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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 eab nMcUMNJIMHBL. YIUIyOUTh U PACIIUMPUTD IIPEICTABICHUE Oy IyIIEro yUuTes Ma-
TEMaTUKH O MMOHATUY YUCIIA KaK 3JIEMEHTa COOTBETCTBYIOLIEH YMCIOBOI CUCTEMBI.

1.2 Mecto aucuumiannbl B ctpykrype OOIL: uciuminia «YucaoBbie CUCTEMBI» OTHO-
CUTCA K JUCLUIUIMHAM 4acTd, OPMHUPYEMON yUyaCTHUKaMU 00pa30BaTeIbHbIX OTHOLIECHUN Ipe-
METHOTr0 MOjyJisi o MaTemaTuke 6ioka b1 (b1. B.01.09).

1.3 IncuuniinHa HanpaBJjieHa Ha ()OPMUPOBaHHUeE CJeYIOIMX KomneTeHumnii: [TK-2:

- IK-2. CiocoGeH OCyIIeCTBIATh NEIarorn4ecKy0 AeSITeNbHOCTD 10 PO MIBHBIM MPE/I-
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax IMpOorpaMMm OCHOBHOI'O OOILIEro M CPEAHEro OOIIero
00pa3oBaHUs; MHAUKATOPAMH JOCTHKEHUS KOTOPOU SIBISETCS:

e [IK-2.2 BiiaseeT OCHOBHBIMU MOJIOKEHHUSIMU KIACCUUYECKUX Pa3/IeI0B MATEMAaTHUYECKOM
HAyKH, CHCTEMOM OCHOBHBIX MaTEMaTHUYECKUX CTPYKTYpP U METOIOB.

1.4 IlepeyeHb MJIAHMPYEMbIX pe3yJbTATOB 00y4eHusi. B pe3ynbTare u3yueHus: AUCLIU-
IUIMHBI CTYAECHT JOJIKECH

3HATh!

— AKCHOMAaTHYEeCKOE IMOCTPOCHUE YUCIIOBBIX CUCTEM,;

— TOHSTHE MUHUMAJIBHOTO PACUIMPEHUS IIPU NIEPEXO/IE€ OT OJHOM CUCTEMBI K IPYTOif;

— H30MOp(hU3M PAa3IUUYHBIX MOJEIECH OHOM U TOH K€ CUCTEMBI;

— OCHOBHBIE YHMCJIOBBIE CUCTEMBI U UX CBOMCTBA;

—  apXMMEIO0BOCTb OCHOBHBIX YHMCIJIOBBIX CUCTEM;

—  JIUCKPETHOCTh U OECKOHEUHOCTh MHOXKECTB HATYPAJIbHBIX M LIEJIbIX YHUCEIT;

—  IUIOTHOCTb M CYETHOCTb MHOKECTBA PALlMOHAIIBHBIX YHCE,

—  IUIOTHOCTb, HENIPEPBIBHOCTb U HECUETHOCTH MHO>KECTBA AECHCTBUTEIIbHBIX YNCE,

yMeThb:

— 00OCHOBBIBaTh YMCJIOBBIE 3aKOHBI, HCIOJIb3yEeMbIE 0€3 10Ka3aTelbCTBA B IIKOIHLHOM
Kypce MaTeMaTHKH;

— CTPOMTb MOJEJIN YHCIIOBBIX CUCTEM,;

BJIAJETh:
—  HaBBIKAMH PEIICHUS TUTIOBBIX 3a/1a4.

1.5 O6mast Tpy10eMKOCTh THCHUILIHHBI «UHCIIOBBIE CHCTEMBD) COCTABIISET 2 3a9E€THBIX
enunwni (manee — 3E) (72 yaca):

[TporpamMma mpemycMaTpuBaeT M3ydeHHUE MaTepraia Ha JICKIUSIX W MPAKTHYSCKUX 3aHs-
tusx. [IpegycMoTpena camocrosiTensHas paboTa cTyAeHToOB 1o Temam. [IpoBepka 3HaHMI OCy-
MIECTBIIACTCS (PPOHTAITBHO, HHIUBUTY AITHHO.

1.6 O0beM AUCUMIIMHBI K BH/IbI Y4eOHOI JeATeTbHOCTH

O0beM TUCHUILIMHBI U BHIbI y4eOHOH AesiTeJbHOCTH (04HAas (popma o0yueHust)

Buja yueoHoii padoThl Bcero uacoB Cemectp 8
OO6mas Tpya0eMKOCTh 72 72
AyIMTOpHBIE 3aHATHUS 36 36
Jlexknuu 14 14
[IpakTueckue 3aHsATHS 22 22
CamocrosTenpHas padoTra 36 36
By uToroBoro KOHTpoJIst - 34T
WNHTepakTnB 10




2.1 Oynas ¢opma o0yueHus

YyeOHo-TeMaTHUYECKHI IJIAH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

AyIMTOpHBIE 3aHATHS Camocrosi-
HaumenoBanue Bcero
Ne IIpakTyeckue | TeJbHasK
TeM (pa3aesioB) 4acoB Jleknuu
3aHSATHS paborta
1. | Tema 1. AkcuomaTuueckas 14 2 6 6
TEOPHsl HATYpPaJIbHbIX YUCEI
2. | Tema 2. YnopsimoueHHBIC
MHOECTBA U CUCTEMBI. 8 2 4 2
AxkcuoMaTtuieckasi Teopus
LIETIBIX YHUCEIl
3. | Tema 3. AkcuomaTuaeckast 10 9 9 5
TEOPHs PALIMOHAIIBHBIX YUCEI
4. | Tema 4. [locnenoBaTenbHOCTH 10 9 2 6
B HOPMUPOBAHHBIX MOJIAX
5. | Tema 5. AkcuomaTuieckas
TEOpHS ACHUCTBUTEIBHBIX YH- 12 2 4 6
cell
6. | Tema 6. AkcuomaTrueckas 10 2 5 5
TEOPHs] KOMILJICKCHBIX YHCET
7. | Tema 7. JIuneiinble anreOpsbl 3 2 2 4
HaJl IOJIAMH.
3auér
HUTOT'O 72 14 22 36
HNuTepakTUBHOE 00yUYeHHeE MO JUCHUIIIMHE
HaumenoBanue Bun ©Popma Koa-
Ne HHTEePAKTHB- BO
TeM (pa3aeJioB) 3aHSATHSA
HOIO0 3aHATHSL | YaCcOB
1. | Tema 1. Axcuomatuueckas TEOpHsl HaTypaib- paboTa B MaJbIxX
HbIX yncesn. CBOMCTBA CIIOKEHUSI U YMHOXKEHUS [P rpyImax 2
HaTypaJIbHBIX YHCET
2. | Tema 1. Akcuomarudeckasi TEOpPHsI HaTypalib- paboTa B MaJbIxX
HBIX YuCel. DKBUBAJIEHTHOCTh AKCUOMBI UH- [P rpymnmax 2
JTYKIIMHA U TEOPEMBI O HAMMEHBIIIEM DJIEMEHTE
3. | Tema 1. AxcromaTHuecKkasi TEOpPHs HATypajb- paboTa B MaJIbIX
HbIX yKcel. [lopsaok B cucteme HaTypaibHBIX I1P rpymnmax 2
Yucell
4. | Tema 5. AkcuomaTrueckas TeOpus ACHCTBU- P paboTa B MaJbIxX 2
TEJTbHBIX YUCEI rpymmax
5. | Tema 7. Jluneiinbie anreOpsl HaJl MOISIMU P paboTta B MaJbIx 2
rpyImmax
UTOT'O 10




3 COAEP’)KAHHUE TEM

Tema 1. AkcuoMaTU4ecKasi TEOPHUsi HATYPAJIbHBIX YHCEJ

DopMyIMpPOBKAa aKCMOMATHUYECKOW TEOPUU HATypajbHbIX uncen. CBOWMCTBAa CIIOKEHUS U
YMHO’KEHUS HaTypajibHbIX yucel. Teopemsl, TOAroTaBIuBaronne BeeieHne nopsaka Ha N. Ormpe-
JieJIeHre U cBoricTBa HepaBeHCTB Ha N. Teopema o cyIiecTBOBaHUN HAUMEHBIIET0 U HauOOJIbIIEro
9JICMCHTOB B IOAMHOKCECTBAX HATYpaJbHbBIX YUCCII. BeckoHeyHOCTE MHOKECTBA HaTypaJIbHBIX
yucen. HatypanbHble KpaTHbIE U CTENEHHM 3JEMEHTOB IMOJYTpyMIbl, UX cBoiicTBa. Kateropuu-
HOCTh aKCMOMAaTHUYECKON Teopun HaTypajabHbIX unucen. Akcuomatuka Ileano. Omnpenenenue, cy-
[IECTBOBAHUE U €MHCTBEHHOCTh CYMMBbI U MIPOU3BE/ICHUS. DKBUBAJICHTHOCTD JABYX (OPMYIHPO-
BOK aKCMOMAaTHYECKOW TEeOpUU HaTypasibHbIX yucen. HezaBucumocts akcuoM Ileano. HesaBucu-
MOCTb aKCMOMBI MHIIYKIIUH, U €€ poJib B apupMeTuke. DKBUBAJIICHTHOCTh AKCUOMBI MHIYKIIUHA U
TEOPEMbI O HAMMEHBIIIEM JJIEMEHTE.
Tema 2. YnopsiioueHHble MHOKECTBA M CHCTEMbI

Onpenenenyue ynopsgou€HHOTO MHOYKECTBA, YIOPSAJIOUYEHHOM TPYIIIbI, YIOPSI0UYEHHOTO
koJpla. CBOKCTBA 3JE€MEHTOB JIMHEMHO YHOPSAAOYEHHOro Kojibua. Kputepuii cyuiecTtBoBaHus,
OIHO3HAYHOCTU W MPOAOJDKCHUSA IIOPsAJKa B KOJIBIIC. HpI/IMCpBI KOJIell ¢ HEOAHO3HAYHBIM
MOPSIIKOM, C HE apXUMEJOBBIM MOPsAKOM. Teopema 0 €eAMHCTBEHHOCTH MOPSAJAKA B MOJIYKOJIbLE
HAaTypaJIbHBIX YHUCCIIL. Axcuomarudeckast TCOPHA LECIbIX YHUCCII. HepBI/I‘-IHI)IG TCPMHHBI 1 AKCHOMBI.
CaoiicTBa nenbix uncen. Teopema o nopsiike Ha Z. HenmpoTMBOPEUHMBOCTh M KaTETrOPUYHOCTH
AKCHOMATUYECKOW TEOPHH IICJIBIX YUCEI.
Tema 3. AkcHOMATHYECKASl TEOPHSI PAIIMOHAJIBHBIX YHCeJI

[TepBuuHble TepMUHBI U akcHoMbl. CBOWCTBA pallMOHANbHBIX Yucell. Teopema o Mopsjke
MOJISI pallMOHANIbHBIX yKcell. Teopema 0 CyleCTBOBaHUHU B IMHEWHO CTPOTO YIOPSAI0YEHHOM I10JIE
MO0, H30MOP(HOTO TMOJII0 PAlMOHATBHBIX Yucell. [IOTHOCTD Mo parroHaIBHBIX YHCEIL.
HenpoTrBopeunBOCTh U KATETOPUYHOCTh AKCHOMAaTUYECKON TEOPUU PALlMOHAIIBHBIX YHUCEIL.

