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1. Hean ocBOeHMA AUCHUIIMHBI
[ensimu oCcBOEHUS AUCUMILIMHBI “HayuHble OCHOBBI IIKOJIBHOI'O Kypca MaTEMATUKK SBJISIOTCS:
- 0030p MOHATHH U METOJIOB 3JIEMEHTAPHON MaTEMAaTUKU C TOUKHU 3PEHUS BbICILICH MaTeMaTUKH;
- IPUBUTHE CTYJEHTAaM METOJOB METOJOJIOTMYECKOIO aHaliu3a W3YYEHHOM B IIKOJIE U B BYy3€

MaTEMaTuKU.

Ilepeyens mpogeccCHOHAIBHBIX CTAHJAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIHI M TPYIOBBIX
(yHkuuii, coOoTBeTCTBYIOIUX NPOGecCHOHAIBHOM JesITeIbHOCTH BHIIIYCKHUKOB

HammenoBanue n1oKkyMeHTa Kon HaumenoBanue 6a30B0O# TpyIIIbI, JOJHKHOCTH
(mpocdeccun) ninM cienUaIbLHOCTH
OK3 2320 [IpenogaBareny B cpeHEH KOS
2340 [IpemogaBareny B cUCTEME CITEITHATIEHOTO
o0pazoBaHuA
Kon n 0O06001eHHbIe TPYA0BbIe PyHKIMHT Tpynosbie pyHkuun
HauMMeHOBaHUe Kox HaumenoBanue Yposenn HaunmenoBanmue Kon Yposenn
npogeccHOHAIbH KBaJIM(uKa (moxyposeH
oro 11701 b)
cTaHgapra KBaJIH(UKA
11711

01.001 ITenmaror Ilemarornueckas O6menenarornuec | A/01.6
(menmarormueckas NeATEeTLHOCTD T10 Kast pyHKIHUs. 6
JeSITEIbHOCTD B MPOEKTHPOBAHUIO U O0yuenue
JIOIIKOJIBHOM, peanuzanuu Bocnurarensuas | A/02.6
HaYaJIbHOM 00pa3oBaTeIHHOTO JeATeTLHOCTh 6
o01em, A | mpomecca
OCHOBHOM 00IIIEM, 00pa3oBaTeIbHBIX 6
CpeiHeM o0IeM OpraHU3aIHsIX PasBuBaroras A/03.6
00pa3oBaHUN) JIOUIKOJILHOTO, JIESITEITBHOCTh
(BocriuTaTeb, HayaIbHOTO 001IIero, 6
YUUTEIh) OCHOBHOTO 00111eTO,

CpEIHETO 00IIero

o0pazoBaHuA

IMenaroruyeckas INenaroruueckas

JEeSITeTbHOCTD TI0 JeSITEITbHOCT TI0

MPOEKTHPOBAHUIO U peanu3anyu

B | Peamsamun 6 porpamMmm B/03.6 6

OCHOBHBIX OCHOBHOTO H

001m1eo0pa3oBaTeIbHBIX CpEeIHETO

porpamm o0rero

o0pazoBaHus

Mecro nucuuniuabl B ctpykrype OITIOII 6akanaspuara




Jucuunnuza otHocuTesl K Oioky 3: «l'ocynapcTBeHHast utoroBas arrectauus». K gactu OT/],
(dakyapTaTUBHBIC TUCIUIUIMHBL YnuTaercs B 5 cemectpe. Haxomutes mox uanekcom b1.0.25.

3. Pe3yabTaThbl 0CBOEHUSI TMCUMILIMHBI (MoayJisi) HayuHble 0CHOBBI HIKOJBHOIO Kypca
MATEMATHKH

[Ipomiecc w3ydeHHs AUCIUIUIMHBI HAMpaBlieH Ha (QOPMUPOBAHUE DJIEMEHTOB CIIEIYIONMINX
komretreniuit B coorBerctBru ¢ ®I'OC BO no nanHOMy HanmpaBJIeHUIO:

Kon HaumenoBanue NuaukaTop HOCTHKEHUS KOMITETCHIIUN
KOMIIETEH- KOMIIETEHIINHU (3aKperUIeHHBIH 32 TUCIUILITUHON )
U
OIIK-1 CrniocobOeH npuMeHsTh OIIK 1.1: 3HaeT METO/bI UCCIIEOBAHMS, IPUMEHIEMbIE B
(byHIaMeHTaNbHbIC 3HAHUS, | MaTEeMaTUYECKOM aHaIH3e, KOMIJIEKCHOM U
MOJTyYeHHBIE B 00JIaCTH (YHKIIMOHATTLHOM aHAJIHU3Ee, Aredpe, aHATUTUICCKOM
MaTeMaTHYeCKUX U (WIIN) TE€OMETPUHU U TOTOJIOTUH, MU hepeHITTATEHBIX
€CTECTBEHHBIX HAYK, U YpaBHEHUSX, TUCKPETHON MAaTEMAaTHUKE U MaTeMaTUYECKOU
HCIOJIb30BaTh UX B JIOTUKE, TEOPUH BEPOATHOCTEH, MaTeMaTHYECKON
npodeccuoHaTbHON CTaTHCTUKE U CIIy4alHBIX MPOIleccax, YUCICHHBIX
NS TeNIbHOCTH MeTO/aX, TCOPETUUECKON MEXaHUKE;
OIIK 1.2: ymeer myOIu4HO AOKIAABIBATH U OOBACHATH
(dyHIaMeHTaIbHBIC PE3YJIBTATHI B COOTBETCTBYOIINX
paszenax MaTeMaTuKH,
OIIK 1.3: Bnageer HaBBIKAMHU CTPOTOro JI0KA3aTEILCTBA
YTBEP)KIACHUN B 00JIaCTH MaTEMaTHIECKOTO aHAITN3a,
KOMIUIEKCHOTO U ()YHKIIMOHATBHOT'O aHAIIN3a, alreOpsl,
aHAJIMTUYECKOU reoMeTpuu, nuddepeHnnanbHoMn
TE€OMETPUH U TOTOJIOTUH, MU hepeHITHATEHBIX
YpPaBHEHUU, TUCKPETHOM MAaTEMATHUKHA U MATEMAaTHYECKOMN
JIOTUKH, TEOPUH BEPOATHOCTEN, MATEMATUYECKOU
CTAaTUCTUKH U CITyYalWHBIX MTPOIIECCOB, YHCIECHHBIX
METO/IOB, TEOPETUUECKON MEXaHUKH.
[1K-2 CrniocobHOCTB [TK-2.1: 3naet ciocoObl onpeeseHrs BUI0B U TUIIOB
MaTeMaTHIECKH KOPPEKTHO | mpodecCHOHANBHBIX 3aja4, CTPYKTYPUPOBaHUS 33124
CTaBUTBL Pa3IUYHBIX TPYIII.
CCTCCTBCHHOHAYHHbIC [1K-2.2: BriOupaet Hauboee 3¢ HeKTHBHBIE METOIBI
3a/1a4u, 3HaHUE MOCTaHOBOK
KIIACCHUECKHX 3314 pelieHus OCHOBHBIX THUTIOB 3aJ1a4, BCTPEUYAIOIIUXCS B
MATEeMATHKY MaTeMaTHKe.
I1K-2.3: O6namaer cucreMaTHM3MpOBAHHBIMH TEOPETUIECKUMH
¥ TIPAKTUYECKUM 3HAHUSIMHU.




4. CTpyKTypa M colep:KaHMe THCHUILIMHBI (MoayJ/si)) HayuyHble OCHOBBI IIKOJBLHOIO

KYypca MaTeMaTHKH
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)

OO01mast Tpy10€MKOCTh TUCIIUTUTHHBI COCTABIISIET 3 3a4eTHBIX eaunull, 108 vacos.

Bun yuedHoii padoTshl Bcero IMopsinkoBbIii HOMeEp ceMecTpa
5
OO0mast Tpy10EeMKOCTh JUCHUILTUHEI BCETo (B 3.€.), B TOM S3.e.
qucIie:
KypcoBoii mpoexkTt (pabora) HE TIPeTyCMOTPEHO
AyIUTOPHBIC 3aHSITHS BCETO 68 68
(B akaz. 9acax), B TOM YHCIIC:
Jlexuuu 36 36
[IpakTudeckne 3aHATHS, CEMUHAPHI 32 32
JlaGoparopHsie pabOThI
CamocTosTenbHas pabora Bcero (B akajl. yacax), B TOM YHCIIC: 112 112
KCP
OK3aMeH
O01mas Tpy10eMKOCTh TUCIIATUTNHBI 180 180
Ne/ Buner yaeOHOI pabOTHI, BKITIOYAs DOpMBbI TEKYILETO KOHTPOJIS
Neo CaMOCTOSITENIBHYI0 PabOTY CTYICHTOB U yCreBaeMoCTH (110 HeIeIsIM
TPYJIOEMKOCTbH (B Yacax) cemectpa). POPMBI MPOMEKYT.
HaunmenoBanme aTTecT
pa3IeNoB U TeM
AMCLMILIHHBI (MOYJIsT) AynuropHas paborta CamocrosTenbHas
pabota
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Pa3znen 1. OcHOBHBIE 3 TANBI 2 2 2
Pa3BUTHS MAaTEeMATUKHU
1.1 | OcHOBHbIE 3TaIBI Pa3BUTHS 2 |2
MaTeMaTHKH
Pa3nen 2. TeopeTuxo- 6 |4 8
MHO’KeCTBEHHAS M JIOTHYeCKast
0a3a MaTeMaTHKH.
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AKCHOMaTHU4eCKHUil METOJ B
MOCTPOCHUU MAaTEMaTHYECKUX
CTPYKTYD, UX MOJICITHPOBAHHE.
OCHOBHBIE MaTeMaTHYECKHUE
CTPYKTYPBbI, BO3HUKAIOIIHE B
IIKOJIBHOM Kypce
(3KBHBAJICHTHOCTB, TTOPSIOK,
anreOpamyecKue,
TEOMETPUIECKHE,
TOTIOJIOTUIECKHE).
Akcrnomaruka abCTpaKTHOTO
MHOecTBa. TeopeTuko-
MHOYXECTBEHHBIH S3BIK U

OCHOBHBIE (DaKTHI U3 TEOPUHU
MHOJKECTB.

2.2

OCHOBHBIE MHOKECTBA,
BO3HUKAIOILKE B MIKOJbHOU
MaTeMaTHKe (4HUCIIOBBIE,
TOYCYHbIC, HYHKIIMOHATIBHEIC),
YPOBEHb UX U3YUYECHHUS U
npo6iieMbl GOpMHUPOBAHHSI.
buekuus mHOkecTB. MOIIHOCTH
MHOecTBa. Onepaiuu ¢
KapAUHAJIbHBIMH YUCIIAMU.
®dopmanbHasi, MaTeMaTU4YeCcKas U
JMaIeKTHUeCcKast JIOTUKHU, UX
(hopMUpOBaHUE U UCTIOJIL30BAHKE
B IIKOJIbHON MaTeMaTHKe.

Paznen 3. Jlormueckasi
CTPYKTYpPa apu(pMeTHKH U ee
TpenoAaBaHusl.

10

31

Jloruueckas cTpykrypa
apu(METHKH U ee MPernoaaBaHHus.
Harypansnsiii psa. Llensle yucina.
Onpenenenne parroHaATbHBIX
gucen. Onpenenenre
BellleCTBEHHBIX 4ncell. [Ipobiemsbl
paciIupeHus YUCIOBBIX MHOKECTB.
Teopus uncesn.

3.2

Teopwust 1eIMMOCTH B ¥ TEOPHUS
yucen. JlecATHYHOE IIpeCcTaBICHIE
yncia. HempepeiBHbIe 1po0u.
JuodaHToBBI ypaBHEHHSI.
IIpobnema depma.

Paznen 4. Anredbpandeckue
YpaBHeHMsI U HEPABEHCTBA.

16

4.1

Knaccuueckue reomerpudeckue
3aJ1a4u, IPUBOISIINE K
anreOpandecKuM ypaBHEHUSM:
yZIBOEHHE Ky0a, TpUCeKIus yria,
JIeJICHUE OKPY>KHOCTH Ha paBHbIE
4acTH, IOCTPOEHHE HUPKYJIEM U
JHENKOM, TONBKO IUPKYJIEM.
AnreOpandeckue n
TPaHCLEH/ICHTHOE YHCIIa.
TpaHCIIEHAEHTHOCTD YHCEN U .
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O61mas GopmyaHnpoBKa 0
Ppa3pemnMOoCTH anredpandeckoro
YpaBHEHHUS B paJuKajax.
Paspemumsie rpynnst. ['pynna
I'anmya. Teopema l'anya.
Hepaszpemumocts B paaukanax
YpaBHEHMH BBIIIE YETBEPTOI
creneHu. [Ipumepsl Takux
ypaBHeHU. Pemenue
anreOpandecKux ypaBHeHHH 2, 3, 4
CTeNeHel B pajuKanax 1o cxeme
lanya.

[TpubmwkeHHOE peneHue

anreOpandecKux ypaBHCHUH.
Mertop oTaeneHust KOpHEH.

Pazgen 5. OcHOoBHBIE
3JIeMeHTapHble QYHKIUH.

12

20

51

52

53

54

Jlunetinas pynknus. ['padugeckoe,
apupmeTHIecKoe,
AKCHOMAaTHYECKOE ONPEICITCHHS.
Onpenenenne nudQepeHInaIbHIM
ypaBHEHHUEM.

[TokazarenpHas GyHKIUSA.
Apudmernyeckoe u
aKCHOMAaTHYECKOE OITPE/IeIICHUSI.
OrnpenesneHue ¢ MOMOUIbIO
mudpepeHIHaIbHOTO YpaBHEHUS,
UHTErpaa u psja.

IMoka3sarenpHast pyHKLHS HA C.

Jlorapupmudeckasi QyHKIUSL.
OmnpeneneHue Kak 00paTHOH K
MIOKa3aTeJIbHOM, aKCHOMaTHIECKOE,
U C TIOMOIIBIO

UG GepeHaIbHOTO YPaBHEHS,
UHTeTpasa U paja.
Jlorapudmrueckas GyHKIHS Ha C.

