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1. Ilesn ocBOeHUSI AUCHHUIINHBI
[enstmu ocBOeHMSI TUCHUIUIMHBL “‘HaydHble OCHOBBI HIKOJBHOTO Kypca MaTeMaTUKU SIBJISIOTCA:
- 0030p MOHATHUI U METOAOB HJIEMEHTAPHON MAaTEMAaTUKU C TOUKU 3PEHHUs BBICIIIEH MaTeMaTHKY;
- IPUBUTHE CTYAEHTaM METOJOB METOAOJOTMYECKOIO0 aHalIW3a HM3yYEHHOM B IIKOJIE U B BYy3€

MAaTCMAaTHKU.

Ilepeyenbs mnpodeccHOHAIBHBIX CTAHIAPTOB, 0000LIEHHBIX TPYAOBBIX (YHKIMA H TPYAOBBIX

(pyHKUMii, COOTBETCTBYIOIINX NPO(ecCHOHATBHON AeSITeJIbHOCTH BbIIIyCKHUKOB

HaumeHoBanue 10KymMeHTa Kon HanmMenoBanre 6a30BOM TPYIIIIEI, JOIDKHOCTH
(mpodeccun) UM CrIeUAIEHOCTH
OK3 2320 [IpenogaBarenu B cpegHeN mikose
2340 IIpenogaBarenu B cUCTEME CIIELIMAIBHOTO
obpazoBaHus
Kon u O06001IeHHbIE TPY/10Bble GYHKUNH TpynoBbie GpyHKIUM
HAHMEHOBaHHUeE Kon HaunmeHoBanue Yposensb HaunmeHnoBanue Kox YpoBennb
NnpogecCHOHATBbH KBaJIu(pUKa (moaypoBen
oro 11070} b)
CTaHjapTa KBaJu(puka
M

01.001 [enaror [enarornueckas Oo6menenarornyec| A/01.6
(memaroruyeckas JIESITEIILHOCTD TI0 Kast (QyHKITHSL. 6
JIEATETHHOCTD B MIPOCKTUPOBAHUIO H OO0yueHune
JIOTIIKOJTLHOM, peanu3anuu Bocmurarensaas | A/02.6
HaYaJIbHOM 00pa30BaTeNbHOTO JIEATSITLHOCTh 6
o0111eM, A | mpouecca
OCHOBHOM 00I1IeM, 00pa3zoBaTeNbHBIX 6
CpemHeM olmieM OpraHu3alugxX PasBuBatomas A/03.6
00pa30BaHUN) JIOIITKOJIEHOTO, JESITETFHOCTh
(BocTTaTEND, HaYaJILHOI'0 OOIIETO, 6
YUUTEIh) OCHOBHOTO 00IIIEero,

CpeIHero oouero

00pazoBaHus

[Tenaroruueckas Ilemarornueckas

JACATCIIbHOCTD 110 ACATCIBHOCTD I10

MPOCKTUPOBAHUIO U peanuzanuu

B | peanmsaumm 6 porpamMmm B/03.6 6

OCHOBHBIX OCHOBHOT'O N

0011eo0pa3oBaTeIbHBIX CpeAHEro

porpaMm o01ero

00pazoBaHus

Mecto nucuunimabl B ctpykrype OIIOII 6akanaBpuarta




JuctumuinHa oTHOCHTCS K 00Ky 3: «[ocynapctBeHHast uroroBas arrectanus». K wactu OT/],
(baxynpTaTUBHBIC AUCIUIUTHHBL. YnTaeTcs B 5 cemectpe. Haxonutest mox manekcom b1.0.25.

3. Pe3yabTaThl OCBOEHHS AUCHHMILUIMHBI (Moaynas) HayuHble OCHOBBI IIKOJBbHOIO Kypca
MAaTEeMaTHKH

[Ipomecc wW3ydeHHWs MUCHUIUIMHBI HAmpaBlieH Ha (OPMHPOBAHHE DSJIEMEHTOB CIIEAYIONIUX
koMmrereHni B cootBercTBUM ¢ PI'OC BO 1o nanHoMy HanpaBlIEHUIO:

MaTeMaTU4YCCKU KOPPEKTHO
CTaBHUTb
CCTCCTBCHHOHAYYHBIC
3aJa4u, 3HaAaHHUEC ITIOCTaHOBOK
KIIAaCCHYCCKHX 3a1a4
MaTCMaTHKHU

Kon HaumenoBanue WuaukaTop HOCTHKEHHUSI KOMIETEHIIUN
KOMIIETEH- KOMIIETEHIIUHU (3aKperIeHHBIN 33 TUCITUTIIIHOMN )
U
OIIK-1 CnocoOeH MpUMEHATh OIIK 1.1: 3HaeT MeTonbl HCCIEN0BAHUS, IPUMEHSEMBIE B

¢dbyH1aMeHTallbHbIC 3HAHMS, | MAaTeMaTUYECKOM aHAIHN3€, KOMIJIEKCHOM U

MOJIy4YeHHBIE B 00J1aCTH (YHKITMOHATTFHOM aHaIH3e, anredpe, aHATUTUICCKOM

MaTeMaTUYeCKHUX U (WIJIH) T€OMETPUHU U TOTOJIOTHH, TUdPepeHITMATBHBIX

€CTECTBCHHBIX HAyK, U YpaBHEHUSX, TUCKPETHONH MaTEeMAaTUKE U MAaTEMATHIECKON

HCIIOJIb30BaTh UX B JIOTUKE, TEOPUH BEPOSITHOCTEH, MaTeMaTH4YEeCKON

npodeccuoHaIbHON CTaTHCTUKE U CIIYYalHBIX MPOIECCaX, YUCICHHBIX

JESITeIbHOCTH METO/1aX, TEOPETUUECKON MEXaHHUKE;
OIIK 1.2: ymeeT myOJIUYHO AOKJIAABIBATH U OOBICHSITH
(yHIaMeHTalIbHbIE Pe3yIbTaThl B COOTBETCTBYIOIINX
paszzienax MaTeMaTHKH;
OIIK 1.3: Biageer HaBBIKAMHU CTPOTOTO JOKa3aTEbCTBA
YTBep)K,Z[CHI/Iﬁ B 00JIaCTH MaTEMaTHYECKOTO aHaJIn3a,
KOMIUIEKCHOTO U (DyHKIIMOHAJIHLHOTO aHaAJIM3a, anreopsl,
aHAJTMTUYECKON TeoMeTpuu, TuddepeHnaaIbHOR
TE€OMETPUHU U TOTOJIOTHH, AU PepeHInaTbHBIX
YpaBHEHUH, JUCKPETHOW MAaTEMATUKN U MAaTEMATUYECKON
JIOTUKHU, TEOPUH BEPOSITHOCTEH, MaTeMaTHUECKON
CTAaTUCTUKH U CIIYYailfHBIX MPOLIECCOB, YUCICHHBIX
METOJIOB, TEOPETUUECKON MEXaHUKH.

[K-2 CrocobHOCTh [IK-2.1: 3Haet criocoObI onpeaeieH s BU0B U THIIOB

npodeCCHOHATBHBIX 33/1a4, CTPYKTYPUPOBAHHS 33124
Pa3IMYHBIX TPYIIL.

[IK-2.2: Bsibupaet Haubosee 3¢ HEKTUBHBIE METOIbI
pEIIeHUsT OCHOBHBIX THIIOB 33J1a4, BCTPCUAIOIIUXCS B
MaTeMaTHKe.

IIK-2.3: O6nagaer cucTeMaTU3MPOBAHHBIMH TEOPETHIECKUMH

" IIPAKTUYCCKUM 3HAHUSIMHU.