Tema 4. Ilocsieq0BaTeIbHOCTH B HOPMUPOBAHHBIX IOJISIX

Onpenenenne u cBolicTBa HOpMBL. [Ipumepsl HOpmupoBaHHBIX moned. CBolicTBa
HKBUBAJIEHTHOCTH, ()yHAaMEHTAIbHOCTH, CXOAUMOCTH, OTPAaHUYEHHOCTH MOCIEA0BaTEIbHOCTEN
HOPMHMPOBAaHHOI'O  IOJIs, JIMHEHHO  YIOPSAJAOYEHHOIO  IIOJIA, apXMMEIOBCKH  JIMHEWHO
YIOPSAI0YEHHOTO MOJIS.
Tema 5. AkcnomaTH4ecKasi TeOpHs JeHCTBUTEIbHBIX YHCE

[lepBuuHble TepMUHBI U akcUOMbl. CBOMCTBA JEHCTBUTENBHBIX YHCEN: NEHCTBUTEIbHOE
YHUCJIO €CTh MPEAEI MOCIEA0BATEIIBHOCTH PALIMOHAIIBHBIX YHUCEII, CYLIECTBOBAHUE KOPHS HATY-
PaJIbHOM CTENEHH U3 MOJIOKHUTEIBHOTO JEHCTBUTEIBHOTO YHCIIA, €ANHCTBEHHOCTh NOpsKa B R,
TeopeMa O JIBOMHOU IOCIEA0BATEIBHOCTH, TEOPEMA O CEUeHUH. HenmpoTUBOPEUnBOCTh U KAaTEro-
PUYHOCTh AKCHOMAaTUYECKON TEOPUN JEHCTBUTEIBHBIX Yucell. [IoHsATHE O p-aIuYeCKUX YHCIIax.
Tema 6. AkcnomaTH4ecKas TeOPUS KOMILIEKCHBIX YHCeJI

IlepBruHbIe TEpMUHBI U aKCHOMBI. CBOMCTBA KOMIIJIEKCHBIX 4ncel. TeopeMbl 0 TOpsAIKE Ha
C. HenpoTuBOpeYMBOCTh M KATETOPUYHOCTh aKCHOMAaTHYECKON TEOPUH KOMITJIEKCHBIX YHCEN.
Tema 7. JInuneiinbie ajaredpbl HaJ MOJAMH

Jlunelinble anreOpsl Hall HoseM. basuc u panr nuHeiHo# anreOpsl. JInHeliHbIe anredpsl Ko-
HEYHOI'0 paHra HaJl MoJIeM KOMIUIEKCHBIX uncen. JInHelHble anreOpbl KOHEYHOTO paHra Haj Mo-
JeM aelcTBuTenbHbIX uncen. KBarepuuonsl. Teopema ®dpobennyca. [lonstue o reopeme Kamu.

4 METOANYECKHUE PEKOMEHJAIMH (YKA3AHUA) JJIA CTYAEHTOB I1O U3Y-
YEHUIO JUCHUIIVINHBI

4.1 O0umue MeToAUYECKHE PEKOMEHIALUH

CornacHo yueOHOMY IUIaHy, OpraHu3alus y4eOHOM e TebHOCTH M0 TUCIUITIHHE «Yuc-
JIOBBIE CUCTEMBI» MPEAyCMATPUBAET ClIEAYIOUIME (POPMBI: JEKIHs, IPAKTUYECKOE 3aHATHE, CAMO-
cTosiTeNIbHAs paboTa, KOHTPOJbHAs paboTa. YcmenHoe u3ydeHue Kypca Tpedyer oT CTyJISHTOB
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MIOCEIIEHUS JIEKIIUH, aKTUBHOM paOOThl HA IPAKTUYECKUX 3aHATHUAX, BHIIOJHEHUS BCEX yUEOHBIX
3a/laHuil IIPEIo1aBaTensl, 03HAKOMIIEHUS C JIMTEPaTypoil.

4.2 Metoauyeckue peKOMEHIAIMHU 10 MOAT0TOBKE K JeKIUSAM

Kypc nekuuii cTpouTcsi HA OCHOBE YETKMX HMOHATHHI U (OPMYIUPOBOK, TaK, KaK TOJIBKO
IIPU TaKOM IOXO/I€ CTYIEHTHI IPUOOPETAIOT KYJIbTYPY a0CTPaKTHOTO MBIIIICHUSI, HEOOXOIUMYIO
JUTSL BBICOKOKBAITM(DUIIMPOBAHHOTO CIIEIIUAIMCTA B JIFOOOH OTpaciy 3HaHWH, a Takke Ha pazbope
TUIIOBBIX 33]1a4 ¥ AJITOPUTMOB UX penieHus. Heooxonumo nzderatb MEXaHU4EeCKOr0 3aITUChIBAHUS
TEKCTa JICKIIMH 0€3 OCMBICIIMBAHUS €TO COJCPKAHMUS.

4.3. MeToan4yeckne peKOMEH/IAIMHU 10 MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

IIpy noOAroTOBKE K NMPAKTHUYECKUM 3aHATHUSM CTYIAEHT JOJDKEH IPOCMOTPETh KOHCIEKTHI
JIEKIIMH, PEKOMEHI0OBAaHHYIO JTUTEPATYPY IO JAaHHOU TEME; MOJATOTOBUTHCS K OTBETY HAa KOHTPOJIb-
HBIE BOIIPOCHI.

4.4. MeronnuecKkue yKa3aHusl K CAMOCTOSITeIbHOI padoTe CTyIeHTOB

JIJIs yCTIemHOTO YCBOCHHMSI TUCITUTUIMHBI HEOOX0/IMMa TIPABIIIbHAS OpTaHH3AIHS CaMO-
CTOATEIBHON PaboThl CTYJICHTOB. JTa paboTa JOHKHA CONEPHKATh:

- pEryJspHyo (€XeHeIelbHYI0) MPopaboTKy TEOPETHUECKOTO MaTepuasa Mo KOH-
CIIEKTaM JIEKIMI U PEKOMEHJOBAHHOW JINTEPATYPE;

- peryiisipHyto (€KEeHeIeIbHYI0) MOATOTOBKY K NMPAKTUYECKHUM 3aHSATHSM, B TOM
YHCJIe BRITOJHEHUE IOMAIIHUX 3aJaHMi;

- MOJFOTOBKA K KOHTPOJBHOU padOTe U €€ YCIEIIHOE BBIOJIHEHHUE.

B kadectBe 00pasia peuieHus 3aaad cieayeT OpaTh Te pelieHus, KOTOpble MPUBOIIINCH
MIperno/iaBaTesieM Ha JIEKIHUSAX WM BBITTOIHUIUCH HA MPAKTHYECKUX 3aHATHsAX. [Ipu nmosiBnenun ka-
KHUX-JINOO BOMPOCOB clieAyeT 0OpamiaTbes K MPEenojaBaTeio B Yackl €ro KoHcynpTanuil. Kpure-
pYeM KauecTBa yCBOCHUS 3HAHUM MOTYT CIIYKUTh aTTECTAIIMOHHBIC OLIEHKH MO JUCITUIUIMHE U Te-
KyLIUE OLICHKH, BBICTABJISIEMBIE MIPENOIABATENEM B TeueHue cemectpa. [Ipu moarotoBke K KoH-
TPOJILHOM paboTe MO OMpEAeNIEHHOMY pa3/elny MUCIMIUIAHBI MOJIE3HO BBIMUCATh OTAEIHHO BCE
dbopMyIbl, OTHOCSIIKECS K JAHHOMY pa3fielly, U BCE UCIONIb3yeMble B HUX 0003HaueHus. Taxxke
MIPU MTOATOTOBKE K KOHTPOJILHOM paboTe cleayeT MPOCMOTPETh KOHCIIEKT MPAaKTUYECKUX 3aHATUI
Y BBIJICTTUTH B MPAKTHYECKUE 3aJaHMsI, OTHOCSIINECS K TaHHOMY pa3feny. Eciu 3ananus Ha Kakue
— TO TeMbI He OBUIH pa300paHbl Ha 3aHATUAX (MM PEIIeHUs] KOTOPHIX OKa3aJUCh HE IOHSTHIMU),
ciemyeT oOpaTUThCs K yueOHOM IuTepaType, peKOMEHI0BAaHHOM MTPEMNo/1aBaTesieM B KaueCTBE HC-
TOYHHKA CBefieHUi. [lone3Ho mpu MOAroTOBKE K KOHTPOJIBHON paboTe CaMOCTOSTENLHO PEIINUTh
HECKOJIbKO TUITMYHBIX 33JJaHUI 10 COOTBETCTBYIOIIEMY pa3zeny. B kaxkaom cemecTpe mpeaycmar-
pHUBaeTCs MPOBEIEHNE OJTHOW KOHTPOIHHON PaOOTHI.

B Teuenue npenogaBaHus TUCHUTIIHHBI «UUCIIOBBIE CUCTEMBD» B KauecTBE (OPM TEKY-
el aTTeCTalluu CTYJIEHTOB HCIONB3YIOTCS Takue (opmbl Kak, KoMmbloTepHbId TecT (CDO
BI'TIY).

4.5. MeTonnueckne yKazaHusl K 3a4eTy

[Ipu moaroToBKe K 3a4eTy Mo AUCHUILINHE «UHCI0BBIE CUCTEMBD) 0C000€ BHUMAHUE Clle-
JyeT oOpaTHTh Ha YETKOE 3HAaHUE MOHSATUHHOIO ammapara AUCHUIUIMHBL. [10roTOBKY K 3a4ery
HauboJsee pallMOHAIBHO OCYIIECTBISATh IyTEM MOBTOPEHUS U CHUCTEMaTH3alluu MaTepuana ¢ Io-
MOIIbIO KPATKUX KOHCHEKTOB. CTYZCHT JAOJKEH YSICHUTh HanboJsiee BaXKHbIE UJeH KaX10i TeMbl,
TaKue KaK «0ECKOHEYHOCTh MHOKECTBA HATypaJIbHBIX YUCEID», «apXUMEIAOBOCTH IMOPsSAAKa CHU-
CTEMBI JACHCTBUTEIBHBIX YHUCED», «PACIIMPEHUE CHUCTEMBI PAllMOHAIBHBIX UMCEN IO 3aJaHHOMN
HOpME» U T.JI.



Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI
CTY/J€HTOB M0 IMCUMUILINHE

Kouun4yecrBo
D opMbl/BHABI 9acoB, B
Ne Haumeroanue CaMOCTOSATEIbLHOI COOTBETCTBHHU €
pa3aeJia (TeMbl)
padoThI Y4eOHO-TeMaTH-
YeCKUM ILUIAHOM
1. | Tema 1. AkcuomaTH4ecKas TEOPHsI [ToaroToBka Kk ceMUHAPCKUM 6
HaTypaJIbHBIX YHUCEI 3aHITHUSIM.
2. | Tema 2. YnopsiioueHHBIC
MHO>KECTBA U CHCTEMBI. [ToaroroBka Kk ceMHUHAPCKUM 5
AKcruomMaTH4ecKas TEOpHs LENIbIX 3aHATHUSIM.
qucen
3. | Tema 3. Axcuomaruueckasi reopusi | KoHTponbHas padora (MUCh- 6
paIMOHATIbHBIX YHCE MEHHBIA KOHTPOJIb)
4. | Tema 4. IlociieqoBaTeIbHOCTH B [ToaroroBka Kk CEeMUHAPCKUM 6
HOPMHUPOBAHHBIX MOJISIX 3aHSTHSIM.
5. | Tema 5. AkcuomaTuieckas Teopus KontponsHas padora (muce- 6
JCHCTBUTENBHBIX YHCET MEHHBIA KOHTPOJIb)
6. | Tema 6. Akcuomaruueckasi Teopusi | [loAroToBKa K CEMUHAPCKUM 6
KOMIUICKCHBIX YHCE 3aHSTHSIM.
7. | Tema 7. JIunetinbie anreOpsl HaL [ToaroroBka Kk cCEeMUHAPCKUM 4
MOJIIMU 3aHSTUSIM.
UTOI'O 36

5 MPAKTUKYM 110 IMCHUIIJIMHE

Tema 1. AkcnomaTudeckas TCOPHUA HATYPAJIbHBIX YUCCIT

3anstue Nel (2 gaca)
DopMyIMpOBKa aKCHOMaTUYECKON TEOPUH HAaTypaJlbHbIX yKcell. CBOICTBA CIOXKEHUS U YMHOXKeE-
HUS HAaTypaJIbHBIX unceln. TeopeMsl, oAroTaBanBaroniue BBeeHne nopsaka Ha N. Onpezenenue
u cBoiicTBa HepaBeHCTB Ha N. Teopema o cyniecTBOBaHMM HaMMEHBIIETO U HAUOOJBILEro 3j1e-
MEHTOB B [IOJIMHO’KECTBAX HaTYpaJIbHbIX yncell. beckoHeUHOCTh MHOKECTBA HATYPaJIbHBIX YHCEIL.
HatypasibHble KpaTHBIE U CTENIEHH 2JIEMEHTOB IOJYTPYIIIbI, UX CBONCTBA.
Jlureparypa:
Cwmonun, FO.H. Yucnossie cuctems! / FO.H. Cmonun. Yue6. [Tocobue. — M.: Hayka, 2009.