CreneHHast QyHKIHUS.
Apudmernueckoe,
aKCHOMAaTHYECKOE OIPE/ICIICHHS U C
noMouipto AndpepeHnaIbHOTo
YpaBHEHUsI, HHTETpaja u psija.
CreneHHas QpyHKIHA Ha .
OKCcHoHeHIMaJ bHas QyHKIUS .
Tpuronomerpuyeckne GpyHKINH.
AKCHOMaTHYECKOE OTpeieNicHue
TPUTO"HOMETPUUECKHUX (PYHKIMH ,
. MoenbHOE KOHCTPYKTUBHOE
onpenenenue , (depe3 yribl U
npoekun). OnpeaeneHue
TPUTOHOMETPUYECKUX (PyHKIMI
yepe3 audhepeHuanTbHoe
YpaBHEHHE, HHTETPAIIBI, PSIbL.
OO0paTHble TPUTOHOMETPUYECKHE
(byHKIUY.

Heoanemenrapusie GpyHkuuu B
IIKOJIFHOM KypCe MaTeMaTHKH.
Pemenne ypaBHeHUI 1 HEpABEHCTB
C UCTOJIb30BAaHUEM CBOWCTB
(YHKIMH, X ONPEAEISIONIHX.




O01mas TPy I0eMKOCTh, B Yacax 5 180 | 36 | 32 | - - 112| - IIpomexyTouHasl aTTecTamus

®opma

3auer

3adeT ¢ OIEHKOH

DK3aMeH

4.2. Conep:xxkaHue TMCUMILIAHBI (MOTYJIs1)

Pasnen 1. OcHOBHBIE 3TaNlbI PA3BUTHS MATEMATHKH
OCHOBHBIE 3TaIlbl Pa3BUTHS MaTEMaTHKH
Pa3nen 2. TeopeTuko-MHOXKeCTBEHHAS] M JIOTHYECKas 0a3a MATEMATUKH.

AKCHOMaTH4ECKHI METOJl B IIOCTPOEHUU MATEMAaTUYECKUX CTPYKTYp, UX MOJEIUPOBAHHUE.
OcCHOBHBIE MaTeMaTHYECKUE CTPYKTYphl, BOSHUKAIOLIUE B HNIKOJIBHOM Kypce (3KBUBAJIEHTHOCTD,
HOPS/IOK, alNredpandeckue, reOMETPUIECKUe, TOTIOIOTUYECKHIE).

Axcrnomaruka abCTpaKTHOTO MHOXKeCTBA. Te0peTHKO-MHOKECTBEHHBIN S3bIK U OCHOBHBIE
(dakThl U3 Teopun MHOXeCTB. OCHOBHBIE MHOXECTBA, BOSHUKAIOLIUE B IIKOJIBHON MaTeMaTHKE
(uMcnoBbIe, TOUCUHBIE, PYHKIMOHAIBHBIE), YPOBEHb UX U3YUEHHUS U MPOOsIeMbl (POPMUPOBAHHUS.

buekuus MHOXKecTB. MoIHOCTh MHOXKeCTBa. Onepanuu ¢ KapAuHAJIbHBIMU YUCIaMH.

dopmainbHasg, MaTemMaTHuyeckass M JAMAJeKTHYecKass JIOTMKH, HUX (OpMUpOBaHHE MU
UCIIOJIb30BAHUE B IIKOJIBHON MaTEMaTHKE.

Pa3nen 3. Jloruueckasi cTpykTypa apugMeTHKH U ee MPenoJaBaHusl.

Jlornueckast CTpyKTypa apuMEeTUKH U ee npenoaBanus. Hatypansuslii psn. Llensie uncna.
Omnpenenenue palnMoHaIbHBIX uyMcen. OrmpeneneHue BellecTBEHHbIX uucenl. [IpoGiiemsl
paclIMpEeHsl YHMCIOBBIX MHOXECTB. Teopusa uucen. Teopus aenumoctd B Z MU TEOPUS YHUCEIL.
Jlecatuunoe npeacraBieHue yucia. HempepsiBable 1po6u. JuodantoBsl ypaBHeHus. [Ipobiema
®depma.

Pazgen 4. Anreopanyeckne ypaBHeHHs M HepaBeHCTBA.

Knaccuueckue reomerpuyeckue 3ajaud, MPUBOASAILINE K alreOpandeckKuM YypaBHEHHUSM:
yZIBOeHHE KyOa, TPUCEKIM yTia, IeJIeHue OKPYKHOCTH Ha PaBHbIE YAaCTH, IIOCTPOCHUE LIUPKYJIEM
U JUHEMKOW, TOJNBbKO  LMpKyneM. AsnreOpanueckue M TPAHCIEHAEHTHOE  YHCIa.
TpaHCLEHAEHTHOCTD YUCEN € U T.

O6mas popMynHpoBKa O Pa3peIIMMOCTH aITre0pandecKoro ypaBHEHHS B pauKaiax.

Paspemnmble rpynnsl. I'pynma I'amya. Teopema I'amya. Hepaspemmmocts B paaukanax
ypaBHEHUH BbIllIe YeTBepTOM creneHu. [Ipumepsl Takux ypaBHeHM. Perienue anredpanyeckux
ypaBHEHHUH 2, 3, 4 creneHen B pagukanax no cxeme ["anya.

[TpubmmkeHHoe penieHue anredpanuyeckux ypaBHeHU. MeTo oTaeneHust KOpHeu.

Pazgen 5. OcHOBHBIE 3JIeMeHTaApHbIEe (PYHKIHH.

Jluneitnas ¢ynkuusa. ['paduueckoe, apudpmeTrueckoe, aKCHOMaTHYECKOE OIPEEIEeHuUsI.
Onpenenenne nupdepeHnaiIbHbIM YPaBHEHUEM.

[ToxazatenpHast GyHKOHUs. ApupMETHYECKOE U aAKCHOMAaTHUYECKOE  OMpEIeNICHUS.
Omnpenenenue ¢ moMoIbo auddepeHnnanIbHOro ypaBHeH!s, MHTerpana u psja. [lokasarenbHas
¢ynxuus Ha C .

Jlorapudpmuueckas  ¢ynknua. OnpeneneHne Kak OOpaTHOM K  TIOKa3aTelbHOM,
aKCHOMaTHYeCKOe, M C IMOMOUIbI0 Au(PepeHnanbHOro ypaBHEHHUs, WHTErpana M psja.
Jlorapupmuueckas ¢pyukius Ha C .

CrenenHass ¢pyHKuus. ApupMeTHyeckoe, akCHOMaTHYECKOE OINPEENIEHUS] U C MOMOILBIO
muddepenimanbHOro ypaBHeHus, nHTerpana u psaa. CrenenHas ¢pynkius Ha C .

DKCroHeHIManbHas (QyHkuus €% . TpuroHomeTpuueckue (QyHKIHMH. AKCHOMATHYECKOE

OIpeeJICHHE TPUTOHOMETPHUECKHX (YHKIMIA COS , SiN . MojenbHoe KOHCTPYKTHBHOE
omnpeenienne COS, SiN (depes yrisl U mpoekitun). OrpeieieHne TPUTOHOMETPUIECKUX (QYHKIHI
yepe3 auddepeHnraibHOe ypaBHEHUE, WHTErpaiibl, psnbl. OOpaTHBIE TPUTOHOMETPHUYECKHUE
byHKIHN.

HesnemenTtapubie pyHKIIMU B HIKOJEHOM KypCEe MaTEMATHKU.

Pemienne ypaBHEHMI M HEPAaBEHCTB C HCIHOJB30BAHHWEM CBOWCTB (DYHKIMH, HX




OTIPEICIISFOIIIHX.



Tembl 1a0opaTopHbIX padoT (JIabopaTopHbIii NPAKTHKYM)

He npenycmotpens! yueOHbpM mmanom OOII

IIpuMepHasi TeMaTHKA KYPCOBBIX padoT

He npenycmotpenst yaeOubiM mmanom OOl



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBUYMBI, 3a4€Thl X DK3aMEHbI. B TeueHne ceMecTpoB CTyACHTHI PEIIAIOT 3aa4l, YKa3aHHbIC
IIPEOIAaBATEIIEM.

6. YueOHO-MeTOoAMUYeCKOe oDecleyeHre CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMH4YeCKHX
yacax)

Pasnenl | OcHoBHBIE 3TANBI PA3BUTHSA
MaTeMATHKHU

11 OcHOBHBIE 3Talbl Pa3BUTHS AynuTopHas padora 2
MaTeMaTUKU

Pa3znen 2 | TeopeTuko-MHOKeCTBEeHHAs U
Jormyeckas 0aza MaTeMaTHKH.

2.1 AKCHOMaTHYECKUN METOJI B AyautopHasi paéora 4
MOCTPOCHUH MaTEeMaTHIECKUX
CTPYKTYD, UX MOJICTTMPOBAHUE.
OcHOBHbBIE MaTEeMaTUYECKUE
CTPYKTYPBbI, BOSHUKAIOIINE B
IIKOJIBHOM Kypce
(?KBUBAJIEHTHOCTb, MOPSIOK,
anreOpanyeckue,
TeOMETPUYECKHE,
TOTIOJIOTUYECKUE).
AxcuomaTka abCTpakTHOTO
MHOeCTBa. TeopeTuko-
MHO>KE€CTBEHHBIH SI3BIK U
OCHOBHBIE (DaKThI U3 TEOPHH
MHO>KECTB.

2.2 OcCHOBHBIE MHOKECTBA, Teoperuvecknii Tect 4
BO3HUKAIOIINE B IIKOJIbHOU
MaTeMaTHKe (YHCIIOBbIE,
TOYEUHbIE, QYHKIIMOHATIBHBIE),
YPOBEHb UX U3yUCHHS U
po6aemMbl OPMHUPOBAHUSI.
buekiusa muoxkecTB. MOIHOCTH
MHOkecTBa. Oneparuu ¢
KapIWHAIBHBIMA YHCITAMHU.
dopmanbHas, MaTeMaTndeckas |




UAJIEKTUYECKast JIOTHKH, ux
(hopMHUpOBaHKE U UCIIOIB30BAHNE
B IIKOJLHOW MaTEMATHUKE.

Paszgen 3

Jloruyeckasi CTpyKTypa
apu(pMeTHKH U ee
NpenojaBaHus.

3.1

Jlornaeckast CTpyKTypa apu(pMETHKH U
ee npenojaBanus. HatypanbHelil psa.
Ilensie uncna.

OmnpenesneHue parioHaIbHBIX YHCE.

OmnpeneneHne BEMECTBEHHBIX YHCEL.
ITpoGems! pacMpeHus YUCIOBBIX
MHOkecTB. Teopus uucen.

AynuTopHasi padora

3.2

Teopust nenmMMOCTH B U TEOpUS
yucen. Jlecatuanoe
MPECTABICHUE YHCIIA.
HenpepbiBHbIE 1pOOH.
JlnodaHTOBBI ypaBHEHHUSI.
[Tpobnema depma.

KonTtpoabsnas padora

Paznen 4

Auredpanyeckue ypaBHeHUs U
HepaBeHCTBA.

41

Kitaccnueckue reomerpudeckue
3aJ1a4uM, IPUBOISALINE K
anreOpanvyeckuM ypaBHEHHSIM:
y/ABOEHHE Ky0a, TPHCEKIUs yTIJIa,
JIEJIEHUE OKPY’KHOCTH Ha PaBHbIE
4acTH, IOCTPOEHUE LIUPKYJIEM U
JINHEMKOW, TOJIBKO LIUPKYJIEM.
Anrebpanyeckue u
TPaHCILIEHIEHTHOE YHCIIa.
TpaHCLEHAEHTHOCTD YUCENl U T.

AynuTopHas padora

4.2

O6mast popmynupoBka o
pa3pemrMoCTH aliredpandeckoro
YpaBHEHHUSI B paJiUKaax.
Paspemmmsle rpynmnst. ['pynmna
l'anya. Teopema I'anya.
HepaspemmumocTts B paaukanax
YPaBHEHUH BBIIIEC YETBEPTON
creneHu. [Tpumeps! Takux
ypaBHeHUH. Pemienue
anreOpanvecKux ypaBHeHHMH 2, 3,
4 creneHel B pajuKanax 1o
cxeme ["anya.

[TpubnuxeHHoe perieHne
anreOpandecKnx ypaBHEHUH.
Merton oTaeneHus KOpHE.

KonTtpoabnas padora

10




Pasznen 5

OcHOBHBIE 3JIeMEeHTAPHbIE
(pyHkumuu.

5.1

JIuneitnast QyHKIHS.
I'paduueckoe, apudmernueckoe,
aKCHOMAaTUYECKOE OIpEIeTICHHUSI.
Onpenenenue
muddepeHIIaATbHBIM
ypaBHEHUEM.

[TokazarenpHast PyHKIIHSL.
Apudmeruueckoe u
aAKCMOMATHYECKOE OIpe/IeIICHUSI.
OrnpezenieHue ¢ MOMOIIbIO
muddepeHInanTbHOTO YpaBHEHHUS,
WHTErpaia u psja.
[TokazaTenbpHast GyHKIMS HA C.

AynuTopHasi pabora

5.2

Jlorapudmuueckas GyHKIUS.
Onpenenenre Kak 00paTHOM K
IMOKAa3aTeIIbHOM,
aKCMOMAaTUYECKOE, U C TIOMOIIIBIO
nuddepeHIaTbFHOTO ypaBHEHUS,
WHTErpania u psja.
Jlorapudmuueckast GyHKIHS Ha
C.

