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1. Henu ocBoeHNs TMCHUTIIMHBI
[enstmu ocBoeHMsI IUCHUIUINHEI “‘HaydHble OCHOBBI HIKOJBHOTO Kypca MAaTEMAaTUKH  SIBIISIOTCS:
- 0030p MOHATUI U METO/I0B AJIEMEHTAPHON MaTeMaTUKH C TOYKU 3pEHUS BBICIIEH MaTeMaTHUKH;
- NPUBUTHE CTYIEHTAM METOJ0B METOAOJOTMYECKOr0 aHalu3a M3y4CHHOW B IIKOJIE U B BY3€

MaT€MaTHuKU.

Ilepedyens mpogeccHoHAIBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMII M TPYAOBBIX
(pyHK1IUIi, COOTBETCTBYIOIIUX MPO(ecCHOHATBHOM AeATeJIbHOCTH BHIMYCKHUKOB

HaumenoBanue noxymeHTa Kon HaumenoBanue 06a30BO# TPYIIIBI, JOTKHOCTH
(mpocdheccun) nnu cienuaIbHOCTH
OK3 2320 [IpenonaBarenu B cpeaHe MIKOJE
2340 IIpenonaBaTenu B cucTeMe CIELMAIBHOTO
o0OpazoBaHus
Koa n O0o01IeHHbIe TPYAOBbIE GyHKIUU TpynoBsie pyHkumnu
HauMeHOBaHHe Kon HaumenoBanne Yposenn HaumeHnoBanne Kon Yposenn
npogecCHOHAILH KBAMHUKA (moxypoBen
oro 11170/ b)
CTaHJapTa KBaJIM(pUKa
HH

01.001 Ilemaror Ilemarornueckas Oo6wmenenarornyec | A/01.6
(memaroruyeckas JIEeATEIBHOCTD 10 Kasi (PyHKITHSI. 6
JESITEILHOCTD B MPOCKTUPOBAHUIO U OO0yuenue
JIOLIKOJIBHOM, peanuzanun BocnurarensHas A/02.6
HavaIbHOM 00pa3oBaTeILHOrO JIeSITeIEHOCTh 6
o0rem, A | Tpouecca
OCHOBHOM 0O0IIIEeM, 00pa3zoBaTeIbHbIX 6
cpexHeM o01eM OpraHu3anusax PasBuBaromias A/03.6
00pa3oBaHMN) JIOLIKOJBHOTO, JIESITENIEHOCTh
(BocmiuTaTeND, HAYaJIbHOrO OOIIETO, 6
YUHTED) OCHOBHOI'0 OOIIIETO,

CpemHero o0Iero

o0pazoBaHus

[Tenarornyeckas Ilenarornyeckas

JIeSITENILHOCTD TI0 JEATEITLHOCTD TI0

MIPOEKTUPOBAHMIO U peanmm3anyn

B | Peamsaruu 6 [IporpaMm B/03.6 6

OCHOBHBIX OCHOBHOT'O U

0011e00pa3oBaTeIbHBIX CpeITHETO

porpamm o0miero

o0pa3oBaHus

Mecto aucuunimmabl B ctpykrype OIIOII 6akanaBpuara




Jucuuruinaa oTHOCUTCA K 0510Ky 3: «locynapcTtBeHHast utoropas arrectauusy». K wactu OT/,
¢dakynbTaTUBHBIE TUCHUIUIUHBL. YuTaercs B 5 cemectpe. Haxoauresa nox unaexcom b1.0.25.

3. Pe3y.]'leaT])I OCBOCHHUSA NUCHUIIJIMHBI (MO)IyJ'lﬂ) HayuHble 0CHOBBI IIKO0JbLHOI0 Kypca

MAaTECMAaTHKH

[Ipouecc u3yueHUs: NUCUUIUIMHBI HaIlpaBiIeH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIIETYIOIINUX
komneTeHMi B coorserctBuu ¢ ®I'OC BO 1o ftaHHOMY HanpaBiIeHUIO:

Kon HaunmenoBanue WNuaukaTop TOCTHXKEHUS KOMIIETEHIIMH
KOMIIETEH KOMIIETEHIIN (3aKpeTUICHHBIH 32 TUCITUILTHHON)
ITUH
OIIK-1 CnocobeH nmpuMeHsITh OIIK 1.1: 3HaeT MeTOabI UCCIEAOBAHUS, IPUMEHIEMBIEC B
(byHIaMeHTaNbHbIC 3HAHHSA, | MaTEMAaTUYECKOM aHaJH3e, KOMIUIEKCHOM U
MOJIyYEHHBIE B 00J1aCTH (YHKIIMOHATLHOM aHaJI3e, alre0pe, aHATUTHYECKOU
MaTeMaTHYeCKUX U (WJIH) TE€OMETPHH U TOTIONOTHH, AU PepeHIIHaTbHBIX
€CTECTBEHHBIX HAaYK, U YPaBHEHUSX, TUCKPETHON MaTEMATUKE U MAaTEMAaTUUECKOI
HCIIOJIb30BaTh UX B JIOTHKE, TEOPUH BEPOSITHOCTEM, MaTEMATUIECKON
npoQeccHoHaIBHOM CTaTHCTUKE U CIIy4alHbIX MIPOLIECCaX, YUCIEHHBIX
JeSITEIbHOCTH METO/1aX, TEOPETUUECKON MEXaHUKE;
OIIK 1.2: ymeer myOJHMYHO JTOKJIAIBIBATH U OOBSICHAITH
(yHIaMeHTaNbHbIE Pe3yIbTaThl B COOTBETCTBYIOIIIX
pazzenax MaTeMaTHKH;
OIIK 1.3: Bnaneer HaBBIKAMHU CTPOrOrO JOKA3aTENLCTBA
YTBEPXKICHUH B 00IaCTH MaTeMaTHYECKOTO aHaJIN3a,
KOMIUIEKCHOTO U ()yHKIIMOHAJILHOTO aHaJIN3a, ajureopsl,
aHAJIMTUYECKON TeoMeTpuH, tuddepeHInanIsHONR
TFe€OMETPHUH U TOTIOJNIOTHH, AU PepeHIIHaTbHbIX
ypaBHEHUH, TUCKPETHOW MaTEeMaTHUKU U MaTeMaTHYeCKOn
JIOTHKH, TEOPUH BEPOSITHOCTEH, MaTeMaTHYECKOI
CTaTUCTUKH U CIIy4alHBIX MIPOLIECCOB, YUCIECHHBIX
METOJI0B, TEOPETUUECKON MEXaHUKH.
[1K-2 Criocob6HOCTD [IK-2.1: 3naer cmocoObl ompezeneHuss BUIOB U
MaTEMaTHICCKN KOPPEKTHO | THrIoB npodecCHOHATBHBIX 3azady,
CTaBUTD CTPYKTYpPUPOBAHHs 337144 Pa3JIMYHbIX TPYIIIL.
CCTCCTBCHHOHAYHHDIC [1K-2.2: Beibupaet Haubosee 3ppeKTUBHbIE METO/IbI
3a71a4M, 3HaHHE TOCTAHOBOK
KIIACCHUYECKHUX 3a1a4 pELIEHNs] OCHOBHBIX TUIIOB 3a/1a4, BCTPEUYAIOLINXCS B
MATEMATHKH MaTeMaTHKe.
IIK-2.3: O6namaer cucTEMaTH3UPOBAHHBIME TEOPETHIECKUMU
¥ IPaKTUYECKUM 3HAHUSIMH.




4. CTpykTypa U coaep:KaHue TUCHMILIMHBI (MoayJisi) HayuHble OCHOBBI HIKOJIBHOIO

Kypca MaTeMAaTHKH
4.1. CTpyKTypa AUCHUIIMHBI (MOXYJIs1)

OO6m1ast TpyA0EMKOCTh TUCIUILIMHBI COCTABIISET 3 3aUeTHBIX eauHull, 108 Jacos.

Bun yyeOHoi padoThI Bcero IlopsinkoBEIil HOMep cemMecTpa
5
OO0mas TpyI0eMKOCTh AUCITUIUINHEI BCETO (B 3.€.), B 53.e.
TOM YHCJIE:
Kypcosoii mpoekt (pabora) HE TIPEIyCMOTPEHO
AynHUTOpHBIE 3aHATHS BCETO 68 68
(B akap. yacax), B TOM
4yuCIe:
Jlexrmu 36 36
IIpakTrueckue 3aHATUS, CEMUHAPBI 32 32
JlaboparopHbie pabOTHI
CamocrosTenbpHas paboTa Bcero (B akal. 9acax), B TOM YHCJIC: 112 112
KCP
DK3aMeH
OO01mmast TpyA0EMKOCTh TUCTIUTUTNHBI 180 180
Ne/ Bunbl yueGHOIT paboThI, BKIFOYAs @DOopMBI TEKYILEro KOHTPOJIS
Ne CaMOCTOSITENILHYIO paboTy CTyIEHTOB yCTeBaeMOCTH (110 HEeJIeIIsIM
U TPYIOEMKOCTS (B dacax) cemectpa). Dopmbl
HaumenoBanue MIPOMEKYT. aTTECT
pa3/IesioB U TeM
JUCLIMTLTAHBL (MOITYJIsT) AynutopHas pabota CamocTrosTenbHas
pabora
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g 5 g | |@ |8 |3 |& |& S8 |2 | |2 |g |o £
b 5 5 |18 |18 |2 |2 |~ | |& |9 S & |5 |5 |& &
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Paznen 1. OcHoBHEBIE 2 2 2

JTanbl Pa3BUTUHA

MaTeMaTHKH
1.1 | OcHoBHBIE 3Talbl PA3BUTHUS 2 |2
MaTeMaTUKU
Paznen 2. Teoperuxo- 6 |4 8

MHOKEeCTBEeHHAs 1
Jornyeckasi 0asa
MaTeMaTHKH.




2.1

AKcuoMaTu4yeckuil MeToj B
MOCTPOEHHH MaTeMaTHYECKUX
CTPYKTYP, UX MOJICITUPOBAHHE.
OCHOBHBIE MATEMATHUECKHE
CTPYKTYPBI, BO3HHKAIOIINE B
IIKOJBHOM Kypce
(3KBUBaJICHTHOCTB, TOPSIOK,
anredpamyeckKue,
TEOMETPHYECKHE,
TOTOJIOTHYECKUE).
AxcroMaTrKa abCTPaKTHOTO
MHOXecTBa. TeopeTnuko-
MHOYXCCTBEHHBIH SI3BIK U
OCHOBHBIE (DAKThI U3 TEOPUU
MHOYKECTB.

22

OCHOBHbBIC MHOYECTBA,
BO3HHUKAIOIINE B HIKOJIHHOU
MaTeMaTHKe (YUCIIOBBIE,
TOYEYHBIE, ()YHKINOHAJBHBIE),
YPOBEHb UX U3yUCHHS U
poOIeMBbl POPMUPOBAHHS.
buekuys mHOXkecTB. MoIHOCT
MHOecTBa. Oneparuu ¢
KapAMHATGHBIMH YUCIIAMH.
dopManbHasl, MaTeEMaTHYECKast
W TAAIEKTUIECKas JIOTUKH, UX
dhopmupoBaHUE U
HCIIOJIb30BAHKE B IIKOJBHOM
MaTEeMaTHKe.

Pasgea 3. Jlormueckast
CTPYKTYpa apu(pMeTHKH H
ee NMpenoaaBaHusl.

10

3.1

Jlornueckas ctpykrypa
apu(METHKH U €€ MPEoJaBaHus.
Harypansnsiii pan. Llensle yucina.
Omnpenenenne paunoHaIbHBIX
grcen. OnpenencHue
BEIIECTBEHHBIX urcell. [Ipobiemsr
pacUIMpeHus] YHCIOBBIX
MHOecCTB. Teopust unces.

32

Teopm{ JACITIMMOCTU B U TCOPU
yucel. JlecATHYHOE MpeCTaBIeHUe
grcna. HempepsiBabIE npo0u.
JnoaHTOBEI ypaBHEHHUSL.
[TpoGnema depma.

Pa3nen 4. Anredpanyeckue
YPaBHEHHSI H HEPABEHCTBA.

16

4.1

Knaccuuaeckne reomeTpuieckue
3a7a4M, IPUBOJISIINE K
anreOpandeckuM ypaBHEHUSIM:
yZIBOGHHE Ky0a, TPHCEKIIHS
yIIa, eJIeHUue OKPYKHOCTH Ha
paBHBIE JaCTH, TIOCTPOCHHUE
LIUPKYJIEM U JINHEHKOH, TONBKO
UpKyJieM. AireOpandeckue 1
TPaHCIEHICHTHOE YHCIIa.
TpaHCIIEHNEHTHOCTh YUCEN H T.




42

O6mas GpopMyIHpoBKa O
Pa3pemMOCTH aNreOpandecKoro
ypaBHEHHA B pajuKajax.
Pazpemmele rpynmsl. 'pynmna
T'anya. Teopema ['anya.
HepaspemmumocTs B pagukamax
YpaBHEHHUH BbILIE YETBEPTOU
creneHu. [Ipumepsl Takux
ypaBHeHMH. Pemenue
anrebpandeckux ypaBHeHHH 2, 3, 4
CTETICHEH B paJMKaJIaxX Mo CXeMe
lanya.

[TpubnkeHHOE pelnieHe

anreOpamdecKix ypaBHCHHUH.
MeTton oTaeNeHUsT KOPHEH.

Pa3nen 5. OcHoBHBIE
3J1eMeHTApHbIe (PYHKLUH.

12

20

5.1

5.2

53

54

Jluneiinast GpyHKIHSL.
I'paduaeckoe, apupmeTHaecKoe,
AKCHOMATHYECKOE ONPEICIICHUSL.
Omnpenenenne ¢ hepeHIaATbHBIM
ypaBHEHHUEM.

Ioka3zaTenbHast HyHKIHS.
Apudmernueckoe u
aKCHOMAaTHYECKOe ONPEACIICHUSL.
OmnpezeneHue ¢ MOMOIIBIO
JrdepeHINaIbHOTO YpaBHEHS,
MHTEerpaja u psja.
[NokazaTtenbHast GpyHKIUSA Ha C.

Jlorapudmraeckas GpyHKIHS.
Omnpenenenne Kak 00paTHOM K
TIOKa3aTeNIbHOM, aKCHOMaTHYECKOE,
U C TOMOIIIBIO
mudhepeHIaTLHOTO YPaBHEHHSI,
MHTErpaia u psja.
Jlorapudmuueckas pyHKIHS Ha C.