1.

2.

— ¢. 6-36.

Jlapun, C.B. Yucnossie cucremsr / C.B. Jlapun. Yue6. [TocoOue amns cTya. men. By30B. —

M.: U3natenbckuit neHTp «Akanemus», 2001. — c. 16-49.
Heuaes, B.1. Yucnossie cucremsl / B.M. Hewaes. — M.: [IpocBemienue, 1975. — c. 52-

76.

Jlrobeukuit, B. A. DnemeHntapHas MaTeMaTHKa ¢ TOYKHU 3peHus Bbiciieil. OCHOBHBIE IM0-

HATHUSA: yueOHOe ocooue /i By30B / B. A. JTroGerkuii. — 3-¢ u3a1. — Mocksa: M3na-
tenbeTBO FOpaiit, 2023. — 538 ¢. — (Bwicmee oopazoBanune). — ISBN 978-5-534-
10421-9. — Tekcrt: anmektponHsbIit // OOpa3oBatenbHas iardgopma KOpaiit [caiT]. —
URL: https://urait.ru/bcode/517029 . — c. 345-346.

3ansaTue Ne2 (2 yaca)
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KareropuHOCTh aKCMOMATHYECKON TEOPUH HaTypajbHbIX uKcesl. OnpeneneHne, CyneCTBOBaHNE
U €IMHCTBEHHOCTh CYMMBI U Mpou3BeacHus. Akcnomaruka [leaHo. DKBUBaIEHTHOCTh JABYX (pop-
MYJIMPOBOK aKCMOMAaTHYECKOM TEOPUU HaTypasabHbIX yncell. He3aBucumocts akcuom Ileano.

1.

2.

Jlureparypa:
CwmomuH, }0.H. Yucnossle cucremsl / FO.H. Cmonun. Yueb. [Tocodue. — M.: Hayka, 2009.
— ¢.6-36
Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue0. [TocoOue mist cTy. mea. By30B. —
M.: U3narenbckuii ieHTp «Akanemus», 2001. — c. 16-49.
Heuaes, B.W. Yucnossie cucremsl / B.M. Hewaes. — M.: [IpocBemenue, 1975. — c. 52-
76.
Baox, A.ILL. Yucnossie cuctemsl / A 1Ll Biox. Yue6. [Tocobue mis mea. MH-TOB IO Mar.
crel. — Munck: Bermedn. mkona, 1982. — 160 c.
JrobOenkuii, B. A. DnemeHnTapHas MaTeMaTHKa ¢ TOYKH 3peHUs Bbiciiel. OCHOBHBIC 1O-
HATUS: yueOHoe mocobue i By30B / B. A. JTroGenkuii. — 3-e u3a. — Mocksa: M3 aa-
tenbeTBo FOpaiit, 2023. — 538 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-
10421-9. — Texcrt: anektponHsblii // OOpa3oBatenbHas mwiardopma KOpaiit [calfT]. —
URL.: https://urait.ru/bcode/517029 . — c. 345-346.

3anstue Ne3 (2 gaca)
He3aBrucuMOCTh aKCHOMBI MHAYKIIUK U €€ POJib B apuMeTnke. DKBUBAJICHTHOCTh aKCUOMBI MH-
JTYKIIMU ¥ TEOPEMBI O HAUMEHBIIIEM JICMEHTE.

1.

2.

Jlureparypa:
Cwmonun, FO.H. Yucnossie cuctemsl / FO.H. Cmonun. Yueb. [Tocobue. — M.: Hayka, 2009.
— ¢. 6-36.
Jlapun, C.B. Yucnossle cuctemsl / C.B. Jlapun. Yue6. [TocoGue mis cTya. nea. By30B. —

M.: U3natenbckuil neHTp «Akagemus», 2001. — c. 16-49.

Heuaes, B.U. Yucnossie cucremsr / B.. Heuaes. — M.: [Ipocsemienue, 1975. — c. 52-
76.

Jlrobenxkuii, B. A. DnementapHas MaTeMaTuKa ¢ TOUYKU 3peHus Boicieil. OCHOBHBIE O-
HATHS: yaeOHoe mocooue aist By30oB / B. A. JlroGenkuii. — 3-e n3n. — Mocksa: U3na-
tenbeTBO FOpaiit, 2023. — 538 ¢. — (Bricmee oopazoBanune). — ISBN 978-5-534-
10421-9. — Tekcr: anekrponHblii // O6pa3zoBarenbHas iatgopma IOpaiir [caiit]. —
URL: https://urait.ru/bcode/517029 . — c. 345-346.

Tema 2. YnopsiioueHHbIe MHOKECTBA M CUCTEMbl. AKCMOMATHYECKAs TEOPUSA LeJbIX YHCeJ
3anstue Ne4 (2 gaca)

Onpenenenre ynopsaa04eHHOr0 MHOKECTBA, YIIOPSAIOUEHHOMN TPYIIIbI,

YHOPSIOYEHHOTO KoJblia. CBOMCTBA JIEMEHTOB JIMHEWHO YIOPSAJOUYEHHOTO KOJIbIIA.

Kputepuii cymecTBoBaHusA, OJHO3HAYHOCTH M MPOJIOJKEHUSA MOPSAJIKA B KOJIBIIE.

[IprmMepsl KoJiell ¢ HEOJTHO3HAYHBIM MTOPSAIKOM, C HE apXUMELOBBIM MOPSIIKOM.

Teopema 0 €AMHCTBEHHOCTH MOPSIKA B MOTYKOJIbIE HATYPATbHbBIX YHCE.

1.

2.

Jlureparypa:
CwmomuH, }0.H. Yucnossie cuctemsl / FO.H. Cmonua. Yueb. [Tocodue. — M.: Hayka, 2009.
— ¢. 52-62.
Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue0. [TocoOue mist cTy. mea. By30B. —

M.: U3narensckuii ieHTp «Akagemus», 2001. — ¢. 37-50.
Heuaes, B.U. Yucnoseie cuctemsl / B.1. HeuaeB. — M.: [Ipocsemenne, 1975. — c. 95-
107.
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4.

KanTtop, 1.JI. CononoBauxoB A.C. ['mnepkommuiekcHsie uncia / M.JI. Kaatop. — M.:
Hayxka, 1973. — c. 5-9

Maremarnueckuii aHanu3. BelecTBeHHbIC YHCIia U MOCIEeI0BATEILHOCTH: YI€OHOE T10-
cobue mist cpeqHero npodeccruonanbHoro oopasosanus / M. B. Canosauyas, T. H. ®o-
MmeHko, E. B. Xopomunosa, B. A. Unweun; non obmieii penakuueii B. A. nbuna. — 2-¢
u31., nepepad. u pon. — Mocksa: M3narensctBo KOpaiit, 2023. — 109 c. — (IIpodeccu-
oHasibHOE 0OpazoBanue). — ISBN 978-5-534-08472-6. — Texkcr: anexTponnsiii / O6pa-
3oBaTenbHas miatgopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/515327 . — c.
45-67.

Jrobenkuii, B. A. DnemenTapHas MaTeMaTHKA ¢ TOYKH 3peHUs Bbiciiel. OCHOBHBIC 11O-

HATHS: yaeOHoe nmocodue ais By30B / B. A. JlroGenkuii. — 3-e uzn. — Mocksa: U3na-
tenbcTBO FOpaiit, 2023. — 538 ¢. — (Bricmee oo6pazoBanue). — ISBN 978-5-534-
10421-9. — Texcrt: anmektponnsblii // OOpa3oBarenbHas wiardgopma KOpait [caiT]. —
URL: https://urait.ru/bcode/517029 . — c. 354.

3ansTue Neb (2 yaca)
[TepBuunbie TepMHUHBI U akcoMbl. CBOCTBa LIesbIX uncen. Teopema o mopsiake Ha Z.
HenpoTuBopeunBoCTh U KATETOPUYHOCTh AKCHOMATHUYECKONW TEOPHH LIEIIBIX YUCEL.

1.

2.

Jlureparypa:
Cwmonun, FO.H. Yucnoseie cuctemsl / FO.H. Cmonun. Yueb. [Tocobue. — M.: Hayka, 2009.
— ¢.52-62
Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue6. [locoGue mis cTya. mea. By30B. —

M.: U3natensckuit meHTp «Akanemusi», 2001. — c. 37-50.

Heuaes, B.W. Yucnossie cuctemsl / B.W. Heuaes. — M.: [Ipocsemenue, 1975. — c. 95-
107.

KanTop, N.JI. ComonoBarkoB A.C. ['unepkommiekcusie uncna / M.JI. Kantop. — M.:
Hayxka, 1973. — c. 5-9

MaremaTtnueckuii ananu3. BeriecTBeHHbIE Ylcia M TOCTIEI0BATEIbHOCTH: y4eOHOE MO-
cobue ans cpeqHero npodeccruonanbHoro oobpaszosanus / Y. B. Canosuuyas, T. H. ®o-
MmeHko, E. B. Xopomunosa, B. A. Unsun; non obmeii penakuueii B. A. Unbuna. — 2-e
U3, mepepad. u gor. — Mocksa: M3aarensctBo FOpaiit, 2023. — 109 ¢. — (Ilpodeccu-
oHaibpHOE 0Opa3oBanue). — ISBN 978-5-534-08472-6. — Tekcr: anexTpoHHbIi / OOpa-
3oBarenbHas miarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515327 . — c.
45-67.

Jlrobeukuit, B. A. DnemeHntapHas MaTeMaTHKa ¢ TOYKHM 3peHus BbiciIell. OCHOBHBIE IM0-
HATHS: yueOHoe nocobue ais By30B / B. A. JlroGenkuil. — 3-e uzn. — Mocksa: U3na-
tenbcTBO FOpaiit, 2023. — 538 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-
10421-9. — Texkcrt: anekTponHslit // O6pazoBaTenbHas miaardopma FOpait [caiit]. —
URL: https://urait.ru/bcode/517029 . — c. 354.

Tema 3. AkcnomaTH4ecKasi TCOPHS PALHOHAIBHBIX Y e

3anstue Neb (2 gaca)

[110THOCTB MOJIA palMOHAJIBHBIX YUCEIL.

HCHPOTI/IBOpe'-H/IBOCTI) M KaTCrOpu4IHOCTH aKCHOMAaTHYECKOMN TCOPHUU pallMOHAJIIBHBIX YHUCEIIL.

1.

Jlutreparypa:
CwmomuH, }0.H. Yucnossie cucremsl / FO.H. Cmonun. Yueb. [Tocodue. — M.: Hayka, 2009.
— ¢.52-62.
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2. Jlapun, C.B. Yucnossie cucremsl / C.B. Jlapun. Yue6. [locobue as ctya. nea. By30B. —
M.: U3narenbckuii ieHTp «Akanemusi», 2001. — c. 64-76.
3. Heuaes, B.W. Yucnossie cuctemsl / B.W. Heuaes. — M.: IIpoceemenue, 1975. — c. 95-

107.

Tema 4. IlocsienoBaTeIbHOCTH B HOPMUPOBAHHBIX MOJAX

3ansaTue Ne/ (2 yaca)

OnpeneneHye U CBOMCTBA HOPMBI.

CBoiicTBA  SKBUBAJICHTHOCTH,  (YHAAMCHTAIBHOCTH,  CXOAMMOCTH,  OTPAaHHYCHHOCTH
MOCJIEI0BATEIbHOCTE HOPMUPOBAHHOTO OIS, JINHEHHO YIOPAJOYSHHOTO OIS, apXUMEIOBCKU
JMHEHHO YIOPAI04YEHHOTO MOJIS.