AynuTopHas padora

5.3

Crenennast GyHKIUS.
Apudmerunueckoe,
aKCMOMATHYECKOE OTPEICTICHUS H
C TOMOIIbIO U PepeHITHATBEHOTO
ypaBHEHHUs, HHTErpasa u psija.
CrenenHas pyHKLIUS HA .
DKcIoHeHIanbHast PyHKIUS .
Tpuronomerpuueckne GyHKINU.
AKcruoMaTH4ecKoe onpesieseHne
TPUTO "HOMETPHUECKUX (PYHKITHIA.
MoaenbHO€ KOHCTPYKTUBHOE
ornpezeneHue , (4epes yribl U
npoeknun). OnpeneneHue
TPUTOHOMETPHUECKUX (DYHKIMH
yepe3 nuddhepeHuansHoe
ypaBHEHHE, HHTETPAJIbI, PSIJIBL.
OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIIH.

AynutopHas padora

5.4

Heanemenrapublie GyHKIMH B
LIKOJIbHOM KypPCE MaTEMAaTUKH.
Pewrenue ypaBHeHuii u
HEPABEHCTB C UCIIOJIb30BaHUEM

KonTtpoabsnas padora




CBOMCTB yHKIIHIA, UX
OTTPEACIISFOIITHX.

OuneHouHble cpeacTBa AJsl TEKYUIEro KOHTPOJS YCIeBAeMOCTH W IPOMeKYTOYHOI
aTTecTalnu

Kpurepun oneHKu NpoMeKyTOYHOM aTTecTallMU B (popMe 3a4eTa

Onenka | XapaktepucTuka TpeOOBaHMIA K pe3ysbTaTaM aTTecTaluu B popme 3auera

«3a4TeHO» Teoperndeckoe copepkaHue Kypca OCBOEHO IOJIHOCTBIO Oe3 MpoOesioB HiH B
LIEJIOM, HJTU OOJIBIIIEH YacThi0, HEOOXOJMMbIE TPAKTUYECKHE HABBIKM PabOTHI €
OCBOCHHBIM MaTepHaJIoM C(HOPMHUPOBAHBI MJIM B OCHOBHOM C()OPMHPOBAHBI,
BCE WM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJJaHUi BHITTOJIHEHBI, OT/ICIbHBIEC U3 BHIMOJIHEHHBIX 33aJJaHUN COIepKaT
OLIMOKHU.

«He 3aureno» | Teoperuueckoe coaep:kaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE HABBIKU
paboTsl HEe chOopMUPOBAHBI UK CHOPMUPOBAHBI OTACTHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMmoii 3a1aHuil He
BBITIOJTHEHO JTHO0 BBIMOJIHEHO ¢ TPyObIMH OIIMOKaMH, KaYeCTBO UX
BBITIOJIHEHUS OLICHEHO YUCIIOM 0aJIJIOB, OJIM3KUM K MUHUMYMY.

KpuTtepun oneHkn npoMeKyTO4YHOI aTTecTannu B popMe IK3aMeHa

Ouenka XapakTepucTuka TpeOoBaHUH K pe3yibTaTaM aTTecTaluu B hopme
9K3aMeHa
«OTIM4HO» Teoperndeckoe coaep:kaHue Kypca OCBOEHO IOJHOCTBIO 0€3 Ipo0eos,

CHUCTEMHO WU TJyOOKO, HEOOXOIUMblE MNPAKTUYECKHE HaBBIKM paboThI C
OCBOEGHHBIM MaTepHuajoM c(hopMUpOBaHBI, BCE MPEIyCMOTPEHHbIE pabodei
y4eOHOM nporpaMMoii yueOHbIe 3a1aHUs BHIIIOJHEHBI O€3yNpPeyHO, KaUeCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0asuioB, OJU3KUM K MaKCHUMYyMY.

«Xopomo» Teopernueckoe copepkaHne Kypca OCBOEHO B IeJIoM 0e3 mpoOelios,
He0OXOUMBbIE MTPAKTUUYECKHE HABBIKU pabOThI ¢ OCBOEHHBIM MaTepHaiOM B
OCHOBHOM  c(opMHpOBaHbl,  TNpPEAYyCMOTpEHHble pabouell  y4eOHOI
MpOrpaMMoil yueOHbI€ 3a/laHusl BHIMOJIHEHBI C OT/IEIbHBIMA HETOYHOCTSIMH,
Ka4yeCcTBO BBINOJIHEHHUS] OOJBIIMHCTBA 3aJlaHU OI[EHEHO 4YHCIIOM 0aJuloB,
OJU3KUM K MaKCUMYyMY.

«Y 10BIIETBOPUT Teopernueckoe copaepkaHue Kypca OCBOEGHO OoJblIel 4acTbio, HO
eITbHO» poOEIIBl HEe HOCSAT CYIIECTBEHHOTO XapaKkTepa, HEOOXOJUMbIE TPAKTHICCKUE
HaBBIKM pabOTHI C OCBOEHHBIM MaTe€pHajOM B OCHOBHOM C(HOPMHUpPOBaHBHI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX paboueill yueOHOU

porpamMMoil y4eOHbBIX 3aJaHHi BBIMOIHEHBI, OTACIbHBIE U3 BBIIOJTHEHHBIX




3aJIaHAK COZIEPIKAT OITUOKH.

«HeynosnerBop Teopernueckoe coepkaHne Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBIE
UTEILHO» HAaBBIKK PabOTHI HE CPOPMUPOBAHBI UITU CHOPMHUPOBAHBI OTACIBHBIC U3 HHX,
OOJILIITUHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHON MporpaMMoil yueOHBIX
3aJJaHHIi HE BBIMTOJHEHO JINOO BBIIOJHEHO C TPYOBIMHU ONIMOKaMH, KAueCTBO
WX BBITMIOJIHEHUS OIICHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MUHUMYMY.

6.2. MeToau4eckne yKa3aHus 10 OPraHU3alHM CAMOCTOSATEIbHOI padoThI CTY/ICHTOB

CamocrosrenbHas paboTa sIBJISE€TCSI OJHUM M3 BUJOB YUEOHOH NEATEIBbHOCTH OOy4aroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPYECKOI'O
H0JX0/1a K PELICHUI0 IPo0sIeM yueOHOro U NpoecCHOHAIbHOTO YPOBHS.

AyIuTOpHAs cCaMOCTOSITeIbHAs paboTa 1Mo y4eOHOM AUCHUILTUHE OCYIIECTBISETCS Ha YIeOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJaBATENs U 1O €ro 3aJaHUIO.

BueaynutopHas camocTosiTenbHasi paboTa BBINOJIHACTCS 110 3a/laHUIO MperoaaBarelis 6e3 ero
HENOCPEJICTBEHHOI'O yYacTHSI.

Buasl 3amanuii 11 BHEAyJIUTOPHOW CaMOCTOSTEIBHOM pabOThl, WX XapaKTep, YUYUTHIBATh
cnenu(uKy u3ydaeMoi yueOHO# TUCIUIIMHBI, HHANBUIYAIbHBIE 0COOCHHOCTH 00Y4aroIIeTroCs.

KoHTpoab camocTosiTeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3YeTCsl KaK €JMHCTBO
IBYX (Gopm:

1.CaMOKOHTPOJIb U CaMOOLIEHKa 00y4aroerocs;

2.KOHTPOJIb U OLIEHKa CO CTOPOHBI IIPEN01aBaTeIsl.

Opranusanusi 1 pyKOBOACTBO ayAUTOPHOI CAMOCTOATEIbHON PadoThI

AynmuTopHas caMmocTosiTeNbHas padoTa MO JUCIMIUIMHE BBITOIHACTCS Ha yYEOHBIX 3aHITHUIX
101 HENIOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMHU ayJUTOPHOU pabOThI CAMOCTOATEIBLHONU PaOOTHI SIBJISIOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M IMPAKTHUYECKMX PAaOOT OCYIIECTBIISAETCS Ha J1aOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jns obecrneueHus
CaMOCTOSITENIbHOW  pal0oThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHHIO JIAOOPAaTOPHOU /TIpaKTUYECKON PadOTHI.

Pabora ¢ nutepaTypol, ApyrUMH MCTOYHMKAMHM MH(OpPMAIMH, B T.4. 3JEKTPOHHBIMU, MOXET
pean30BbIBaThC HAa CEMUHAPCKUX U TNMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(pOpMaLUu
MOTYT OBITH TpeJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NurepHer.

[TpenonaBatens GopMyIUpyeT Ledb pabOThl ¢ JAHHBIM U UICTOYHUKOM HH(OpMaIUM, OnpeenseT
BpeMsl Ha IPopabOTKy NOKyMEHTa U (JOpMy OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 33JJaHUI Yallle BCEro MCIOJb3YETCSI HA CEMUHAPCKOM,
MPAKTUYECKOM U JIpYruX BHax 3aHaATui. [IpobieMHas /cutyaryionHas 3aja4ya J0JKHA UMETh YETKYIO
(bOopMyYIHPOBKY, K HEll TOJDKHBI OBITH TOCTABJIEHBI BOIPOCHI, OTBETHI HA KOTOPbIEe HEOOX0AUMO HAUTH U
o0ocHoBaTh. KpuTepuu o1leHKH NMPpaBUILHOCTH pelIeHHs MPoOIeMHON/CUTYallMOHHON 3a/1a4M TOJIKHBI
OBITh MU3BECTHBI BCEM 00YYaIOLIHMCH.

Opranuzanus ¥ pyKoBOJACTBO BHeayAUTOPHOI padoThI

BaeayauTopHas caMocTOsTeNIbHAs paboTa BBIIOIHIETCS O 3aJJaHUIO IIperoiaBaTens, Ho 0e3
€ro HEermoCpeICTBEHHOT0 y4acTusl.

[Ipy mnpenbsBIEHMM BHJOB 3a/JaHUl Ha BHEAYJUTOPHYIO CaMOCTOSITENbHYIO paboTy
PEKOMEHIyeTCsI HCIOJIb30BaTh AU(PPEpEeHINPOBAHHBIN MOAXOA K YPOBHIO TMOJTOTOBIEHHOCTH
oOyuaromerocsi. Ilepen BbIMOTHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIBbHON padoThl MpenojaBareib
MIPOBOAMUT KOHCYJIBTALIMIO C OIpENIEIeHUEM LIeNU 3a/laHus, €ro COJEp)KaHHs, CPOKOB BBIIOJIHEHUS,
OpPUEHTHPOBOYHOTO0 0OBbeMa pabOThl, OCHOBHBIX TpeOOBaHMH K pe3ynbTaTaM paboThl, KPUTEpHUEB



OLICHKH, (OpM KOHTpOJIsI M TeEpeyHs JuTepaTyphl. B mpolecce KOHCYIbTAllMM TMPENOJaBaTeNb
MPEIyIpPexaaeT O BOSMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUYAIOIIUXCS TIPY BHIMIOTHEHUH 3a/IaHUSI.

Jns  Merogudeckoro oOecreueHussT W PYKOBOACTBA CaMOCTOSITEIBHOM  paboTol B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCS y4eOHBIC MOCOOMS, METOINYECKHE PEKOMEHIAINN
[0 CaMOCTOSITETIbHOM MOATOTOBKE K Pa3MYHbIM BUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JUCITUTIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, O0bEMa W COJCPXKAHHUS CaMOCTOSTEIHHOU
paboThI, GOpM KOHTPOJISI U T.II.

CamocTtosTenpHas paboTa MOKET OCYIIECTBISATHCS MHIUBUAYATHHO HITH TPYIITIAMU CTYICHTOB B
3aBHCUMOCTH OT LI€TTH, 00beMa, KOHKPETHOI TeMaTHKU CaMOCTOSITEIbHOU paboThl, YPOBHS CIOXKHOCTH,
YPOBHS TIOJITOTOBJICHHOCTH 00YYarOIIHXCSI.

Bunamu 3aganuii A1 BHEAy TMTOPHOM CaMOCTOSITENIbHON pabOThl MOTYT OBITH:

- JUIS OBJAJICHUS 3HAHUSMHU: YTCHHS TEKCTa; COCTaBIICHUS TIUIaHA TEKCTa; Tpaduieckoe
n300paKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHHWE TEKCTa; BBIMMCKM U3 TEKCTa; pabora co
CIIOBapsSIMH M CIPABOYHMKAM; y4eOHO-HCCIIEZOBaTeNIbCKasi paboTa; KCIOJNB30BAaHUE ayJauo |
BUJICO3AMKCEeH, KOMIIBIOTEPHON TeXHUKH U IHTEpHET pecypcoB U Ip.;

- JUTS 3aKPETUICHHS ¥ CHCTEMAaTU3alliy 3HAHMIA: padoTa ¢ KOHCIIEKTOM JICKIIMH; TIOBTOpHAs paboTa
HaJ y4eOHBIM MaTepUaioM; COCTaBJICHHE IUIaHA, TE3MCOB OTBETA; COCTaBJICHHWE TaOmuI, pedycos,
KPOCCBOPJIOB, TJOcCcapusi [UIsl CHUCTEMaTH3alMu Yy4eOHOro Marepuala; H3yuYeHue CIloBapeH,
CIIPAaBOYHHMKOB; OTBETHI Ha KOHTPOJIBHBIC BOIIPOCHI; aHATUTHYECKass 00pabOTKa TEKCTa; MOJTrOTOBKA
COOO0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; TOATOTOBKA

pedepaToB, TOKIIAI0B; COCTaBlIeHUe Onorpaduii, 3aannuii B TeCTOBOM hopme u ap.

- ansa GOpMUPOBAaHMA YMEHUN: pelIeHHe 3aJad U YHOpaKHEHUH 10 o00pasily; pelieHue
BApUATUBHBIX 33J1a4 U YIPAXXHEHUN; COCTABIICHUE CXEM; PEIICHUE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3aJ1a; MOJATOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; MPOESKTUPOBAHUE U MOJAETUPOBAHNE PA3HBIX BUIOB U
KOMITOHCHTOB NMPO(ECCHOHAIBHON JIESTSIBHOCTH, TIOJrOTOBKA MPE3ECHTAINI, TBOPUCCKUX IPOCKTOB;
MOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIICPUMEHTAIbHAS pab0Ta; MTPOSKTUPOBAHKE U
MOJIEJTMPOBAHUE PA3HBIX BUJIOB M KOMIIOHEHTOB MPO(ECCUOHATBLHOM e TENLHOCTH U AP.