4. CTpyKkTypa M coAep:KaHue AUCUMIIMHBI (Moay.s) HayuyHble 0CHOBBI HIKOJIBHOIO Kypca
MaTeMATHKH

4.1. CTpyKTypa IMCHUILIUHBI (MOAYJIST)

OO61ast TpyJ0€MKOCTh AUCLUILIUHBI COCTABIISAET 3 3a4eTHBIX eqUHUL, 108 Jacos.

Bua yuyeOHoii padoThl Bcero IHopsinkoBblil HOMep cemecTpa
5

OO0m1ast TpyI0EMKOCTb AUCLMITIMHEI BCETO (B 3.€.), B TOM S3.e.

qucie:




KypcoBoii mpoekT (pabota) HE TIPETyCMOTPEHO
AyAUTOpHBIE 3aHATHUS BCETO 68 68
(B akaj. yacax), B TOM YHCJIE:

Jlexun 36 36
[TpakTHUyecKue 3aHATHsI, CEMUHAPBI 32 32
JlabGoparopHbie pabOTHI

CamocTosTenpHas paboTa Bcero (B akaj. 9acax), B TOM YHCIIE: 112 112
KCP

OK3ameH

OO01mas Tpy10eMKOCTh AUCIUTUTHHBL 180 180

HaumenoBanue
Pa3IeioB U TEM
JTUCTIHATUTAHBI (MOIYJIST)

ceMecTp

Bunsr yaeOHON pabOTHI, BKITFOYAs
CaMOCTOSITENIbHYIO Pa0OTY CTYJJCHTOB U
TPYJIOEMKOCTH (B Yacax)

AynurtopHas pabora
pabota

CamMocrosTenbHast

DopMBI TEKYIIEro KOHTPOIIS
ycrieBaeMocTH (110 HeeJsiM

cemectpa). DOpMBI IPOMEXKYT.

aTTeCT

BCETO

JIEKIUU
IIpakT. 3aHaTHS
JIaGopar. 3aHsaTus
Jlp.BUIBI KOHTAK. Pao.
Bcero

KypcoB. pab(.mpoekT)
IToaroToBKa K 9K3.

Jlpyrue BUABL

CobecenoBanne

IIpoBepka TecToB
IIpoBepka KOHTP.pad
ITposepka pedepara
IIpoBepka 3cce u

Konoxksuym

Kypcosag pabdora

Paszgen 1. OcHOBHBIE 3TaNbl
Pa3BUTHS MATEMATHKH

(5]
N
(5]

1.1

OCHOBHBIE 3TaIlbI pa3BUTHUA
MaT€MaTuKu

[\
[\S]

Paznen 2. TeopeTuko-

0a3a MaTeMaTHKH.

MHOKECTBCHHAsI M JIOr'H4YECKasd

2.1

AKCHOMATHYECKHUHN METOJ B

OCHOBHBIC MATEMATHYCCKHEC
CTPYKTYPBI, BO3HUKAIOIIUE B
HIKOJIBHOM Kypce
(3KBUBAJICHTHOCTb, MOPSJIOK,
anrebpandeckue,
TeOMETPHUYECKHE,
TOIOJIOTHYECKHE).
Axcromatnka abCTpaKTHOTO
MHOXeCTBa. TeopeTuko-
MHOKECTBEHHBIH SI3BIK U
OCHOBHBIE (DaKTBI M3 TEOPUH

MHOXCCTB.

MOCTPOCHUN MaTEMaTHYECKUX
CTPYKTYP, X MOJICIIUPOBAHHE.




2.2

OCHOBHBIC MHOXKECTBA,
BO3HUKAIOIIKE B IIKOJIBHOM
MaTeMaTHKe (YHCIIOBBIC,
TOYEYHbIE, (YHKIMOHAIBHEIC),
YPOBEHb UX U3yUYCHHUS U
npoOieMbl popMHUpOBaHUSI.
Bueknus MaHoxecTB. MOIIHOCTD
MHOKecTBa. Onepanuu ¢
KapAWHATEHBIMU YUCIIAMHU.
dopmanpHas, MaTeMaTHIeCKast U
JUAJIEKTHYECKast JOTHKH, UX
(hopMHpPOBAHUE U UCIIONTBE30BAHIE
B IIKOJBLHOW MaTEMaTHKeE.

Pa3znen 3. Jlornueckasn
CTPYKTYpa apu(pMeTHKH U ee
NpenoaaBaHusl.
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3.1

Jlornueckast cTpykTypa
apu(METHKH U ee NPenoaBaHus.
Harypansnsiii pan. Llensle yncia.
OnpeneneHue paruoHAIBHBIX
grcen. Onpexnenenne
BEIECTBEHHBIX uncel. [Ipobiaemsl
pacHIvpeHyst YUCIOBBIX MHOKECTB.
Teopus uncern.

32

Teopust JeTMMOCTH B U T€OpHUs
yucen. JlecsTUUHOE MpecTaBlIeHEe
yucna. HempepoiBHBIE TpoOH.
JrnodaHTOBBI ypaBHEHUSI.
[Ipobnema depma.

Pa3gen 4. Anreopaunyeckue
YpaBHeHHsI H HepaBeHCTBA.

16

4.1

Knaccnueckne reomerprudeckue
3aj1a4M, IPUBOJISIINE K
anreOpanyecKuM ypaBHEHHUSM:
yIIBOEGHHE Ky0a, TPHCEKIHS yIia,
JIeJIeHnE OKPY)XHOCTH Ha paBHbIC
YaCTH, IIOCTPOCHUE LIUPKYJIEM U
JMHEHKOI, TOJIBKO IUPKYIEM.
Anrebpanueckne u
TPaHCLEHIEHTHOE YHCIa.
TpaHCIEHIEHTHOCTD YHCEeNl U .

4.2

O6mast GopMyIMPOBKa O
pa3pemnMoCTH aredpanyeckoro
YpaBHEHHS B paiuKaax.
Pazpemmmsle rpynnsl. ['pynna
lanmya. Teopema I'anya.
HepaspemmmocTs B pagukagax
YpaBHEHMI BbIIIE YETBEPTOM
crenenu. [Ipumeps! Takux
ypaBHeHU. Penienue
anrebpanyeckux ypaBHeHUH 2, 3, 4
CTENEHEN B pasiuKallax 110 CXeMe
lanya.

[TpubamxeHHoe peuieHue
anreOpandecKux ypaBHEHHH.
Mertop otneneHus: KOpHen.

Pa3znen 5. OcHOBHEBIE
3JIeMeHTapHbIe PYHKIIHH.

12

20




5.1 |/luneiinas ¢pynxuus. I'padudeckoe,
apudmeTnyeckoe,
AKCHOMATHYECKOE ONPEICICHHUS.
Onpenenenne muddepeHnnanbsHbIM
YpaBHEHUEM.

[Toka3arenbHast GYHKLHSL.
Apudmerndeckoe u
AKCHOMATHYECKOE ONPEICICHHUS.
OmnpezeneHue ¢ MOMOIIBIO

I hepeHINaTbHOTO YPaBHEHS,
UHTerpajia v psia.

[Moka3zarenbHast (GYHKUHUS HA C.

5.2 |Jlorapudmuueckas QyHKIHUS.
Ornpenenenrie Kak 0OpaTHOH K
MOKa3aTeIbHOW, aKCHOMATHYECKOE,
U C TIOMOIIIBIO

G hepeHnaIbHOTO YPaBHEHS,
MHTErpaja u psja.
Jlorapudmmueckast pyHKIHS HA C.