CreneHHas QyHKIUS.
Apugmerndgeckoe,
AKCHOMATHUYECKOE OTPE/IeTICHHS 1
C IIOMONIBIO TU(PPEePEHIINATEHOTO
YPaBHEHHUs, UHTETpaJla U psaa.
CreneHHas QyHKIUS HA .
OKCIOHEHIaNbHA QYHKIHS .
Tpuronomerprueckue QyHKINH.
AKCHOMAaTHUYECKOE OTpe/ieTICHUE
TPUrOHOMETPUYECKUX PYHKIUI
)

. MopenbHOE KOHCTPYKTHBHOE
orpejeneHue , (depes yrisl 1
npoekuun). Onpesenenue
TPUTOHOMETPUUECKUX (YHKIIMH
yepe3 audhepeHnansHoe
ypaBHEHUE, HHTETPAIIBI, PSIJIBL.
OOparHble TPUrOHOMETPUYECKHE
($YHKIUH.

Heanemenrapusle GyHKINM B
LIKOJILHOM KypCe MaTeMaTHKH.
Pemenue ypaBHeHuit u
HEpaBEHCTB C MCIOJIb30BaHUEM




CBOMCTB
(YHKIHH, UX OIpeeTIONINX.




OO0mas TpyI0eMKOCTh, B 4acax 5 180 | 36 (32|- |- | 112] - ITpoMerKyTOUHAs aTTeCTaLsL

dopma

3auer

3adeT ¢ OIEHKOH

DK3aMeH

4.2. Conep:xxaHue JMCUMILTUHBI (MOTYJIs1)

Pa3nea 1. OcHOBHBIE 3Tanbl pa3BUTHS MATEMaTHKH
OCHOBHBIE 3TaIbI Pa3BUTHA MAaTCMAaTUKU
Pa3nea 2. TeopeTHKO-MHOKeCTBEHHAsI M JIOTHYeCKas 0a3a MaTeMaTHKH.

AKCHOMAaTHYECKUH METOJl B MOCTPOEHUH MaTeMaTHYECKUX CTPYKTYp, UX MOJEIMPOBAHUE.
OCHOBHBIE MAaTEMAaTUYECKUE CTPYKTYpPhI, BOSHUKAIOIIUE B IIKOJIBHOM Kypce (3KBUBAJIEHTHOCTD,
HOPS/I0K, anredpandeckue, reoMeTpuIecKre, TOMOJIOTHYECKHE).

AKcroMaTHKa aOCTPaKTHOTO MHOKECTBA. TE€OpEeTHUKO-MHOKECTBEHHBIN S3bIK U OCHOBHBIE
¢akThl U3 Teopur MHOXKeCTB. OCHOBHBIE MHOXECTBA, BO3HHMKAIOIME B MIKOJIHHON MaTeMaTHKe
(4ucioBble, TOUCUHbIE, PYHKIIMOHAIbHBIE), YPOBEHb UX M3YUEHUS U IPOOIeMbl (POpMHUPOBAHUS.

buexnys MHOkecTB. MOIHOCTh MHOXKECTBA. Oniepaliuy ¢ KapIMHAJIbHBIMHU YHCIIAMHU.

dopmasibHas, MaTeMaThyeckas M JUaJeKTHYecKas JIOTUKH, HuX (OpMUpPOBaHHE U
HCIIOJIb30BAaHUE B IIKOJIBbHOW MaTEMATHKE.

Paznen 3. Jloruveckasi CTpyKTypa apu(pMeTHKHU U ee NMpenoaaBaHusl.

Jlornueckast CTpykTypa apudmeTuku MU ee mnpenogaBaHus. Harypanbuelii psg. Llensie
yucna. OnpezeneHue paluoHaIbHBIX uncen. OmnpeneneHne BelecTBeHHbIX uuncen. [Ipobnembl
pacIIMpeHys] YUCIIOBBIX MHOXKeCTB. Teopus uuncen. Teopus AenuMocTd B Z U TEOPHUS UYUCEIN.
HecstuuHoe npejcrasienue yncia. HempepeiBable 1podu. J(nodantossl ypaBHenus. [Ipodiema
®epma.

Paznen 4. AnreOpanyeckne ypaBHeHUs1 1 HEPABEHCTBA.

Knaccnyeckne reomerpuyeckue 3afadd, MPUBOAALINE K alreOpanvdeckuM YpaBHEHUSIM:
yABOEHHE KyOa, TPHUCEKLMs YyIJa, JEJIeHHE OKPY>KHOCTH Ha paBHbIE YacTH, IOCTPOEHUE
HUPKYJIEM M JIMHEWKOH, TOJIBKO IMpKyJeM. AnreOpandeckue W TPAHCUEHACHTHOE YHCIa.
TpaHCLIEHAEHTHOCTD YUCEN € U T.

Oo6mast opMyJIUPOBKA O PA3PEIIUMOCTH ANTeOPAnIECKOr0 YPAaBHEHHUS B PaIUKaiax.

Pazpemmumele rpynmel. I'pynna I'anya. Teopema [amya. HepaspemmmocTs B pagukaiax
ypaBHEHMH Bblle yeTBepToi creneHu. [Ipumepsl Takux ypaBHeHuid. Pemenue anreOpanyeckux
ypaBHEeHUH 2, 3, 4 cTeneHel B pagukanax mno cxeme [amya.

[TpubnmxeHHoe penieHne aredOpandeckux ypaBHeHuil. MeTo oTesieHus! KOpHEH.

Paspnen 5. OcHOBHBIE 3J1eMeHTapHble (PYHKIMH.

Jluneiinas ¢ynkuus. ['papudeckoe, apudmerndyeckoe, aKkCHOMAaTHUYECKOE OIpEeNICHHUS.
Onpenenenue qudepeHaIbHbIM yPaBHEHHEM.

[TokazarenbHas ¢yHKUUsA. ApudMeTHuyeckoe U  aKCHOMAaTHYECKOE  OIpeJesIeHus.
Omnpenenenue ¢ nomolsio nuddepeHanIbHOT0 ypaBHeHus, HHTerpaia u psaaa. [lokasatenpHas
¢yukuus Ha C .

Jlorapudmuueckas pyHkmus. OmnpeneneHne Kak 0OpaTHOM K  TIOKa3aTENbHOM,
aKCMOMaTHYEeCKoe, U C MOMOIIbI0 AuddepeHInanbHOro ypaBHEHUs, MHTErpana M psfa.
Jlorapudpmuueckas pynkuus Ha C .

Crenennas QyHkuus. ApupMeTHueckoe, aKCHOMAaTUYECKOE OMNPEAETICHUs U C MOMOIIBIO
mddepeHnnanbHOro ypaBHeHus, HHTerpana u psaa. Crenennas pynkuus Ha C .

OkcnoHeHIManbHas QyHKIUs € . TpuroHoMmerpudeckue (QyHKIMUA. AKCHOMATHYECKOE

OIpe/IeJICHUe TPUTOHOMETPUYECKUX (QYHKIMHA COS , sin . MojeabHOe KOHCTPYKTHBHOE
ompeziesieHUe oS , sin (depe3 yriibl U nmpoekimn). OnpeneieHne TPUrOHOMETPHUSCKUX (PYHKIUI
yepe3 nudpdepeHanbHOe ypaBHEHHE, WHTErpanbl, paabl. OOpaTHble TPUTOHOMETPHUYECKHE
byHKIUH.

HennemenTtapHbie GyHKIMH B IIKOJIBHOM Kypce MaTeMaTHKH.

Pemenue ypaBHEeHHWH U HEPAaBEHCTB C HCMOJIB30BAHHMEM CBOWCTB (QYHKIMHA, HX




OTIPEACIISIOIINX.



Tembl J1a0opaTopHbIX padoT (JIabopaTopHbIi MPAKTUKYM)

He npenycmotpens! yueOubiM manom OOIT

I[IpumepHasi TeMaTHKA KypPCOBBIX padoT

He npenycmotpens! yueOHbIM 1u1aHoM OOIT



5.  Oo0pa3oBaTeJbHBIC TEXHOJTOTHH

AKTHBHBIC U HHTCPAKTUBHBIC (I)OpMBIZ JICKOWH, ITPAKTHUYCCKUC 3aHATUA, KOHTPOJIbHBIC pa6OTH,
KOJUIOKBUYMBEI, 3a4€Thl U OK3aMCHBI. B TteueHue CEMECTPOB CTYACHTHI PCIIAIOT 3aJa4u, YKa3aHHBIC
MMpErnoaaBaTciIcM.

6. YueOHO-MeTOAMYecKOe o0ecreyeHHe CaMOCTOSITeIbHOI padoThl cTyaeHTOB. OneHOYHbIe
CpeacTBa A/l TeKyllero KOHTPOJs YCNeBaeMOCTH, NMPOMEKYTOYHOH aTTecTalMH MO HMTOram
OCBOEHMS THCHMIJIHHBI.

6.1. [L1an camocTosITEILHON PadOTHI CTY/IEHTOB

Ne i/l HaumenoBanue pasnena (tembl) | Bua camocrositeibHOM Tpynoemkocts (B
padoTbI aKaJeMHYeCcKHuX
gacax)

Pazgen 1 | OcHOBHBIE 3TaNbl PA3BUTUS
MaTeMAaTHKH

1.1 OcHOBHBIE 3TaIlbl pa3BUTH AyaurtopHas padora 2
MaTEeMaTUKH

Paznen 2 | TeopeTuko-MHOKeCTBEHHAas] U
Jorndeckasi 0a3a MaTeMaTHKH.

2.1 AKcHOMaTHYECKUI METOJT B AynuTopHas padora 4
IIOCTPOCHUH MAaTEMaTHYECKHUX
CTPYKTYDp, UX
MojenupoBanrue. OCHOBHBIE
MaTeMaTHUYECKUE CTPYKTYPHI,
BO3HHUKAIOIIKE B IIKOJBHOM
Kypce (?KBUBAJIEHTHOCTD,
MOPSIIOK, anredpanyeckue,
reOMETPUUECKHUE,
TOTIOJIOTUIECKUE).
AkcromaTrka abCTpaKTHOTO
MHO€eCTBa. TeopeTuko-
MHO>KE€CTBEHHBIH S3BIK U
OCHOBHBIE (DaKTHI U3 TEOPUH
MHOKECTB.

2.2 OCHOBHBIE MHO>KECTBA, Teoperuyeckuii Tect 4
BO3HUKAIOIIKE B NIKOJIbHOU
MaTeMaTHhKe (YUCIIOBBIE,
TOYEUHbIE, (YHKITHOHAIILHEIC),
YPOBEHb MX U3YUYEHUS U
npo6aemMbl GOPMHUPOBAHUSI.
buekunst MHOKECTB.

MOIHOCTE MHOKECTBA.
Onepanuu ¢ KapIuHaIbHBIMU
YUCJIAMH.

dopmarnpHas, MaTeMaThHieckas u




UAJIEKTHUEeCKas JIOTHKH, ux
(hopMHUpOBaHKE U UCTIOTH30BAHNE
B IIKOJILHOW MaTEMATHKE.

Pa3zgen 3

Jlornyeckasi CTpyKTypa
apugMeTuKu u ee
npenogaBaHusl.

3.1

Jlorudeckast CTpyKTypa apu(pMETHKH U
ee mpemnojasanus. HatypanbsHslit psaa.
Ilensie uncna.

Omnpenenenue paroHaIbHBIX YHCE.
OnpeneneHre BEIECTBEHHBIX YUCET.
[Ipob6neMbl pacIupeHus YUCIOBBIX
MHOeECTB. Teopus yucen.

AynuTopHas padora

3.2

Teopust 1eAMMOCTH B U TEOpUS
yucen. JlecaTuunoe
NpeCTaBICHNUE YNCIIa.
HenpepsiBHbIE 1podu.
JnoaHTOBBI ypaBHEHHUSI.
[Tpobrema depma.

KonTtposbHnas paGora

Pa3znen 4

Auredpanyeckue ypaBHeHUst
1 HepaBeHCTBA.

4.1

Kitaccnueckue reomerpuueckue
3aJ1a4u, NPUBOIALINE K
anreOpandeckuM ypaBHEHHSIM:
yABOEHHE Ky0Oa, TPUCEKIUS YT,
JIeJIEHNE OKPY>KHOCTH Ha paBHbIE
4acTH, TOCTPOEHUE LUPKYJIEM U
JINHEMKOM, TOJIBKO LIUPKYJIEM.
Anrebpanueckue u
TPaHCLIEHJEHTHOE YHCIIa.
TpaHCLEHAEHTHOCTD YUCEN U T.

AynuTopHas padora

4.2

O6m1ast popMynrpoBKa O
Pa3peIuMOCTH AJIre0panyeckoro
YPaBHEHHMSI B paJMKaIax.
Pa3pemmmele rpymniel.

I'pynna I'anya. Teopema

lanya.

HepaspewmumocTts B paaukaiax
YPaBHEHUH BbILIE YETBEPTOU
creneHu. [Ipumepsl Takux
ypaBHeHuUH. Penienue
anredpanyeckux ypaBHeHuH 2, 3,
4 creneHel B paguKanax 1o
cxeme ['amya.

[TpubnmxeHHoe peleHne
anredpanyeckux ypaBHEHUH.
Meton oTAeNeHUs: KOPHE.

KonTtpouabnas padora

10

Pa3zpen 5

OcHOBHBIE JTEMCHTAPHLIC




(pynkumu.

5.1

Jluneiinas QyHKUUS.
I'paduueckoe, apudmerndeckoe,
aKCHOMATUYECKOE OIPE/EIICHUSL.
Onpenenenue

b depeHITaTbHBIM
YPaBHEHUEM.

IToka3zarenbHas QyHKIMA.
Apudmernueckoe u
aKCMOMAaTHUYECKOE OTIpEIeICHuUsI.
Omnpenenenue ¢ MOMOIIBIO
mddepeHanbHOro ypaBHEeH!s,
UHTErpajia u psja.
[loka3zarenbHas QyHKIMS Ha C.

AynutopHasi padora

5.2

Jlorapudmuyeckas GyHKIUS.
Omnpenenenre Kak 0OpaTHOM K
MOKa3aTeIbHOM,
aKCMOMAaTHYECKOE, M C TIOMOIIBIO
middepeHanbHOro ypaBHEeH!s,
UHTETpajia u psjia.
Jlorapudmuyeckast pyHKIHS HA
C.