Hdns obecrnieueHusi  BHEAYIUTOPHOM  CaMOCTOSITEIBHOM  pabOThl MO  JUCHUIUIMHE
mpernojiaBatesieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui NIl CaMOCTOSITEIBHOM paboOThI, KOTOPHIi
HeoO0xouM 75t 9 GEKTUBHOTO YIIPABJICHUS JaHHBIM BUIOM yU4eOHOU AeSITENbHOCTH 00YyJaroIIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOATEIILHON pab0TOM, peryIupyeT ee 00beM
Ha OJJHO yueOHOe 3aHSATHE M OCYIIECTBIIAET KOHTPOJIb BHITIOJHEHHS] BCEMU CTYIEHTaMH Ipymnmbl. J{is
yao0CcTBa TMpemnojaBaTeib MOXET BECTH BEIOMOCTh YyueTa BBINIOJIHEHHS MHUHUMYyMa 3aJlaHuM,
HEOOXOUMBI JUIS IOTTYCKa K UTOTOBOM aTTeCTallUU MO JUCITUILTHHE.

B mpomecce camocrosiTenbHOM pabOTHI CTYJIEHT MNPUOOpPETaeT HABBIKM CaMOOpPTaHU3AIINH,
CaMOKOHTPOJISl, CAMOYTPaBIEHUSI U CTAHOBHUTCS AKTHUBHBIM CaMOCTOSTEIBHBIM CyOBEKTOM yueOHOU
JEeSITEbHOCTH.

CTyeHT caMOCTOSITENIbHO OMpeNeNsieT PEeKUM CBOSH BHEayTUTOPHOU paboThl U Mepy Tpy/la,
3aTpavyMBaeMOro0 Ha OBJIAJIEHWE 3HAHUSMU W YMEHUSMH 10 KaXJOW JAUCIUIUIMHE, BBIMOJIHSIET
BHEAYIUTOPHYIO pabOTy MO MHAUBUIYaTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
Or0/KETa BPEMEHH U IPYTUX yCIIOBUM.

ExXenHEeBHO CTYJIEHT JIOJDKEH YIENSATh BBIIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUH BHEAYAUTOPHOH CaMOCTOSITENILHON pPaOOTHl CTYJIEHT HUMEET IIPaBo
oOpalatecsi K MPErojaBaTeo 3a KOHCYIbTallUeH C LIEJbI0 YTOUHEHUs 3afaHusi, (POpPMbI KOHTPOJISA
BBITIOJIHEHHOTO 33/IaHMS.



6.3. Marepuajbl IJisi TPOBeAEHUS TEKYIIEro W MPOMEKYTOYHOT0 KOHTPOJS 3HAHMM
CTY/IEHTOB
1. 3ameyarebHbBIC YHCIA

HazoBem HaTypalibHOE YHCIIO0 «3aMedaTelIbHbIM», €CIIM OHO CaMO€ MaJICHbKOE CPEIN BCEX HATYPaIbHBIX
qrcen ¢ Takod ke cymmon 1mudp. Hampumep, uucio 1 3amedarensHOe, MOTOMY YTO OHO Camoe
Masnenbkoe u3 uucen 1, 10, 100, 1000 u tak ganee. 1 — 310 mepBoe 3ameuaTenbHoe uncio. Haiinure
BTOpOE 3aMedarenbHoe uncio. ONMUIIUTe BCe YMCa, Y KOTOPhIX cymma Iudp Takas xe. To ke ans
TpeTrbero, aecsaroro, 2010-ro 3amedaTesbHOTO YHUCTA.

Haiinmure camoe 0oJibIlioe ABy3HAYHOE 3amMevaresibHOe yrciio. Kakoli y Hero Homep?
Kaace: >=1, <=6
Paspnen: apupmernka

2. IIpsiMOYTOJIbHUKH € 32/JaHHOI MJI0IAbI0

Ha xiierdartoii Oymare HapucyiTe BCe MPSIMOYTOJIBHHUKH, Y KOTOPBIX IUIONIAIh paBHa 24 KIETKaM.
(CTopoOHBI TOJKHBI UATH 110 TpaHULaM KJIETOK.) CKOJIBKO IOJYUUTCS TAKUX MPSIMOYTOJIbHUKOB?

Jis kakux miomazneil ObIBaeT TOJBKO OJMH OpSMOYTOJIBHUK? JIJI1 KakuX — J1Ba pPas3sHbIX
npsiMoyrosbHUKa? TpH pazHbIX npsiMoyTosbHUKA? Kak 3aBUCHUT KOJIMYECTBO BapUAHTOB OT ILJIOIAAn?

HaitguTte n3 Bcex NPSAMOYTrOJbHUKOB C OJAMHAKOBOM IUIOIIAABIO TOT, Yy KOTOPOrO IEPUMETP
HaVMEHBIINM.

Kaace: >=3 (miomaab, nepuMeTp), <=5 (MPOCTbie H COCTABHbIE YHCJIA)
Paspnen: apudmernka, reomerpus
3. Paznoxkenue yncia

Uucno 15 MOXKHO Tpemsi crioco0amu MpeICTaBUTh B BUJE CYMMBbI ITOCIIEOBATEIbHBIX HaTypalbHBIX
qucen: 15=7+8=4+5+6=1+2+3+4+5. A ckoabKO Takux crnoco0os it uncia 115? Kak
HaWTH KOJUYECTBO CIIOCOOOB JIJIsi TPOU3BOJILHOTO Uncia’?

Knace: >=5 (meauresin)
Paszpnen: apudgmernka
4. CynepkoMnbloTep

CynepKoMIbIOTEP YMEET BBIIIOJIHAT TOJIBKO OJHY OIEPALNIO- ONIEPALIMIO CMEIINBAHUS ABYX YUCEIL: U3
qpces M, N KOMIIBIOTEp noxydaet yucio (M+n) /2. Ecau m+n — HeyeTHOE, TO KOMITBIOTED 3aBHcaeT. Bee
MOJTy4YeHHBIE YKClia XpaHATcs B nmaMaTu. IlycTh HamM JaHbBl TpHU YHUCIa, OJHO U3 KOTOPBIX HOJb, a JBa
JIpyrue HaTypajibHble M HE paBHBI ApYT Apyry. /i Kakux yucesn m U N Ha CYNepKOMIIbIOTEPE MOMKHO
MOJIyYUTh €AUHUILLY?

Kunace: >=6 (HOJ)

Pasznen: apupmernka



5. /luaroHaJim npsiMoyroJIbHUKOB

Ha nucte 6ymaru B KJI€TOUKY 0OBENM MPSMOYTOIBHUK pazmepoM 199 x 991 knetok. Uepe3 CKoOIbKO
y3710B (T.€. BEPIIUH KJIETOYEK) MPOXOAUT auaroHayib? CKOJIBKO KJIETOK MEpeceKaeT AuaroHajib 3TOTro
npsimoyronbauKa? [TompoOyiiTe 1aTh OTBET AJIsl MPOU3BOJILHOTO pa3Mepa MPSMOYTOJILHUKA — Pa3MEpOM
M x N KJI€ETOK.

IIpumeuanue. JlnaroHanab nepeceKkacT KICTKy, €CJIM OHA 3aXOJUT «BHYTPbY» 3TOM KIIETKH, a HE IIPOCTO
IIPOXOJAMT YEPE3 BEPLIUHY.

Kanacc: >=6 (HO/)
Paspnen: apupmernka
6. 3agaya o pazmene

Kakmne cyMMBI MOXKHO YIIATHTh MOHETaMH 110 3 1 5 pyosneii? O000IIeHne: KaKue Yiciia BRIPaKAIOTCS
KoMOWHaIMe ax+by, rie a u b — JaHHBIC HATypajbHBIC YKCIA, X U y — MPOU3BOJIBHBIC IICIIbIC
HEOTpHULIATEIILHBIC YUCIIA.

Kumace: >=6 (HOJ)
Pasznen: apupmernka
7. CragaHble KBAAPAThI
CkJaHbBIE YnciIa — 3TO YKCia, KBaapaT KOTOPBIX OKAHYMBAETCS HA ATO ke yucio. Hanpumep:
52=25; 6°=36; 252 = 625.
«[I4ThIO MATH — ABA/NATH MATHY, CIIECTHIO MECTh — TPHILATEH IIECTh.
Haiigure kak MOYXHO OOJIBIIIE CKIIQHBIX YHUCEIT; HAMIUTE CITOCO0 HAXOXKISHUS BCEX TaKMX YHCEII.
Kaace: >=7
Pa3nen: apudpmernka, anredopa

8. Mouck umcen c 3aAadHHbIM KOJiIn4eCTBOM p.enmeneﬁ
EcTb TOIBKO OJJTHO YHMCIIO, UMEIOIIIEE POBHO OJIUH JACIUTEND, - 3TO €IMHMIIA. POBHO /1Ba 1€UTENS UMEIOT
BCE IpOCThIe yncia. POBHO Tpu nenuTtens UMEIOT, HanpuMmep, yucia 4 u 9, spisomuecs: KBaaparaMmu
MPOCTHIX Yucell. Bce mu dncia, UMEroIe pOBHO TPHU JICTHUTENs, 00IagaroT 3TuM cBoiictBoM? Kakum
MOXXET OBITh BHJ YHCIIa, UMEIOIIETO poBHO 4 aenutens? 5 nenutenein? [ MaHHOTO HATYpajIbHOTO
ymcna N onuiunTe Bce HaTypajdbHbIE YKCiia, UMerolye poBHO N genuTenei.

Kaace: >=7 (ocHOBHasi TeopeMa apu¢pMeTHKH)
Paszpnen: apudgmernka

9. Pazno:xenus apooeii

L _0,(142857), 2_ 0,(285714), 3 0,(428571), ...
7 7 7



st yucna 1/7 pa3nokeHne B IECATHYHYIO APOOb MEPUOINIHO M COCTOUT U3 IiecTu 1udp, a as 2/7,
3/7, ..., 6/7 — u3 Tex xe 1ectd Udp B apyrom mnopsiake (mposepbte!). A BoT st yncna 1/13 u 2/13
HaOops! u(p pasHeie. Mccnenyiite pa3noskeHus 3TUX Yyucea U uucen Buaa 1/p, 2/p, ..., (p-1)/p, s p
=17, 19, 41, 47 w npyrum mpoCThIM YHCIaM, H pa30epuTech, Kakue ObIBAIOT IIUKJIBI.

Kaacc: >=8
Paznen: apupmernka
10. Ilepuoanyeckue MoCJae10BaATETbHOCTH

Haiinure neproapl ocienoBaTeaIbHOCTEN:

1) an=n"(mod k),

2) bn =on (Mod K), rae @n — urcia dubonayyn.
Kaacc: >=9 (apudmeTuxu octaTtkoB, ouHoM He0TOHA)
Paznen: apudpmernka

11. Knaccudukanus rpagukoB Ipo0HO-KBAAPATHYHBIX (PYyHKIUIA

ax? +bx +c

Paccmotpum dyskmmo Y = , TJIE B UHCIIMUTEJIE U B 3HAMEHATEJIE — MHOTOWIEHBI CTEIICHU

dx? +ex +f

He Bbime BTOopod. Kakwe Turbel rpaduKoB MOTYT TOJMYYHTHCS (MCCIEAYHTE KOJIUYECTBO HYJICH,
BEPTUKAJIbHBIX U HAKJIIOHHBIX ACUMITOT U T.11.)?

Kaace: >=8 (1po0Ho-KBagpaTH4YHbIe PYHKIINHN)
Pasnen: anredpa
12. CummeTpHYeCKHe MHOTO4JICHbI

CuMMeTpHYeCcKre MHOTOWIEHBI — 3TO MHOTOYJIEHBI OT JBYX IEPEMEHHBIX, KOTOPbIE OT 3aMEHbI OJHON
TIEpEMEHHOM Ha JPYTYIO He M3MeHsroTcs. Hanpumep: X2+y?, X+y-Xy. MHOrowIeHsl U = X + Y U V = Xy
Ha3bIBAKOTCS AJIEMEHTAPHBIMUA CUMMETPUYECKUMH MHOTOYJICHAMU.

BepHo nu, 4uto mM000H CUMMETPUYECKUI MHOTOUJIEH MOXHO TMPEACTaBUTH B BUIE MHOTOUYIEHA OT
anemeHTapHbIX U 1 V? Kak 3To cienats 6b1cTpo?

O0600menue. [TocraBpTe M pemInTe aHAJTOTUYHYIO 33/1a4y JUI1 CHMMETPUYECKOTO MHOTOWIEHA OT TPEX
IIEPEMEHHBIX (CKOJIBKO €CTh 2JIEMEHTAPHBIX CUMMETPUYECKMX MHOTOUJIEHOB OT X, Y, Z?).

Kaacc: >=8 (matemaTtuyeckas uHAYKIUsA, 0uHOM Hbl0TOHA)
Paznen: anredpa

13. MHoOro4J1eH ¢ 3aJaHHBIM HYJIEM

[ToctpoiiTe MHOTOUJIEH € IeNbIMH KO3 (UIIMeHTaMH, UMEIOIUN HOJIb X = J2+4/3. Ilocrpoiite

MHOTOYJIEH HaUMEHBIIIEH CTENEeHHN, 00JIafar0IHI STHM CBOHCTBOM.



O0o0menue. Ta ke 3amaua 111 CyMMBbI K KBapaTHBIX KOPHEH M3 pa3IMYHBIX TPOCTHIX YHCEIT.
Kuaacc: >=8 (kBagpaTHble ypaBHeHHs], MPPALNOHAIBLHOCTH)
Paznen: anredpa

14. UppauuoHaibHbIe KOPHH

[Ipy Kakux LeNbIX a,b,Cc KkopHu ypaBHenusi X*+ax?+bx+Cc=0 3anMCBIBAIOTCS TONBKO Yepes

KBaIpaTU4HbIC HPPAIHOHATBHOCTH? (JlomycKaeTcss HECKOJIBKO 3HAKOB KBaJAPATHOTO KOPHSI — OJIMH B
JPyTroMm.)