Crenennast pyHKIusI.
5.3 Apudmernueckoe,
AKCHOMAaTHUYECKOE OINPEICTICHUS U C
MOMOIIBI0 AU PEePeHIIMATBHOTO
ypaBHEHHSI, HHTETpaJla U psia.
CreneHHasi pyHKIuUs Ha .
OKcnoHeHIa bHas QyHKIUS .
Tpuronomerpuueckre GpyHKINH.
AKcHUoOMaTH4ecKoe omnpesiesiecHre
TPUTOHOMETPUYECKUX (pyHKUMIT ,
. MonenbHOE KOHCTPYKTUBHOE
ompeneneHue , (depes yrisl U
npoekiun). OnpeaeneHue
TPUTOHOMETPUYECKUX QYHKIUI
yepes auddhepeHnnanbHoe
ypaBHEHHE, HHTETPaJbl, PSbl.
OO0paTtHble TPUTOHOMETPUUECKHE

byHKIMY.

Hesnemenrapusle QyHKIuM B

5.4  |UIKOMBHOM Kypce MaTeMaTHKH.
Pemenue ypaBHeHUi 1 HEpaBEHCTB
C HCIIOJIb30BaHUEM CBOMCTB
(YHKIMH, UX ONPEAEISIONINX.

OO6mrast Tpy10€MKOCTh, B 9acax

180

36

32

112

IIpomexyTouHas arrecranus

®opma

3auer

3adeT ¢ OLEHKOH

DK3aMeH

Pa3zpnen 1. OcHOBHBIE 3TaNbl PA3BUTHS MATEMATHKH
OCHOBHBIE 2Tarnbl Pa3BUTHsI MAaTEMaTHKH

4.2. Conepxanue JMCUMILIUHBI (MOXYJIS)

Pa3pnen 2.TeopeTuko-MHOKeCTBEHHAS U JIOTHYeCKasi 0232 MATEeMATHKH.




AKcHOMaTHYECKU METOJ B IOCTPOCHHHM MAaTEMaTHYECKUX CTPYKTYp, MX MOJAEIUPOBaHUE.
OcHOBHBIE MaTeMaTHYECKUE CTPYKTYpbl, BO3HMKAIOIIME B ULIKOJIBHOM Kypce (3KBUBAJIEHTHOCTb,
MOPSAZIOK, anredpanyeckue, reOMeTpUIECKHEe, TOMOJIOTHUECKUE).

AxcuomMaTika aOCTpaKTHOIO MHOXeCTBa. TeopeTHKO-MHOKECTBEHHBIH SI3bIK U OCHOBHBIE (DAKThI
13 TeOpuH MHOKecTB. OCHOBHbBIE MHO>KECTBA, BO3HMKAIOIINE B IIKOJBbHOW MaTeMaTHUKe (UHMCIIOBBIE,
TOYeUHbIe, (YHKLINOHAIbHbIE), YPOBEHb UX MU3YUEHHUS U MPOOJIeMbl (POPMUPOBAHHUS.

buekmus MmHOkecTB. MOIIHOCTh MHOKECTBA. Onepanuu ¢ KapAnHAIbHBIMU YUCIaMH.

dopmaibHas, MaTeMaTHYeCKasi M TUAJIEKTUUECKas JIOTUKH, UX (POPMUPOBAHHE U UCIIOJIb30BaHHE
B IIKOJIBHOM MaTeMaTHKE.

Pa3nes 3. Jlornyeckasi CTPyKTypa apu()METHKH H ee NpenojaBaHus.

Jlornyeckast cTpykTypa apudMeTHKH W ee npenonaBanus. Hatypanwsnbiii psg. Llensie uumcra.
Omnpenenenne panMoHaidbHBIX ynces. OmnpeneneHne BellecTBeHHbIX yuceln. [Ipobaemsl pacupeHus
YHMCIOBBIX MHOXKecTB. Teopus umcen. Teopust genumoctw B Z  u Teopus wumcen. JlecATHdHOE
npeacTaBieHue uncaa. HenpepreiBabie n1poou. {nodantossl ypaBHeHnus. [Ipodiema depma.

Pasnen 4. Anredpandeckue ypaBHeHHsI M HEPaBeHCTBA.

Krnaccuueckne reoMmerpuueckue 3aladyd, MPUBOJALINE K aireOpanvyeckuM YpaBHEHHSIM:
yABOCHHE Ky0a, TPUCEKIHs yriia, JIeJIeHHe OKPYXHOCTH Ha pPaBHbIE YacTH, MOCTPOCHUE ILIHUPKYJIEM U
JUHEHWKOW, TOJBKO IMPKyJeM. AnreOpandeckue W TPAHCICHJACHTHOE 4Hcla. TpaHCIEeHIEHTHOCTh
YACell € U .

O6mast popMyITUPOBKA O PA3PEITUMOCTH AIreOPandecKoro YpaBHEHHUS B paauKaiax.

Paspemmnmble rpynmsl. I'pynma TIanya. Teopema Tanya. HepaspemuMmocts B pagukanax
ypaBHEHUH BbIlIe 4eTBepToil creneHu. Ilpumepsl Takux ypaBHeHUil. Pemienue anrebpamdeckux
ypaBHEHHUH 2, 3, 4 creneHel B pagukaiax mo cxeme [anya.

[IpubmmkeHHoe perieHne airedpandeckux ypaBHeHUH. MeTos oTaeneHus: KopHe.

Pasnen 5. OcHOBHBIE d/1eMeHTapHbIE (PYHKIHH.

Jluneiinas ¢ynkuusa. ['paduyeckoe, apudmernyeckoe, aKCHOMATHUYECKOE OINpeAeSeHus.
Onpenenenue nuddepeHnnantbHbIM ypaBHEHUEM.

[TokazarenbHast GyHKIMA. ApudmMeTndeckoe U akcuoMaTudeckoe omnpenenenus. OnpeaeneHue ¢

noMoIieko auddepeHnnanbHoro ypaBHeHus, uHTerpana u psaa. IlokasarensHas ¢pyHKuus Ha C
Jlorapupmuueckas pynkuus. OnpeneneHue kak 00paTHON K MOKa3aTeIbHOM, aKCHOMaTHYECKOE,
U C NMOMOLIBI0 U depeHINaIbHOr0 ypaBHeHUs, HHTerpana u psaaa. Jlorapupmudeckas GyHKIus Ha

C .

Crenennass ¢yHkuus. ApupMmeTHuecKoe, aKCHOMAaTHYECKOE OINPEIENIEHUs U C TOMOIIbIO
T depeHMaIbHOT0 YpaBHEeHuUs, nHTerpaia u psjaa. CreneHHas GyHKIMS Ha C

DKcroHeHIanbHast  (PyHKIHS e . Tpuronomerpuueckne QyHKIUH. AKCHOMAaTHYECKOE
onpezesieHue TPUTOHOMETPUUYECKUX  (PyHKUIUH cos | sin- MopenbHOE  KOHCTPYKTHUBHOE

ompenenerne  €0s . SI - (yepe3 yruel u npoekimn). OnpeaeneHne TPUTOHOMETPHUYECKUX (YHKIIHH
uepe3 auddepeHIaIb-HOoe ypaBHEHHE, HHTerpaibl, psisl. OGpaTHble TPUTOHOMETPHUYECKHE (yHKIIHH.
HesnemenTapHbie GYHKIMHU B IIKOJILHOM KYPCE MaTEMATHKH.
Penierne ypaBHEHHI U HEPABEHCTB C UCIIOIB30BAHUEM CBOMCTB (DYHKIIHIA, HX OTPEICIISIONINX.