AynuTopHas padora

5.3

Crenennas pyHKUUS.
Apudmernueckoe,
aKCHOMAaTUYECKOE OIPEACICHUS U
¢ momoieio auddepeHInanbHOTo
ypaBHEHHMs, HHTErpaia 1 psja.
Crenennas pyHKUIuS HA .
DKcroHeHambHast PyHKIHS .
Tpuronomerpudeckre GyHKINH.
AKCHOMAaTHYECKOE ONPEACIICHUE
TPUTO "HOMETPHUYECKUX (YHKIHH.
MoaenpHO€ KOHCTPYKTUBHOE
orpezeneHue , (4epes yribl 1
npoekiun). OnpenenexHue
TPUTOHOMETPHUYECKUX (YHKIIUN
yepe3 auddepeHnaiLHoe
ypaBHEHHE, UHTETPAJIbI, PSIbI.
OO6parHbIe TPUTOHOMETPHUECKUE

GbyHKIUH.

AynuTopHasi padora

5.4

Hesnemenrtapubie GyHKINH B
LIKOJILHOM Kypce

MareMaTHKu. Penienue
YpPaBHEHUU U

HEPABEHCTB C MCMOJIb30BAHUEM

KonTpoabnas padora

CBOWCTB (PYHKLIUH, UX




OTIPECIIIONINX.

OneHo4HbIe cpeacTBa VIS TeKyLIero KOHTPOJS YCHeBAeMOCTH M NPOMEKYTOYHOM

arrecTauuu
Kpurepun onieHKH NpoMe;KyTOYHOH aTTecTanuy B oopmMe 3a4uera
Onenka | XapakTepucTuKa TpeOOBaHHM K pe3yibTaTaM aTTecTaluu B (hopMme 3auera
«3adTeHo» Teopernueckoe copep:kaHue Kypca OCBOEHO IOJIHOCTBIO 0€3 po0OeIoB UiK B

IIEJIOM, WJT OOJIbINEH YacThi0, HEOOXOUMbIC TPAKTHUECKUE HABBIKU PaOOThHI
C OCBOCHHBIM MaTepuaioM C(HOPMHUPOBAHBI I B OCHOBHOM C(hOPMHUPOBAHBI,
BCE WJIM OOJBIIMHCTBO MPEyCMOTPEHHBIX paboueii mporpaMmMoii yaeOHBIX
3aJlaHU# BBIITOJIHCHBI, OT/ICIBHBIC U3 BEITIOJTHCHHBIX 3a/IaHUN COJIEPIKAT
OILNOKH.

«He 3auteno»

TeopeTrueckoe cojiepkaHue Kypca OCBOSHO YaCTUYHO, HEOOXOJUMbIC
HaBBIKU pa0OTHI He C(HOPMUPOBAHBI HIIK CHOPMUPOBAHEI OTACIBHBIC U3 HUX,
OOJIBIITMHCTBO MPEYCMOTPEHHBIX paboueil yueOHOM porpamMmoit 3aaHuil He
BBITIOJTHEHO JIMOO BBITIOJIHEHO € TPYOBIMH OIMMOKaMH, Ka4eCTBO UX
BBITIOJTHCHHSI OIIEHEHO YHCIIOM OaJTOB, OJTM3KUM K MUHUMYMY.

Kpurepuu ouneHkn mpoMeKyTO4HOM aTTecTalMi B (pOpMe IK3aMeHa

Oruenka

XapakreprcTuka TpeOOBaHUil K pe3ysibTaTaM aTTecTaluu B hopme
9K3aMeHa

«OTIN4HOY

Teopernueckoe coaepkaHue Kypca OCBOCHO TIOJHOCTHIO  0e3
mpoOesIoB, CUCTEMHO U TIJIyOOKO, HEOOXOIMMBIE TPAKTUYECKUE HABBIKU
paboThI C OCBOCHHBIM MaTepHAIOM C(HOPMHPOBAHBI, BCE MPEITyCMOTPCHHBIE
paboueil yueOHOM TporpaMMoi ydeOHbIE 3a/1aHHsI BBITTOJIHEHBI 0€3yNpeyHo,
KaueCTBO WX BBIMOJHEHUS OIICHEHO YHCIOM 0auioB, OJU3KUM K
MaKCHMYyMY.

«Xopomo»

Teopetnueckoe conep)kaHue Kypca OCBOCHO B IeJIOM 0e3 MpoOesos,
HeoOXOUMbIEe MTPAKTHUYECKHE HABBIKU PabOThl ¢ OCBOCHHBIM MaTEpHAOM B
OCHOBHOM  C(OpPMHUPOBAHBI, MPEIyCMOTPEHHbIE  paboueld  y4eOHOI
MporpaMMoil yueOHbIe 3a/IaHuUs BBIMIOJTHEHBI C OTIEIbHBIMU HETOYHOCTSIMH,
KauecTBO BBIMIOJHEHUS OOJNBIIMHCTBA 3aJaHUI OIEHEHO YHCIOM Oalos,
OJIM3KUM K MAaKCUMYyMY.

«YI[OBJ'ICTBOpI/IT TCOPCTI/ILICCKOG COACPKaHUC KypCa OCBOCHO OoJIbIIICH 4aCTbIO, HO

CIIBHO»

npobensl  HE  HOCAT — CYIIECTBEHHOIO — XapakTepa, HeoOXoJIuMble
MPAaKTUYECKHE HABBIKU PAaOOTBI C OCBOCHHBIM MAaTEpHaIOM B OCHOBHOM
c(opMHPOBaHBI, OOJIBUIMHCTBO MPEIYCMOTPEHHBIX paboueil yueOHOMH

mnpor paMMOI>'I y‘-Ie6HLIX SaHaHI/Iﬁ BBIINMOJIHEHBI, OTACIIbHBIC U3 BBIITOJIHCHHBIX




3aJIaHAK COJIEPIKAT OIIUOKH.

«HeynosnerBop Teopernueckoe conepkaHre Kypca OCBOEHO YaCTUYHO, HEOOXOAUMBIE
UTETIHHOY HaBBIKH pabOThI He C(HOPMHUPOBAHBI HIIU CPOPMUPOBAHBI OT/ICIBHBIEC U3 HUX,
OOJIBLIIMHCTBO IMPEyCMOTPEHHBIX paboyeil yueOHo#l nmporpaMmMon yueOHBIX
3aJJaHU{ HE BBITMIOJIHEHO JTMOO BBIMOJIHEHO ¢ TPpyObIMH OMIMOKAaMH, KaueCTBO
UX BBITIOJIHEHHSI OIICHEHO YHCIIOM 0aJioB, OJIM3KUM K MUHUMYMY.

6.2. MeToanueckue yKa3zaHusl 10 OPraHU3ALNH CAMOCTOATEJIbHOU PadoThl CTYICHTOB

CamocrosiTenbHass paboTa SBJISETCS OJHUM M3 BUJOB y4eOHOW NEATEIbHOCTH 00ydaroIuxcs,
CIIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH, TBOPYECKOTO
M0JIX0/1a K PELICHUI0 pobieM Yyu4eOHOro U MpOoPecCHOHANBHOIO YPOBHS.

AynuTOpHAas caMOCTOsATeNIbHAs paboTa Mo yueOHOM TUCIUIUIMHE OCYIIECTBISETCA Ha Y4eOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOACTBOM IIPENIOAABATENS U 10 €0 3aJaHMIO.

BaeaynutopHas caMocTosiTeNbHasi paboTa BBITOIHSAETCS 110 3a/IaHHIO MPETIoAaBaTes 0e3 ero
HENOCPEACTBEHHOTO YYaCTHsI.

Bunapl 3aganuii 11 BHEAyIUTOPHOM CaMOCTOSITEIbHON pabOThI, MX XapaKTep, YUYUTHIBATh
celupuKy u3yyaeMon yueOHON AUCIUITINHBI, HHAWBUYaJbHbIE OCOOEHHOCTH 00YyYaroIerocs.

KonTponb camocTosTenbHON pabOThI U OLIEHKA €€ pe3yJIbTaTOB OPTaHU3yeTCsl KaK €JUHCTBO
IBYX (GopM:

1. CAaMOKOHTPOJIb U CAaMOOLIEHKa 00yYaroIIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IPENOoJaBaTeIsl.

Opranuszanus ¥ pyKoBOJACTBO ayAUTOPHON CAMOCTOSITeJIbHON PadoThl

AynuTopHas caMmocTosTeNbHas padoTa Mo JUCLMILIMHE BBIIOIHAETCS Ha YYEOHBIX 3aHATHUAX
101 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIaBaTENsl U MO €ro 3a/IaHUIO.

OCHOBHBIMHU BHJIaMU ayAUTOPHON pabOThl CAMOCTOSTENILHON paOOThI SBJISIOTCSL:

- BBINIOJIHEHUE J1a0OpAaTOPHBIX U MPAKTUUYECKUX pPabOT OCYIIECTBISETCS Ha JIaDOpaTOPHBIX M
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBMM C TpadukoM ydeOHOro mpormecca. s oOecneueHus
CaMOCTOSITENIbHOM paboThl NpernoAaBaTeNsiMu  pa3padaThIBalOTCS METOJUYECKHE YKa3aHUs II0
BBINOJIHEHUIO JTAOOPaTOPHOH /MPaKTUUECKOM padoThI.

PaGora ¢ nuTeparypoil, ApyruMu MCTOYHUKAMU MH(OpPMALMH, B T.Y. HJIEKTPOHHBIMHU, MOKET
peann30BbIBATHCS HA CEMHHAPCKUX M NPAKTUYECKUX 3aHATHAX. [laHHbIE MCTOYHUKH HH(OpMaIUH
MOTYT OBITh INpEACTaBIEHbl Ha OYMa)KHOM W/WJIM DJIEKTPOHHOM HOCHUTENSX, B TOM 4YHCIIE, B CETH
WNHurepHer.

[IpenogaBatens GopMyaupyeT 1iesib pabOThl C JAHHBIM U HCTOYHUKOM HMH(pOpMaLUH, ONpeeiseT
BpeMs Ha MpopaboTKy JOKyMEHTa U (hOpMy OTUETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMOJIHEHHBIX 33JJaHUI Yallle BCEro UCIOJIb3YyETCs] Ha CEMHUHAPCKOM,
NPaKTUYECKOM U APYruX BUAax 3aHaTuil. [IpobiiemHas /cuTyannoHHas 3agada JOKHA UMETh YETKYIO
(GbOopMyIIHPOBKY, K HEW JOJKHBI OBITH MOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPhIE HEOOXOAUMO HAWTU
u oOocHoBaThb. KpuTepuu oOLIEHKHM NPaBUIBLHOCTH PELICHUS MPOOJIEMHON/CUTYallMOHHON 3ajjauu
JIOJI’KHBI OBITh U3BECTHBI BCEM 00YYarOIIUMCHL.

Opranusanus 1 pyKoOBOACTBO BHEAYIMTOPHOI padoThI

Bueayauropnas camocTosTenbHasi paboTa BBINOJIHIETCS 10 3aJaHUI0 IpernojaaBaress, Ho 0e3
€r0 HEMOCPEICTBEHHOTO y4acTusl.

[Ipu mnpenpsiBIEHUW BHUAOB 3aJaHW HA BHEAYJUTOPHYIO CaMOCTOATEIBHYIO PpaloTy
pPEKOMEHyeTCs HCIOoJIb30BaTh AU(PPEepeHIUPOBAHHBIA IMOAXO0J K YPOBHIO MOJTOTOBICHHOCTH
obOyuaromerocs. I[lepea BBITIOJIHEHHEM BHEAYJIUTOPHOW CaMOCTOATEIBLHON pabOTHl MpernojaBaTeib
IIPOBOAMT KOHCYJIBTALMIO C OIPENEICHUEM LIEJIU 3aJaHus, €r0 COJEp)KaHUs, CPOKOB BBIIIOJIHEHUS,
OpUEHTUPOBOYHOTO 00OBEMa PAabOTHI, OCHOBHBIX TpeOOBaHUN K pe3yibTaraMm pabOThl, KPUTEPHEB



OLICHKH, (OpM KOHTpOJII M NEepeyHs JUTepaTypbl. B mpolecce KOHCyNbTalMU IPEnoJiaBaTelb
MpeIynpexaaeT O BOSMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUYAIOIIUXCS MPU BHIMIOTHEHUN 33JaHUSI.

Hns  merogudeckoro oOecredeHuss W PYKOBOJACTBA CaMOCTOSITEBHOM paboToil B
00pa30BaTeNbHOM YUPEKICHUH pa3padaThIBAIOTCs ydeOHbIe MOCOOUS, METOIMYECKHE PEKOMEHAANN
[0 CaMOCTOSITEJIbBHOW TMOJTOTOBKE K PA3JIMYHBIM BHJAM 3aHATHI C YYETOM CHEIUATBHOCTH y4eOHOM
JTUCIUIIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, 00bEMa W COJCpPKAHUS CaMOCTOATEIHHOU
paboThl, GOpM KOHTPOJIS U T.II.

CamocTtosTenbHass paboTa MOXKET OCYIIECTBIATHCS MHIWBUIYATbHO WU TPYIIAMU CTYJEHTOB
B 3aBHCHMOCTH OT IIeJId, 00BbEMa, KOHKPETHOM TEMATHKH CaMOCTOSITEIHHOM pPAaOOThI, YPOBHS
CII0)KHOCTH, YPOBHS TIOJITOTOBJICHHOCTH 00YYarOIIUXCSI.

Bunamu 3aganuii 1y1st BHEayAUTOPHOM CaMOCTOSITENIbHOU pabOThl MOTYT OBITh:

- JUId OBJIAJCHUS 3HAHUSMHU: YTCHUS TEKCTa; COCTaBICHHUS IUIaHA TEKCTa, rpaduueckoe
H300paKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHME TEKCTAa; BBINMCKU U3 TEKCTa; pabora co
CIIOBapsIMH H CIPAaBOYHUKAM; Y4YeOHO-HCCIeoBaTeNbCckas paldoTa; MHCIONb30BaHUE ayauo |
BH/JIC03AIINCEN, KOMIIBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u Jap.;

- JUTSI 3aKPETUICHUS U CUCTEMAaTU3alliy 3HaHUN: paboTa ¢ KOHCTIEKTOM JIEKIIMHU; MTOBTOpHAs paboTa
HaJ| y4eOHBIM MaTepHajoM; COCTaBJIEHHWE ITUTaHA, TE€3WCOB OTBETA; COCTAaBJICHHE TaOuIl, pedycos,
KpOCCBOP/IOB, T[Jjoccapusi JUisl CUCTEMaTH3alMM ydeOHOro MaTepuana; W3ydeHHe CJoBapew,
CIPAaBOYHHMKOB; OTBEThl HAa KOHTPOJBHBIE BOMPOCHI; aHANIUTHYECKas 00paboTKa TEKCTa; MOATOTOBKA
COOOIIEHUH K BBICTYIUICHUIO HA CEMUHApE, KOH(PEPEHITNH; MTOATOTOBKA

pedeparos, T0KIaI0B; cOCTaBleHUe Ouorpaduii, 3a1aHnii B TECTOBOM Gopme u p.