Kaacc: >=8 (kBajgpaTHble ypaBHeHHSs, 3aMeHA NepeMeHHBIX)
Pa3zneu: anredpa

15. KostnyecTBO pelieHui
1. HUccnenmyiite KOIMYECTBO KOpHEH YypaBHEHUS x4 + sz +q=0 B 3aBucumoctn OT

napameTpoB P u (. Hapucyiite Ha 1utockocTu mapamerpos (P, ) 00JacTH, COOTBETCTBYIOIIHE
ciyyaro 4, 3, 2 U T.Jl. KOPHEH.

2. AmnanormyHas 3ajada i KyOMUECKOro MHOTOUYJICHA X3 + px+q=0.

3. Hccnenyiite KOIMYECTBO KOpHEH YpaBHEHUS x*+ax?+bx+c=0 B 3aBUCUMOCTH OT

napameTpoB @, b u C. M300pa3uTe COOTBETCTBYMOLIME 00IACTH B IIPOCTPAHCTBE MAPaMETPOB
(a,b,c).
Kaace: >=8 (kBagpaTHble ypaBHeHHs1, TeopeMa be3y)

Pasnen: anredpa
16. Kak yBu1eTh CHMMETPHIO MHOTOYJIEHA?

Vpasaenne x(x+1)(x+2)(x+3)=1 nerko pemaercs ¢ MOMOIIBIO 3aMEHbI HEM3BECTHOM. [t 3TOTO
JIOCTATOYHO MIEPEMHOKHUTh KpaiiHue CKOOKH, IEPEMHOXKHUTD cpenHue CKOOKH:

(X2 +3X)(X? +3X+2) =1 wu caenats 3ameny t = X2 +3X. OxHAKO, €CIH Cpa3y PACKPHITH BCE

CKOOKH, TO HETIOHATHO, KaK PEIIaTh MOJyUYeHHOE YpPaBHEHHE (KaK YBUICTh HY)KHYIO 3aMEHY ):

x* +6x3 +11x2 +6x—-1=0.

TpeOyetcst uccnenoBarb, Kakas 0COOEHHOCTh JICBOW YacTH YpaBHEHHUsS MO3BOJISET CHIENaTh HYKHYIO
3aMeHy, KaKoi KjacC YpaBHEHHH MOXKHO pelaTh MOJAOOHBIM CIIOCOOOM, Kak OIpeneisaTh s
MHOTOWIEHAa CTaHJApTHOTO BUJA, MOXKHO JIM HAaWTU €ro KOPHU COOTBETCTBYIOUIEH KBaJpaTUYHOU
3aMEHOM.

Kaace: >=8 (kBagpaTHble ypaBHEeHMs1, 3aMeHA NepeMeHHOI)
Pa3nen: anredpa
17. UccnenoBanue rpa)uKoB JIHHEHHBIX PyHKIMIT Ha muiockocTH mapameTpos (K ; b)

Paccmotpum koopamHatHyto 1iockocts (K;b). Kaxnas npsmas Buna y=kx+b nzoOpaxaercst Ha 3TOM
IUIOCKOCTH B BHJIe TOUKH. Ha xoopaunatHoit miockoctu (K;b) mpoBeneHo Tpu npsiMble, MPOXOASIITHE



yepe3 oAHy Touky. Kaxnaas Takas npsmMas U300pakaeT HEKOTOPOE CEMEMCTBO MPSIMBIX HA INIOCKOCTH
(x;y). Kak sTi cemelicTBa HpPAMBIX CBS3aHBI MEXAYy COOOW? AHAJIOTMYHBIM BOIPOC AT TPeX
NapauIeIbHBIN MPSMBIX.

Kaace: >=7 (inneiinasi pyHKIms1)
Pa3znes: anredpa
18. ImopanToBO ypaBHeHue A.A. MapkoBa
Pemnts ypaBHEHUE B LIEIBIX YUCIIAX: x2+y2+22=3xyz.
Kuaacc: >=8 (kBaapaTHble ypaBHeHusl, TeopeMa Buera)
Paznen: anredpa, apudpmernka
19. Mepuoanyeckas Mocjie0BaTEJIbLHOCTH

[TocnenoBarensHOCTh &, =—a, —&,,, (@0 =0,a1 =1) sBisercs nepuoguyeckol (mposepwte). [pu

n

kakux yuciax K um | mocinemoBarensHOCTE A, =Ka, +1a,,, momyudaercs nepuommyeckoi? Kakoit

JUTMHBI MOKET OBITh IEPHO?
Kmacc: >=9

Pa3znen: anreopa

KonTpoabHasi padora Ne 1

Bapuant Ne 1.

1. Ha nocke HaprcoBaH MHOroyroiabHUK. OTMETHIIM CEPENNHBI €70 CTOPOH, a caM
MHOTOYTOJIbHUK CTEPH. Kak BOCCTaHOBUTH MHOTOYTOJIBHUK 10 CEpEeIMHAM CTOPOH?
CkonpKo penieHuit nmeert 3agayda’?

2. Ha ckonbko yacteil MOXKHO pa30UTh MIOCKOCTh N IpsIMbIMU? YKakuTe HaubOosbliee U
HauMeHblee yncio yacted. Kak Hamo pe3ars?

Bapuant Ne 2.

1. Ha30oBéM MHOTOYTOJBHHUK pAGHOY20JbHLIM, €CIH y HEro Bce YIibl paBHbl. Hampumep,
PaBHOYTOJILHBIN YETHIPEXYTOJIBHUK — ATO MPSIMOYTOJIBHHUK. Y HEro paBHBI MPOTHUBOIMOJIOKHBIE
CTOPOHBI, TUArOHAJIM PABHBI U JIEJIATCS TOUKOM IepecevyeHus Monojaam 1 T.1. A Kakue CBOMCTBa
€CTb y PaBHOYTOJILHOTO 1eCcmuyroIbHUKA?

2. Ha xneryaroii Oymare oOBenéH NpsSMOYroibHUK pazMepoMm 3*4 xieTku. CKOJIBKO Ha 3TOU
KapTUHKE KBaapaToB? A CKOJIbKO MPSMOYTOJIHUKOB? Te jke BOMPOCHI IS MPSIMOYTOJIBHUKA
pasmepamu n*m.



KontpoJsbHnas pa6ora Ne 2

BapuanT Ne 1.

1. imeeTcst HECKOIBKO HACTOSIINX MOHET — BCE OJJHOTO Beca, U oJHa (ayblniBas — oHa jerde. Kakoe
HAaNMMCHBIICC YN CJIIO B3BGH_II/IBaHI/II71 Ha YallI€4YHbIX BECaxX HOHaI[O6I/ITCSI, ‘ITO6BI OHpeIIeHI/ITB (l)aJIBIHI/IBYIO
moHety? Kak nano B3BemmBaTh? CHavasia pemute 3aaady ais 3, 9, 27 moner. Ta xe 3amava, eciu
(banpIMBas MOHETa OTJIMYACTCS 10 BECY OT HACTOSIIUX, HO HEU3BECTHO, B KAKyI0 CTOPOHY.

2. B urpe Hum urpatot nBoe. EcTh HECKOIBKO KydeK ¢ KaMHAMM. 32 OJUH XOJ] MOXKHO B3STh JIH000€
KOJIMYECTBO KaMHEH, HO TOJIBKO M3 OJHOW Ky4YKH. BBIMIpBIBAET TOT UIPOK, KOTOPBIM BO3BMET KaMHHU
nocienHuM. Tpebyetcs pa3paboTaTh cTpaTeruto urpsl B Hum.

Bapuanr 2.

1. Mynapensl nomaiv B IUIEH K JIOJ0eAaM. Y JIIOJIOEAOB €CTh TakoW oObrvail. [loitmMaHHBIX
IJIEHHUKOB BBICTPAUBAIOT B KOJIOHHY M HAJ€BAlOT UM Ha rOJIOBBI KOJIMAKU — KOMY O€Nbli, KOMY
4yepHbli — Hayraja. KaxJplil IIEHHUK BUUT, KAKOT'O LBETA KOJIIAKH Y BCEX, KTO CTOUT Mepe.
HUM, HO HE 3HA€T, KAKOM KOJIMAK y HEr0 CaMOro U y BCeX, KTO CTOUT 3a HUM. Kaxk/1plil TJIEHHUK,
HAYMHAS C TIOCTIEIHET0, JOJKEH CKa3aTh, KAKOTO I[BETa Y HEro KOJINaK (OCcTajabHbIE CIBIIIAT €ro
otBeT). Tex, KTO OTBETUJI MPABWIBHO, — OTIyCKatoT. OCTaJbHBIX — CheAal0T. MyApelbl 3HaI0T
po 00bIYail 1 MOTYT MEXIY COO0H HOTOBOPHUTHCA. Kak Mypernam cnactu moOoJIbIle YeIoBeK?
Kakoe HanbosbI1ee 4uCIo YeI0BEK MOKHO CIIACTH B CAMOM XYJIIEM ciaydae?

2. BeckoneuHast B 00€ CTOPOHBI TIOJI0CA KIIETUYATOW OYMaru COCTOUT U3 YEPHBIX U OEJIBIX KIIETOK.
Kaxayro cekyHIy KIeTKa, IMEoIas Y4eTHOE YHCII0 YEPHBIX COCeIei, CTAaHOBUTCS OeloH, a
MMEIOIas HEYETHOE YHUCIIO YEPHBIX cOCeNle — YepHOU. 3ydnTh 3BOITIOLHIO Y30POB.

Bonpocsl k 3auery.

. CTpyKTypa akcCHOMaTU4€CKOT0 METO/1a.

. AKCMOMaTHKa TEOpUU MHOKECTB.

. Akcuomaruka Ileano.

. OCHOBHBIE aKCHOMAaTHKH €BKJIMI0BOM F€OMETPHUH.

. Jlornueckas cTpykTypa apupMeTuky.

. HenpepoiBHBIE 1p00H.

. AnreOpanyeckue U TPaHCIIEH/IEHTHBIE YHCIA.

. Pazpemmmocts anredpandeckux ypaBHEHHUH B paJuKaiax.

. YpaBHEHUS C MapaMETPaMHU.

10. CpaBHeHuUe eBKINA0BOM INIOCKOCTH € TIOCKOCThIO JIoGaueBckoro.
11. [locTpoenue reomeTpuii ¢ MOMOIIBIO GyHIaMEHTAIBHOM TPYIIBI TpeoOpa3oBaHuil.
12. TlapannenbHblii IepeHoc.

13. TIpoOaeMbl H3MEpEHUsT TEOMETPUUYECKIX BEITMUNH.

14. Knaccudukarus GyHKIui.

15. OcHoBHBbIE 251eMeHTapHble pyHKINU. PazHbie criocoObl onpeaeneHus..
16. Unrterpanst Pumana u JleGera.

O©oo~NoorTh,wN -



I(oumpo.ab oceoenun Komnememmﬁ

Ne Bun xoHTpoOs Kontposnmpyemsle pasnensl Komnerenmuu,
i\t KOMIIOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCA
1 AynuTtopHas Pa3nen 1- Pa3gen 5 OIIK-1, I1K-2

KOHTp.paboTa(mpoB
€pKa U OIICHKA)

2 Teopernueckuii Paznen 2 OIIK-1, TIK-2

TECT

3 CaMOCTOsTEIRHOE Pasgen 1- Pasgen 5 OIIK-1, [IK-2
pelieHue
MIPAKTHYCCKUX
3aIaHUI
(aynuTopHast)

4 3auer B 5 Pasgen 1 - Pasgen 5 OIIK-1, TIK-2

CECMECTPC

7. Y4eOHO-MeTOAMYeCKOe W MATepHAJbHO-TEXHHYECKOe ol0ecnedeHHe AUCHUIIMHBI
(MoayJis) 3JIeMeHTApHAs MAaTeMAaTUKA
[lepeueHb OCHOBHOM U JOIOJIHUTEIBHOM y4eOHOW JUTEpaTypbl, HEOOXOIMMOH MaJii OCBOEHHUS

JUCHUITIINHBI (MO}IYIIS{) HAaY4YHBIC OCHOBBI HIKOJIBHOI'O KypCa MaTCMaTUKHU.

K ocHoBHOI (00s3aTenbHOI) JUTepaType OTHOCATCS Y4yeOHUKH, ydeOHble mocoOus, y4yeOHo-
MeToAnYecKast IuTepaTypa U MOHOrpaduu, U3ydeHHEe KOTOPBIX SBIISETCS 0053aTeIbHBIM 115 OBJIAJCHUS
3HAHUSIMHM B TIOJTHOM 00beMe MO JUCLUIUIMHE B COOTBETCTBUM C JaHHON mporpammoil. K ocHOBHOI,
NpeX/Ie BCETro, OTHOCUTCS JMTepaTypa, umeromas rpud MuHHCTEpCcTBa 00pa3oBaHHs W HAYKH
Poccuiickoit @enepanyu win Y4eOHO-METOIUYECKOTO OOBEAMHEHUSI, PEKOMEHIYIOINX H3JIaHUE K
MCIIOJIb30BAaHUIO B Y4eOHOM Ipoliecce. B criucke oCHOBHOM JMTEpaTyphl YKa3blBaeTcs He Oojiee maTu
HCTOYHUKOB, WMEIOIIUXCS B JOCTATOYHOM KolmdecTBe B ¢oHae OuOmmorekn. Ecnmm moctymna
AIIEKTPOHHAsI BepcHs yUeOHUKOB, Y4eOHBIX TOCOOUH U T.1., CIAEIyeT yKa3aTh A HUX PEXUM J0CTYyIA.