Jlureparypa:
1. Cwmonun, FO.H. Yucnossie cucrembr / FO.H. Cmommun. Yue0. [Tocobue. — M.: Hayxka, 2009.
— ¢.63-81

2. Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue0. [locobue ans cTyn. nea. By30B. —
M.: U3narensckuii ieHTp «Akanemusi», 2001. — c. 77-120.

3. Heuaes, B.W. Yucnossie cuctemsl / B.W. Heuae. — M.: IIpocsemenune, 1975. — c. 126-
143.

4. MareMaTuyeckuil anaiu3. BemnjecTBeHHbIE Ynciia U TOCIeI0BATEILHOCTH: YU4eOHOE T10-
cobue st cpeqHero npodeccruonanbHoro oopasosanus / M. B. Camosauyas, T. H. ®o-
menko, E. B. Xopommnosa, B. A. Unbun; mox obmieit penaknueit B. A. Unpuna. — 2-¢
u31l., nepepad. u gomn. — Mocksa: U3aarensctBo FOpaiit, 2023. — 109 c. — (Ilpodeccu-
oHanpHOE oOpazoBanue). — ISBN 978-5-534-08472-6. — Tekcrt: snexTponHslii / O6pa-
3oBatenbHas iardopma FOpaiit [caiitr]. — URL: https://urait.ru/bcode/515327 . — c.
45-67.

Tema 5. AkcnomaTH4ecKasi TeOpHs JCHCTBUTEIbHBIX YHCE

3anstue Ne8 (2 gaca)
[TepBuuHbIE TEPMUHBI U AKCUOMBI.
CBoiicTBa IEHCTBUTEIBHBIX YHCEIT: IEUCTBUTEIIHLHOE YUCIIO €CTh MPEJIEN TOCIIeI0BATEIFHOCTH Pa-
[IMOHATIFHBIX YUCEI, CYIIIECTBOBAHUE KOPHS HATypaIbHOU CTETIEHU U3 MOJIOKHUTEIFHOTO JeHCTBH-
TEJIHOTO YMCIIa, €IMHCTBEHHOCTD MOPsAIKa B R, Teopema o ABOWHOM MOCIeN0BaTEILHOCTH, TEO-
peMa O CEeUeHUHU.
3ansatue Ne9 (2 yaca)
HenpoTuBopeynBOCTh U KATETOPUYHOCTh aKCHOMATHUYECKON TEOPHH JIEHCTBUTENbHBIX YHCET.
ITonsarue o P-adU4YCCKUX YHUCIax
Jlureparypa:
1. Cwmonun, FO.H. Yucnossie cucremsr / FO.H. Cmomun. Yue0. [Tocobue. — M.: Hayxka, 2009.
— ¢.63-81
2. Jlapun, C.B. Yncnossle cuctemsl / C.B. Jlapun. Yue06. [Tocodue ajis cTy 1. TIea. By30B. —

M.: U3parensckuii ieHTp «Akagemus», 2001. — ¢. 77-120.

3. Heuaes, B.W. Yucnossie cuctemsl / B.M. Heuae. — M.: IIpocemenne, 1975. — c. 126-
143.

4. Maremarudeckuil ananu3. BelecTBeHHbBIE YKCIa U MTOCIEA0BATeILHOCTH: yueOHOe TI0-
cobue ans cpeqHero npodeccruonanbHoro oopazosanus / Y. B. Canosuuyas, T. H. ®o-
MmeHko, E. B. Xopomunosa, B. A. Unsun; non obmelt penakuueii B. A. Unbuna. — 2-e
u31., nepepad. u non. — Mocksa: M3natensctBo FOpaiit, 2023. — 109 ¢. — (Tlpodeccu-
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oHastbHOE 0OpazoBanue). — ISBN 978-5-534-08472-6. — Texkcr: anexrponnsiii // OOpa-
3oBaTenbHas miatgopma FOpaiir [caiir]. — URL.: https://urait.ru/bcode/515327 . — c.
45-67.

Tema 6. AkcnoMaTHYeCKAsI TeOPHSI KOMILIEKCHBIX YHCeJ

3ansaTue NelO (2 gaca)

[TepBUYHBIC TEPMUHBI U AKCUOMBI.

CBoiicTBa KOMIUIEKCHBIX YHCE.

Teopemsl o nopsizike Ha C.

HenpoTuBopeunBoCTh U KATETOPUYHOCTHh aKCHOMATHUECKON TEOPHH KOMIUIEKCHBIX YHCEI

Jlureparypa:
1. Cwmonun, FO.H. Yucnossie cucremsr / FO.H. Cmonua. Yue6. [Tocooue. — M.: Hayka, 2009.
— ¢. 84-90.
2. Jlapun, C.B. Yucnossie cucremsl / C.B. Jlapun. Yue6. [Tlocobue ajist cTy. mea. By30B. —
M.: U3natenbckmii neHTp «Akagemusi», 2001. — c. 128-135.
3. Heuaes, B.W. Yucnossie cuctemsl / B.W. Heuae. — M.: IIpocemenune, 1975. — c. 164-
166.
4. Kantop, N.JI. CononoBuukoB A.C. ['unepkommnexcusie yncna / M.JI. Kantop. — M.:
Hayka, 1973. — c. 5-0.
Tema 7. JInuneiinbie aaredpbl HAX MOJISIMHU
3anstue Nell (2 gaca)
Jlunetinpie anreOpbl HaJ MoJieM. bazuc u paHr JIuHEHHOW anreOpsl. JIMHEHHbIe anreOpsl KOHEY-
HOTO paHra HaJ MoJIEeM KOMIUIEKCHBIX uncell. JInHelHble areOpbl KOHEYHOTO paHTa HaJl MoJieM
neiicTBUTeNnbHbIX yncen. Teopema @pobenunyca
Jlureparypa:
1. Cwmonun, FO.H. Yucnossie cuctemsr / FO.H. Cmonun. Yue6. [Tocobue. — M.: Hayka, 2009.
— c¢. 106.
2. Jlapun, C.B. Yucnossle cuctemsl / C.B. Jlapun. Yue6. [locobGue mis cTya. nea. By30B. —
M.: U3parensckuii neHTp «Akagemus», 2001. — c. 136-142.
3. Heuaes, B.W. Yucnossie cuctemsl / B.W. Heuae. — M.: IIpocemienne, 1975. — c. 168-
171.
4. Kanrtop, U.JI. CononoBuuxoB A.C. ['unepkommiekcusie yucna / M.JI. Kanrop. — M.:
Hayxka, 1973. — c. 5-47.

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIE CpeCTBA, MOKA3ATEJH U KPUTEPUH OLEHUBAHUS KOMIIETEHIIUI

Nupexc KpuTtepun oneHuBaHus
OueHo4yHoe IMoka3zarenu puTep
KoMIIe- chopMHUPOBAHHOCTH
CpeaACTBO OLlCHUBAHMS .
TEHIUH KOMIIeTeHI Uit
CamocrosiTenbHast paboTa HE 3aCUUTHIBA-
. €TCsl, €CJIU CTY/CHT:
Camocrosi- Huzkuit ’ yA
1) momycTU YUCIIO OMMOOK ¥ HEJJOYETOB,
I1K-2 TeJIbHas (Hey1OBIETBOPU- N
MPEBOCXOIAIIEE HOPMY, TIPH KOTOPOM MO-
pabora TEJHHO) .
JKET OBITh JOCTUTHYT MOPOTOBBINA IMOKa3a-
TEJb;
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2) WM €CITU TIPABWJILHO BBITIOTHUJ MEHEe
MIO0JIOBUHBI PabOTHI.

CTyaeHT MpaBUIBHO BBHIMOJIHUI HE MEHEe
MIOJIOBUHBI Pa0OTHI MJIH JIOITYCTHIL:

1) He 6osee ABYX rpyObIX OMIHOOK;

2) uiu He OoJiee OJHOU TPyOOH U OJHOM
Herpy0o¥ OMOKH U OJTHOTO HEJI0YETa;
3) win He Oonee IBYX-TpeX HETPyObIX
OIINOOK;

4) unu onHOW HerpyOol OMMOKH U Tpex
HEJIOYETOB;

5)WIn mpu OTCYTCTBUHM OUIMOOK, HO TPH
HAJIMYMH YETHIPEX-TISITH HEJIOUETOB.
CTyIeHT BBINOJHWI PabOTy TOJHOCTbIO,
HO JIOITYCTHJI B HEM:

1) He Oonee oaHOI HerpyOoil OMIMOKU U
OJTHOTO HE/I0YETA;

2) uiy He 0oJiee IBYX HEJOYETOB.
Crynent 1) BbinosiHuA padoty 6€3 ouu-
OOK ¥ HEJIOYETOB;

2) ponycTuii He 0oJIee OJTHOTO HET0UEeTa.

[Toporosbiii
(YZ1OBIIETBOPUTENIBHO)

bazoBrrit
(xopor10)

Bricokuit
(oTHM4HO)

6.2 HpOMe)KyTO'lHaﬂ aTTeCTanusd CTYACHTOB IO TUCHUIIJINHE

IIpomexyTouHass aTTecTanus SIBISETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M yMEHMMU
CTYJI€HTOB, IPUOOPETEHHBIX B MPOIECCE U3YUEHUS TUCHUILIMHBL. DopMOii MpOMeEKyTOUHON aT-
TECTALMH 110 JUCLUUIUIMHE SBIISETCS 3a4ET.

Jljig oLleHuBaHus pe3yJIbTaTOB OCBOEHUS JTUCIUILIMHBI IPUMEHSETCS CIeIyIoIe KpUTe-
PHUH OLIEHUBAHUS.

Kpurtepun onieHuBaHNs YCTHOTO O0TBETA HA MPAKTHYECKOM 3aHATHH

Pa3BepHyTHIif OTBET CTYAECHTA JOJDKEH MPEICTaBIATh COOOM CBA3HOE, JJOIMYECKH MOocie-
JI0BaTeJIbHOE COOOIIEHNE Ha 3aJaHHYIO TEMY, TOKa3bIBaTh €70 YMEHHUE IPUMEHSTH OIpeIeIeHMS,
IIPaBWJIa B KOHKPETHBIX CIIydasX.

Kpurepun onenuBanus:

1) NOMHOTY M MPaBUIBHOCTh OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMAaHUS U3y4YEHHOI0;

3) s3p1KOBOE O(OPMIIEHHE OTBETA.

OneHka «OTIIMYHO» CTaBUTCS, ECIIH:

1) CTyZeHT MmoJIHO M3JIaraeT MaTrepual, JaeT MPaBUIbLHOE ONpeAeNIeHUe OCHOBHBIX MOHS-
THH;

2) oOHapyXMBaeT MOHUMaHUE MaTepualia, MOXET 0OOCHOBATh CBOU CYXACHHS, MTPUME-
HUTb 3HAHUA Ha MIPAKTHUKE, IPUBECTH HEOOXOIUMbIE IPUMEPHI HE TOJIBKO U3 y4eOHHMKa, HO U ca-
MOCTOSITEJIBHO COCTABJICHHBIE;

3) u3naraet MaTepua MocieA0BaTeIbHO U MPABUIBHO C TOYKU 3pEHHS HOPM JIMTEpaTyp-
HOTO SI3bIKA.

«XOpOLI0» — CTYACHT J1aeT OTBET, YJOBIETBOPSIOMIUI TeM k€ TpeOOBaHUSIM, YTO U JJIS
OTMETKH «5», HO AomyckaeT 1—2 omunOKu, KOTOphIE caM e UCIIpaBIIsieT, U -2 HejoueTa B mocie-
JIOBATEJILHOCTHU U SI3IKOBOM O(DOPMIICHUN U3J1araeMoro.