- nans  GOpMUPOBAaHUS YMEHUW: pelIeHHe 3aJad W YIpaKHEHUH Mo o0pasily; peuieHue
BAapUATHBHBIX 33J1a4 U YIPAXKHEHU; COCTABJIEHUE CXEM; PEIICHUE CUTYAIIMOHHBIX TTPOU3BOICTBEHHBIX
3aJ1a; OJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; MPOESKTUPOBAHKUE U MOAEIUPOBAHNE PA3HBIX BUAOB U
KOMITOHEHTOB NMPO(ECCHOHAIBHON JIEATEIBHOCTH, TIOJITOTOBKA MPE3CHTAIUH, TBOPUYECKUX MPOSKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX PaOOT; OMBITHO-3KCIIEpUMEHTAIbHAsA paboTa; MPOEKTUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BUJIOB M KOMIIOHECHTOB MTPO(HECCHOHATLHOU IS TSIILHOCTH U JIP.

Jns  obecrnieueHuss BHEAyJAUTOPHOM  CaMOCTOSITENBHOM  pabOThl MO  JUCIMILIAHE
npenojaBaTesieM pa3palaThiBaeTcs MEpeUYeHb 3aJaHUi IS CaMOCTOSITENIbHOM paloThl, KOTOPBIN
HeoOxoauM 115t 3¢ (PEKTUBHOTO YIIPABICHUS JAHHBIM BHIOM Y4€OHOM JESITEIIBHOCTH 00yJaronuXxcsl.

[IpenogaBaTenb OCYIIECTBIISIET YIIPABIEHUE CAMOCTOSTENIbHOM pabOTOM, peryaupyeT ee 00bemM
Ha OJTHO y4eOHOE 3aHSATHE M OCYIIECTBIISECT KOHTPOJIb BHITIOTHEHHS] BCEMH CTyJEHTaMH Tpymnmbl. Jlis
yao0CTBa TMpernojaBaTelb MOXET BECTH BEIOMOCTh YyuyeTa BBHITIOJIHCHHWS MHHUMyMa 3aJaHuM,
HEOOXOUMBI [T IOMYCKa K UTOTOBOW aTTeCTAllUU IO JUCITUILTHHE.

B mpormecce camocTosiTeIbHOM pabOTHl CTYJIEHT MNPUOOPETAeT HABBIKM CaMOOPTaHW3AIWH,
CaMOKOHTPOJIS, CAMOYTPABICHHUSI M CTAHOBUTCS AKTUBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Y4eOHOM
JeSITETbHOCTH.

CTyIeHT caMOCTOSITENILHO OMPEENIeT PEKUM CBOCH BHEAYAHTOPHON pabOTHI U Mepy Tpyaa,
3aTpayMBaeMOro Ha OBJAJCHUE 3HAHUSIMH M YMCHHSIMH TIO0 KaXJAOW JTUCIUIIINHE, BBITIOIHSCT
BHEAyJIUTOPHYIO padOTy MO MHAWBUIYaTLHOMY IUIaHY, B 3aBUCHMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Or0/pKETa BPEMEHH | JIPYTUX YCIOBUH.

ExXenHeBHO CTyIEHT J[OJDKEH YIENSATh BBINOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CPETHEM HE MEHEE 3 4acoB.

[Ipy BBIMONTHEHWH BHEAYAUTOPHON CaMOCTOSTENBHON pabOThl CTYJEHT HMEET MPaBo
oOpalarbcsi K MPerojaBaTesio 3a KOHCYIbTAallUel C LEIbl0 YTOUHEHUS 3aAaHus, (OpMbI KOHTPOJISL
BBITIOJIHEHHOTO 3a/I1aHMSI.



6.3. MarepuaJbl 1Jisl NPOBeJeHHs TeKyllero U MPoOMeKYTOYHOr0 KOHTPOJIA 3HAHUH
CTyAECHTOB
1. 3ameuaTe/ibHbIE YHCIA

HazoBem HarypasibHOE 4YHCIIO «3aMedaTelbHBIM», €CJIM OHO CaMO€ MAaJICHBKOE Cpeau BCeX
HaTypaJIbHBIX YHCEJI ¢ TaKOM ke cymmoit mudp. Hampumep, uncio 1 3ameuarenbHOe, TOTOMY YTO OHO
camoe Masienbkoe u3 umcen 1, 10, 100, 1000 u tak manee. 1 — 3TO mepBoe 3aMeyaTeIbHOE YUCIIO.
Haiinure BTOpOe 3aMeuarenbHoe ynciao. OMUIIMTe BCe YMCia, Y KOTOPhIX cymMa Iudp Takas xe. To
Ke JUIsl TpEThero, aecsatoro, 2010-ro 3aMeyaTenbHOro 4ucia.

HaiinuTe camoe 6osbloe ABy3HaYHOE 3aMedarenbHoe yncio. Kakoil y Hero Homep?
Knacc: >=1, <=6
Pa3nen: apudpmernka

2. IIpAMOYTroJIbHUKH € 32IaHHOM IIOIIAIBIO

Ha kneruaroil 6ymare HapucyiiTe Bce NPSIMOYTOJIBHUKH, Y KOTOPBIX IUIOIIAJb paBHa 24 KIIETKaM.
(CTOpOHBI 10JIKHBI UATH 110 TPpaHULIaM KJIETOK.) CKOJIBKO MOIYYUTCS TAKUX IPSIMOYTOJIBHUKOB?

Jnsg kakux 1oromiazeit ObIBaeT TOJIBKO OJMH NpAMOYTOJIbHUK? J[J11 Kakux — JBa pa3HbIX
npsiMmoyrosibHuKa? Tpu pa3Hbix npsiMoyrojibHUKa? Kak 3aBUCUT KOJIMYECTBO BAPUAHTOB OT
mIomaan?

Haitaute u3 Bcex MNpsIMOYTOJBHUKOB C OJMHAKOBOW IUIOMIA/IBIO TOT, Y KOTOPOIO MEPUMETP
HauMEHBIITHUH.

Kaacc: >=3 (njomanb, nepumetp), <=5 (IpocTbie U COCTABHbIE YMCJIA)
Paznen: apudmeruka, reomerpusi
3. Pa3jioxkeHnue uyncia

Yucno 15 MOXKHO Tpems criocoOamul MPeACTaBUTh B BUAEC CYMMBI MOCIEAOBATEIBHBIX HATYPaIbHBIX
yucen: 15=7+8=4+5+6=1+2+3+4+ 5. A CKOJIBKO Takux crioco6oB s unciaa 115? Kak
HAUTH KOJUYECTBO CIIOCOOOB ISl IPOU3BOIBHOTO Yrciia?

Kaacc: >=5 (nenuresnn)
Paznen: apudpmernra
4. CynepkomMnbloTep

CynepKoMIIBIOTEP YMEET BBINOJHATH TOJIBKO OJHY OIEpalMIO- ONEPALNI0 CMEIIMBAHUA JBYX UYHUCEIL:
U3 YKCeN M, N KOMIBIOTEp NoiydaeT yucio (m+n) /2. Ecau m+n — He4eTHOE, TO KOMITBIOTED 3aBUCACT.
Bce nomyuyeHHble yncna xpaHarca B naMaTty. [lycTe HaM maHbl TpU 4uciIa, OAHO U3 KOTOPBIX HOJIb, @
JIBa JApyrue HaTypajbHbIE U HE PaBHBI APYr Apyry. [l KakuxX 4ucel m U N Ha CYNEPKOMIIbIOTEpE
MO’KHO MOJIYYUTh €IUHUILY?

Kuaace: >=6 (HO/)

Paspnen: apudmeruka



5. luaroHajm npsiMoyroJibHUKOB

Ha nucre Oymaru B Ki1eTOuKy 0OBeNlM NPSMOYToJIbHUK pazMepoM 199 x 991 knerok. Uepe3 CKOJIBKO
y370B (T.€. BEPIUIUH KJIETOYEK) MPOXOIUT AuaroHaidb? CKOJBKO KJIETOK MEepeceKaeT AMaroHaib 3TOTO
npsmoyrosibauKa? IlompoOyiiTe math OTBET Ml TPOM3BOJBHOTO pa3Mepa MPSMOYTOJIbHUKA —
pasmepoM M x N KIIETOK.

Ilpumeyanue. Jlnaronanb nepecekaer KIETKY, €CIH OHA 3aXOIUT «BHYTpPb)» 3TOM KJIETKH, a HE MPOCTO
MIPOXOJUT Yepe3 BEPLINHY.

Kaacc: >=6 (HO)
Paspnen: apudpmerunxa
6. 3agaua o pazmene

Kakue cyMMBbI MOKHO YIIATUTh MOHETaMH 110 3 U 5 py6seii? O0001IeHne: KaKue YMcia BEIPaKaTCs
KoMOuHanue ax+by, rme a u b — maHHBIe HATypalibHble YHCIA, X U Yy — MPOHU3BOJIbHBIE IIEJIbIe
HEOTpUIIaTEeNbHBIC YHCIIA.

Kaacc: >=6 (HOM)
Paszpen: apudpmernxa
7. CxygaHble KBaApaThl
Ckii@iHbIE UnCa — 3TO YUCIIA, KBapaT KOTOPBIX OKAaHUMBAETCS Ha 3TO ke uynucio. Hanpumep:
5*=25; 6°=36; 257 =625.
«IIaTBI0 MATH — IBAAATH MATHY, «ILIECTHIO IECTh — TPULATH LIECTh.
HaiinuTe kak MO>XHO OOJIbILIE CKJIAJHBIX YMCENT; HAalIUTE CIIOCOO HAX0XKJCHUS BCEX TAKUX YHCEIL.
Kuaacce: >=7
Pa3nen: apudmernka, aaredpa

8.Mowuck uncen c 3agaHHbLIM KONUYECTBOM Aenutenen
EcTh TONMBKO OJHO YHMCIIO, UMEIOIIEe POBHO OJMH CIUTENb, - 3TO eAWHHIA. POBHO 1Ba JMenuTemNs
UMEIOT BCE MPOCThIe uyucia. POBHO TpH JENUTENs MMEIOT, Hampumep, ducia 4 u 9, sBisrommecs
KBaJIpaTaMH MPOCTBIX YWCel. Bce nu 49ucla, WMEIIIHE POBHO TPH JIEIHUTENS, OONAJar0T 3TUM
cBoiictBoM? Kakum MokeT OBITh BHJ YWCIIA, UMEIOMIEr0 pPoBHO 4 nmenutens’? 5 pemuteneit? Jlns
JTAHHOTO HATYpaJBHOTO YKciia N ONMUIIUTE BCe HATypaITbHBIC YMCIIa, UMEIONTUE POBHO N JICITUTENCH.

Kunacc: >=7 (ocHOBHas1 TeopeMa apu(pMeTHKH)
Paznen: apupmernxa

9. Pazno:xxenus apodeii

1 2 3
_ @ 0,(142857),_ @ 0,(285714), _ @ 0,(428571), ...
7 7 7



st yucna 1/7 pa3noxkeHue B IECITHYHYIO APOOb MEPUOJANYHO U COCTOUT M3 miecTd udp, a ais 2/7,
3/7, ..., 6/7T — u3 Tex xe uectu uudp B Apyrom nopsake (mposepbre!). A BoT 1 uncna 1/13 u 2/13
Habops! udp pasHeie. Uccneayiite pa3nokeHus dTHX YUCEN U yucen suaa 1/p, 2/p, ..., (p-1)/p, nusa p
=17,19, 41, 47 u npyruM poOCTHIM YHCIIaM, U Pa30epUTECh, KaKKe ObIBAIOT ITMKIIBI.

Kanace: >=8
Paspnen: apudmeruxa
10. Ilepnoguyeckue Mocjie0BaTEIbHOCTH

Haiiqure nepro/ipl mocine10BaTeIbHOCTE!:

1y a, =n"(mod k),

» b, =@, (mod k), Tne ¢, — yncina GuboHaquw.
Kaacc: >=9 (apudpmernxu ocrarkos, ounom HbroToHa)
Paspnen: apudgmernka

11. Knaccupuranus rpapukoB Ipo0OHO-KBAAPATUYHBIX QyHKIMA

ax?.bx.c

PaCCMOTpI/IM Q)YHKI_[I/IIO ye 1€ B YUCIUTCIC U B 3BHAMCHATCJIC — MHOI'OYJICHBI CTCIICHU

dx?.ex .f’

He BbIle BTOpoil. Kakue Tumbl rpaduKoB MOTYT MOJNYyYUTHCS (MCCIEIyWTE KOJIMYECTBO HYJICH,
BEPTUKAJIbHBIX U HAKJIIOHHBIX ACUMITOT U T.1.)?

Kuace: >=8 (apodHo-KkBagpaTHYHbIC (PYHKIMH)
Pa3nen: anredopa
12. CuMMeTpHUYeCKHE MHOTOYJICHbI

CuMMeTpHuYecKre MHOTOWICHBI — 3TO MHOTOYJICHBI OT JIBYX IMEPEMEHHBIX, KOTOPHIE OT 3aMEHBI OJTHON
IIEpEMEHHON Ha IPYTYIO He u3MensoTcs. Hampumep: x*+y?, x+y-xy. MHOrO4IEHbI U = X +y U V = Xy
HA3bIBAIOTCS AJIEMEHTAPHBIMU CUMMETPUYECKUMU MHOTOUJICHAMH.

BepHo nu, uro m000H CUMMETpUYECKUI MHOTOUYJIEH MOXHO TPEACTaBUTh B BUAE MHOIOWIEHA OT
srieMeHTapHbIX u 1 v? Kak ato caenats Ob1CTpo?

O0o0menne. [ToctaBpTe U pemMTe aHAJIOTMYHYIO 3a4a4y JUIsl CAMMETPUYECKOIO0 MHOTOUYJIEHA OT TPEX
MEPEMEHHBIX (CKOJIBKO €CTh 3JIEMEHTAPHBIX CUMMETPUYECKIX MHOTOUJIEHOB OT X, Y, Z?).