K nomomHUTENhHOM OTHOCUTCS IJUTepaTypa, pPEKOMeHIyemas OakalaBpaM, Maructpam s
CaMOCTOSITENIFHOTO M3YYEHHUS! MpPU BBIMOJIHEHUM KYpCOBOTO MpoeKTa (paboThl), y4eOHOWH Hay4yHO-
UCCIIEIOBATEeIbCKOW paboThl, NpU HanmucaHuu pedeparoB, s TOATOTOBKM K CEMMHapam,
NPAaKTUYECKUM 3aHATUSAM, JIAOOpaTOPHBIM paboTaM U APYTUM Y4YeOHBIM 3aHATHSAM, a TaKXKe s
yryOJIeHUs ¥ PacIIMPEeHUs 3HaHUH 10 JAHHOM TUCLUIUINHE.



Bce wuWcTOYHMKM B OCHOBHOW W JOMNOJHHUTEIBHOM  JUTEpaType MHaloTCsi €  MOJHBIMU
6H6JII/IOI‘pa(bI/I‘ICCKI/IMI/I OIMUCaHUAMHU B COOTBETCTBHU C pOCCHfICKHM WKW 3alagHbIM CTaHdapTaMHU
oopmiteHHs.

I[J'ISI MarucCTparypsl 003aTeNIbHO HAJIMYHE JIMTEPATYPhI HA AHTJIMACKOM SI3BIKE.

7.1. YueOHasi quTepaTypa:
OcHoBHasnA nuTteparypa:

1. MaTemaTudeckui sHuuknoneguyeckmi criosapb. [n.peq. KO.B. MNpoxopos. —M.: CoB. 3HUMKNONeaus,
1988.

2.®. KneH. OnemeHTapHasi MaTtemaTuka C TOYKU 3peHnsa Boicwen. T. 1. ApudpmeTuka. Anrebpa.
AHanus. — M.: Hayka, 1987.

3. ®. KnenH. OnemeHTapHas MatemaTuka C TOYKU 3peHus Bbiclwen. T. 2. NeomeTpus. — M.: Hayka, 1987.
4.B.A. Iltobeukunit. OCHOBHbIE NOHATUS LUKONbHOM MaTtemaTukn. — M.: MNpoceelleHne, 1988.

5..J1. Kantop, A.C. ConogoBHUKOB. M'MnepkomnnekcHole yncna. — M.: Hayka, 1973.

OdononHutenbHas nuTepartypa:

1. A.B. bpuTtos. Jlornyeckaa cTpykTypa apnpmeTmki 1 ee npenogaBaHms. — B kH.: [TyTu
onTuMmnsaumm obyyeHna matematumke B By3e u wkone. CapaHck, 1986, c. 107-116.

2. .M. YyyaeB. HectangapTHble (yHKUMOHAMbHbIE) NPUEMbI PELLEHNS] YPaBHEHWI: YUEOH.
Mocobue. — CapaHck: N3n-so MopaoB. YH-Ta, 2001.

3. YuebHukmn no anrebpe, reomeTpun, aHanuay.

7.2. IuTepHeT-pecypcebl

http://www.lib.mexmat.ru - DnexTpoHHass OMONIMOTEKa MEXaHWKO-MaTeMaTHYecKoro (akyiabTeTa
MOCKOBCKOTO rOCYAapCTBEHHOTO YHHBEPCUTETA

http://www.mathnet.ru/ - Obmepoccuiickuii Marematnueckuii mopran Math-Net.Ru — sto coBpemenHas
UH(pOpPMAIIMOHHAS CUCTEMA, TIPETIOCTABIISAIONIAS POCCHICKUM U 3apyOe)KHBIM MaTeMaTHKaM Pa3IMIHbIC
BO3MOKHOCTH B IIOMCKE HH(POPMAIIMK 0 MaTEeMaTHYeCKOi Kiu3HH B Poccui.

http://www.benran.ru/ - Bubimoreka o ecrecTBeHHbIM HaykaM Poccuiickoit Akanemun Hayk.

7.3. TIporpamMmmHoe obecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHMYeCKoe odecneyeHne

B opranuzammu ydeGHOro mporecca HEOOXOAMMBIMU SBISIIOTCS CPEACTBA, OOecHeuuBaroIine
ayJIMOBU3yaJIbHOE BOCIpUSATHE Yy4eOHOTo Marepuana ( CHEeNHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
00opyI0BaHUE):

1. locka u mein (uau 60s1ee COBpEMEHHbBIE aHAJIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUHHBIE TEXHOIOTHU

3.MUKpPOGOH M COOTBETCTBYIOLME YCTAHOBKU ([Ji1 paboOThl B OONBIIMX ayJUTOPHSIX C
MHOT'OYHMCIICHHBIMU TPYTIIIaMH CTYJICHTOB)


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

PaGouas mporpamma nucturuinael HayuHble 0CHOBBI IKOJIBHOTO KYpca MAaTeMATHKH
cocTaiieHa B cooTBeTcTBUH ¢ TpeboBanusMu @I'OC BO no nanpasnenuto noarorosku 01.03.01
MaremaTuka (ypoBeHb BBICHIETO 00pa3oBaHusl OaKajaBpuar ), YTBEP:KACHHOTO [Ipukazom
MunuctepctBa o0pazoBanus u Hayku P® ot 10 suBaps 2018 r. N 8 "O06 yTBepx)aeHun dheaepaibHOro
roCyJapCTBEHHOI'0 00pa30BaTEeNIbHOIO CTaHapTa BhICLIET0 00pa30BaHus - GaKalaBpuaT IO HAIIPABICHUIO
noarorosku 01.03.01 Maremaruka'.

[Tporpammy cocraBuiI:
Cr. nmpennonaBatens kadeapsl «Matemaruueckuii anainms3» O3noesa E.B.

[Tporpamma ogo0Opena Ha 3acenanuu kadeapsl «MareMaTHYeCKHit

anaiu3» [Iporokoa Ne 6 ot «27» depans 20251

[Tporpamma oo0peHa YueOHO-METOIMYECKUM COBETOM (PU3HKO-MaTEMaTHUYECKOIO

daxynpTera mpotokon Ne 7 ot «13» mapra 2024 r.



ITpunoxxenune Nel

1. Hepeqenb KOMHeTeHIII/Iﬁ, C YKa3aHMEM ITallOB HUX (l)OpMI/IPOBaHI/IH B IIpouecce

0CBOEeHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl.

[lpr ocBOeHHMM AMCUUIUIMHBI (MOMIYJIS) KOMIICTEHIIMH, 3aKpPEIUICHHBIC 32 HEH, pealn3yroTCs M0
TeMaMm (pa3zienaMm) IUCUUIUIMHBI (MOIyJisi), B ONPEICICHHON CTemeHu (MOJIHOCThIO WM B
OTOBOPEHHOM YaCTH) U Ha ONPE/ICIICHHOM JTarie

Tabmunal.
Kon  |HammeHoBaHME KOMIICTESHITUU NHaukaTop H10CTHKEHUS KOMIIETCHIINH
KOMIIETEH- (3aKperuIeHHBIH 3a TUCIUILIHOMN)
05051

OI1K-1 CriocoOeH MpUMEHSTh OIIK 1.1: 3HaeT METOBI UCCACAOBAHMS, IPUMECHIEMBIC B
(byHIaMEHTaIbHbBIC 3HAaHUS, [MAaTEeMaTUYECKOM aHAJIN3€, KOMIUIEKCHOM U
MOJIydCHHBIE B 00J1aCTH (YHKITMOHATILHOM aHaJIN3e, alreOpe, aHATUTHYECKOM
MaTeMaTHYeCKHUX U (TN ) r€OMETPUU U TOMOJIOTUH, MU hepeHTHATEHBIX
€CTECTBEHHBIX HAYK, U ypaBHEHUSAX, TUCKPETHOM MAaTEMAaTUKE U MaTeMaTHYECKON
HCII0JIL30BATh UX B TOTHKE, TEOPUH BEPOSTHOCTEH, MATEMAaTUIECKOU
npodeccuoHaTbHON CTATUCTUKE U CITyYalHBIX MPOLIECCAX, YACTEHHBIX
TeaTeNnbHOCTU MeTOo/1aX, TEOPETUYECKON MEXaHUKE;

OIIK 1.2: ymeeT myOIUYHO JTOKJIAABIBATH U OOBICHSITH
(byHIaMEHTaIbHbBIE PE3YIbTAThl B COOTBETCTBYIOIIUX
[pazzienax MaTeMaTUKU;

OIIK 1.3: Bnaneer HaBBIKAMH CTPOIOrO JI0KA3aTENLCTBA
YTBEPKJICHUH B 00J1aCTH MAaTEeMaTHYECKOTO aHaJIH3a,
KOMILIEKCHOTO U (DYHKIIMOHAJILHOTO aHAJIN3a, aJIreOphI,
aHAITMTHYECKOW reoMeTpud, nuddepeHInanbHOM
r€OMETPUU U TOMOJIOTUH, MU DEepeHITUATEHBIX
ypaBHEHU M, JUCKPETHON MaTEMAaTUKN U MaTEMATUYECKON
TOTUKU, TEOPUH BEPOSTHOCTEHN, MAaTEMaTUYECKOU
CTaTUCTUKH U CIyYalHBIX MTPOLIECCOB, YUCIEHHBIX
METO/I0B, TEOPETUUECKOW MEXaHHKHU.

T1K-2 CriocooHOCTh MaTemMaTtruecku [[IK-2.1: 3HaeT crmocoOsI onpeiesieHUs BUIOB M THUIIOB
KOPPEKTHO CTaBUTH MpoeCCHOHANIBHBIX 3aJ1a4, CTPYKTYPUPOBAHUS 3a/1a4
ECTECTBEHHOHAYYHBIE 3a/IA9H, |3 myraypx rpyTI.

FHAHHC IIOCTAaHOBOK [1K-2.2: BriOupaet Hanbosee 3QPeKTUBHBIE METOIbI

KJIaCCHYECKUX 3a1a4

MATEMATHKY [peIIeHNs] OCHOBHBIX THUIIOB 33J1a4, BCTPEYAIOLIUXCS B
MaTeMaTHKE.
[1K-2.3: OG6nanaer cucTeMaTH3MPOBAHHBIMU TEOPETHYECKUMU
1 TPAKTUYECKUM 3HAHUSIMHU.




2. Onucanue noka3aresieii 1 KpUuTepreB OLEHUBAHHUSI KOMIIETEHI[HIT HA PA3JIMYHbIX
Tanax ux (ppopMupoBaHus, ONUCAHME LKA OLleHUBAHUS



Tab6muna 2.

ComnocraBJiieHHue HIKAJ OLleHHBAHHUSA

OCBOCHHS)

4-6amnmpHass  |OTIUYHO Xopoiio Y noBierBoputenbHo  [HeyaoBieTBOpUTEIBLHO

[IKaJIa (moBbILIeHHBIH  ((0a30BbIA (moporoBsiii ypoBeHb) (YPOBEHb HE

(YpOBEHb YPOBEHB ) YPOBEHB) cchopMUPOBaH)

OCBOCHUS)

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

GannbHas

LuKana

BuHapHas 3a4yTeHo He 3aureno

LuKana

Tabmuua 3.

OueHuBaHNe 0TBETA HA BONMPOCHI N0 TeMaM /IJIsl YCTHOTO ONpoca

4-0annpHas mkana (ypoenb  |[[Iokaszarenn Kpurtepun

OTin4yHO (TOBBILICHHBIN
YPOBEHB)

- [TonHOTa M3NOXKEHUS
TEOPETUYECKOT0 MaTepHraa;
- [IpaBHIIBHOCTH W/KIH
AQpTyMEHTHPOBAHHOCTh
M3TI0KEHHUSI
(TocenoBaTebHOCTh
neiicTBUi);

- CaMOCTOSITEIBHOCTh
OTBETA,

- Kynberypa peun.

Xopo1o (0a30BbIi YPOBEHb)

'Y TOBIIETBOPUTENBHO
(TTOpOTOBBIN YPOBEHB)

CTyaeHTOM J1aH MOJIHbII, B
ITOrMYECKOU
M0CJIeI0BATEIbHOCTU
[pa3BEpHYTHINA OTBET Ha
MOCTaBJICHHBIN BOTIPOC, T/IE
OH TIPOJIEMOHCTPHUPOBAIT
3HaHUS IPEIMETA B MTOJIHOM
o0Bbeme yueOHOI
POrpamMMBbl, JOCTATOYHO
rTyOOKO OCMBICITUBAET
ITUCITUATITUHY,, TPUBOIUT
COOCTBEHHBIE IPUMEPHI TIO
rpobiemMaTrke
MOCTaBJIEHHOT'O BOIIPOCa

CtyneHTom aH
[pa3BEpHYTHINA OTBET Ha
MOCTaBJIEHHBIN BOIIPOC,
MMPUBOIUT MPUMEPHI, B
OTBETE NMPUCYTCTBYET
CcBOOOIHOE BIiIa[ICHUE
MOHOJIOTHYECKOM Peyblo,
UIOTHYHOCTH U
ITOCJIeI0BATEIILHOCTD
oTBeTa. OIHAKO
ITOTTYCKAeTCsl HETOYHOCTH B
OTBETE.

CTyZIEeHTOM J1aH OTBET,
CBUJIETEIbCTBYIOLIUN B
OCHOBHOM O 3HAHHH
[IPOLIECCOB U3y4aeMOM

AU CIIUITIIMHBI,




HeynosneTBopuTebHO
(YpoBeHb HE CPOPMHUPOBAH)

OTJIMYAFOIIUICS
HE0CTaTOYHON TITyOMHOU 1
MOJITHOTON PACKPBITHS TEMBI,
3HaHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEI0CTaTOYHBIM YMEHHEM
aBaTh apryMEHTHPOBAHHBIC
OTBETHI ¥ IPUBOUTH
MPUMEPHI, HETOCTATOYHO
CBOOOIHEIM BiIaJlEHHEM
MOHOJIOTHYECKOU PEUbIO,
UIOTMYHOCTBIO U
IMOCIICIOBATECIIFHOCTLIO
OTBCTA.