«YAOBJIETBOPUTEIbHO» — CTYZICHT OOHAPYKMBAET 3HAHWE U TIOHKMaHNE OCHOBHBIX MOJIO-
JKEHUM TaHHOM TEeMBI, HO:

1) u3naraer Marepuan HEMOJIHO U AONYCKAeT HETOUHOCTH B ONPE/EICHUH MOHATHH WU
(bopMyIHpOBKE MPABHI;
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2) HE yMEET JOCTaTOYHO TIyOOKO M J0Ka3aTeIbHO 000CHOBATH CBOM CYKJCHUS M IIPHUBE-
CTU CBOU IIPUMEPHI;

3) uznaraet Marepuan HermocjIe0BaTeIbHO U IOMYCKAeT OMIMOKHU B S3IKOBOM O(opMmIIe-
HUH U371araeMoro.

OneHka «HeyJI0BJIETBOPUTEIBLHO» CTABUTCS, €CIIM CTYIACHT OOHApY>KWBACT HE3HAHUE
0O0JIBIICH YacTH COOTBETCTBYIOILIETO BOMPOCA, JAOMYCKAeT OMIMOKK B ()OPMYJIHMPOBKE OMpeese-
HUI ¥ TPaBWJI, MCKAKAIOIIAE WX CMBICH, OCCIIOPSIOYHO M HEYBEPEHHO H3JIaraeT MaTepuall.
Orenka «2» oTMe4aeT TaKue HEeJOCTATKU B TTOJATOTOBKE, KOTOPBIC SBIISIOTCS CEPHE3HBIM IPETISIT-
CTBHEM K YCIICIITHOMY OBJIaJICHUIO TIOCIICAYIOUIM MaTEPHAIIOM.

KpnTepml OICHUBAHUA CAMOCTOATEC/IbHbBIX pa60T

OneHka «OTJIMYHOY» CTABUTCS, €CJIU CTYCHT:

1. BemmomHWI paboTy 6e3 OMMO0K U HET0UYETOB;

2. morycTui He 6oJiee OTHOTO HEJ[0YeTa.

OneHkKa «XOpo1I0» CTaBUTCS, €CIIU CTYACHT BBIIOJIHHII pabOTy IMOIHOCTBIO, HO IOIYCTHII B HEHl:
1. He Gonee o/1HOI HErpyOOH OMIMOKU M OAHOTO HEIOYETa;

2. win He 0oJiee ABYX HEIOYETOB.

OneHka «y/10BJIETBOPUTEIBHO» CTABUTCS, €CITU CTYACHT IPABHJIBHO BHIIOJIHUII HE MEHEE I0JI0-
BUHBI PA0OTHI WIIH JOIYCTHIL:

1. He Gonee ABYX TpyObIX OMINOOK;

2. win He 6osee ofHOU TPYOOH M OHOM HEerpyOOi OMMOKK U OHOTO HEJ0YETa;

3. unu He 6osee IBYX-TpeX HErpyObIX OLINOOK;

4. win ogHOM HEerpyOoil OMOKU U TPEX HEJOUETOB;

5. WM IpU OTCYTCTBUM OLUIMOOK, HO ITPH HAJTMYMH YETHIPEX-TISITH HEJJOYETOB.

OuneHka «Hey/10BJIeTBOPUTEIbHO» CTABUTCS, €CIIH CTYJICHT:

1. tomycTH YKcao ONIMOOK U HEA0UETOB, IPEBOCXO/IAIIEE HOPMY, TPH KOTOPOI MOKET OBITh BbI-
CTaBJICHA OIICHKA «3»;

2. WIN eciy MPaBUIILHO BBIMOJIHUII MEHEe MOJIOBUHBI pabOThI.

KpuTepnu OICHUBAHUA HaA 3a4Y€TE

O11eHKa «3a4TE€HOY» BHICTABISAETCS CTYJCHTY, €CIU:
® 3a7aHUsA, pa3MEIICHHbIE B DJIEKTPOHHOW HH(GOPMAIIMOHHO-00pa30BaTEIILHONU Cpelie
BI'TIY Brimonnens! Ha 60 u 60s1€€ MPOLIEHTOB;

® OH UMCECT NOCCHIACMOCTb NPAKTUICCKUX 3aHATUH He MeHee 60 IIPOLCHTOB.

Ol1eHKa «HE 3a4TEHO» BBICTABIISIETCS CTYJICHTY, €CIIU:
® 33/1aHuA, pa3MEUIeHHbIE B ODJEKTPOHHOW HHQPOPMAIIMOHHO-00pa30BaTEeIbHONU cpefe
BI'T1Y BbinonHeHsl MeHee YyeM Ha 60 MpOLEHTOB;

® OH MMEET IMOCEeIAeMOCTh PAKTHYECKUX 3aHATHH MeHee 60 MpOLEHTOB (MCKIIIOYECHUE
COCTaBJISIIOT CTY/ICHTBI, TPOIYCTUBIINE 3aHATHUS 110 YBAKUTEIBHOM MpUIKHE: O0JIC3HH,
y4dacTHs B 3HAUUMBIX JUUISI By3a MEPOINPHATHIX, TAKUX KaK y4acTHEe B OJUMITMAIAX 10
npoUIIIo U T.11.).
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6.3 OueHovHbIe CpeACTBA /51 IPOBEPKHU YPOBHs chopMupoBanHocTH kKommneTeHuii: ITK-2

TecThl COACPKUT CISAYIOIINE TUTTBI 33 JaHUI

Ne 3a12- Bec 3apa- | Pe3yabTaT oneHuBaHus (0aJ1bl, MOJy4YeH-
Tun 3aganusa - HHUA Hbl€e 32 BBINOJHEHHUE 3a/]aHusl / XapaKTe-
(6asw) PHUCTHKA MPABUJILHOCTH OTBETA)
3aJIaHMsl 3aKPBITOTO 1,2,3 1 Oamn 1 6 - mosiHOE MpaBHIIBHOE COOTBETCTBHE; ()
THUIA C BBIOOPOM OfI- 0 - ocTaJbHBIE CIyYan
HOTO TIpaBUILHOTO (1
u3 4)
3aJIaHMsl 3aKPBITOTO 4,5 1 Oamn 1 6 - moyiHOE MpaBWIIBHOE COOTBETCTBHE; ()
THUIA C BBIOOPOM OfI- 0 - ocTanbHBIE CIydYan
HOTO MTPaBUJIILHOTO OT-
BETa 110 CXEME:
«BEPHOY»/ «HEBEPHOY
3a/IaHMsl 3aKPBITOTO 6,7 2 Oamrta 2 6 — MOJIHOE MPAaBHIIBHOE COOTBETCTBUE (T10-
THIIA C BBIOOPOM He- CJICIOBATEILHOCTh BAPHAHTOB OTBETA MOYKET
CKOJIBKUX ITPABUJIb- ObITh J1000H); 1 6 — ecnu JomylieHa ojHa
HBIX OTBETOB (3 U3 6) omuOKa / OTBET MPaBWIIbHBIN, HO HE ITOJTHBIMH;
0 6 — ocTanpHBIE Cily4yau
3a/IaHMsl 3aKPBITOTO 8,9 2 bama 2 0 — MoJHOE MPaBUWIIBHOE COOTBETCTBHUE; 1 O
THIIa HA YCTaHOBJIE- — €CJI JIOMyIICHA OHA OIMOKa / OTBET Ipa-
HHE COOTBETCTBUA (4 BWILHBIA, HO HE IOJHBINA; 0 6 — ocTaJbHEIE
Ha 4) cay4dau
3a/1aHH€ 3aKPBITOrO 10, 11 2 Oaiuta 2 6 — moNHOE MpaBUIBHOE COOTBETCTBHE; 1 O
TUIIA HA YCTAHOBJIE- — ©CJIM JOTyIIeHa O/IHa OIOKa / OTBET Mpa-
HHE TOCIIeI0BATEIIb- BHJIBHBIM, HO HE MOJHEIN; 0 O — ocTalbHBIC
HOCTHU ciyJau
3a/1aHMsI OTKPBITOTO 12,13 3 Gamna 3 0 — monHOe TpaBUIIbHOE cOOTBEeTCTBHE; O O
THTIA C KPATKAM OTBE- — OCTaJIbHBIE CITyYaHu.
TOM
3a/1aHMsI OTKPBITOTO 14, 15 56amnoB |5 0 — MONHOE MPaBUIBHOE COOTBETCTBHUE;
THUIIA C Pa3BEPHYTHIM €CIIM JIOMYIIEHa OJIHA OUIMOKa/HEeTOYHOCTH /
OTBETOM OTBET MPAaBWJIbHBII, HO HE TIOJHBIN - 3 Oaa;
€CJIM JOMYyIIeHO O0jee OJHOW OUIMOKHU / OT-
BET HEMPaBUIBHBIN / OTBET OTCyTCTBYEeT — O
0aJIoB
dopmupyemasi HNuaukaTopsl ¢chopMHUPOBAHHOCTH KOMIIETEHIIUH
KOMIIeTEeHIIH S

IIK-2.2 BianeeT OCHOBHBIMH ITOJIOKEHUAME KJIaCCHUYeE-
CKUX pa3JeioB MaTeMaTHUYECKON HayKH, CHCTEMOU OC-
HOBHBIX MAaTEeMAaTHYCCKUX CTPYKTYP U METOJIOB.

IK-2. CriocoOeH OCYIIEeCTBIIATH ITe-
JarOTMYECKYI0 AEATEIbHOCTD 110 MPO-
GUIBHBIM IpeaMeTaM (JUCIUILINHAM,
MOJIYJISIM) B PaMKaXxX MPOrpaMM OC-
HOBHOT'O O0IIIETO U CPEAHETO 00IIero
o0Opa3oBaHus
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3ananue 1

BruMarenpHO npounTaiTe 3a4aHue U YKaXKUTE OJUH IIPABUIIbHBIA BAPUAHT OTBETA!
Kaxoe u3 cienyrommux MHOXKECTB SIBISETCS MOJIEM?

1) YérHble nenbie yucia

2) Lenbie yncna mo Moaytro 12

3) Uncna Bugma a + bi,rac a, b € Z

4) Yucna Buga a + b\/3, roea, b €Q

Otger: 4

3aganue 2

BHuMarenpHO npounTaiTe 3a4aHue U YKaXKUTE OJUH IIPABUIIbHBIA BAPUAHT OTBETA!

Kakoe u3 cBOMCTB OTJINYAET MHOXECTBO JECHCTBUTEIBHBIX YHCEI OT MHOXKECTBA PALlMOHAIBHBIX
qucen?

1) YnopsinoueHHOCTh

2) ApXuMea0BOCTh

3) [TonHOTa (HEMPEPHIBHOCTH )

4) beckoHeyHOCTh

Ortser: 3

3aganue 3
BHI/IMaTCJIBHO HpO‘{HTaﬁTC 3aJaHUC U YKa)KI/ITC OIUH HpaBI/IJILHl)If/'I BapI/IaHT OTBCTA.

I[Ipu KaKkOM yCIIOBHH J1Ba KOMIUICKCHBIX Yncia a + bi u ¢ + di sBisttoTCst conpskEHHBIME?
a=c,b=d

2)a=c,b=-d
3)a=-c,b=d
4)a=-c,b=-d
OtBeT: 2
3amanmne 4

Bepno nu crnenyromiee yreepxkaeHue?
"MHO€CTBO HPPALMOHAIBHBIX YMCEI 3aMKHYTO OTHOCUTENIBHO ONIEPALM CIOKEHUS"
OTBeT: HEe BEpHO

3aganue 5

Bepno nu cnenytomee yrBepxaeHue?

"JIr060€ KOMIUIEKCHOE YHUCII0 MOKHO MPEJCTABUTh B TPUTOHOMETPHUECKOH popme"
OtBeT: BEpHO

3aganue 6

BHuMarenbHO mpodHTaiiTe 3aJaHie U YKaXUTE TP MPaBUIbHBIX BapUaHTa OTBETA!
Kakue 13 cneayrommx MHOXKECTB SBIISIOTCS CYETHBIMU?