Tembl 1adopaTopHbix padoT (JIabopaTopHbIH MPAKTHKYM)
He npemycmotpens! yueOubm mianom OOIT

IIpumepHasi TeMaTHKAa KYpPCOBBIX padoT

He npenycmotpens! yueOnbiM mmanom OOII



5.00pa3oBaTe/ibHbI€ TEXHOJIOTHHU

AKTUBHBIE 1 UHTEPAKTUBHBIE (DOPMBI: JIEKIIUU, IPAKTUYECKUE 3aHATHUS, KOHTPOJIbHBIE PabOTHI,
KOJUIOKBHUYMBI, 3a4€Thl ¥ 3K3aMEHbI. B TeueHne ceMecTpoB CTYJIEHTHI pelIaloT 3a/1a4u, YKa3aHHbIC
MpernoaaBaTenem.

6. YueOHO-MeTOANYECKOE OOecledeHHe CaAMOCTOSITeIbHON padoThl cTyAeHTOB. OneHoYHbIe
cpeacTBa JJIsl TEKYUIEro KOHTPOJS YCNeBaeMOCTH, NMPOMEKYTOYHOI aTTecTallMH MO HMTOram
OCBOEHMS IUCHMIJIHHBI.

6.1. Ilnan camocTOATEILHOM PA00THI CTYACHTOB

Ne ni/m HaumenoBanue pasjaena (temsl) | Bua camocrosiTe1bHOM Tpynoemkocts (B
padoThI aKaJeMHUYeCcKHX
yacax)

Paznen 1 | OcHOBHBIE 3Tanbl pa3BUTHS
MaTeMaTUKH

1.1 OcHOBHBIE 3TaIbl pa3BUTHSA AynutopHasi padora 2
MaTeMaTHKU

Paznen 2 | TeopeTuko-MHOKECTBEHHAS U
JIoruyeckasi 6a3a MaTeMaTHKH.

2.1 AKCHOMaTHYECKHI METOJI B AynutopHasi padora 4
MOCTPOEHUU MaTEMATUYECKUX
CTPYKTYp, X MOJIETTUPOBAHHE.
OcHOBHbBIE MaTEMATUYECKUE
CTPYKTYpPBbl, BOSHUKAIOIINE B
HIKOJILHOM Kypce
(9KBUBAJIEHTHOCTD, TTOPAJIOK,
anreOpandecKue,
reoMeTpHUECKUE,
TOTIOJIOTHYECKHE).
AKcuomaThka abCTpaKTHOTO
MHO>KecTBa. TeopeTuko-
MHO>KE€CTBEHHBIN A3BIK U
OCHOBHBIE (DaKTBI U3 TEOPUU
MHO>KECTB.

2.2 OCHOBHBIE MHO>KECTBA, Teopernyeckui Tecr 4
BO3HMKAOIIME B IIKOJbHON
MaTeMaTHKe (YMCIIOBBIE,
TOUYCYHbIE, ()YHKIIMOHAIBHEIE),
YPOBEHb UX U3yUEHHS U
npo6aeMbl pOpMUPOBAHHUSL.
buexknusa mHo)kecTB. MOIIHOCTH
MHOXkecTBa. Onepanuu ¢
KapIMHAJTLHBIMU YUCIIAMH.

dopmanibHas, MaTeMaTHyecKas u




IUajieKTHdeckass  JOTHKH, HX
dbopMHpPOBaHHUE U HCIIOJIH30BAHHE
B HIKOJIbHOW MaTEMAaTHUKE.

Pa3zngen 3

Jloruyeckasi CTpyKTypa
apu(pMeTHKH U ee
NpenogaBaHms.

3.1

Jlornueckast CTpyKTypa apu(METHKH U
ee npenoaaBanus. HaTypaibHBIA psi.
Llennie yncna.

OrnpenesneHne parroHaTbHBIX YUCEIT.

OrnpeneneHre BeIECTBEHHbIX YNUCEN.
[Ipob6memsl paciIupeHus: YUCITOBBIX
MHOXecTB. Teopus uuncen.

AyautopHas padorta

3.2

Teopust IETUMOCTH B ¥ TEOPHS
ypucen. [lecaTuaHoe
HpEICTaBICHUE YHCIIA.
HenpepsiBubie 1po6u.
JAnodaHTOBBI ypaBHEHHS.
[Ipobnema ®epma.

KonTpoasnas padora

Paznen 4

AJjredpanyecKkue ypaBHeHUs U
HEpaBeHCTBA.

4.1

Kiaccuueckue reomerpuueckue
3aJa4u, NPUBOJAIINE K
anreOpandecKuM ypaBHEHUSM:
yZBOeHHE Ky0a, TPHUCEKLIUs YT,
JieNIeHHE OKPY>KHOCTH Ha PaBHbBIE
YacTH, IOCTPOEHHE LUPKYJIEM U
JIMHENKOM, TOJIBKO LIUPKYJIEM.
Anrebpanueckue u
TPAHCLEH/ICHTHOE YNCIIA.
TpaHCLIIEHACHTHOCTh YUCEN U T.

AynutopHasi padora

4.2

O6mmas hopMyIMpoOBKa O
Pa3peirMOCTH anredpanyecKoro
YPaBHEHUS B pajiuKajiax.
Paspemmmele rpynmel. ['pymnma
I'anya. Teopema ['anya.
HepaspemmmocTs B pagukanax
YPaBHEHUH BbILIE YETBEPTON
creneHu. [Ipumepsl Takux
ypaBHeHul. Pemenue
anredpanvyeckux ypaBHeHul 2, 3,
4 creneHel B pagukanax Io
cxeme ['anya.

[Tpubnmxennoe pemeHue
anreOpandecKux ypaBHEHUI.
Merton oTaeneHus: KOpHE.

KonTpoasnas padora
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Paznen 5

OcHoBHBIE 3JIEeMeHTApPHBIE




(pyHkuum.

5.1

Jluneiinas QyHKuus.
I'padpuueckoe, apupmernyeckoe,
AKCUOMATHYECKOE OTIPEJICIICHUSI.
Ornpenenenne
nuddepeHIaTbHBIM
ypaBHEHHEM.

[NokazaTenbHast GYHKIHSL.
Apudmernueckoe u
AKCHOMAaTHYECKOE OTPE/ICIICHHS.
Onpenenenne ¢ NOMOIIbIO

b depeHIMaTbHOTO YPaBHEHHUS,
UHTETpaja u psja.
[Toka3zatenbHast QyHKIMS HA C.

AynutopHas paéora

5.2

Jlorapudmuueckas GyHKIHUS.
Onpenenenue kak 00paTHON K
MMOKa3aTeIbHOM,
AKCMOMATHYECKOE, M C TIOMOIIBIO
TudQepeHInaIbHOT0 YpaBHEHUS,
UHTETpaa u psjaa.
Jlorapudmuueckasi pyHKIUSI HA
c.

AyautopHas padorta

5.3

Crenennasi GpyHKIUS.
Apudpmernueckoe,
AKCMOMATHYECKOE OTIPEICIICHUS 1
¢ oMo nuddepeHmanbHOro
ypaBHEHHS, HHTErpasia u psja.
Crenennas ¢pyHKUUS Ha .
OKCroHeHIMalbHasg pyHKUIUS .
Tpuronomerpudeckre GyHKINU.
AKcnomaTuyeckoe onpesieseHmne
TPUTO"HOMETPUUYECKHX (QYHKLHUH.
MogenbHOE KOHCTPYKTUBHOE
onpezeneHue , (4Yepes yribl U
npoekun). OnpeneneHue
TPUTOHOMETPUYECKHUX (PYHKLUH
yepe3 nuddepeHnransHoe
ypaBHEHHE, HHTETPAJIbI, PSIJIBL.
OOpatHble TPUTOHOMETPUYECKHE
byHKIMH.