CTyIeHTOM J1aH OTBET,
KOTOPBIN COJIEPKUT PsijL
CEpPBhE3HBIX HETOYHOCTEM,
0OHaPY>KUBAIOLIHIHA
HE3HaHHUE MPOLIECCOB
M3y4aeMOil PeAMETHON
00JacTH, OTAMYAIOIIUNACS
HEryOOKHUM PacKpbITHEM
T€Mbl, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMEHUEM J1aBaTh
ApryMEHTHUPOBaHHbIE
OTBETBHI, CJ1a0bIM BIIaJICHUEM
MOHOJIOTMYECKOM PEYBIO,
OTCYTCTBHEM JIOTUYHOCTH U
MOCJIe10BaTEIbHOCTH.
CTyneHT He criocobeH
OTBETUTDH Ha BOIIPOCHI JIa’Ke
MPH JIOTIOJIHUTENbHBIX
HABOSIINX BOIPOCaxX
[IpEero1aBaTelis.

Tab6muna 4.

OueHnuBaHue NOATrOTOBKHU peepaTon

A-GanbHas mKana (YpoBeHb
OCBOCHHS)

TToka3arenu

Kpurepun

OTIMYHO (MTOBBILIEHHBIN
YPOBEHb)

- ITomHOTA M3I0XKESHUS
TEOPETUYECKOT0 MaTepHaa;
- [IpaBunbHOCTE W/WIH
apryMEHTHPOBAHHOCTh
H3JI0KEHUS
(mocnenoBaTeIbHOCTh
necTBuil);

- CaMOCTOSTEILHOCTD
OTBETA;

BbINOSIHEHbI BCe TpeboBaHns
K HanucaHuio 1 3awuTe
pedepaTa: 0603Ha4eHa
npobnema n obocHoBaHa eé
aAKTyanbHOCTb, cAenaH
KpaTKuii aHanm3 pasnnyHbIxX
TOYEK 3peHnst Ha
paccmaTpvBaeMyto
npo6remy 1 NOrnM4Ho
n3noxeHa cobcTBeHHast
no3uums, cpopMynmMpoBaHbl




- Kynetypa peun. BbIBOAbI, TEMA pacKpbITa
NOMHOCTbLIO, BblAepXKaH
00bEM, cobntoaeHbl
TpeboBaHus K

BHELLUHEeMY 0DOPMIIEHNIO,
NaHbl NpaBuUrbHbIE OTBETHI HA
[AOMONHUTENbHbIE BOMPOCHI
Xopoio (6a30BbIi YPOBEHB) OCHOBHble TpeboBaHUA K
pedeparty 1 ero 3awute
BbINOMHEHbI, HO NPV 3TOM
[monyLeHbl Hego4€EThl. B
H4aCTHOCTU, UMEKTCH
HETOYHOCTU B U3NOXEHUM
MaTepuana; oTCcyTcTByeT
nornyeckasi
nocrnenoBaTenbHOCTL B
CY)XOEHUSX; HE BblAEPXaH
00BEM pedhbepaTa; nmetotcs
ynyLeHus B opopmneHnm; Ha
AOMONHUTENbHbIE BOMPOCHI
Npv 3almTe AaHbl HENomnHbIe

OTBETHI
Y 10BIIETBOPUTEITLHO MMEITCA CYLLIECTBEHHbIE
(OpOroBbIN YPOBEHB) OTCTYNNeHusi ot TpeboBaHnn K

pedepupoaHuto. B
HaCTHOCTW: TeMa ocBelleHa
nywb

HaCTUYHO; AONYLLEHbI
hakTuyeckme owmnbku B
cofepXaHuu pedgepara unm
npv OTBETE Ha
NONOSTHUTENbHbIE BONPOCHI; BO
Bpemsl 3alUnTbl OTCYTCTBYET

BbIBOA
HeynoBieTBOPUTEBHO Tema pedepaTta He packpbITa,
(ypoBeHb He cHhOpPMHPOBaH) obHapyxmBaeTcs

CyLLEeCTBEHHOE

HENOHNMMaHune I'IpO6J'IeMbI

Tabnuma 5.
OueHuBaHue OTBeTa HA 3a4eTe
Onenka XapakTepucTuka TpeOOBaHHM K pe3ysbTaTaM arTecTaluu B popme 3ayera
«3adTeHO» TeopeTnueckoe cosepkaHue Kypca OCBOSHO MOJHOCThIO 6€3 MpoOesoB WK B

11EJIOM, MJTK OOJIbIIIEH YacThi0, HEOOXOIUMBIE TPAKTUYECKHE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepualioM C(HOPMHUPOBAHBI UJIM B OCHOBHOM C(POPMHUPOBAHBI, BCE
WM OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX padoueill mporpaMMoi y4eOHBIX 3aaHui
BBIITOJIHEHBI, OT/IEIbHBIE U3 BHIMOIHEHHBIX 3aJaHUH COJepkKaT OLIMOKH.




«He 3auteno»  [TeopeTrnueckoe cofepkaHne Kypca OCBOCHO YaCTUYHO, HEOOXOIUMbIE HABBIKU
paboThl HE CPOPMUPOBAHBI HITU CPOPMUPOBAHBI OTACTHHBIC U3 HUX,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil yueOHOH porpaMMoii 3a1aHui He
BEITIOJTHEHO JTHOO BBIMTOJIIHEHO ¢ TPyOBIMH OIIMOKaMH, Ka4€CTBO WX BBITTOJIHEHUS
OIICHEHO YMCJIOM 0IIOB, OJIM3KUM K MUHUMYMY.

Matepuansl I NPOBeeHHs TEKYIIEro M MPOMeKyTOYHOT0 KOHTPOJIS 3HAHUH CTY1eHTOB
1. 3ameuaTebHbIE YHCIA

Ha3zoBem HarypaJibHOE 4YHCIIO «3aMe4yaTelIbHbIM», €CJIM OHO CaMO€ MAaJICHbKOE Cpeau BCEX
HaTypaJIbHBIX YHCEI C TaKou ke cymmoit nudp. Hanmpumep, uucno 1 3amedarensHoe, TOTOMY 4YTO
OHO camoe MajieHbkoe u3 uucen 1, 10, 100, 1000 u Tak nanee. 1 —3T0 epBoe 3ameydareabHOE YUCIIO.
Haiinure BTOpoe 3aMevarensHoe yrciio. ONUIINATE BCE YnCia, y KOTOPBIX cymMma Iudp takas xe. To
e JJI TpeThero, aecsitoro, 2010-ro 3amedarenbHOr0 Yucia.

HaiinuTe camoe Oosbiioe JBy3HauHOE 3aMeuaTenbHoe yncio. Kakoit y Hero Homep?
Kaace: >=1, <=6 Pa3ngen:
apudgmMeTnka
2. IIpSIMOYTOIbHUKH € 33JaHHOM IVIOIIA/IbIO

Ha knetuaToii Gymare HapucCyiiTe Bce IPSMOYTOJIBHUKHY, Y KOTOPBIX IJIOMIA s paBHA 24 KIIETKaM.
(CTOpOHBI TOJKHBI UATH 110 TpaHHULaM KJIETOK.) CKOJIBKO OJYUUTCS TAKUX MPSIMOYTOJIbHUKOB?

Jns kakux 1oiomiazed ObIBaeT TOJIBKO OJWH NPSIMOYroyibHUK? [l Kakux — [Ba pasHBIX
npsiMoyronbHuKa? Tpu pasHbIX mnpsMoyroibHuKa? Kak 3aBUCHUT KOJMYECTBO BapUaHTOB OT
IUIOIaIu?

Haiinure u3 Bcex NpsIMOYTOJIBHUKOB C OAMHAKOBOM IUIOIIAIBI0 TOT, Y KOTOPOI'O IEPUMETP
HauMEHBIIINI.

Kaacce: >=3 (niaomaab, nepumerp), <=5 (mpocTbie U cocTaBHbIe yncaa) Pazaen:
apudmernka, reomeTpusi
3. Pa3zjoxkeHue ynciia

Yucno 15 MokHO Tpems ciocobaMu IPEICTAaBUTh B BUIE CyMMBI TIOCITIEIOBATENBHBIX HATYPATbHBIX
qucen: 15=7+8=4+5+6=1+2+3+4+5. A cKoIIbKO Takux cIrroco0oB st uncia 115? Kak
HaWTH KOJUYECTBO CIIOCOOOB JIJIsl TPOU3BOJIHHOTO Uncia’?

Knace: >=5 (meamrtesn)
Paszpnen: apudgmernka

4. CynepkoMnbIoTep



CynepKoMIblOTep YMEET BBIMOIHATH TOJIBKO OJIHY ONEpaIMIO- ONEPALIMI0 CMEIINBAHUS IBYX YUCEN:
U3 4yucel m, N KOMIbIOTEp MmojyyaeT yucio (m+n) /2. Ecim m+n — HeyeTHOe, TO KOMIIBIOTEP
3aBucaeT. Bce monmyueHHble ymcna XpaHsaTcs B namsaTH. [lycTh HaMm JaHbBl TpU 4YHUCHa, OJHO U3
KOTOpBIX HOJIb, a JIBa JPYTUMe€ HaTypalbHble W HE paBHbI Apyr Apyry. s kakux yucen m u n
Ha CYyNEePKOMIBIOTEPE MOXKHO MOITYUYUThH CAUHUILY?

Kunace: >=6 (HOJ)
Paspnen: apupmernka
5. /IluaroHajm npsiMoyroJibHUKOB

Ha nucte Gymaru B KJIETOUKY 00BENTH IPSIMOYTOJLHUK pazmepoM 199 x 991 knetok. Yepes ckoinbKo
y3710B (T.€. BEPILUH KJIETOUEK) MPOXOAUT TuaroHanb? CKOIbKO KJIETOK MepeceKaeT JuaroHalib 3T0ro
npsmoyrosibHuKa? IlompoOylTe math OTBET ISl MPOM3BOJBHOTO pa3Mepa MNPSIMOYTOJbHUKA —
pasmepoM M x N KIIETOK.

Ilpumeuanue. JluaroHanb NepeceKkaeT KIETKY, €CIM OHA 3aXOJUT «BHYTPb» 3TOH KIETKU, a He
MIPOCTO MPOXOJUT YEPE3 BEPIINHY.

Kaace: >=6 (HOH)
Pasnen: apupmernka
6. 3axaua o pa3meHne

Kakne cyMMbl MOXHO yIUIaTUTh MOHeTaMu 1o 3 u 5 py6Onei? OOoOuieHue: Kakue uucia
BBIPa)KAIOTCS KOMOMHAITHEH ax+by, T1ie a u b — qaHHbIe HaTypaibHbIC YUCIIA, X U Y — IPOU3BOJIbHBIC
1eJIble HeOTpULIATeIbHbIE YUCTIA.

Kunace: >=6 (HOJ)
Paspnen: apupmernka
7. CrilgaHble KBaApaThl

CxJigiHbIe Yncia — 3TO YKcia, KBaapaT KOTOPBIX OKAaHYMBAETCS Ha ATO ke yuciio. Hanpumep:

52=25; 62=36; 252 = 625.
«I1sThI0 MATH — ABAANATH MATHY, CIIECTHIO MECTh — TPUANATH HIECThY.
HaiinuTe Kak MOXXHO OOJIBIIIE CKJIAHBIX YHCEIT, HAWIUTE CIOCO0 HAXOXKICHHS BCEX TAKHX YUCEIL.
Kaace: >=7
Pa3nen: apudpmernka, anredopa

8. NMouck uncen ¢ 3agaHHbIM KOJIMYECTBOM AenMTeneﬁ
EcTh TOIBKO OJHO YnCJI0, UMCOIICC POBHO OAWH ACIIUTECIIb, - 3TO CAWHHUIIA. PoBHO nBa menutens
HMCIOT BCC IIPOCTBIC YUCIIA. PoBHO TpU ACIUTCIII UMCIOT, HAIIPUMCP, YUCIIa 4 n 9, SABIIAIOIINCCA
KBaapaTaMu MPOCTBIX YHUCCIL. Bce nu qucia, UMCHOIIIUC POBHO TpHU ACIHTCIIA, O6JIa,Z[aIOT 9THUM



cBorictBoM? Kakum MOXeT ObITh BHJ YMCIIA, UMEIOIIETO poBHO 4 nenurtensa? 5 aenureneid? Jlms
JIAHHOTO HATypaJbHOTO uKciia N OnUImMTe BCe HaTypaJIbHBIC YKCIIa, uMetomue poHO N aenuTenei.

Kaacc: >=7 (ocHoBHasi TeopeMa apu(pMeTHKH)
Paznen: apupmeruxa

9. Pazno:xenust apooeii

10142857, % 0,(285714), ° —0,(a28571), ...

7 7 7

st uucna 1/7 pa3nokeHue B IeCATUUHYIO IpOOb MEPHUOIUYHO U COCTOUT U3 IiecTH nudp, a ais 2/7,
3/7, ..., 6/7 — u3 1ex xe mectd nudp B Apyrom nopsake (mposepsre!). A BoT mis uncna 1/13 u
2/13 nabops! nudp pasubie. MccienyiTe pasioxkeHus 3TUX Yrcel U yncen Buaa 1/p, 2/p,

o (p-1)/p, mmsip=17,19,41, 47 1 npyrum nNpoCTHIM YHUCIaM, U Pa30EpPUTECh, KAKUE OBIBAIOT IIUKJIBI.

Kaace: >=8
Pasnen: apupmernka
10. Ilepuoanyeckue Mocjaea0BATETLHOCTH
Haiiaute nepuoap! mocienoBaTeIbHOCTEH:
1) an=n"(mod k),
2) bn=on (mod k), rie on — yncna GuboHaUYH.
Kaacc: >=9 (apudmeruxku ocratkoB, 6uHoMm HeioToHA)
Paznen: apudpmeruxa

11. Kinaccudukanus rpagukos Apo0HO-KBAAPATUYHBIX GyHKIMIA

ax? +bx +c

PaCCMOTpI/IM q)YHKHI/II-O y= dz—f’ 1€ B YHUCIUTCIC U B 3HAMCHATCIIC — MHOI'OYJICHBI
Xc+ex+

CTEeNeHH He Bbllle BTopoil. Kakue Tumnbl rpagukoB MOTYT OJTyUUThCS (MCCaeayiTe KOJTUYECTBO
HyJIe!, BEpTUKAIBHBIX U HAKIIOHHBIX ACUMIITOT U T.11.)?