1) HatypanbHble yucna

2) PanioHanipbHBIE YKCIIa

3) HelicTBUTENbHBIE YKCTA

4) AnreOpanyeckue yucia

5) TpaHcueHAeHTHbIE Yuca

6) 2- aguueckue vncia

OtBer: 1,2, 4

3aganue 7
BHuMarenpHO poduTaiTe 3a4aHue U YKaXKUTE TPU IIPaBUIIbHBIX BApUAHTA OTBETA!
JIs1 KakMX YKMCITOBBIX CUCTEM BBIMIOJIHIETCSA CBOMCTBO apXUMEI0OBOCTH?
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1) HatypanbsHble uncna

2) Llenbie yucna

3) MHOXeCTBO Tap ACHCTBUTEIBHBIX YKCEI C JICKCUKOTPa(hUIECKUM yIIOpsAA0YNBaHHEM
4) [leficTBUTENbHBIC YHCIIA

5) MHOXeCTBO KOMIUIEKCHBIX YMCEI Ha OKPYKHOCTH

6) 2- aguueckue yucia

Ortser: 1, 2,4

3aganue 8

yCTaHOBI/ITe COOTBCTCTBHUC MC)KI[y YHUCJIIOBBIMU CUCTECMAMHU U UX KOHCprKI_II/ISIMI/II

I{enbie yucna : [lomoaHeHNE HATYPATBHBIX YUCET OTHOCUTEIHHO BHIYUTAHUS
PanmonansHble unciaa : IlononHeHue 1ebIX Yucesl OTHOCUTEILHO JIETICHUS
JetictButenbHble yncia : [lonosHeHne parmoHaIbHBIX YU CENI OTHOCHTEIIBHO CXOIUMOCTH
KomrmiekcHbie uncna : Anredpanyeckoe MONoJIHEHUE IEHCTBUTEIbHBIX YHNCEN

3aganue 9

YcTaHOBUTE COOTBETCTBUE MEXKAY CBOMCTBAMM M YUCIOBBIMU CUCTEMAaMHU, JJIsl KOTOPBIX OHU BbI-
TTOTHSIFOTCS .

JIMCKpETHOCTSH : Z - 1IeJIbIE YncCia

[TnotHOCTH : QQ - palOHATIBHBIC YKCTIA

HenpepbsiBHOCTS : R - elicTBUTENBHBIE YUCTIA

Anrebpanyeckasi 3aMKHYTOCTh : C - KOMIUIEKCHBIE YHCIIa

3ananmue 10

Pacrionoxwure B MpaBUIIHOM MOPSAKE TAIBI IIOCTPOCHUSI CHCTEMBI P-aINYECKUX YHCEIT:
1 : Onpenenenue p-aaguuecKkoil HOPMbI

2 : IlocTpoeHue nosst YaCTHBIX

3 : BBenenue p-aIndecKuxX IMeIbIX

4 : TlorosHEHNE OTHOCUTENIBHO P-aMuECKOW HOPMBI

3ananme 11

Pacnionoxure 4ncioBbIE CUCTEMBI B TOPSJIKE YBEIUYEHUSI MOIIIHOCTH:
1 : HarypanbHble yucna

2 : ParimoHanpHbBIC YKCIIa

3 : JlelicTBUTEIIbHBIC YHCITA

4 . KoMIuIeKCcHbBIC Ynciia

3ananue 12

o

B gjh,ﬁ e C ;. Kakyto anrebpandeckyro CTpYKTypy oOpa3yeT 4HCIIOBasi CH-
creMa <K;+,->.

OTtBeT: TeNno

Ilycts K = (

3aganue 13
MuHuMalbHas YUCIIOBask CUCTEMA, B KOTOPOU pa3pelinmMo ypaBHEHUE x> = 2, 3T0...
OTBeT: IeHCTBUTENLHEIE YHCIa

3aganue 14
BHuMaTensHO pounTaiiTe 3a1aH1e U 3aMUIINATE Pa3BEPHYTHIII 000CHOBAHHBIN OTBET:

Brruucnure npousBeneHue S-aAM4eCcKuX Yucen
a=...13132s, b=...34214s
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(3amMCcaHHBIX B 5-aAMYECKOM 3alucH, T/Ie MJIQIINAE Pa3psabl CIIpaBa), BHITIONHSS JEHCTBHS 110O-

pa3psAaHO C YUETOM IEPEHOCOB.
Pewenne:

3amnuiieM 4ucia ¢ BbIPABHUBAHUECM 11O MIIAJIIUM paspsaiaM:

YMHOKeHHE:
YMHOXUM CHaualia Ha Miaqmui paspsa b (4):

axd4d:...131325 x 45

2x4=8=1-5+3 (mmmem 3, neperoc 1)
3x44+1=13=2-5+3 (mmewm 3, mepesoc 2)
1x442=6=1-5+1 (nmmeum l,neperoc 1)
3x44+1=13=2-5+3 (mmmewm 3, mepesoc 2)
1x442=6=1-5+1 (mmmem l,neperoc 1)

ITonmyyaem:
ax4=...13133;

AHaJ'IOI‘I/ILIHO, YMHOXXaeM a Ha OCTaJIbHBIC Pa3psabl b co CABHUI'OM M CKJIaAbIBACM PC3YJIbTATLI.

I1ocie BRINOJIHEHUS BCEX IEUCTBUN:

b—=...32433
OTtBer: @x °

3ananue 15

BuaumarensHo HquHTaﬁTe 3aJaHuC U 3allMIIUTC paBBepHYTBIﬁ 000CHOBAHHBIN OTBET:

Jlokaxute METOJIOM MaTeMaTUYeCKOM MHTyKIIUH, YTO JUIs JIF0OOro HaTypaJbHOro N>1 BHINOJIHS-

C€TCs PaBCHCTBO!
o n(n+1)(2n+1)

12422432 4+...4n
6

Pemenue:
Bba3za unaykuun: [Iposepum ans n=1.
JleBas yacTsb:

1’=1

[IpaBas yacTs:

1-2-3 6
6 6

PaBeHCcTBO BBEITIOTHSIETCS.
NHAYKIHOHHOE NIPeaNoI0KeHne:
[Mpeamonoxum, uto it N=K paBeHCTBO BEPHO:

E(k+1)(2k+1)

6
HNupyxkuuonnblii mepexon: Joxaxem mias n=k+1
E(k+1)(2k+1)

12427 4 kP =

P42+ bk + (k+ 1) = c
)

Pa3noxuM Ha MHOKUTENH:
2k% + Tk + 6 = (k + 2)(2k + 3)
[Tomyunm:
(B 1)(k+2)(2k +3)
6
Oto cooTBeTCTBYET hopmysae Mt N=K+1, Tak Kak:

+(k+1)*
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R+1D)((k+1)+D)20k+1)+1)  (k+1)(k+2)(2k+3)
6 6
OT1Ber: PaBE€HCTBO JOKa3aHO METOJ0M MaTeMaTUYECKOU HHAYKOUW IJI BCCX HATYPAJIbHBIX nzl

6.4 TunoBble KOHTPOJILHbIE 32 IaHNUSI HJIH MHBbIE MaTePHAJIbI, HE00X0IUMBbIE J1JIsI
OIIEHKH Pe3yJIbTATOB OCBOEHUS THCHHUILINHBI

CAMOCTOSATEJIBHASA PABOTA
BapuanTt 1

1 Ilycts P, = {<m, n>|m,n EN} . Onpenenum Ha P1 otHomenus @, ® u ~. s mo-

6bix amementos (m,n),(k,1) u3 Pi:

<m,n>(—B <k,l> = <m+ k,n+ l>

(m,n) ® (k,1) = (mk + nl, ml + nk)

<m,n> ~ <k,l> < m+l=k+n
Sensrorces iu @ u @ Ha P1 anrebpanueckumu ornepanusiMu?
KaxoB panr kaxaoit u3 3Tux oneparuii? BeIMOIHAIOTCS JIM aCCOIMaTUBHOCTh, KOMMYTaTUBHOCTh
KaXJI0M OMHApHOM orepanun?
HuctpuOyTuBHO 11 & OTHOCUTENIBHO D ?

Cy1iecTBYIOT JI1 HEHTpadbHbIE JIEMEHTHl OTHOCUTENLHO Kaka0i u3 omnepanuii? Cokpa-

TUMBI JIM 3TU onepanuu? SBmisercs au cucrema <P1 ,@,®> - IOJTYKOJIbIIOM? KOJIbLIOM? TE€JIOM?

PedrnexcuBHO 11, TPAaH3UTUBHO JIM, CHMMETPHYHO JIU OTHOLIeHue "~"? SBisercs i1u oHo
OTHONICHHUEM TOPsIIKa? SKBUBAJICHTHOCTH? MOHOTOHHO JIM 3TO OTHOILLIEHHUE OTHOCUTENIBHO & U
®7?

2. Ilycts P, = {<a,n>|a eZ,n eN} .Ecmu (a,n),(b,m) €P,, To
(a,n)® (b, m) = (am + bn, mn)
(a,n) ® (b, m) = (ab, mn)
SIBTISIFOTCSI T CUCTEMBI <P2 ;@>,<P2 ;®> -[IOTyTpynnaMu? rpynmnamu’?

KommyTtatuBabel u @ u & ? SBnsercs nu cucrema <P ;C—B,®> MOJIYKOJIBIOM? TI0JIEM?

Omnpenenum Ha P2 oTHOIIEHHE O : <a, n>03<b,n> <> am = bn.

KakoB panr oTHOIIEHUS 7 SIBJISETCS M OTHOIIEHUE (® OTHOIIEHUEM SKBUBAICHTHOCTH? MOHO-
TOHHO JIU OHO OTHOCUTENBbHO @ u oTHOCUTENBLHO & ?

3. Ilycte Py = {<a,b>

a,b e R} . Ompenenmum @ 1 ® Ha P3 cnemyommuMu COOTHOIIICHUSIMU
<a,b> S <c,d> = <a +c,b+ d>
<a,b> ® <c,d> = <ac —bd,ad + bc>
a) [IpoBepuTh, SABISIOTCS JIU CUCTEMBI <P3 ;(—D>,<P3 ;®> nosyrpymnnamMu. KommyTatuBHBI 11 OHU?

b) Haiitu 0, e - anemenTts! P3 Takue, 4T0OBI U151 JTFOOOTO 3€MEHTa O, TPUHAIIeKaIero P3, BbI-
MOJTHSUTUCH paBeHCTBA: 0 @ 0 =0 P a=a,a®e=e®@ a = a.
C) Penuts Ha P3 ypapHenne: X2@® e = 0.

d) SIBastercs iu cucrema <P3 ;(—D,®> KOJBIIOM? T10J1IEM?

e) Jlokasatk, 4yTO AJs JIIOOBIX 31eMeHTOB o # 0, B u3 P3 ypaBHeHue a ® X = 3 pazpemumo B Ps.
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( j
B o

a P
Ilycts K = ( = _j|a,[3 e C . [loka3arsp, 4TO cucremMa <K;+,-> - koab1o. KommyrarusHo 1m
o

-B
OHO? SIBisieTcs 11 KOJIBLIO <K;+,-> TenoMm? nonem? Jlokasars.
I1+1 5-1 2 1
Pemmts Ha K ypaBHEeHue: (_ 5. 1 i) X = (i 2} .
10 i 0 01 0 i

Ilycts €, = e, = , €5= e,

0 1/ 0 —i -1 0/ i 0

4. Matpuiy Buja, ,rne o,pe C mecomm oo = a + bi, To & = a - bi, Ha3oBeM

KBAaTCPHUOHOM.

Jloka3zats, uto i 1r06oro g € K cymiecTByeT equHCTBEHHAS YeTBEpKa <I1, 2, I3, [4 >€ R* raxasi,
qTO ( = €1 + r2€2 + raes + rséa.
CocTaBuTh TaOIHMIy YMHOKCHHSI DJICMECHTOB €1, €2, €3, €4.