AynutopHas pabora

54

Hesnemenrapusie GyHKIMU B
IIKOJIBHOM KypCe MaTeMaTHKH.
Pewenne ypaBHenuii u
HEPaBEHCTB C MCIIOJIb30BAaHHEM
CBOWCTB (DYHKUHUH, UX

KonTpoabnast padora




OTPEIEIISFOIIHX.

OneHovnblie cpeacrea Uik TEKYIIETr0 KOHTPOJIsA YCIEBAEMOCTH H l'lpOMC)KyTO‘lHOﬁ
aTrrecralumn

Kpurepun oneHkn npomMe;Kyro4Hoi aTrectanuu B popme 3auera

Onenka | XapakTepHcTuKa TpeOOBaHHI K pe3yjbTaTaM arTecTaluu B popme 3auera

«3auTeHoy» TeopeTrueckoe coJiepKaHue Kypca OCBOSHO MOJIHOCTBIO 0e3 MpoOeIoB ITH B
IIEJIOM, WJIK OOJIBIIIeH YaCThi0, HEOOXOAMMBIC TPAKTUICCKHE HABBIKA PAOOTHI C
OCBOCHHBIM MaTepHaIOM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(OPMHUPOBAHBI,
BCE WM OOJIBIITMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoil y4eOHbIX
3aJIaHUH BBIMOJIHEHBI, OT/ICbHBIC U3 BBITIOJHCHHBIX 3aIaHUN COJICPIKAT
OIIIHOKH.

«He 3auteno» | Teopernyeckoe comeprkaHne Kypca OCBOCHO YaCTUYHO, HEOOXOIUMbIE HABBIKU
paboThl HE CPOPMUPOBAHBI UK CHOPMHUPOBAHBI OT/ICTHHBIE U3 HUX,
OOJILIITMHCTBO MPEyCMOTPEHHBIX pabouell ydeOHOH TporpaMMoit 3a1aHuil He
BBITIOJTHEHO MO0 BBIMIOJIHEHO € TPYyOBIMU OIIHMOKaMH, KaYeCTBO UX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM OaJlioB, OJM3KUM K MUHUMYMY.

Kpurepun onieHkn npoMe;KyTo4HOM aTTecTanuy B popMe IK3aMeHA

Onenka XapakTepucTuka TpeOoBaHHN K pe3ysbTaTaM aTTecTaliu B (hopme
9K3aMEHa
«OTIu4HO» Teoperuueckoe conaep)kaHHE Kypca OCBOCHO IIOJIHOCTBIO  0€3

npoOenoB, CUCTEMHO M TIIyOOKO, HEO0O0XOAMMBbIE NPAKTUYECKHUE HaBBIKU
paboThl ¢ OCBOCHHBIM MaTepUaIoM c(HOPMHUPOBAHBI, BCE MPEILyCMOTPEHHBIE
paboueil yueOHOI mporpaMmMoi ydeOHbIe 3a1aHUS BBITIOIHEHBI 0e3yNpeydHo,
Ka4eCTBO HX BBINMOJHEHHUS OIICHEHO YHUCIOM OaylioB, OJM3KUM K
MaKCUMYyMY.

«Xopomo» Teopernueckoe comepxaHue Kypca OCBOCHO B LiesioM 0Oe3 ImpoOernos,
HEOOXOIMMbIE MPAKTHUECKUE HABBIKM pabOThl ¢ OCBOCHHBIM MaTepHalioM B
OCHOBHOM  C()OPMHPOBAHBI, NpeayCMOTpEeHHbIE  paboueil  ydeOHOU
OpOrpaMMoil yueOHble 3aJJaHHsl BBIOJHEHBI C OTJCIbHBIMU HETOYHOCTSIMH,
Ka4ueCTBO BBIIIOJIHEHHs OOJIBIIMHCTBA 33/laHUH  OILCHEHO YHCIIOM 0asuioB,
OJU3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe conepkaHHe Kypca OCBOEHO OOJIbIIEH 4YacTbiO, HO
eJILHO» npoOenbl  HE  HOCAT  CYIIECTBEHHOIO  XapakTepa, He0oO0XOAUMBbIe
NPaKTUYECKUE HABBIKM PAa0OThI C OCBOCHHBIM MaTEpHUAIOM B OCHOBHOM
chopMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX pabouel y4deOHOU

HpOFpaMMOﬁ y‘Ie6HBIX 3aI[aHI/II7I BBITTOJIHCHBI, OTACJIABHBIC W3 BBIITIOJTHCHHBIX




3a/IaHAM COJIEPIKAT OIIHOKH.

«HeynoBnerBop TeopeTtnueckoe coJiep)KaHue Kypca OCBOEHO YaCTUYHO,
UTEIBHO» HEOOXOMMbIE HAaBBIKM PabOThl HE C(HOPMHUPOBAHBI WIH CHOPMHPOBAHBI
OTJENbHBIE W3 HUX, OOJBIIMHCTBO TPEIYCMOTPEHHBIX paboueii ydeOHOMH
OpOTrpaMMOi  y4eOHBIX 3a/aHMii HE BBHIMOJHEHO JHOO BBINOJIHEHO C
rpyObIMH OIIMOKaMM, Kau€CTBO UX BBINOJHEHUS OLIEHEHO YUCIIOM OasioB,
OJIN3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALMHM CAMOCTOSATEJbHOM PadoThI CTYACHTOB

CamocTosTenbHast padoTa SBJISETCS OJHUM U3 BHIOB yUE€OHON AESITEIbHOCTH O0y4aroIuXcs,
CIIOCOOCTBYET Pa3BUTUIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPraHW30BAaHHOCTH, TBOPUYECKOTO
MOAX0/a K PEIICHUIO TPOo0sieM yueOHOTo 1 MpodheCCHOHATBHOTO YPOBHH.

AynuTopHas caMocTosATeNbHas padoTa Mo y4eOHOH AUCHUILIMHE OCYLIECTBISETCS Ha yU4eOHBIX
3aHATHUAX MOJ] HETIOCPEICTBEHHBIM PYKOBOJICTBOM IIpENoAaBaTelis U M0 ero 3aJaHuIo.

BHaeaynuropHas camocTosATenbHas paboTa BBIIOIHACTCS 10 3aJlaHUIO MIperoiaBaTens 0e3 ero
HENOCPEJICTBEHHOTO YYacTHsL.

Bunsl 3aganuil ans BHeayAUTOPHOM CaMOCTOSITENIBHON Pa0OThI, UX XapakTep, YUUTHIBATh
cenu@uKy uyyaemMon yueOHON JUCIMITIIMHBI, HHAWBUIyallbHbIE 0COOEHHOCTH 00yUarolerocs.

KoHTponb camocToATenbHOM paboThl M OLIEHKA €€ Pe3yJIbTaTOB OPraHu3yeTcsl KaK €MHCTBO
IBYX (hopm:

1.caMOKOHTPOJIb U CAaMOOLIEHKa 00yYaroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPEIOo/1aBaTeNsl.

Opranu3zanus ¥ pyKoOBOACTBO ayIMTOPHOMH CaMOCTOATEIbHOI padoThI

AynmuTopHasi caMOCTOSITeTIbHAs padoTa MO JWUCIUILIMHE BBITOJIHSACTCS HAa YYEOHBIX 3aHSATHIX
[I0J] HETTOCPEICTBEHHBIM PYKOBOICTBOM IPEINOIABATENs U [0 €r0 33/1aHUI0.