Kuaace: >=8 (maremaTnueckasi uHAyKIusi, 0naHoM HbroToH2)
Pa3pnen: anredopa

13. MHoro4ieH ¢ 3aJaHHBIM HYJEM

[TocTpoiiTe MHOTOWIEH C HETbIMH KOA(DPHUIIMEHTaMU, UMEIOIIHIA HOJIb X .\/5 \/5 Toctpoiirte

MHOT'0YJICH HauMEHbIIICH CTCIICHHU, 06J1a11a101um71 9THUM CBONCTBOM.



O0o0menue. Ta xe 3a1aya A1 CyMMBI k& KBaJApaTHBIX KOPHEH U3 PAa3IMYHBIX MPOCTHIX YHCET.
Kuaacc: >=8 (kBaapaTrHbie ypaBHeHHsI, HPPALMOHAIBLHOCTH)
Paspnen: anredpa

14. UppaunoHajibHble KOPHH

[lpy Kakux wenbIX a,b,c KOPHU ypaBHeHWsI x*.ax’.bx.c ® (0 3amECBIBAIOTCS TOJBKO dYepe3

KBaJIpaTU4HbIC UPPAIIMOHATBHOCTH? (JlomycKaeTcs HECKOJIBKO 3HAKOB KBAaJPAaTHOTO KOPHS — OJUH B
JPyTroM.)

Kaacc: >=8 (kBaapaTHble ypaBHeHHsl, 3aMeHA NePeMeHHbIX)
Pa3nen: anredopa

15. KosmmuyecTBo pemieHuii

1. WccnemyiiTe KONM4YeCTBO KOpHEil ypaBHeHHS X' . px 2 .q ® 0 B 3aBUCHMOCTH OT

napameTpoB p u g. Hapucyiite Ha miockoctu napameTpos (p, g) 00JacTH, COOTBETCTBYIOIINE
ciay4aro 4, 3, 2 v T.1. KOpHEH.

2. Amnanoruynas 3azada ajs KyOMUeCcKOro MHOrowieHa x’ + px + g = 0.

3. MHccnenmyiite KONMYECTBO KOpHEH ypaBHeHus x'.ax”.bx.c ® 0 B 3aBUCHMOCTH OT

napameTpoB a, b u c. U300pazure COOTBETCTBYIOIIUE 00JIACTH B MIPOCTPAHCTBE MapamMeTpOB
(a, b, c).
Kuaace: >=8 (kBagpaTHble ypaBHeHus1, Teopema be3y)

Pazpen: anreopa
16. Kak yBuaeTh CHMMETPHIO MHOTOYJIeHA?

Vpasaenne x(x+1)(x+2)(x+3)=1 nerko pemraercs ¢ MOMOIILI0 3aMEHbI HEeW3BeCTHOU. [[st aTOTO
JIOCTaTOYHO MIEPEMHOKHUTh KpaiiHue CKOOKH, TIEPEMHOKUTh cpenHue CKOOKH:

(x> .3x)(x*.3x.2) ® 1 u cnenars 3ameny / @ x°.3x . OmHAKO, ecllu Cpa3y PACKpPHITh BCE

CKOOKH, TO HETIOHSITHO, KaK pelIaTh MOJy4eHHOE ypaBHEHUE (KaK YBUAETh HYKHYIO 3aMEHY):

xt.6x* 11X . 6x—-1 @ 0.

TpeOyercs uccrnenoBarh, Kakas OCOOCHHOCTh JIEBOM YacTH ypaBHEHUS MO3BOJSET CIENaTh HYXHYIO
3aMeHy, KaKOW KIJlacC ypaBHEHHMH MOXHO pemarb MOJ0OHBIM CHOCOOOM, KaK OMpeAensiTh s
MHOTOWIEHAa CTAHJIAPTHOTO BUJA, MOXKHO JIM HAaWTU €ro KOPHU COOTBETCTBYIOIIEH KBaJIpaTUYHOU
3aMEHOM.

Kuacc: >=8 (kBaapaTHble ypaBHeHHsl, 3aMeHa IlePeMEeHHOi1)
Pasnen: anredpa
17. UccaenoBanue rpapukoB JMHEHHBbIX PYHKIMH HA MJIOCKOCTH apaMeTpoB (k ; b)

PaccmoTpum koopauHaTHy0 T10ckocTh (kyb). Kaxknas npsimas Buna y=kx+b wm3oOpakaercs Ha dTOU
IUIOCKOCTH B BUJIe TOUKH. Ha koopauHaTHON TIIOCKOCTH (K;b) IPOBEIEHO TPH MPSMBIE, TPOXOISIIHNE



yepe3 oHy Touky. Kaxknas Takas npsimasi n3o0pakaeT HEKOTOPOE CEMENCTBO MPSIMBIX Ha IIOCKOCTH
(x;y). Kak st cemeiicTBa NpsIMBIX CBSI3aHbl MEXIy cO00WH? AHANOTMYHBIA BONPOC UISI TPeX
MapaJuIeIbHbIN MPAMBIX.

Kaacc: >=7 (inHeiiHas pyHKms)
Pa3nea: anredpa
18. luodanroBo ypaBHenue A.A. MapkoBa
PelmTs ypaBHEHHE B LIENBIX YUCAX: X +y*+7’=3XyzZ.
Kaacc: >=8 (kBagpaTHble ypaBHeHHs, Teopema Buera)
Pasnen: anredpa, apudmernxa
19. Ilepnoanyeckas mocjae10BaTEILHOCTD

[TocnenoBarensHOCTh @, ® [la, [l a,1 (ao ® 0,a; ® 1) sBIseTCA MEPUOANUECKON (IPOBEPHTE).
IIpu

KaKHX 4MCIax k v [ mocie/108aTebHOCTS a,, ® ka, . la,, nomydaercs mepnommueckoit? Kaxoit

JUTMHBI MOXET OBITh IEPUOA?
Kaace: >=9

Pa3gen: anreopa

KonTpoabnas padora Ne 1

Bapuant Ne 1.

1. Ha nocke HaprcoBaH MHOTOYToJbHUK. OTMETHIIN CEPEIUHBI €T0 CTOPOH, a caM
MHOT'OYTOJIbHUK cTEpU. Kak BOCCTaHOBUTH MHOTOYT'OJIBHUK 110 CEpelMHaM
ctopoH? CKOJIbKO penieHuii uMeeT 3aaada’?

2. Ha ckonbko vacreit MOKHO pa30UTh IUIOCKOCTh N MPSMBIMHU? YKaxuTe HauOoJiblIiee U
HauMeHblee ynciio yacter. Kak Hazo pe3ars?

Bapuant Ne 2.

1. Ha30BéM MHOIOYTOJIBHUK paGHOY20IbHbIM, €CIIA y HEro Bce yriasl paBHbl. Hampumep,
PaBHOYTOJIbHBIN YETBIPEXYTOJBHUK — 3TO MPSIMOYTOJIBHUK. Y HETO PaBHBI IPOTUBOIOJIOKHBIE
CTOPOHBI, JUArOHaJIM DPAaBHBI W JEIATCS TOYKOM IIepecedeHus IomosaM M T.0. A Kakue
CBOMCTBA €CTh Y PABHOYTOJIBHOI'O U/eCmuyTrOJIbHUKA?

2. Ha xneruaroii 6ymare oOBen€H MpSAMOYTOJAbHUK pazMepoMm 3*4 kmerku. CKOJIBKO Ha 3TOU
KApTHUHKE KBaApaToB? A CKOJBKO MPSAMOYTroJbHUKOB? Te ke BOIpOCH! I MPSAMOYTOJIbHUKA
pasMmepamu n*m.



KonTpoabnas paGora Ne 2

Bapuant Ne 1.

1. UMeeTcst HECKOJIBKO HACTOSALIMX MOHET — BCE OJITHOTO Beca, U OJiHA (aspluBas — oHa Jjerde. Kakoe
HaUMEHbIIIEe YHCIIO B3BEIIMBAHWW Ha YalleYHbIX Becax I[OHAJO0OUTCSA, YTOOBI OMPEIENIUThH
¢danpmuByo MoHety? Kak Hamo B3BemmBaTh? CHavama pemure 3amady ais 3, 9, 27 moHet. Ta xe
3amava, eciu (anpliiBas MOHETa OTIUYAETCS MO BECy OT HACTOSIIHUX, HO HEHU3BECTHO, B KaKyIO
CTOPOHY.

2. B urpe Hum wurpator noe. ECTb HECKOIBKO KydeK ¢ KaMHSAMH. 32 OJIMH XOJ MOXXHO B35Th JH000€
KOJINYECTBO KaMHEH, HO TOJIBKO M3 OJHOM KyYKH. BBIMIpBIBa€T TOT UIPOK, KOTOPBIA BO3BMET KaMHH
nocienHuM. TpebyeTcs pa3paboTaTh cTpaTeruio urpsl B Hum.

Bapuanr 2.

1. Mynapensl monanu B IUIEH K JIIOAoenaM. Y JIFOJOEIOB €CTh Takoi oObrdail. IloimaHHBIX
IJICHHUKOB BBICTPAWBAIOT B KOJIOHHY W HAJIEBAIOT UM Ha T'OJIOBBI KOJIAKH — KOMY OEJIbIi,
KOMY uYepHbIi — HayraJ. Kaxaplil IUIEHHUK BUJUT, KAaKOTrO I[BETa KOJIMAKH Y BCEX, KTO CTOUT
nepesl HAM, HO HE 3HAET, KAKOW KOJIMaK y HEro camoro M y BC€X, KTO CTOUT 3a HUM. Kaxapblii
IUICHHUK, HaYMHAasl C MOCJIETHET0, TOJKEH CKa3aTh, KAaKOTro I[BETa Y HEro KOJMak (OCTajbHbIE
CIIBIIIAT €ro OTBET). TeX, KTO OTBETWUJ MPaBWJIbHO, — OTIyCKaloT. OCTaJbHBIX — ChEAAIOT.
Mynpenpbl 3HaIOT PO 00bIYA M MOTYT MEXIy co0oii nmoroBoputhes. Kak Myapernam cnacTtu
noOounbie yenoBek? Kakoe Hambonbliiee YUCIO YETOBEK MOXKHO CIACTH B CaMOM XY/IIEM
ciyyae?

2. beckoHeuHas B 00€ CTOPOHBI MOJ0CA KJIETUATOM OyMaru COCTOUT U3 YEPHBIX U OEIbIX
KJeToK. Kaxxyto cekyHy KieTKa, UMEIoIas YeTHOE YHCII0 YEPHBIX COCENIeH, CTAHOBUTCS

0eJIoH, a UMEIOIIasi HEYETHOE YKMCIIO YEPHBIX COCeel — YepHOU. M3yuuTh IBOIIOINIO
Y30pOB.

Bomnpocs! Kk 3a4ery.

. CTpyKTypa aKCHOMaTH4E€CKOI0 METO/Ia.

. AKcMOMaTHKa TEOPUHY MHOKECTB.

. Akcuomaruka Ileano.

. OCHOBHBIE aKCHOMAaTHKH €BKJIMI0BOM F€OMETPUH.

. JlJornyeckast CTpyKTypa apu(hMETUKH.

. HenpepoiBubie apodu.

. AnreOpanyeckue U TpaHCLIEHACHTHBIE YUCTIA.

. PazpemmmocTs anredpanyueckux ypaBHEHHUN B paJuKaiax.

9. YpaBHeHUs C mapaMeTpaMH.

10. CpaBHEeHHE €BKJIHMI0BOH IJIOCKOCTH C IIOCKOCTHIO JIoGaueBckoro.
11. TTocTpoeHne reoMeTpHii ¢ MOMOIIBIO (GyHIAMEHTAIBHOM TPYMITBI TPE0OPa30BaHU.
12.  IlapannenpHblil IEpEHOC.

13. IIpoGaemMbl U3MEPEHUS TEOMETPUICCKUX BEITHMUHH.

14. Knaccudukanust GyHKITHA.

15. OcHoBHBIE 35IeMeHTapHbIe PYHKITUU. Pa3HbIe CITIOCOOKI OIpeIeICHHS.
16. UnTerpanst Pumana u JleGera.

0NN Wi~



Koumponb 0ceoenusn Ko./nnemenuuﬁ

Ne Bun xkoHTpONS Kontponupyemsie pa3zneinbl Kommierennum,
m\ KOMITIOHEHTBI KOTOPBIX
KOHTPOJHUPYIOTCA
1 AynutopHas Pa3znen 1- Paznen 5 OIIK-1, I1K-2
KOHTp.paboTa(IpoB

€pKa U OIICHKA)

2 Teoperuueckuit Paznen 2 OIIK-1, IIK-2

TECT

3 CaMOCTOSTEIIEHOS Pasnen 1- Pazgen 5 OIIK-1, ITK-2
peleHue

MPaKTUYECKUX
3a1aHUI

(aymuTopHast)

4 3ayer B 5 Pasnen 1 - Paznen 5 OIIK-1, TIK-2

ceMecTpe

7. Y4yeOHO-MeTOAWMYECKOE H MAaTepPHATbHO-TEXHHYECKOe o0ecmeyeHue JAUCHUILIMHBI
(MoayJisl) 3JieMeHTApHAsi MAaTEeMATUKA
[lepeyeHbr OCHOBHOW W JOTOJHUTEIBHOW Yy4eOHOH IUTEpaTyphbl, HEOOXOIUMOM JUIsI OCBOCHHS

JTUCIUIUIMHBI (MOJyJIs) HAYYHbIE OCHOBBI IIKOJIBHOTO Kypca MaTeMaTHKH.

K ocHOBHOI (00s3aTenbHOM) JIMTEpaType OTHOCATCS y4eOHUKH, ydeOHble mocoOus, y4yeOHO-
METoJMYecKass IuTepaTypa M MOHOrpaduu, HU3y4eHHE KOTOPBIX SBISETCS OO0S3aTeIbHBIM IS
OBJIAJICHUS] 3HAHUSMHU B MOJIHOM O0BbEMe MO AWCIUILTHHE B COOTBETCTBUH C JaHHOW mporpammon. K
OCHOBHOM, MpexkJie BCero, OTHOCUTCS JHUTepaTypa, uMmermmas rpud MuHHcTepcTBa 00pa3oBaHUS H
Hayku Poccuiickoit @exepanuu wid Y4eOHO-METOAUYECKOTO OOBEAUHEHUS, PEKOMEHIYIOIINX
W3JIJaHUE K MCIOJIb30BaHUIO B Y4eOHOM Tpoliecce. B cricke OCHOBHOW JUTEpaTyphl YKa3bIBACTCS HE
Oonee MATH UCTOYHHKOB, MMEIOMIMXCS B JOCTATOYHOM KoiudecTBe B (oume Oubmmoreku. Ecmm
JIOCTYITHA DJICKTPOHHAs BEpCcHsS YYCOHUKOB, YYEOHBIX IMOCOOWI W T.A., CIIEAyeT yKa3aTh I HUX
PEXHUM JOCTYTIA.