5. Ilycts <K;+"> - TeJIo, e1, €2, e3, ea — dneMenThl K, o01afaronmue cBOMCTBAMM:
i moboroamz3 K o -el=el-a=a;
eyex=-exre3=-ée4,
el=ed=-e1
CocTaBuTh TabIHIly YMHOKEHUS DJIEMEHTOB €1, €2, €3, e4. [I[poBepuTh, COBNAAAeT I OHA C Ta0JIH-
e 3agauu 4.
Bapuant 2

1. Iycts 0 - M060i KOMITIEKCHBIH KOPEeHb YPaBHEHHS X° = 2,
2
Q) = {ao +2,0+a,0 ‘30931932 GQ}
[Tokazatp, uto Q(0) = <Q(6);+,-,0,1> -1oJie, eClii +, * — CJIOKEHHE U YMHO)KEHUE KOMILICKCHBIX

YUCCII.

F= {{an}n‘{an}n:N — Q,{an}n - Q)sz[aMeHTanLHaﬂ}

{a.) @{b,} ={a,+b,}
fanf, @{buf, ={an baf,

SIBnserca nm cucrema <F;G—),®> noaykoabnoM? koabroM? tenoM? nonem? Jlokasars. Cymie-

2. Ilyctb

CTBYIOT JIM HEUTPAJIbHBIC AJIEMEHTBI OTHOCUTEIIBHO KaX 0 U3 ONepaluii U €ClIu Aa, TO Kakue?

bynem roBoputs, 4TO IBE MOCIEI0BATENBHOCTH {an} , {bn} u3 F Haxopmsites B oTHOIIEHUH «~",
n n

€CITH TI0CJIeIOBATEIBHOCTD {an - Dn}n — HyseBas. SIBmseTcs nu oTHOIIEHHE "~" SKBHBAJCHTHO-

CTbIO?
MOHOTOHHO JIX OTO OTHOUICHUEC OTHOCHUTCIBHO CJ'IO)KGHI/I?I?

3. Ompenenum Ha P3 otHOMICHHE «>". ITyCcTh (a.b).(a",b") & Py
<a,b> > <a’,b'> <(a>a’)v(a=a'&b>b')
SIBsieTcst M OTHOIIIEHUE™, OIpeelieHHOe Ha P3, SKBHBaJIEHTHOCTHIO? MOPSIKOM? MOHOTOHHO
JIX 3TO OTHOIIIEHUE OTHOCHUTENBHO @ , ®, BBeIEHHBIX B 3a1aue 3?7 Ecnu> nmopsamok, To CTpor jJu

OH? HeCTpor Ju OH?
4. Tlycte N'={<n,x>| n €N, x €(0,1)}; e=<1,0>,
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iotoal- (005 3

<nm, y>, x=0
(n,x)®(m,y) =
(n), x=1
[IpoBepUTh BBIMOJIHUMOCThH KaK/I0M aKCUMOMBI aKCHOMATHYECKOW TEOPUH HATypaJibHBIX YHCEI B
CUCTEME <N’;(-B,®,e> Y BBISICHUTh, KOMMYTATHBHBI JIH, aCCOIMATUBHBI U @ , ® . JIucTpuOyTHBHO

1 ® otHOcHTenbHO @D ? SIBnstercs i cuctema (N';®,®,e) HHTepIpeTalyeil akcHOMATHIECKOi
TEOpUHU HATypaJIbHbIX uncen? Moaenpio?

} e:%,oc@B:oc+B,oc®B:oc-B

o
5. Ilycts
SIBisieTcs 1u uHTEpIpeTanus <N’;G—),®,e> MOJIETIBI0 aKCUOMATUYECKOW TEOPUU HATYPAJIbHBIX YH-
cen?
Jlokasats, uto ecm o, € N’ u o # e, o cymectsytor P,Y €N’ Takue, uro o = -y u npu 5Tom B
e,y #e.
CamocrositenbHas padora Ne2
BapuanTt 1
1. PemuTth Ha MHOXECTBE HATyPAJIbHBIX YHUCEIT:
a) x*=2;b)x*=3;c)x*=x; d) 3a=a?
2. Ha MHOXeCTBe HaTYpaJbHBIX YHCE] HAWTH BCE PEIICHUS KAKI0TO U3 YPaBHEHUI:
a)4x=4y+1;b)a+b=2;c)2n+1=2x;d)x* +y>=5.
3. Bprumcours: 2+ 3;3+5;2 3;3 7.
4. Tlyctb a, b, n € N. Jloka3zath CripaBeITUBOCTh CIECAYIOMNUX YTBEPKICHUMN:
1. a+a=b+b =a=b,
a>2=>3d(keN)a=3k va=3k+1lva=3k+2,
d(xe N) (a + 1)-a = 2x,
n>1=3xeN)n=2x v n=2x+1,
nz1=3(xeN)(n—-1)n=x+x,
n1=3(xeN)(n-1)n.(n+1)=3x
5. Ilyctba,b,n e N Jloka3aTh CipaBeUIMBOCTh CIEAYIOIINX YTBEPKACHHUI:
1. a>b=a">b"

ook wd

2. a>b"=a>h,
3. Jab<a,
4 nzl,nz2=2">2"n+1.
Bapmuanr 2
1. JlokazaTh, 4TO JUIs TIOOBIX HATYpadbHBIX a, b, n, m CIIpaBeATUBLI PaBEHCTBA
a) a".a" = a(n+m) ’ b) (an)m =gm ’
2. [Tycts a, b, n, m - HaTypaabHbIe uKcna. Jlokazarh, 9TO CIpaBeIJIUBHI CIEAYOIINE CBONCTBA

KpaTHbIX:

a) (nm) *a=n=* (m * a),

b) (n+m)+*a=n=*xa+m=a,

c)nx(@+b)=n*xa+n=h.
3. CdopMynupoBaTh U JOKa3aTh YCIOBHUS CYIIECTBOBAHHS M COBMAJICHHS JIEBBIX U MPABBIX
yacTei PaBCHCTB HAa MHOXKCCTBC HATYPAJIbHBIX YHUCCIL:

a)(athb)-c=a+(b-c),b)(a-b)y:c=a-(b:c);
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4, ITycts a, b, ¢, d € N. Ilpu ycnosuu cymectBoBanus B N pasHocreii a-b, c-d mokaszars: a>
c,b<d = a-b>c-d,
5. Ilycts 4, b, ¢, d € N. lokasats, uro eciu B N cymiecTBytoT yacthbie a:b, c:d u d < b, a <
c,toa:b<c:d.
Bomnpocs! k 3auery

1. Akcuomarndeckas TeopHs HaTypajbHbIX yrcen. CloxKeHne U ero CBONCTBA.

AKcroMaTH4ecKasi TEOpHs HaTypabHBIX YUCENl. Y MHOKEHHUE U €r0 CBOICTBA.

3. Teopemsl, OArOTaBIMBAIOLIME BBEACHNE MOPAJKA HA MHOXKECTBE HATypaJbHbIX uncelsl. Teo-
pemMa 0 TPUXOTOMMUH.

4. OmnpeneneHue U CBOMCTBA OTHOIIEHUS "00JIbIIe" Ha MHOKECTBE HATYPaIbHBIX YUCE.

Teopema 0 €IMHCTBEHHOCTH JIMHEWHOTO M CTPOrOro MOPsAIKa B IIOJYKOJIbLE HATYPAJIbHBIX YH-

cell.

Teopema Apxumesa U TeOpeMa O TUCKPETHOCTU HAa MHOXKECTBE HAaTypalbHBIX YUCEIL.

Axcruomaruyeckasl Teopusl HaTypajibHbIX yncelsl. Teopema 0 HauMEHbILEM JIEMEHTE.

AKcroMaTHuecKasi Teopus HaTypalbHbIX yucell. Teopema o HanOObIIEM JIEMEHTE.

. KoHeuHble MHOKECTBA U UX CBOWCTBA. beCKOHEUHOCTh MHOKECTBA HATypaJIbHBIX YUCE].

10 Pa3HoCTh U YacTHOE HA MHOYKECTBE HATYPAJIbHBIX YHUCEN.

11. KaTeropu4HoCTh aKCHOMaTHYECKOW TEOPUU HATYpPaIbHBIX YHCEIL.

12. He3aBUCHMOCTb aKCHOMBI HHAYKLIUH H €€ POJIb B apu(pMeTHKE.

13. Axcuomatuka [leaHo. DKBUBaJIEHTHOCTh JABYX (OPMYJIMPOBOK aKCHOMAaTHYECKONH TEOpUHU
HaTypaJIbHbIX YHCEIL.

14. Cuctema akcuom Ileano. Beenenue cinoxxeHus 1 yMHOKEHHs Ha OCHOBe akcuoMaTHku [leano.

15. He3aBucumocts akcuom cucremsl [leano.

16. CoiicTBa yrnopsJ04EHHBIX OIYTPYIII.

17. Teopema 0 HaTypaJIbHbIX KPaTHBIX HEHYJIEBOTO 3JIEMEHTA JIMHEHHO CTPOTO YIOPSI10UE€HHON
MIOJTyTPYIIIBIL.

18. CBoiicTBa yropsJ0YSHHBIX TTOITYKOJIEI.

19. CpoiicTBa ynopsJ0YEHHBIX KOJIEIL.

20. Teopema 0 TUIOTHOCTH apXHUMEIOBCKH JJMHEHHO CTPOTO YIIOPSIOYEHHOTO Tea.

21. Kputepwuii cymiecTBOBaHHS TMHEWHOTO U CTPOTOT0 TOPSI/IKA KOJIBIIA.

22. Kputepuii 01HO3HAYHOCTH JJMHEHHOTO U CTPOTOro MOPsIKa KOJIbIA.

23. Kputepuii mpoAomKeHust THHEHHOTO U CTPOTOT0 IMOPSIKa KOJIbIIA.

24. Axcuomaruueckasi Teopus 1enbIx yucen. CBOWCTBA LEIbIX YHCEN.

25. TeopeMsl 0 MOPsIIKE KOJIbIIA [ETBIX YHCEIL.

26. Kareropu4HocTh akCHOMAaTH4ECKOM TEOPUH LIENIbIX YHUCEIL.

27. HempoTHBOPEYMBOCTh aKCHOMATUYECKOI TEOPUH LIEITBIX YHCEIL.

28. AkcuoMaTuyeckasi Teopusl pallMoHaNbHbIX uyncesl. CBOMCTBA pallMOHANBHBIX YHCEI.

29. TeopeMslI 0 MOPSIIKE IO PAMOHATHHBIX YHCEIL.

30. HempoTHBOPEYMBOCTh AKCHOMATUYECKOH TEOPUH pallMOHAIBHBIX YUCEI.

31. KareropugyHOCTh aKCHOMAaTHYECKOH TEOPUH PAITHOHATLHBIX YHCEI.

32. Teopema 0 CyIIECTBOBAaHUU MOAMOJIS JMHEHHO CTPOTO YHOPSI0UEHHOTO TOJIsI, H30MOP(HHOTO
MOJIIO PaIlMOHATbHBIX YHCEIL.

33. Hopmuposanssie nossi. [Ipumepst HopM. CBOICTBa HOPMBI.

34. TlocnenoBaTeIbHOCTH B HOPMHPOBAHHBIX TOJSIX. TeopeMbl 00 SKBHBAJICHTHBIX MOCIEI0OBA-

TENbHOCTSX.

35. [NocnemoBaTeIbHOCTH B HOPMHUPOBAHHBIX MOJSIX. TeopeMbl 0 QyHAaAMEHTATBHBIX M CXOJS-
LIMXCS TIOCIIEA0BATENBHOCTSX.

36. [TocnemoBaTeTbHOCTH B HOPMHPOBAHHBIX MMOJIsX. Teopema o Bo3pacTaromieil 1 orpaHuIeHHON
II0CJIE0BATEIBHOCTH.

37. CBoiiCTBa MOCTIEOBATEIIFHOCTEH apXUMEIOBCKH YIOPSTIOYSHHOTO TTOJIS.

38. Akcuomarndeckas Teopus AeHCTBUTENBHBIX Yhcel. TeopeMa o CyliecTBOBaHHH KOPHSI.

o N

©oN®
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39. Akcrmomaru4eckasi Teopus JeHCTBUTEIBHBIX uncel. Teopema o ceueHuH .