OCHOBHBIMU BUJAAMH ayAUTOPHOM pabOThl CaMOCTOSATEIBHON pabOThI SIBIISIFOTCS:

- BBIIOJIHEHHUE JIAOOPATOPHBIX M MPAKTUYECKHX PAOOT OCYILECTBIsETCS Ha Ja0OpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoMm yueOHoro mpouecca. s obecrneueHus
CaMOCTOSITENIbHOM palboThl MpEnoAaBaTeNIAIMU  Pa3pabaThIBAIOTCA METOJMUYECKUE YKa3aHUS 10
BBITIOJTHEHHIO JIA0OPATOPHOM /TIPaKTUUECKON PabOTHI.

Pabora ¢ nutepaTypoi, JpyruMU UCTOYHUKAMU MH(MOPMALUH, B T.4. IEKTPOHHBIMHU, MOKET
peann30BhIBAThC HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATUSAX. J|aHHBIE MCTOYHMKH WH(POPMALUU
MOTYT OBITh MpPEICTABICHBI HA OYMa)XHOM W/WIIM 3JIEKTPOHHOM HOCHTENSX, B TOM 4YHCIE, B CETU
HNuTtepuer.

[IpenonaBatens GopMyIHpyeT Leib paboThl ¢ JAHHBIM U UCTOYHUKOM HH(pOpMAIMHU, ONpeesieT
BpeMs Ha MPOpabOTKy HOKyMEHTa U (POPMY OTYETHOCTH.

CaMmo ¥ B3aUMOIIPOBEPKa BBIMOJIHEHHBIX 331aHUI Yallle BCEro UCIHOJIb3YETCsl HA CEMHUHAPCKOM,
NPaKTUYECKOM U APYTUX BHIAX 3aHATHH. [IpoOieMHas /cuTyannoHHas 3a/1a4a TOJHKHA UMETh YETKYIO
(bopMyIMPOBKY, K HEH JTOJKHBI OBITh IOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPhIE HEOOXOAMMO HalTH
u obocHoBaTh. KpuTepuu OIEHKM MPaBUWIBHOCTH pEIIEHUs NpPOOJIEeMHON/CUTYallMOHHON 3aJa4yu
JIOJDKHBI OBITh U3BECTHBI BCEM 00YYaIOLIMCS.

Opranu3zanus ¥ pyKoBoJACTBO BHeayIUTOPHOI padoThI

BueaynutopHas camocTosiTenbHas paboTa BBIMOIHAETCS MO 331aHUI0 MpernojaaBarens, Ho 0e3
€ro HEermoCPeICTBEHHOT0 Yy4acTus.

[Ipu npeabsBIeHUH BUAOB 3a/JaHUI Ha BHEAYIUTOPHYIO CAMOCTOSITEIbHYIO DPabOTy
PEKOMEH/IyeTCs HCIOJIb30BaTh AU PepeHIUPOBaHHBIA IMOAX0J K YPOBHIO TIOJATOTOBICHHOCTH
oOyuatomierocsi. Ilepea BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSTEIbHOM pabOThl MpemnojaBareib
IIPOBOAMUT KOHCYJIBTALIMIO C OIpPENIEICHUEM LIeNU 3aJaHus, €ro COJIep:KaHus, CPOKOB BBIIIOJIHEHUS,
OpPUEHTUPOBOYHOIO OObeMa pabOoThl, OCHOBHBIX TpPeOOBAHUH K pe3yibTaTaM pPabOThl, KpUTEPHUEB



olleHKH, (OpPM KOHTPOJII W TEPEeUHs JUTepaTypbl. B mpoliecce KOHCYJNbTAIMHM TPENojaaBaTellb
MpeIynpexaaeT O BOSMOKHBIX TUITUYHBIX OMIMOKAX, BCTPEUYAIOIINUXCS MPU BBITIOTHEHUN 33/IaHUSI.

JUIs  MeTOIWYecKOro OOECTCUeHUs] W PYKOBOJCTBA CaMOCTOSITCIIBHON paboToOd B
00pa30oBaTeNbHOM YUPEKICHHH pa3padaThIBAIOTCS yueOHbIe MOCOOUS, METOIMUYECKHE PEKOMEHAALNN
M0 CaMOCTOSITEJIbHOM MOJTOTOBKE K Pa3IMUYHBIM BHJAM 3aHATUA C y4E€TOM CIEIHAIbHOCTH YYEOHOU
JTUCIUIUIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, O0beMa W COJEpXKAHUS CaMOCTOATEIbHOU
paboTel, hOpM KOHTPOJIS U T.II.

CamocTosTenbHast paboTa MOKET OCYIIECTBIATHCS WHANBUAYAIBHO WM TPYNIaMH CTYJIEHTOB
B 3aBUCHUMOCTH OT IIeTTH, O0ObeMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIBHOH pabOThl, ypOBHS
CII0)KHOCTH, YPOBHS MOJATOTOBICHHOCTH 00YYarOIIUXCSl.

Bunamu 3ananwuii u1sl BHEAYJUTOPHON CaMOCTOSITEITLHOM PaOOTHI MOTYT OBITh:

- JUIsL OBJAJICHUS 3HAHUSAMU: YTCHHS TEKCTa; COCTaBIEHHs TIUIaHA TEKCTa; rpaduueckoe
HU300paXCHUE CTPYKTYphl TEKCTa; KOHCIEKTUPOBAHWE TEKCTA;, BBITUCKA M3 TEKCTa; padoTa co
CIIOBapsIMH M CIPAaBOYHUMKAM; Y4yeOHO-HcCclefoBaTenbckas padoTa; HCIONb30BaHHE ayAduo |
BHJICO3AINCEH, KOMITBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u Ap.;

- 17151 3aKpeIUIeHHs M CHCTeMaTU3allii 3HaHU: paboTa ¢ KOHCIEKTOM JICKIIMH; TIOBTOpHas paboTa
HaJ y4yeOHBIM MaTepuajoM; COCTaBJieHHWE IIaHa, TE3MCOB OTBETA; COCTaBJeHUE Tabmull, peOycos,
KPOCCBOPJIOB, TJoOcCcapusi [Uisl CHUCTeMaTH3allii y4eOHOro Marepuana; H3yuyeHUe CcIoBapeH,
CIIPAaBOYHUKOB; OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI; aHATUTHYECKas 0O0pabOTKa TEKCTa; MOJArOTOBKA
COOOIIIeHN K BBICTYIUICHUIO HA CEMUHApE, KOH(PEPEHIINH; TOAr0TOBKA

pedeparoB, T0KIAI0B; COCTaBlIieHUe Onorpaduii, 3a1aHnuii B TECTOBOM opme H IIp.

- nns GOpMUPOBAaHUA YMEHHI: pelleHre 3aJady U YINpaKHEHUH Mo o0pasily; pelieHue
BAapUATUBHBIX 33]1a4 M YIPAXXKHEHUN; COCTABIICHUE CXEM; PEIICHHE CUTYallMOHHBIX MPOU3BOICTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJOBBIM U POJIEBBIM UIPaM; IPOEKTUPOBAHUE U MOJEIMPOBAHHUE PAa3HBIX BUJIOB U
KOMITOHEHTOB TPO(EeCCHOHATBHON NeATEeTbHOCTH, MOATOTOBKA MPE3EHTAIlMA, TBOPUYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEpUMEHTANIbHAs paboTa; MPOEKTUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BHIOB M KOMITOHCHTOB IIPO(ECCUOHATBLHON IEATSIILHOCTH U JIP.