Kaacc: >=8 (npooHo-kBagpaTuunbie Gynknuu) Pa3aen:
aaredpa
12. CumMeTpHYEeCKHE MHOTO4JIEHbI

CumMMeTprYeCKue MHOTOWIEHBI — 3TO MHOTOYIEHBI OT JABYX IEPEMEHHBIX, KOTOPBHIE OT 3aMEHbI
OJIHOIi IIEPEMEHHOM Ha JPYTYIO He u3MeHsoTcs. Hampumep: X2+y?, X+y-Xy. MHOro4ieHs U = X +
Y ¥ V = XY Ha3bIBAIOTCS 3JIEMEHTAPHBIMU CHMMETPUYECKUMH MHOTOUYJICHAMH.



BepHo 11, 9TO 110001 CUMMETPUYECKHA MHOTOUWIEH MOYKHO TPEICTABUTH B BUIC MHOTOWIECHA OT
anemMeHTapHbIX U 1 V? Kak 3To cnenath 6b1cTpo?

O0o0menne. IlocraBpTe M peIINTE aHAIOTMYHYIO 3aJady JJIs CHMMETPUYECKOTO MHOTOYIEHa OT
TPEX MEPEMEHHBIX (CKOJIBKO €CTh DJIEMEHTAPHBIX CUMMETPUYECKIX MHOTOWICHOB OT X, Y, Z7?).

Kaacc: >=8 (MmaTtemaTuyeckas MHAYKIUsA, 6MHOM HbI0TOHA)
Pa3znes: anredpa

13. MHOro4wieH ¢ 3aJaHHBIM HYJIEM

[TocTpoiiTe MHOTOWIEH ¢ HENbIMUA KO3(pPULIMEHTaMU, UMEIOIINNA HOJb X = L 3 IToctpoiite

MHOTOYJICH HaNMEHbIICH CTCIICHH, 00JIaJaloNUi STHM CBOMCTBOM.

O6o6menune. Ta ke 3a1a4a Ui CyMMBbI K KBaJIpaTHBIX KOPHEW M3 Pa3IUUHBIX IPOCTBIX YHUCEI.
Kaace: >=8 (kBagpaTHble ypaBHEHHS, HPPAIHOHAJIHLHOCTH)
Paznen: anredpa

14. UppaunoHa/ibHbIe KOPHH

[lpu Kakux Henblx — a,b, ¢ kopnu ypaBHenus X* +ax? +bx+c =0 3amMchIBarOTCA TONBKO Yepe3

KBaJlpaTHUuYHble HMppanuoHanbHOCTU? (JlomyckaeTrcs HECKOJIbKO 3HAKOB KBAJpPaTHOI'O KOPHS —
OJIMH B JIPYTOM.)

Kaacc: >=8 (kBaapaTHble ypaBHeHHSs, 3aMeHA NepeMeHHBIX)
Paznen: anreopa

15. KotuyecTBo pemenuii
. Hccnenyiite KOMMUeCTBO KOpHEH ypaBHEHUS =0 B 3aBucumoctu OT
1. U y y X* + px? + 0

napametpoB P u (. Hapucyiite nHa iockoctd mapametpoB (P, Q) obGmacrtw,
COOTBETCTBYIOIIKE cityqaro 4, 3, 2 U T.JI. KOPHEH.
2. Amanoruysas 3ajaua Jjis KyOHM4eckoro MHorodsieHa X° + px + q = 0.

3. Hccnenyiite konu4ecTBO KOpHeH ypasHeHus X* +ax? +bx+c=0 B 3aBUCHMOCTH OT

napameTpoB @, b u C. M300pa3ure COOTBETCTBYMOIIME O0JaCTH B MPOCTPAHCTBE
napameTpos (a,b, C).
Kaacc: >=8 (kBaapaTHble ypaBHeHHs1, TeopeMa be3y) Pa3nen:

anareodpa
16. Kak yBu1eTh CHMMETPHIO MHOTOYJIEHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 merko perraercs ¢ MOMOIIBIO 3aMEHBI HEM3BECTHOM. J[71s1 3TOTO
JOCTATOYHO NEPEMHOXKUTh  KpallHHE  CKOOKHM,  TMEPEMHOXHTh  CPEIHHE  CKOOKH:

(X2 +3X)(X?> +3x+2) =1 wu caenats 3ameny t = X% + 3X. OaHAKO, €CIH CPA3y PACKPHITH



BCE CKOOKH, TO HEMOHSATHO, KaK peliaTh IMOJIYYCHHOE YpaBHEHHE (KaK YBHJETh HYXHYIO
3aMEHY):



Xt +6x3+11x2 +6x—-1=0.

TpeOyetcs nccaenoBarh, Kakasi 0COOCHHOCTh JICBOW YaCTH ypaBHEHHS MO3BOJISIET C/IENIATh HYKHYIO
3aMeHy, KaKOH KJacC YpPaBHEHHMH MOXKHO peIIaTh IMOJAOOHBIM CIOCOOOM, KaK OMpPENesATh IS
MHOTOYICHA CTaHJApTHOTO BHJIa, MOXHO JII HANTH €ro KOPHU COOTBETCTBYIOIIEH KBaJApaTUYHOMN
3aMCHOM.

Knace: >=8 (kBagpaTHble YpaBHeHUsl, 3aMeHa IepeMeHHOil)
Pa3znen: anredpa
17. UcciienoBanue rpa)uKoB JIMHEHHBIX pyHKIMIT Ha mu1ockocTH mapameTpos (K ; b)

Paccmotpum koopanHaTHyto m1ockocTs (K;b). Kaxmas npsimast Buga y=kx+b nzo0paxkaeTcs Ha 3TOU
IUIOCKOCTH B BHJEC TOYKH. Ha koopamuathHod mockoctd (K;b) mpoBemeHo Tpu mpsiMbie,
IpOXOAsALIHE Yepe3 oaHy ToUuKy. Kakaas takas npsimast n300pakaeT HEKOTOPOE CEMEHCTBO MPSMBIX
Ha TUIOCKOCTH (X;p). Kak 3Tu cemelicTBa MpsIMBIX CBSI3aHBI MEXKAY C000i1? AHATOTUYHBINA BOMPOC
JUIS TpeX MapajuieNbHbIA IPSIMBIX.

Kaace: >=7 (auHeiiHasi (yHKUHS)
Paznen: anreopa
18. luodanToBo ypaBHenune A.A. MapkoBa
Pemmts ypaBHeHMe B LENbIX YncIax: X°+y>+z°=3xyz. Knace:
>=8 (kBajpaTHble ypaBHeHUsl, TeopeMa Buera) Paznen:
aare0pa, apugMeTuKa
19. Ilepuoanyeckas NOC/Jae10BATEIbHOCTh

ITocnenoBarensHOCTh &, =—a, —&,,, (8, =0,8, =1) sBasercs mepuoanueckoii (IPOBEPHTE).

Ipu xakux umcinax K u | mocmemoBarensHOCTh &, = k&, +1a,,; momyuaercst mepuoauyecKoii?

Kakoli 1iiHbI MOKET OBITh TIEpHOA?
Kmace: >=9

Paznen: anredpa

KonTtpoJubnasi padora Ne 1 Bapuanr

Ne 1.



1. Ha nocke nHapucoBaH MHOTOYTOIbHUK. OTMETUIIN CEPEIUHBI €r0 CTOPOH, a caM
MHOTOYTOJILHUK CTEpiIi. Kak BOCCTaHOBUTH MHOTOYTOJILHUK IO CEPEIMHAM CTOPOH?
CKOJBKO pellleHui uMeeT 3a1ada’?

2. Ha ckoipko 9acTeit MOYKHO pa30UTh TUIOCKOCTh N MPSIMBIMHA? Y KaXKUTE HAaOOIbIIICE
Y HauMeHblee ynciio yacted. Kak Hamo pezars?

Bapuant Ne 2.

1. Ha3oBéM MHOTOYTOJIBHUK pagHOY20IbHbIM, €CIIH 'y HETO Bce yIiibl paBHbL. Hampuwmep,
PaBHOYTOJIBHBIN YETHIPEXYTOIBHUK — 3TO MPSIMOYTOJIBHUK. Y HEro paBHBI
IPOTHBOIOJIOXKHBIE CTOPOHBI, JMATOHAIN PABHBI U ACTATCA TOUYKOW NepeceueHust
HOMOJIaM | T.JI. A KaKHe CBOMCTBA €CTh Y PaBHOYTOJIBHOTO /ecmuyTOIbHUKA?

2. Ha xnerdaroii Oymare 00Be/ICH MPSMOYTOJIBHUK pazmMepoM 3*4 kinetku. CKOIBKO Ha ATOH
KapTUHKE KBaapaToB? A CKOJIBKO NMPSIMOYTOJILHUKOB? Te e BOIpoCH! Jyis
NpSMOYTOJIBHUKA pa3MepaMu n*m.

KonTpoJsbnasi padora Ne 2 BapuanT Ne

1. meeTcsa HECKOIBKO HACTOSIIUX MOHET — BCE OJJHOTO Beca, M OJHa (abIInBas — OHA JIeTde.
Kakoe HanMmeHblllee YMCIIO B3BEUIMBAHUN Ha YalllEYHBIX BecaxX MOHAJ00UTCS, YTOOBI ONpPENeTUTh
¢anbmmByto moHeTy? Kak Hano B3BemmBaTh? CHavana pemure 3aaady ais 3, 9, 27 moner. Ta xe
3ajada, eciu (ajblIuBas MOHETa OTIMYAETCS MO0 BECY OT HACTOSAIIMX, HO HEU3BECTHO, B KaKylO
CTOPOHY.

2. B urpe Hum urpatot nsoe. EcTb HECKOJIBKO KyUeK ¢ KAMHSAMH. 3a OJIMH XOJl MOXHO B35Th
M060€ KOJIMUYECTBO KaMHEH, HO TOJIBKO U3 OJHON KyYKU. BRIMTpBIBaET TOT UTPOK, KOTOPBII
BO3bMET KaMHU nocieHuM. TpeOyercs pazpaboTarhk cTpaTeruto Urpsl B Hum.

Bapuanr 2.

1. Mypnpersl omany B IIIEH K JI0A0eAaM. Y JIFOI0EI0B €CTh Takoi oObrdail. [loiMaHHBIX
TJICHHUKOB BBICTPanBAIOT B KOJIOHHY U HAJIEBAIOT UM Ha T'OJIOBBI KOJIMAKH — KOMY OeJbIi,
KOMY 4epHbIi — Hayraja. Kaxxiplii e HHUK BUJIUT, KAKOTO 1[BE€TA KOJIMAKU y BCEX, KTO
CTOMT TEepe]l HUM, HO HE 3HAET, KaKOW KOJIIAK Y HETO CAMOI0 M Yy BCEX, KTO CTOMT 3a HUM.
Kaxaplil miIeHHUK, HaUMHAas ¢ MOCIEIHET0, T0JHKEH CKa3aTh, KAKOTO [IBETA Y HETO
KOJIMaK (OCTaJIbHBIC CIBIIIAT €T0 OTBET). TeX, KTO OTBETWJI MIPaBUIILHO, — OTITYCKAIOT.
OcTtanbHbIX — chefatoT. Myapersl 3Hal0T Mpo 00bIYail 1 MOTYT MEX]Ty cOO0M
noroBopuThes. Kak mynpernam cnactu nmobosbiine yenoek? Kakoe HanbompIee uncio
YeJIOBEK MOKHO CIIACTH B CAMOM XYJIIEM ciryyae?

2. beckoneuHast B 00€ CTOPOHBI TIOJIOCA KJIETUATOW OyMaru COCTOUT U3 YEPHBIX U OEJIhIX
KJeToK. Kaxkyto cekyH Iy KJeTKa, UMEIoIasi YeTHOE YHCII0 YEPHBIX COCEICH,



CTaHOBUTCS O€TIO0i, a UMEIOIIIasi HEUETHOE YHCIIO0 YEPHBIX coceieii — uepHOid. I3ydnTh HBOIIOLNIO
Y30pPOB.

BOHpOCLI K 3a4€Ty.

. CTpyKTypa akCHOMAaTUYECKOTO METO/Ia.

. AKCHOMAaTHKa TEOPUU MHOKECTB.

. Axcuomaruka [leano.

. OCHOBHbIE aKCHOMATHKH €BKIIUOBOM T€OMETPHUH.

. JlJornyeckas cTpykTypa apuQMETUKU.

. HenipepbiBHBIE 1pOOH.

. AnreOpanueckre ¥ TpaHCIICHIEHTHBIE YHCIIA.

. PazpemmmocTs anrebpanyeckux ypaBHEHUH B pajuKaiax.

. YpaBHEHUS C apaMeTpaMu.

10. CpaBHeHue eBKIIMI0BOM IIIOCKOCTH C TUIOCKOCTHIO JIoGaueBckoro.
11. TlocTpoenue reoMeTpuii ¢ MOMOIIBI0 (yHIaMEHTAIBHOMN TPYIIIBI TPeoOpa3oBaHuUi.
12.T1apasienbHbIi IepeHoc.

13. TIpo6iemMbl H3MEPEHHS TEOMETPUICCKUX BEIIMYHH.

14. Knaccudukanus GyHKITHA.

15. OcHoBHBIE 251eMeHTapHble QyHKIKU. PazHbie ciocoObl onpeaeneHus..
16. UnaTerpanst Pumana u JleGera.

oo ok~ ownNE



Cgenennst 00 yTBepXJAeHHM IPOrpaMMbl Ha O4YepeAHON Yy4YeOHBbI roA W perucTpanuu
H3MEHEeHHU I

VYueOHsIit Pertenne Buecennbie M3MeHeHUS Iloxnucs 3as.

TOof Kadeapsl kadempoit
(Ne mporokora, nara)