40. Akcruomatudeckas Teopus IeHCTBUTENBHBIX Yrcen. Teopema o MopsiiKe Moist AeHCTBUTEIb-
HBIX 4ncen. Teopema 0 ABOMHOM MOCIEI0BATEIBHOCTH.

41. KaTteropuuHOCTbh aKCHOMAaTHYECKON TEOPUH JEHCTBUTENbHBIX YHCEI.

42. HenpoTUBOPEYMBOCTh AKCHOMATUYECKON TEOPUU I€HCTBUTEIbHBIX YHUCEIL.

43. AkcruomMaTndeckas TeOpHst KOMIUIEKCHBIX yucell. CBOWCTBA KOMIUIEKCHBIX YHCEIL.

44, KateropuyHOCTh AaKCHOMAaTUYECKOI TEOPUH KOMIUIEKCHBIX YUCEII.

45. HenpoTUBOPEUYNBOCTh AKCUOMATUYECKON TEOPUN KOMIUIEKCHBIX YUCEIL.

46. JIunelinple anreOpbl KOHEYHOTO paHra HaJ I10JIEM KOMITJIEKCHBIX YHCEIL.

47. Teopema @pobeHunyca 0 TUHEHHBIX alreOpax KOHEYHOTO PaHTa HaJ MOJIEM JACHCTBUTEIbHBIX
YHCell.

7 MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCOJb3YEMBIX
B NIPOINECCE OBYYEHUA

HNudopmannoHHbie TEXHOJOTHN — 00yUYeHHE B DJIEKTPOHHON 00pa30BaTeIbHON Cpefie ¢
LEJbI0 PACHIMPEHUs JOCTyNa K 00pa3oBaTeNbHBIM pecypcaM, YBEIMYCHHs] KOHTAKTHOT'O B3aUMO-
JIEUCTBUSI C TperofaBaTeIeM, MOCTPOCHU UHIAUBUIYAIBHBIX TPACKTOPHUM MOATOTOBKHU, OOBEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHIA 3HAHUM CTYJIEHTOB.

B oOpa3zoBarensHOM TIpoIiecce MO TUCIUTUTMHE HCITOJIB3YIOTCS CIIESAYoMre HH()OpMAIIH-
OHHBIC TEXHOJIOTHH, SBJISIOMIHUECS KOMIIOHEHTaAMHU OJIEKTPOHHOW HH(GOPMAIIMOHHO-00pa30oBa-
TenpHOM cpenbl bI'TIY:

o Odummanshsrii caiit BI'TTY;

KopnoparuBHas ceTh U KOpriopaTuBHasA d1eKTpoHHas noura bI'TIY;
Cucrema snexktponHoro odyuenuss ®I'bOY BO «bI'TIY»;

Cucrema «Antumiaruatr.BY3y;

DNeKTPOHHBbIE OMOINOTEYHBIE CUCTEMBI;

MynpTUMEAUIHOE COTPOBOXKICHUE JIEKIIMN U TPAKTUYECKUX 3aHATHIA.

8 OCOBEHHOCTHU U3YYEHUA JTUCHUIIJIMHBI UHBAJIUJIAMMU U JIMOHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbs

HpI/I O6y‘~I€HI/II/I JiL ¢ OTpaHUYCHHBIMUA BO3MOYXHOCTAMU 310POBBA IMPUMCHAKOTCA aaarl-
TUBHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBHAMM, U3JI0KEHHBIMU B pa3Jieln
«OCcoOEHHOCTH OpraHHu3ali 00pa30BaTEIbLHOIO Ipoliecca 1Mo 00pa3oBaTeIbHBIM MPOrpaMMam
JUIS. UHBAJIMJIOB U JIML C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBBs» OCHOBHOW 00pa3zoBaTeib-
HOM IporpaMMsl (MCMOIb30BaHUE CHEIUATBHBIX YUEOHBIX MOCOOUN U JUIAKTUYECKUX MaTepua-
JIOB, CHEIMATIBHBIX TEXHUYECKHX CPEACTB O0YUYEHHs KOJUIEKTUBHOTO M MHIMBUIYAIBHOTO MOJb-
30BaHUS, PEIOCTABICHUE YCIYT aCCUCTEHTa (IOMOITHMKA), OKA3bIBAIOIIEr0 00yJarONIMCs He-
00X0MMYI0 TEXHUYECKYIO TOMOIIb U T.I.) C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00y4aro-
IAXCSL.

9 CHUCOK JIUTEPATYPbI U TH®OPMALIUOHHBIX PECYPCOB
9.1 JIutepatypa

1. Cwmomun, FO.H. Yucnoseie cucremsr / FO.H. Cmomun. Yue6. Ilocobme. — M.:
Hayxa, 2009. — 112 c. (12 7k3.)

2. Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue6. [Tocobue mansa crya. me.
By30B. — M.: M3narensckuii neHtp «Axaagemus», 2001. — 160 c. (32 »k3.)

3. Heuaes, B.1. Uucnossie cuctemsr / B.W. Heuaes. — M.: [Ipocsemenne, 1975. —200

c. (10 7k3.)
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4, Bbnox, A.III. Yucnoseie cuctemsl / A.lLL Biaox. Yue6. [locoOue s ren. HH-TOB IO
Mar. crern. — Munck: Beimeinr. mkoma, 1982. — 160 c. (12 2x3.)

5. Kantop, 1.JI. CononoBaukoB A.C. ['mnepkomruiekcHsie uncia / WM.JI. Kanatop. —
M.: Hayka, 1973. — 144 c. (5 3x3.)

6. MaremMaTrnueckuii aHanu3. BemecTBeHHbIC Ynciia U TTOCIISI0OBATEIFHOCTH: yueOHOE

nocooue ast cpeanero npodeccuonansHoro odpasosanus / U. B. Cagoanuas, T. H. ®omenko,
E. B. Xopommwiosa, B. A. nbun; nox obmei penakuueit B. A. Unpuna. — 2-¢ u3., nepepad. u
nor. — MockBa: MzngatensctBo FOpaiit, 2023. — 109 c. — (IIpodeccuonanproe oOpa3oBa-
Hue). — ISBN 978-5-534-08472-6. — Texkct: anextponHsiid // OOpa3zoBarenbHas muiatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/515327

7. Jlrobenkuii, B. A. DnemenTapHas MaTeMaTHKa ¢ TOYKH 3peHUs BbIciiel. OCHOB-
HBIE TOHATHUS: yueOHoe nocoOue s By30B / B. A. JIoGenkuii. — 3-e uza. — Mocksa: M3aarens-
ctBo [Opaiir, 2023. — 538 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-10421-9. — Texkcr:
DIIEKTPOHHBIN // OObpazoBarenbpHast miardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/517029

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Hudopmannonnas cucrema «EqmHoe okHO qocTyma K 00pa3oBaTeIbHBIM pecyp-
cam». - Pexxum nocryna: http://www.window.edu.ru/

2. [Ilopran Hay4HO# 351eKTpOHHON OUOIHOTEKH. - Pexxum moctyma:
http://elibrary.ru/defaultx.asp

3. MHurepuer-YuuBepcuter Mudopmarnumonnsix TexHonoruil. - Pexum npoctyma:
https://intuit.ru

4. T'nobanmbHas ceTh JUCTAaHIIMOHHOTO oOOpa3zoBanHus. — Pexum pocryna:
http://www.cito.ru/gdenet .

5. Poccuiickuii mopran  oTKpeIToro  obOpa3zoBanusa. — Pexum  gocryma:
http://www.openet.ru/University.nsf/

6. Ilopranm OecniaTHOrO JUCTAHIIMOHHOTO oOpa3zoBaHusA. — Pexum gocryma:

www.anriintern.com

7.  OTkpbITHIH KOJUTEK. Maremaruka - Peskum noctyma: https://mathematics.rul.

8. Marematunueckue 3TIObI. - PexkxuM moctyna: http://www.etudes.ru/.

9. @enepanbubiii  mopran  «Poccuiickoe  oOpa3zoBanue» -Pexum  pocryma:
http://www.edu.ru.

10. TMopran Hay4YHOI 2IeKTPOHHO# OnbIMoTeKN-Pexnm pocryna: http://elibrary.ru/de-
faultx.asp.

11. Caiit MuHnucrepcTBa Haykd U Bbicuiero ooOpasoBaHus P®. - Pexum go-
cryna: https://minobrnauki.gov.ru.

12. Caiit ®enepanbHOl Ciry:K0BI 110 HA/30pY B cpepe 00pazoBaHUs U HAYKHU. - Pexxum
noctyma: http://www.obrnadzor.gov.ru/ru.

13. Caiit Munuctepcra npocsenienus: P®. - Pexxum nocryna: https://edu.gov.ru.

14. Caiit MIITHMO. — Pexxum noctyna: MCCME: Moscow Center for Continuous
Mathematical Education

9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE pecypchl

1. OBC «lOpaiiT». - Pexxum noctyma: https://urait.ru
2. TTommpen (0630p CMU). - Pexxum noctyna: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnst mpoBeneHUs 3aHATHH JIEKIIMOHHOTO W CEMHHApPCKOTO THMA, TPYMNIOBBIX U
WHJIUBUIYAIbHBIX KOHCYJbTAllMM, TEKYLIErO0 KOHTPOJS M MPOMEXKYTOYHOM aTTecTaluu
UCIIOJIB3YIOTCS ayAUTOPUU, OCHAILIEHHBIE Y4eOHOM MeOebI0, ay IUTOPHOI JOCKOH, KOMIBIOTEPOM
C YCTaHOBJICHHBIM JIUI[EH3UOHHBIM CHEIHATN3UPOBAHHBIM TPOTPAMMHBIM 00eCIeYeHHEM, C
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BBIXOJIOM B DJICKTPOHHO-OMOJIMOTEYHYIO CHCTEMY U ANIEKTPOHHYI0 HWH(OPMAIMOHHO-
obOpasoBarenbuyto cpeay bBITIY, wMynbTUMENUMHBIMM MPOEKTOPAMU, HKCIIO3UIIMOHHBIMU
SKpaHaMH, y4eOHO-HaIJIAIHBIMU [TOCOOUSMU (MYIbTUMEIUNHBIEC TPE3CHTALINHN).

CamocTosiTenbHast paboTa CTYJIEHTOB OpPraHU3yeTCsS B ayJUTOPUSX OCHAIIEHHBIX KOMITh-
IOTEPHON TEXHUKOM C BBIXOJIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely By3a,
B CIICIUATM3UPOBAHHBIX JJA0OPATOPUSIX 1O JUCIUILIMHE, a TAK)KE B 3a1aX JOCTYyIMA B JIOKATHHYIO
cetb BI'TTY.

JIMIeH3MOHHOE TPOTrpaMMHOE OOCCIIeYCHHE: OIEpalMOHHBIC CUCTeMbI cemeiictBa Mi-
crosoft®@WINEDUperDVC AllLng Upgrade/SoftwareAssurancePack Academic OLV 1License
LevelE Platform 1Year; Microsoft® OfficeProPlusEducation AllLng License/SoftwareAssurance-
Pack Academic OLV 1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime En-
vironment; Calculate Linux.

Paszpaborunk: Anytun [LI1., kanauaat Gpu3nKo-MaTeMaTHUYECKUX HAYK, JOLCHT
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11 IUCT UBSMEHEHHUH U JOITOJTHEHUM
YrBepxaenue usmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2024/2025 yu. r.

PIIJI o6cyxneHa u omobpena st peanusamnuu B 2024/2025 yu. T. Ha 3aceaHuu Kadeapbl
¢u3nveckoro u MmareMaTiHueckoro oopasosanus (mporokoa Ne 9 ot «24» wmast 2024 1.).

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2025/2026 yu. r.

PIT/] oGcyxaena u onodpena nmns peanusanuu B 2025/2026 yu4. r. Ha 3acegannu KaQeapsl
(bU3HUYECKOro M MaTeMaTH4YecKoro oopazoBanus (mpotokos Ne 9 ot «21» mas 2025 r.).