Jns obGecrieyeHus] BHEAYTUTOPHOW CaMOCTOSTENBHONH pPaOOTHl MO TUCIUILIMHE
mperojaBareneM pa3pabdaTeiBacTCs TMEPEYCHb 3aaHUN IS CaMOCTOSTEILHOW pPa0OTHI, KOTOPHIN
Heo0XxouM 75 93QPEKTUBHOTO YIIPABICHUS JaHHBIM BUAOM yUeOHON AESITeTbHOCTH 00yYatOmInXCsl.

[IpenogaBaTens OCYIIECTBIICT YIPABICHUE CAMOCTOATEIHLHON PaboOTOM, peryIupyeT ee 00beM
Ha OJJHO yueOHOe 3aHSATHE U OCYIIECTBISIET KOHTPOIb BBIMOIHEHUS BCEMHU CTYACHTaMHu Tpymmbl. [{s
yao0CcTBa TMpernojaBaTesib MOXKET BECTH BEJIOMOCTh YyueTa BBHITIOJIHEHUS MHHUMyMa 3aJaHuM,
HEOOXOUMBI JUI JOTyCKa K UTOTOBOW aTTeCTallUU MO TUCIUILTHHE.

B nporecce camocTosiTenbHONM pabOThl CTYyACHT MPUOOPETAET HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIS, CAMOYTPABIEHHUsI M CTAHOBUTCS AKTUBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Y4eOHOI
NI TeITLHOCTH.

CTyAeHT caMOCTOATEIBHO OIpeNessieT PeKUM CBOSH BHEAyAUTOPHON pabOThl U Mepy TpyIa,
3aTpayMBaeMOro Ha OBJIQJICHUE 3HAHUSIMH U YMEHHUSMHU 10 KaXIOW UCIUIUIAHE, BBITIOJIHSIET
BHEAyIUTOPHYIO paboTy MO MHIWBUIYaTbHOMY IUIaHYy, B 3aBUCHMOCTH OT COOCTBEHHOM MOJTOTOBKH,
Oro/pKeTa BPEMEHH M IPYTUX YCIOBUH.

EXeHeBHO CTYAEHT JOJIKEH YJIENSATh BBINOJIHEHUIO BHEAYAUTOPHON CaMOCTOSTEIbHOU
paboTHI B CpelHEM HE MEHEe 3 4acoB.
[Ipy BBITIOJIHEHUU BHEAYIUTOPHOW CaMOCTOSTENBHON pPAaOOTHI CTYIEHT HMMEET MpPaBo
oOpaImareCcsi K MPEeroIaBaTeiio 3a KOHCYIbTAUeld C Iebl0 YTOUYHEHHUS 3afaHus, (JOpPMBI KOHTPOJISI
BBITIOJIHEHHOT'O 33/I1aHMSI.



6.3. Marepuaabl [1Jisi NpPOBeJeHUS] TeKYyLIero W NPOMEKYTOYHOr0 KOHTPOJISI 3HAHMM
CTYAeHTOB
1. 3ameuaTenbHbIE YHCIA

HazoBem HarypalibHOE YHCIIO «3aMeuaTeIbHBIM», €CJIM OHO CaMO€ MAaJeHbKOE Cpelud BCeX
HATypaJbHBIX YUCET C TaKOH ke cymmoil mudp. Hampumep, yucno 1 3amedarensHoe, MOTOMY 4TO OHO
camoe masienbkoe u3 uucen 1, 10, 100, 1000 u tak manee. 1 — 3TO mepBOe 3aMeyaTEIHLHOE YHUCIIO.
Haiigure BTOpOe 3ameuaTensHoe yuciio. ONUIIHUTE BCE YMCHA, Y KOTOPBIX cymma mudp takas xe. To
e JUIsl TpeThero, necsatoro, 2010-ro 3aMeyaTenbHOr0 4YKCIIA.

Haiinute camoe 6osnblioe ABy3HauHOE 3aMedarenbHoe yrcio. Kakoil y Hero Homep?
Kaace: >=1, <=6
Paznen: apupmeruxa

2. [IpAMOYTO0JILHMKH € 3aJaHHOH IJIOIIA/IBIO

Ha knertuaroit Oymare HapucylTe Bce MPSIMOYTOJBHHUKH, Y KOTOPBIX IUIOHIa[b paBHA 24 KIETKaM.
(CTopoHBI TOMKHBI UATH MO TPAHUIIAM KJIETOK.) CKOIBKO MOJYYUTCS TAKUX MPIMOYTOJIbHUKOB?

Jns xakux 1uiomaneil ObIBaeT TOJBKO OJWH MPSAMOYTroibHHMK? [l Kakux — JBa pa3HbIX
npsiMoyrosibHAKA? TpH pa3HbIX mpsiMOyTosibHUKA? Kak 3aBUCHT KOJIMYECTBO BAPUAHTOB OT IIJIOIAAN?

Haitnute u3 BcexX NPsSMOYTrOJBHUKOB C OJWMHAKOBOM IUIOIIAJBI0 TOT, y KOTOPOrO IEPUMETP
HaWMEHBIINM.

Kuaace: >=3 (miomanb, nepumerp), <=5 (IpoOCThIe U COCTABHbIE YHCJIA)
Paspnen: apudgmernka, reomerpus
3. Pa3zjio:xkeHue umnciia

Yucno 15 MOXHO Tpemsi cioco0aMu TPEACTaBUTh B BUAE CYMMBI ITOCIIEIOBATEIbHBIX HATYpaIbHBIX
gucenm: 15=7+8=4+5+6=1+2+3+4+5. A ckonbko Takux croco6os s uucia 115? Kak
HaWTH KOJUYECTBO CIIOCOOOB JIJIsi TPOU3BOJIBHOTO Yncia?

Kuace: >=5 (meamresin)
Pazgen: apupmeruxa
4. CynepkoMnboTep

CynepKoMIBIOTEP YMEET BBINOIHATH TOJBKO OJIHY OIEpaIlvIo- ONEpaIUio CMEIIUBAaHUS IBYX YUCEI:
U3 9UCell M, N KOMITBIOTEp Moay4yaeT yucio (m+n) /2. Ecaun m+n — He4eTHOE, TO KOMIIBIOTED 3aBHUCAET.
Bce monyuennbie uncna xpaHsaTcs B naMatu. [lycTh HaM J1aHBI TpU YKCIIA, OJTHO M3 KOTOPBIX HOJIb, a
JIBa JIpyrue HaTypaJibHble U HE PaBHbI ApYr Apyry. JlJis KakuxX 4Yucea m ¥ n Ha CYNEepKOMIBIOTEpE
MOKHO TOTYYUTh SIUHUITY?

Kuace: >=6 (HOJ)

Pazgen: apupmeruxa



5. luaroHaJjm npsAMoyroJibHMKOB

Ha nucte Oymaru B KJI€TOYKY OOBENH MPSIMOYTONBHUK pazMepoM 199 x 991 knerok. Yepes ckombko
y3710B (T.€. BEPIIUH KJIETOYEK) NPOXOAUT AuaroHainb? CKOJBKO KJIETOK IEPEeceKaeT AMaroHajab 3TOr0
npsmoyronbHuka? [lompoOyliTe maTh OTBET A TPOM3BOIBHOTO pa3Mepa NPSMOYTOJbHUKA —
pasmepom M x N KIIETOK.

HpuMeuaHue. I[I/IaI‘OHa.HB MNEPECCKACT KIICTKY, €CJIM OHA 3aXOOUT «BHYTPb» 3TOM KJICTKH, @ HC IMPOCTO
MpOXOAUT 4Y€PE3 BCPUINHY.