K nononHuTenbHON OTHOCUTCS JIMTEpaTypa, peKoMeHayemas OakanaBpaM, Marucrpam Jyis
CaMOCTOSITEJILHOTO H3YYE€HMs MPU BBIIIOJHEHUU KYypCOBOTO MpoeKTa (paboThl), yueOHOW HaydHO-
UCCIIEIOBATENbCKOM paboThl, MpU HalNuMCaHUU pedeparoB, Ui MOJATOTOBKH K CEMHUHapam,
MPAKTUYECKUM 3aHSATHUSAM, J1a0OpaTOPHBIM paboTaM U JAPYTrUM y4eOHBIM 3aHATHAM, a TaKxke s
yrayOseHus U pacliipeHus 3HAaHUH M0 JaHHOW JUCIMILIUHE.



Bce wWCTOYHMKM B OCHOBHOM UM  JONOJHUTENBHOW  JUTEpAType JAKOTCA C  IOJHBIMHU
oubnrorpad@UyeCKUMU ONMUCAHUSMU B COOTBETCTBUU C POCCUMCKHM WM 3alaJHbIM CTaHIapTaMU
odopMIICHHSI.

Jnst maructpatypbl 00s13aTEILHO HATMYKUE JINTEPATYPhl HA AHTTTUHCKOM SI3BIKE.

7.1. Y4eOnas uteparypa:
OcHoBHas nuTepartypa:

1. MaTemaTuyeckun sHumknoneanyeckui cnoeapb. [N.peq. KO.B. MNMpoxopos. —M.: Cos.
3Huwmknoneans, 1988.

2.®. KnenH. OnemeHTapHasa maTemMaTtyrka C TOUKM 3peHUst Bbiclen. T. 1. ApudmeTuka.
Anre6bpa. AHanms. — M.: Hayka, 1987.

3. ®. KnerH. dnemeHTapHasa matemaTtuka C TOYKU 3peHuns Bbiclen. T. 2. leomeTpusd. — M.: Hayka,
1987.

4.B.A. Nio6euxnn. OCHOBHbIE NOHATUS LLKOSNbHOM MaTtemaTtuku. — M.: MNpoceelueHne, 1988.
5.1.11. KanTop, A.C. ConogoBHukoB. ['MnepkomMmnnekcHble yncna. — M.: Hayka, 1973.

HdononHutenbHas nuTepartypa:

1. A.B. bputoB. Jlornyeckas cTpykTypa apudpmMeTrKn 1 ee npenogasaHng. — B kH.:
MyTn onTmmnsauymm obyveHmst MmatemaTuke B By3e 1 wkone. CapaHck, 1986, c. 107-
116.

2.N.W. Yyyaes. HectaHgapTHble ((PyHKUMOHArbHbIE) NPUEMbl peLLIeHNs ypaBHEHWUNA:
Y4ebH. MNocobue. — CapaHck: N3g-8o MopaoB. YH-Ta, 2001.

3.YuebHukmn no anrebpe, reomeTpun, aHanusy.

7.2. UHTEpHET-pecypchbl

http://www.lib.mexmat.ru - DnekTpoHHas OUOIMOTEKAa MEXaHMKO-MaTEMAaTHYECKOro (akympTeTa
MOCKOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA

http://www.mathnet.ru/ - OGOmepoccuiickuii Matematudeckuid mopran Math-Net.Ru — »at0
COBpeMEHHass WH(OPMAIMOHHAS CHCTEMa, MPEIOCTABISIFOIIAS POCCHHCKAM U 3apyOeHBIM
MaTeMaTHKaM Pa3InIHbIE BO3MOKHOCTH B MTOMCKE HHPOPMAIH O MATEeMAaTUYECKOM Ku3HU B Poccum.
http://www.benran.ru/ - bubnuoreka mo ectectBeHHbIM Haykam Poccuiickoit Akagemun Hayk.

7.3. IlporpaMmMHoOe o0ecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajbHO-TeXHHYECKOe oDecrieyeHue

B opranmzanum ydeOHOTO mporecca HEOOXOAWMBIMHU SIBISIOTCS CpPEACTBA, OOECTIEUMBAIOIINE
ayJMOBU3yalIbHOE BOCIPHATHE Y4eOHOro Mmarepuaia ( CIeHUaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
o0opy0BaHue):

1. Jlocka u Men (vii 6oJiee COBpEMEHHBIE aHAJIOTHH )

2. KOMIBIOTEPHBIC U MYJIBTUMEIUNHBIC TEXHOJIOTHH

3.MUKPOOH W COOTBETCTBYIOIIUE YCTAHOBKM (U1 pabOTBl B OONBIIMX ayAUTOPUSIX C
MHOTOYHCJICHHBIMU TPYIIIIaMHU CTYICHTOB)


http://www.mathnet.ru/
http://www.benran.ru/
http://www.lib.mexmat.ru/

PaGouas nporpamma nuctuiuinHel HayuyHble 0CHOBBI IKOJIBHOTO Kypca MaTeMATHKH
cocTaBiieHa B cooTBeTcTBUU ¢ TpeboBanussmMu @PI'OC BO no HanpaBieHUIO NOATOTOBKU
01.03.01 MatemaTuka (ypOBEHb BbICIIEr0 00pa3oBaHus OakagaBpuaT ), YTBEPKIECHHOIO
[Mpukazom MunuctepctBa oOpazoBanus u Hayku P® ot 10 siaBaps 2018 r. N 8 "O0 yTBepxkneHun

(henmepaTbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEIHPHOIO CTAHAapTa BEICIIETO 00pa30oBaHUs - OakagaBpuaT
o HanpapieHuto noarotoku 01.03.01 Marematuxa".

[Iporpammy coctaBuiI:
Cr. npenonaBarens kadenpel «Maremarnyeckuii ananuz» O3noesa E.B.

ITporpamma onoOpeHa Ha 3aceganuu kageapsl «MareMaTudecKuii

aHanm3» IIpotokon Ne 8 ot «27» anpens 2026r

[Iporpamma onoOpena YueOHO-METOIMUECKUM COBETOM (PU3HKO-MATEMaTUYECKOTO

¢axynpTera mpotokos Ne 6 ot «28» ampenst 2026 T.



ITpunoxenne Nel

1. IlepeyeHp KOMIETEHIUH, ¢ YKa3aHHEM JTaNoB UX (pOPMHUPOBAHHUS B mpouecce

0CBOeHNs1 00pa30BaTeJIbHOM MPOrpaMMBbl.

[Ipu ocBOeHUU IUCUHUILIUHBI (MOJYJsI) KOMIIETEHLIUU, 3aKpPEIJICHHBIE 3a HEH, pealu3yloTCs IO
TeMaM (pa3jieniaM) JIUCUUIUIMHBI (MOIYJs), B OINpPEAENEHHON CTerneHu (MOTHOCThI0 WU B

OTOBOPEHHOW YacTH) U Ha ONPEECIIEHHOM dTamne

Tabnumal.
Koxg |HaumenoBaHue komneTeHUMU Nunukatop AOCTHXKEHUS KOMIIETEHIUU
KOMIIETEH (3aKpeTICHHBIN 3a JUCIUILIHHON )
10105

OIlIK-1 CriocobeH npuMeHsTh OIIK 1.1: 3HaeT MeTOABI UCCIIEOBAHMUS, IPUMEHSIEMBIE B
(dbyHAaMeHTalIbHbIC 3HAHUS, |MaTeMAaTUYeCKOM aHaJN3e, KOMIUIEKCHOM U
MOJTy4YeHHBIE B 00JIACTH (YHKIIMOHATTEHOM aHaAIH3e, anredpe, aHATUTUIECKOM
MaTeMaTHYeCKUX U (WIIH) TFE€OMETPHUHU U TOTIOJIOTHH, AUPPEepeHIInaATbHBIX
€CTECTBEHHBIX HAYK, U YPaBHEHHUSAX, TUCKPETHOM MaTeMaTUKe U MaTEMaTHUYECKON
HCIIOJIb30BaTh UX B JIOTUKE, TEOPUH BEPOSITHOCTEHN, MaTeMaTH4YECKON
npodeccroHaIbHOM CTaTUCTUKE U CIyUYalHBIX MPOIECCaX, YUCICHHBIX
JeSITeTbHOCTH METOJ1aX, TEOPETUUECKON MEXaHUKE;

OIIK 1.2: ymeer myOiaMyHO AOKJIAbIBATh U OOBSICHSITD
(yHIaMeHTalIbHbIE pe3yNbTaThl B COOTBETCTBYIOLINX
paszenax MaTeMaTHKU;

OIIK 1.3: BmameeT HaBBIKAMH CTPOTOTO AOKA3aTEILCTBA
yTBep)K,Z[eHI/Iﬁ B 00JIaCTH MaTeEMAaTHYECKOTO aHaJInu3a,
KOMIUIEKCHOTO U ()yHKIIMOHAJILHOTO aHaAIN3a, aareopsl,
aHATTMTUYECKON TeoMeTpuu, tuddepeHnanTbHONn
TE€OMETPHUHU U TOTOJIOTHH, AU PEepeHIInaTHHBIX
YpaBHEHHUI, TUCKPETHON MaTEMATHKN U MaTEMATHYECKOM
JIOTUKU, TEOPHH BEPOSITHOCTEH, MaTeMaTHUYEeCKON
CTaTUCTUKH U CIIy4alHBIX ITPOLIECCOB, YUCIEHHBIX
METOJIOB, TEOPETUYECKOM MEXaHUKH.

I1K-2 Cnocobnocth maremaruyecku |[1IK-2.1: 3Haer cmocoObl ompeneracHuss BHUIOB U
KOPPEKTHO CTaBUTH TUIIOB PO eCCUOHATBHBIX 3aj1ad4,
CCTCCTBCHHOHAYUHBIC 374N, |cryykTypupoBaHys 3a1a4 Pa3IMIHBIX TPYIIIL.

SHAHME HOCTAHOBOK [1K-2.2: Boibupaer nHanbonee 3ppexTuBHBIE METOBI

KJIACCMYECKHX 3aj]a4

MATEMATHKIL pEIIeHNs OCHOBHBIX TUIIOB 3a]1a4, BCTPEYAIOIINXCS B
MaTeMaTuKe.
[IK-2.3: OGnamaer cucTeMaTM3MPOBAHHBIMU TEOPETHYECKMMHM
¥ IPAKTUYECKUM 3HAHUSIMH.




2. Onucanue noxasarejaed u KPUTEPUEB OLICHUBAHUA KOMIIeTeHIINii Ha
Pa3JIMYHBIX 3Tanax ux (l)OpMI/IpOBaHI/IH, OIIHCAaHME IIKAJ OIICHUBAHUA



ConocraBiieHHe KA OICHUBAHUA

Tabmmia 2.

4-0ayutbHast  |OTIMYHO Xoporio Y noBneTBopuTenbHO  [HeynoBneTBopUTensHO

Kasa (MoBBILIEHHBIN  |(6a30BBbIi (mmoporoBelii ypoBeHb) |(YPOBEHb HE

(YypoBeHb YPOBEHB) YPOBEHb) chopMUpOBaH)

OCBOCHM)

100- 91-100 81-90 61-80 0-60

GannbHas

LKkana

BuHapHas 3a4TeHo He 3auteno

Kana

Tabnuma 3.

OueHnBaHye 0TBETA HA BONPOCHI 110 TeMaM /ISl YCTHOI'O ONpoca

4-OayutbHast mikana (ypoBeb  ([lokaszarenu Kpurepuu

OCBOCHHS)

OTnu4HO (OBBILIEHHBIN
YPOBEHb)

Xopoio (0a30BBIi YPOBEHB)

Y TOBJIETBOPUTEIBHO
(OporoBbIl YPOBEHD)

- [lonHOTA M3NMOXKEHUS
TEOPETUYECKOT0 MaTepuaa;
- [IpaBUIABHOCTH W/WIH
apryMEHTHPOBAaHHOCTb
M3J10)KEHUS
(mocnenoBaTeIbHOCTh
neiicTBuil);

- CaMOCTOSATENBHOCTD
OTBETA;

- Kynbrypa peun.

CTyAEeHTOM J1aH TIOJTHBIH, B
JIOTHYECKOU
110CJIE10BATEIbHOCTH
pa3BEPHYTHINA OTBET HA
MOCTaBJICHHBIN BONPOC, TJIe
OH IPOJIEMOHCTPUPOBAIT
3HAHUS TPEJIMETA B ITOJTHOM
o0beme yueOHOH
MPOTPaMMBI, JOCTATOYHO
rTyOOKO OCMBICIIMBAET
TTUCITUTUTAHY, TPHUBOIHT
COOCTBEHHBIEC PUMEPHI 110
npoOiemaTuke
MOCTaBJIEHHOTO BOIpOCa

CryneHToMm J1aH
pa3BEPHYTHINA OTBET HA
[IOCTABJICHHBIN BOIIPOC,
MIPUBOAUT IIPUMEPHI, B
OTBETE MPUCYTCTBYET
CcBOOOIHOE BJIaJICHUE
MOHOJIOTHYECKOW peYblo,
JIOTUYHOCTh U
MOCIIE0BATEIBHOCTh
orBeta. OHaKO
TTOTTYCKAeTCsl HETOYHOCTH B
OTBETE.

CTyneHTOM J1aH OTBET,
CBUJIETENIbCTBYIOLIUH B
OCHOBHOM O 3HAaHUU
[IPOLIECCOB U3y4aeMOU
TTUCLIUILIMHBI,




HeynosneTBopuTesbHO
(YpoBeHb HE CPOPMUPOBAH)

OTJIMYAIOIITUIACS
HEJ0CTaTOYHO! INTyOUHOH U
MMOJTHOTOM pacKPBITHUS
TEMEI, 3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJOCTATOYHBIM YMEHUEM
1aBaTh ApryMEHTUPOBAHHbBIC
OTBETHI U IPUBOAUTH
MIPUMEPBI, HEJOCTATOYHO
CBOOOIHEIM BIIaJEHUEM
MOHOJIOTUYECKOU peublo,
JIOTMYHOCTBIO U
[MOCJIEJOBATEIHLHOCTRIO
OTBETA.

CTyneHTOM J1aH OTBET,
KOTOPBIN CONEPHKUT P
CEpPbE3HBIX HETOYHOCTE,
00HapYKUBAIOLUN
HE3HAHHUE MPOLECCOB
U3y4aeMoOM IpeIMETHON
00J1aCTH, OTIINYAIOIIUHACS
HETJITyOOKHUM PacKpbITHEM
TEMBbI, HE3HAHNEM OCHOBHBIX
BOIIPOCOB TE€OPHUH,
HEyMEHHUEM J1aBaTh
apryMEHTHPOBAHHBIE
OTBETBHI, CJIA0bIM BJIaJICHUEM
MOHOJIOTUYECKOMN PEUbIO,
OTCYTCTBHEM JIOTHYHOCTH U
[10CJIEI0BATENBHOCTH.
CryneHT He ciocoOeH
OTBETUTH Ha BOMIPOCHI J1aXKe
[IPU JOTIOJTHUTEIbHBIX
HABOJSIIUX BOIIPOCAX

[IperoaaBaTeclisl.

Tabmuua 4.

OueHnBaHue NOATOTOBKH pedepaToB

4-6aibHast mKasia (ypoBeHb
OCBOCHUS)

[lokazarenn

Kpurepuu

OTn4HO (MOBBIIIEHHBIN
YPOBEHBD)

- [TostHOTA M3110KEHUS
TEOPETHUECKOTO MaTepHuara,
- [IpaBunbHOCTD W/HIH
apryMEHTHPOBAaHHOCTh
W3JI0KEHUS
(oce1oBaTeTbHOCTh
NENCTBUH);

- CaMOCTOATENBHOCTD
OTBETAa,

BbIMOJIHEHbI BCE TpeboBaHuMs
K HanncaHuio 1 3awmTe
pedepaTa: 0603Ha4eHa
npobnema n obocHoBaHa eé
aKTyarnbHOCTb, caenaH
KpaTKuA aHanu3 pasnmyHbiX
TOYEK 3pEeHUs Ha
paccMaTpvBaemyto
npobnemy n nornyHo
n3noxeHa cobcTBeHHas

no3mums, chopmMyrnmpoBaHbI




- Kynbrypa peun. BbIBOAbI, TEMa pacKkpbITa
MOSTHOCThIO, BblAEP>KaH
06BEM, cobntogeHbl
TpeboBaHus K

BHELUHEMY 0(OPMIIEHMIO,
[1aHbl NPaBUIIbHbIE OTBETHI HA
AOMOSTHUTENbHbIE BONPOCHI
Xopoiio (0a30BbIi ypOBEHB) OCHOBHble TpeboBaHMs K
pedepaty u ero sawumte
BbIMOSTHEHbI, HO NPY 3TOM
OOnNyLLEHbl HeLOYEThI. B
4YaCTHOCTU, UMEKTCH
HETOYHOCTU B U3NOXEHUN
mMaTepuana; oTCyTCcTByeT
nornyeckas
nocnegoBaTenbHOCTL B
CYXXOEHUSIX; He Bblaep)kaH
00bEM pecdhbepaTa; nmeroTcs
ynyLieHns B 0pOpMIIEHUN; Ha
[10NONHUTENBbHBIE BONPOCHI
npv 3awmTe AaHbl HENOSHbIE

oTBEThI
Y 10BJIETBOPUTENILHO MMEeITCA CyLLIEeCTBEHHbIe
(IIOpOroBBIi YPOBEHB) OTCTYyNMeHns ot TpeboBaHnn K

pedepupoBaHuio. B
YACTHOCTU: TeMa OCBeLLeHa
nyLb

YaCTUYHO; AONYLLEHbI
doakTU4eckmne ook B
coaepxaHun pedepaTta nnm
npu oTBETE Ha
[OMNONHUTENbHbIE BOMPOChI; BO
BpeMsi 3aLLUMTbl OTCyTCTBYeT

BbIBO/
HeynoBnerBoputensHo Tema pedpeparta He packpbITa,
(ypoBeHb He CHOpPMHIPOBaH) oBHapyxvBaeTcs

CyLLeCTBEHHOE

HEenoHnMMaHue I'IpOGJ'IeMbI

TaoOnuma 5.
OnennBaHHe 0TBETA HA 3a4eTe
O1eHKa XapakTepuctuka TpeOOBaHUH K pe3yibTaTaM aTTecTaluu B (hopMe 3adera
«3a4TeHO» TeopeTrueckoe cojiepaHue Kypca OCBOSHO MOJHOCTBIO 0€3 MPOOeIOB WK B

[1eJIOM, HJIM OOJIBIIEH YacThI0, HEOOXOAMMBIEC MTPAKTUYECKHIE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepUaIOM C(HOPMHUPOBAHBI HJIK B OCHOBHOM C()OPMHPOBAHBI, BCE
WM OOJIBIIIMHCTBO MPEYyCMOTPEHHBIX paboueil mporpaMMoi yueOHBIX 3aJaHH
BBITIOJTHEHBI, OTAEJIbHBIE U3 BBIITOJIHEHHBIX 3aJaHUI COIepKaT OIINOKH.




«He 3aureno»  [Teopernueckoe cojepkKaHue Kypca OCBOCHO YaCTHUHO, HEOOXOIUMbIE HABBIKU
paboThl HEe CPOPMUPOBAHBI MIIH CHOPMHUPOBAHBI OT/ICIIbHBIEC U3 HUX,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHoi nporpaMmoi 3a1aHuii He
BBITTOJIHEHO JINOO BBIMOJIHEHO C rpyObIMU OITMOKAMHU, KAUE€CTBO UX BBITOJIHEHHS
OLICHEHO YMCJIOM 0aJUIOB, OJIM3KUM K MUHUMYMY.

MaTepnanbl AJIS MPOBEACHUA TEKYIIET0o U MPOMEKYTOIHOI0 KOHTPOJIS 3HAHUM CTYJACHTOB
1. 3ameuareJbHBIE YHCJIA

HazoBeM HarypanpHOE 4YMCIIO «3aMeydaTelIbHBIM», €CJIIM OHO CaMO€ MaJeHbKOE CpeIu BCeX
HATYpaJbHBIX YUCEIl C TAaKOH ke cymMmmoi mudp. Hanpumep, yrcno 1 3amedarensHOe, TOTOMY 4YTO
OHO camoe MajneHbkoe u3 umcen 1, 10, 100, 1000 u tak manee. 1 — 3TO TepBOE 3amedaTeIbHOE
yucno. Haliqute BTOpOoe 3ameuatenbHOe unciao. OnuiIuTe Bce 4Mcia, Y KOTOPBIX cyMma Ludp
Takas xke. To ke aist TpeTbero, aecsatoro, 2010-ro 3ameyaTeIbHOrO 4YMCIa.

Haiigure camoe GorbIioe ABYy3HAUHOE 3aMeuaTesbHoe yncio. Kakoil y Hero Homep?
Kanace: >=1, <=6
Pa3znen: apudpmernxa
2. IIpAMOYTOJIbHUKH € 32IaHHOM IIOIIAIBIO

Ha xsieryaroii Oymare HapuCylTe Bce€ MPSIMOYTOJbHUKH, Y KOTOPBIX IUIOIAb paBHa 24 KIIETKaM.
(CTopOHBI TOJIKHBI UATH 110 TPaHUIIaM KJIETOK.) CKOJIBKO MOIYYUTCS TAKMX MPSIMOYTOJIBHUKOB?

Jns Kakux Toiomianed ObIBaeT TOJNBKO OJWH MPSIMOYToidbHHMK? JIs KakuMxX — JBa pa3HBIX
npsiMoyronbHUKa? Tpu pasHbIX HpsMOyroibHHMKAa? Kak 3aBUCUT KONMYECTBO BapHAHTOB OT
iomanu?

Haitngute u3 Bcex MpsMOYTrOJIbHUKOB C OAMHAKOBOM IUIOMIAABIO TOT, Y KOTOPOrO MEPUMETP
HaWMEHBIIIHIA.

Kaacc: >=3 (nmiomaap, nepumerp), <=5 (mpocrtoie U cocTaBHbIe yncia) Pasmen:
apudmeTuka, reoMeTpust
3. Pazjio:xkenne yucia

Yucno 15 MoxHO TpeMms crnocobaMy TNPeACTaBUTb B BHUJE CYMMBbI I0OCIEI0BAaTEIbHbBIX
HaTypalbHbIX uncen: 15=7+8=4+5+6=1+2+3+4+ 5. A CKOIIbBKO TaKUX CIIOCOOOB /s
yucaa 115? Kak HaliTu Konn4yecTBO crtocoO0B /1JIsl MPOU3BOJIBHOTO yKcia?

Kuaace: >=5 (menurtesn)
Paspnen: apudpmernka

4. CynepkomMnslorep



CynepKkoMIIBIOTEp yYMEET BBITIOJIHITH TOJIBKO OJHY OIEpaIlMiO- OINEpAlMI0 CMEIIMBAHUS JBYX
qucell: W3 YUCeJ M, N KOMIBIOTEp MoiydaeT 4yucio (m+n) /2. Ecmu m+n — HEYETHOE, TO
KOMITbIOTEP 3aBHCcaeT. Bce momydeHHble yncia xpaHsaTcs: B naMsTh. [lycTh HaM JaHbI TpU 4uCIa,
OJIHO M3 KOTOPBIX HOJb, a JBa JAPYTH€ HATypalbHbIE M HE pPaBHBI Jpyr Apyry. s kakux
YHCEJI M U N Ha CYNEPKOMITBIOTEPE MOKHO MOTYUYUTh SAUHUITY ?

Kaacc: >=6 (HOI)
Paznen: apudmernka
5. luarona;u npsaMoyroJibHUKOB

Ha nucrte Oymaru B KJIETOUKy OOBeNIM MPSIMOYIOJdbHHUK pasmepoMm 199 x 991 knertok. Yepes
CKOJIbKO Y3JIOB (T.€. BEpIIMH KJIETOYEK) MPOXOAMT JuaroHaigb? CKONBKO KIETOK IepeceKkaer
JIMaroHanb 3Toro mpsMoyrosibHuka? IlompoOyiTe AaTh OTBET A MPOU3BOJIBHOIO pa3zMepa
IIPSAAMOYTOJIbHUKA —pa3mepoM M x N KJIeToK.

Ilpumeyanue. JlnaroHanb mnepecekaeT KIETKY, €CIM OHa 3aXOIUT «BHYTpPb» ITOW KIIETKH, a HE
MIPOCTO MPOXOAUT YEPE3 BEPIIUHY.

Kaacc: >=6 (HOI)
Paspnen: apudmeruxa
6. 3agaua o pazmene

Kakne cCyMMBI MOXHO YIJIaTUTh MOHETaMH 1o 3 u S5 pyOneit? OOoOmeHue: Kakue dYucia
BBIp@KAIOTCS KOMOWHAIMer ax+by, rme a m b — JgaHHBIC HATypaJbHBIE 4YHCIA, X Uy —
MIPOM3BOJILHBIE IIEJIbIE HEOTPHUIIATEIbHBIC YHCIA.

Kaacc: >=6 (HO/)
Paznen: apudmernka
7. Criaanuble KBAAPaThI

CknaaHble yncia — 3TO YKcia, KBaJpaT KOTOPhIX OKaHYMBAETCS HA 3TO ke uucio. Hanpumep:

5°=25; 6°=36; 25 =625.
«lIaThIO MATH — IBAALATH MATHY, KUIECTHIO IIECTh — TPUALUATH HIECTHY.
Hatinnre Kxak MOKHO OOJIBIIIE CKIAIHBIX YHUCEN; HAMIUTE CIIOCO0 HAXOXKIECHHS BCEX TAKUX YHCEIL
Kaacc: >=7
Paznen: apudmeruka, anredopa

8. Mouck yncen ¢ 3agaHHbIM KOJIU4ECTBOM
aenuntenewn EcTb TOJIBKO OZHO YHCIIO, UMEIOIIEE POBHO OJWH ACIUTENb, - 3TO eauHuna. PoBHO jBa
ACTIUTEIIL UMCIOT BCC IIPOCTHIC YHCIIA. PosHO TPU ACIUTCIIA UMCIOT, HAIIpUMED, yucina 4 u 9,
ABJIAIOINUECCA KBaaApaTaMU IIPOCTBIX YHUCCII. Bce mu quciia, UMCIOINUEC POBHO TPH ACIIUTCIIA, o6naz[a10T
3TUM



cBoiictBoM? KakuM MoxeT ObITh BUJ YHCIIa, UMEIOIIETO POoBHO 4 nenutens? 5 nenutenein? s
JAHHOTO HATYPAJILHOTO Yncia N ONMUIIKATE BCEe HATYPAIbHBIC YUCIIA, UMEIOIIHE POBHO N
JEJIATENEH.

Kunace: >=7 (ocHoBHasi Teopema apupMeTHKH)
Paspnen: apudpmernka

9. Pa3sioxkenust apodeit

1 2 3
@ 0,(142857 ), @ 0,(285714), ~ @ 0,(428571), ...

7 7 7

Jns yucna 1/7 pasnokeHue B AECATUUHYIO IpOOb NEPUOIUYHO U COCTOUT U3 IIeCTH nudp, a s
2/7,3/7, ..., 6/7T— u3 Tex xe mecty uudp B Apyrom nopsake (mposepste!). A BoT it uncia 1/13
u 2/13 nabops! udp pasueie. Mccnenyiite pa3noxeHus 3TUX Yucen U ykcel suaa 1/p, 2/p,

v (p-D)/p, i p =17, 19, 41, 47 1 npyrumM mpoCTHIM YKCIIaM, U pa30epuTech, Kakue ObIBatOT LUKJIBI.

Kuaace: >=8
Paznen: apudmernka
10. ITepnoguyeckue mocae10BaTEILHOCTH
Haiigute neprosl mocie0BaTeIbHOCTEH:
ny  a, =n"(mod k),
2y b, =@, (mod k), tne ¢, — yncia GuboHaqun.
Kuaace: >=9 (apudmMeTnKn 0CTATKOB, OMHOM

Hbrorona) Paznen: apudpmernka

11. Knaccupukanms rpagukoB Ipo0HO-KBAIPATHYHBIX (yHKIMI
2
ax-.bx.c

Paccmotpum dyHKITHIO
5 TJIC B YHCJIHMTENIC M B 3HAMEHATENIC — MHOTOWICHBI

dx?. ex .f
Yy
°

CTCIICHH He BhIIe BTOpoid. Kakue THIIBI rpa)MKOB MOTYT MOJTYYUTHCS (MCCIIETyHTE KOJTHYSCTBO
HyJIeH, BEpTUKAJIBHBIX U HAKIIOHHBIX ACUMIITOT U T.J1.)?
Kaace: >=8 (npodno-kBaapaTuunbie pynxkuun) Paznen:
anredpa
12. CumMmeTpUYEeCKHE MHOTOYJIEHBI

CuMMeTpHryYecKre MHOTOYJIEHBl — 3TO MHOTOWIEHBI OT JIBYX IE€PEMEHHbIX, KOTOpPhIE OT 3aMEHbI
OJIHOM NEPEMEHHOM Ha IPYTyI0 He M3MeHsroTca. Hanpumep: x*+y?, x+y-xy. MHoro4sess! u = x +
Y U V = XYy Ha3bIBalOTCS 3JIEMEHTAPHBIMU CUMMETPUYECKUMU MHOTOUJICHAMHU.



Bepno 11, 9T0 1000 CUMMETPHUYECKIIT MHOTOWICH MOYKHO MPEJICTABUTh B BUJIE MHOTOWICHA OT
aneMeHTapHbIX U 1 v? Kak 310 cnenath ObicTpo?

O0o0menne. [loctaBpTe U pemnTe aHAJIOITMUHYIO 337a4y 1 CUMMETPUYECKOIO MHOTOYJIEHA OT

TPEX MEePEMEHHbBIX (CKOJIBKO €CTh JIEMEHTAPHBIX CHMMETPHYECKUX MHOTOYWICHOB OT X, Y, Z?).
Kuaace: >=8 (matemaTnuyeckas nuuaykuusi, 0omaom Hororona)

Pasnen: anredopa

13. MHOro4jieH ¢
3aJaHHBIM HYJIEM

X o 3/.—H00Tp01?1Te

[TocTpoiiTe MHOTOWIEH ¢ LEeNbIMU K03 PULImeHTaMu, UMEIOIUN o

HOJIb MHOTOWIEH HAMMEHBIIIEH CTENICHH, 00IaJaoInil 3TUM

CBOMCTBOM.

O0o0menue. Ta sxe 3a1a4a JUII CyMMBI A KBaJpaTHBIX KOPHEH U3 pa3IMYHbIX IPOCTHIX YHCEI.
Kuaacc: >=8 (kBaapaTHble ypaBHeHHsI, HPPALHOHATIBHOCTH)

Pa3pnen: anreopa

14. UppanuoHajibHble KOPHH

[Ipu kakux HenbIX  a,b, c KOpHU ypaBHeHUS x* . ax’ . bx . c ® ( 3aIUCHIBAIOTCS TOJBKO Yepe3

KBaJIpaTHUHble MppalMoHaNIbHOCTH? ([lomyckaercs HECKOIbKO 3HAKOB KBaJpPaTHOI'O KOPHS —
OJIUH B IPYTOM.)

Kuaace: >=8 (kBagpaTHbie ypaBHeHMs, 3aMeHA NepeMeHHbIX)
Pa3pnen: anredopa

15. Koam4yecTBo pemieHuii
1. MccnemyiiTe KONMYECTBO KOpPHEil ypaBHEHHS X' . px2 .q ® 0 B 3aBucuMOCTH OT

napameTpoB p u ¢g. Hapucyiite Ha IJIOCKOCTH TIapameTpoB (p, q) obnacTw,
COOTBETCTBYIOIME CIIy4aro 4, 3, 2 U T.JI. KOpHEN.

2. Amanorudnas 3ajada Ay KyOM4eckoro MHOrowieHa x’ + px + g = 0.

3. HccnenyiiTe KOIMYECTBO KOPHEH ypaBHeHUS x* . ax? . bx . ¢ ® 0 B 3aBUCHMOCTH OT

napamMeTpoB a, b u c. 300pa3ute COOTBETCTBYIOIIME 00JacTH B MPOCTPAHCTBE
napameTpoB (a,b, c).
Kunacc: >=8 (kBaapaTHble ypaBHeHus1, Teopema be3y)

Pa3nen: anredpa
16. Kak yBueTh CHMMETPHIO MHOTO4JI€HA?

VYpasuenue x(x+1)(x+2)(x+3)=1 nerko pemaercs ¢ MOMOIIbIO 3aMEHbI HEU3BECTHOM. {7151 3TOTO

JOCTaTOYHO NEPEMHOXKUTh  KpailHWe  CKOOKM,  TEpPEeMHOXXUTb  CpeJHHE  CKOOKH:

(* .3x)(*.3x.2) @ 1 ¥ cienath 3aMeny ¢ @ x” . 3x . OIHAKo, €CIH cpa3y PacKphITh



BCe CKOOKHM, TO HEMOHSATHO, KaK pelaTh IMOJyYeHHOE YpaBHEHHE (KaK YBHICTh HYKHYIO
3aMEHY):



xt.6x* 11x*.6x—-1 @ 0.

Tpebyetcs nccaenoBarh, Kakasi 0COOCHHOCTh JIEBOM YaCTH YPAaBHEHHsI TIO3BOJISIET ClIETIaTh HYKHYIO
3aMeHy, KaKOW KJIacC YpaBHEHHH MOXHO pemiaTh MOJOOHBIM CIOCOOOM, KaK OMPEAeNATb s
MHOTOYJIEHa CTaHJApTHOTO BUIA, MOKHO JIM HaWTH €ro KOPHU COOTBETCTBYIOUIEH KBaJpaTUYHON
3aMEHOM.

Knacce: >=8 (kBagpaTHble ypaBHeHMsI, 3aMeHA NepPeMEeHHOil)
Pazpen: anredpa
17. UccnenoBanue rpadpukoB JTUHeHBIX QYHKIUIHA Ha IUI0CKOCcTH apamMeTpoB (k ; b)

PaccmoTpum koopauHatHyro miockocts (k;b). Kaxnas mpsimas Buma y=kx+b m3oOpaxaercs Ha
ATON IJIOCKOCTU B BHJE TOYKH. Ha xoopaunHatHo#l miockoctu (k;b) mpoBeneHO Tpu HpsIMBIE,
npoxojsduive deped oAHy Touky. Kaxknas Takas npsMas u300paxaeT HEKOTOPOE CEMEWCTBO
NpsSMBIX Ha IJIOCKOCTH (X;y). Kak 3TH cemelcTBa MPSMBIX CBSI3aHBI MEXIy COOON? AHAIOTUYHBIH
BOITPOC JUIS TPEX NapaJIJIENbHBIA MPSMBIX.

Kuaace: >=7 (quHeiiHass (pyHKIUsA)
Pa3pnen: anreopa
18. InodantoBo ypaBHenue A.A. MapkoBa
PemnTh ypaBHEHHE B LENBIX YuCIax: X +y+z’=3xyz. Kiace:
>=8 (kBajgpaTHbIe ypaBHeHUs, TeopeMa Buera)
Pa3nea: anredpa, apupmernka
19. Ilepnoanyeckas noc/ae10BaTeJIbHOCTD

[TocnenoBarenpuocts  an.2 ® [lan [l an.l1 (a0 @ 0,al @ 1) sBasercs nepuoandeckoii (IpoBepHTE).

IIpu xaxux wucnax ku / a,2 ® ka, . la,, TIoNydaeTcs IEPUOINIECKOI?

oCJIICJ0BATCIIbHOCTD Kaxoit JJIHWNHBI MOXKCT

OBITH TIEpHOA?
Kuaace: >=9

Paznen: anredpa

KonTpoabnas padora Ne 1 Bapuaur

Ne 1.



1. Ha nocke HapucoBaH MHOTOYTOJIbBHUK. OTMETHIIN CEPEUHBI €0 CTOPOH, a CaM
MHOTOYTOJIbHHUK cTEpIii. Kak BOCCTAaHOBUTH MHOTOYTOJIBHUK IO CEpPeMHAM
ctopoH? CKOJIBKO pellieHui uMeeT 3a1aqa?

2. Ha ckonbko yacteit MOKHO pa30UTh MIIOCKOCTh N MPSAMBIMU? Y Ka)KUTE HanOOJblIee
Y HauMeHblee yucio yacteil. Kak Hano pe3ars?

Bapuant Ne 2.

1. Ha30B&M MHOTOYTOJIBHUK PABHOY20IbHbIM, €CIH Y HET'O BCE YTIIbl PaBHBL.
Hamnpumep, paBHOYTOJIBHBIN YETHIPEXYTOIBHUK — 3TO MPSIMOYTOJIbHUK. Y HEro
PaBHBI IPOTUBOIIOJIOKHBIE CTOPOHBI, AUATOHAIM PABHBI U ACIIATCS TOYKON

nepeceyeHust
IIOTI0JIaM H T.J. A KaKHe CBOICTBA €CTh y paBHOYTOJIBHOTO U/eCuyrOJIbHAKA?

2. Ha kneryaroii Oymare oOBeI€H NMPSIMOYTOJILHUK pa3mMepoM 3*4 kiaetku. CKOIbKO Ha
3TON KapTHHKE KBaIpaToB? A CKOJIBKO NPSAMOYTrojibHUKOB? Te ke BOmpOoCH AJist
IPSIMOYTOJIbHUKA pa3Mepamu n*m.

KonTposbHast paGora Ne 2 Bapuanrt

Ne 1.

1. MmeeTcs HECKOIBKO HaCTOAIINX MOHET — BCE€ OAHOI'O BE€Ca, U OJHA (baJ'IBH_II/IBaﬂ — OHa JICr4e.
Kakoe HamMeHbIllee YHCIO B3BCIIMBAHMI Ha YaIllCUHBIX Becax l'IOHaI[O6I/ITC${, 9TOOBI OIIPCACIINTD

¢dansmmByto MoHeTy? Kak Hazmo B3BemmBarh? CHauana pemure 3agaqy s 3, 9, 27 monet. Ta xe
3aj1ava, ecnu (panmpiivBas MOHETa OTJIMYAETCS MO BECy OT HACTOSIIMX, HO HEU3BECTHO, B KaKylO
CTOPOHY.

2. B urpe Hum urparor nBoe. ECTb HECKONBKO Ky4yeK C KaMHSAMH. 3a OJUH XOJ MOYKHO
B3STh JII000€ KOJIMYECTBO KaMHEH, HO TOJBKO M3 OJHOM Ky4KH. BBIMIpBIBae€T TOT UIPOK,
KOTOpPBIN BO3bMET KaMHU nocaeaHuM. Tpebyercs pa3spaborarh cTpareruto urpsl B Hum.

Bapuanr 2.

1. Mygpels! monauy B IUICH K JI0J0eaM. Y JTI0A0€0B eCTh Takoi 00brvaii. [ToiiMaHHbBIX
IUIEHHUKOB BBICTPANBAIOT B KOJIOHHY M HAJIEBAIOT UM Ha I'OJIOBBI KOJIMAKH — KOMY
Oenblil, KoMy YepHbIi — Hayraj. Kaxaplil IeHHUK BUANT, KAKOTO I[BETA KOJIMAKU Y
BCEX, KTO CTOUT IIepe]] HUM, HO HE 3HAET, KAKOM KOJIIIAK Y HEr0 CaMOro U y BCeX, KTO
CTOMT 3a HUM. Kaxx1pIii IIJIEHHUK, HAYMHAas C ITOCJIETHET0, TOJKEH CKa3aTh, KAKOTO
L[BETA Y HEro KOJIMaK (OCTaJbHbIE CIBIIIAT €r0 OTBET). TeX, KTO OTBETUJI IPABUIBHO, —
ormyckarT. OCTanbHBIX — CheqatoT. MypeIsl 3HAIOT PO 00bIYai U MOTYT MEXKIY
coboit noroBoputhbes. Kak Mmyapenam criactu nmo6osbine yenoBek? Kakoe Hanbosbiiee
YHCJIO YEJIOBEK MOKHO CIIACTH B CAMOM XYJILIEM ciiyyae?

2. beckoHeuHas B 00€ CTOPOHBI M0JI0Ca KJIETYAaTON OymMaru COCTOUT U3 YEPHBIX U
OenbIx KIeTok. Kaxayro cekyHly KieTKa, UMEIOIIas Y4eTHOE YHCIIO YEPHBIX
coceJnen,



CTaHOBHTCS OEJIO, a UMEIOINasi HEYETHOE YMCIIO YEPHBIX coceliel — yepHou. M3yunTh
IBOJIFOLUIO Y30POB.

Bomnpocs! Kk 3a4ery.

. CTpyKTypa akCHOMaTH4ECKOTO METOa.

. AKkcHomMaTHKa TEOPUH MHOYKECTB.

. Akcuomaruka Ileano.

. OCHOBHBIE aKCMOMATHUKH €BKJIMJIOBOW F€OMETPHUH.

. Jlornueckas CTpyKTypa apuMeTuKu.

. HenipepbiBHBIE 1po0H.

. AnreOpanyeckue ¥ TpaHCLIEHIEHTHBIE YHCIIA.

. PazpemmmocTsb anredpanyeckux ypaBHEHHH B paJuKajax.

. YpaBHEHHUs C TapaMeTpaMU.

10. CpaBHeHHE €BKIMIOBOH IJIOCKOCTH C IIOCKOCTHIO JIoGaueBcKoro.
11. TlocTpoeHne reoMeTpHii ¢ MOMOIIBI0 (PyHIAMEHTATLHOM TPYIIBI IPeoOpa3oBaHUM.
12. IlapannenbHblid IEpPEHOC.

13. TIpoGiemMbl U3MEPEHHS TEOMETPUICCKUX BEITMYUH.

14. Knaccudukanust GyHKIHA.

15. OcHoBHBIE 3NIeMeHTapHbIe PYHKITMU. Pa3HbIe CITIOCOOBI OnpeaeeHusl.
16. Unterpanst Pumana u JleGera.

O 0 1N DN K~ Wi -



Caenennsi 00 yTBep:KICHHH INPOrpaMMbl HAa O4YepeJHOH Y4eOHBI roJ M PerucTpanuun
U3MEHeHU

VYueOHbIi Pemnrenne BHecennble n3MeHeHUs Iloamuce 3aB.

TOJT Kadeaps kadenpoii
(Ne mporokona, nara)