Kaacc: >=6 (HON)
Paszpnen: apudgmernka
6. 3amaua o pasmeHe

Kakme cyMMbI MOXKHO YIJIaTUTh MOHETaMH 10 3 u 5 py6neit? O6001eHne: Kakiue Ynucia BhIpaxarTcs
KoMOMHanuen ax+tby, rmea u b— naHHbIe HaTypajbHBIE YHCIA, X U Y — MPOU3BOJBHBIC IIETIbIC
HEOTPUIIATEeNbHBIC YUCIIA.

Kaacc: >=6 (HO)
Paznen: apupmeruxa
7. Ckraganble KBaApaThl
CkJignHbIe YnCiIa — 3TO YMCIIa, KBaJIpaT KOTOPhIX OKAaHYMBAETCS Ha 3TO ke 4yucio. Hampumep:
5°=25; 6°=36; 25% = 625.
«IIsThIO0 MATH — ABAALATH NATHY, KIIECTHIO MIECTh — TPUILATH HIECTh.
Haiigute kak MOXHO OOJBIIIE CKIAAHBIX YUCEIT; HAWANTE CIIOCOO HAXOXKCHHSI BCEX TAKUX YHUCEIL.
Kanacc: >=7

Paznen: apudmeruka, anredpa

8. Ilouck ymnceJ1 ¢ 3aJJaHHbIM KOJINYECTBOM JieJIuTe el
EcTh TONBKO OAHO YHICIIO, UMEIOIIEE POBHO OIWH JICIHMTEIb, - 3TO CAUHHIIA. POBHO J1Ba JEIIUATEIIS
UMEIOT BCE TPOCThIe 4uclia. POBHO TpW NenwTens WMEIOT, HalpuMmep, 4ucia 4 u 9, sSBISIONIHECS
KBaJIpaTaMH TPOCTBIX YWceln. Bce nm dwcia, MMEOIIWE POBHO TPH JCIHTENS, OOJAJTal0T ITHM
cBoiictBoM? Kakum MokeT OBITh BMJI YHCJIA, UMEIONIEro poBHO 4 nenmutens? 5 penureneit? s
JTAHHOT'O HATYPaJbHOTO YKciia N OIMMIIUTE BCe HATypalbHBIC YHCIIa, UMEIONIUE POBHO N JIeIuTeNeH.

Kaacc: >=7 (ocHoBHasi TeopeMa apu(pMeTHKH)
Paspnen: apudpmernka

9. Pazyio:keHus apoodei

%:0,(142857) %:0,(285714) %:0,(428571)



Jlnst wucna 1/7 pasnokeHue B ACCATUIHYIO APOOb MEPUOJAUYHO M COCTOUT U3 mIecTH udp, a s 2/7,
3/7, ..., 6/7T — u3 Tex xe mectu mudp B Apyrom nopsike (mposepbre!). A BoT mist uucna 1/13 u 2/13
Habops! udp paszueie. Uccnenyiite pa3ioxeHus: 3TUX YUCeN U yucen suaa 1/p, 2/p, ..., (p-1)/p, mis p
=17, 19, 41, 47 u npyruM NpOCTHIM YHCIIaM, U Pa30epPUTECh, KAKKE ObIBAIOT ITHKIIHI.

Kuaacc: >=8
Paspnen: apudpmernka
10. Ilepuoanyeckue Mocjae10BATEILHOCTH

Haitaure nepuoasl mocnen0BaTeIbHOCTEM:

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

2) b, = ¢, (mod k), rae ¢, — uncna Gubonayym.
Kuaacc: >=9 (apudmeTuxu ocraTrkoB, 0uHoM HbroTona)
Pazngen: apupmernxa

11. Knaccuduxanus rpadukoB 1po0HO-KBAAPATHYHBIX QyHKIMI

Caxt i bxic

- z
PaccmoTpuM (pyHKIHIO dx* +ex+f  rne p yucnuTene M B 3HAMEHATENE — MHOTOUNEHB! CTENEHH
He BbImie BTOpOM. Kakue THmbl rpadukoB MOTYT TONYYHTHCS (MCCIIEAYHTEe KOJIMYECTBO HYJICH,
BEPTUKAIbHBIX U HAKJIOHHBIX aCUMIITOT U T.11.)?

Kaacc: >=8 (npo0Ho-kBagpaTH4YHbIe (PYHKIHMH)
Pasnen: anredpa
12. CumMeTpUYecKre MHOTOYJIEHbI

CuMMeTpHUYecKre MHOTOWIEHBI — 3TO MHOTOWIEHBI OT JIBYX ME€pEMEHHBIX, KOTOpPbIE OT 3aMEHbI OJTHOM
HIEPEMEHHON Ha JAPYTYIO HE U3MeHstoTcss. Hampumep: x*+y?, X+y-Xy. MHOTOYJIEHBI U =X + Y U V = Xy
Ha3bIBAIOTCS DJIEMEHTAPHBIMU CUMMETPUYECKMMH MHOTOWJICHAMM.

Bepno nu, uro mo000i CUMMETPUYECKHII MHOTOWIEH MOXKHO IMPEICTaBUTh B BHUJE MHOTOWIEHA OT
anemeHTapHbIX U U v? Kak 3T0 cnenath Ob1CTpO?

Oﬁoﬁme}me. ITocTaBbTe U PeIINTE aHAJIOTUYHYIO 3a4a9y JJIsI CUMMCTPHUYICCKOI'O MHOTOYWICHA OT TpéX
NEPCMCHHBIX (CKOHBKO €CTb SJICMCHTAPHBIX CUMMCTPUUCCKHUX MHOTOYWICHOB OT X, Y, Z())

Knacc: >=8 (matemarudeckass uHAyKIUsA, 0MHOM HbI0TOHA)
Pa3znen: anredpa

13. MHoOro4JIeH ¢ 3aJaHHBIM HYJIEM

[TocTpoiiTe MHOTrOuIeH ¢ LenbIMM KOd(p(UIMEHTaMH, UMeomui Homb X :\/2+\/§ . IocTpoiite
MHOT'OYJICH HAaUMEHBIIIEH CTEIIeHH, 001aJa0IIMi ’TUM CBOMCTBOM.



O0o0menne. Ta e 3agaya A7 CyMMBI k& KBaJJpaTHBIX KOPHEH U3 Pa3IMYHBIX IPOCTHIX YUCEIL.
Kaace: >=8 (kBagpaTHble ypaBHEeHHs, HPPALHOHATBLHOCTH)
Pa3znen: anredpa

14. UppanuoHajibHble KOPHU

a,b,c *+ax’+bx+c=0
[Mpu kakmx memeix  HYC  xopHm ypaBHenmss X TAX +DX+C= 3aMKCHIBAIOTCS TOJIBKO Yepes
KBaJpaTHUHbIC HpparroHaabHOCTH? (lomycKaeTcs HECKOIBKO 3HAKOB KBAJIPaTHOTO KOPHS — OIHMH B
JIPYTOM. )

Kuacc: >=8 (kBaapaTHble ypaBHEHHS, 3AMEHA NIEPEMEHHbIX)
Paspnen: anredpa

15. KosinyecTBo pemeHuit

4 2
1. MHccnenyiite KOIMYeCTBO KOpPHEH ypaBHEHUS X tpx +q =0 B 3aBUCUMOCTH OT
napaMmeTpoB p u g. Hapucyiite Ha TI0CKOCTH mapaMeTpoB (p, g) 00JIacTH, COOTBETCTBYIOLIHNE
ciyydaro 4, 3, 2 1 T.1. KOpHEH.
2. Amanorudsas 3ajada A1 KyOM4eckoro MHorowieHa x° + px + g = 0.

4, 2 _
3. MWccnenyiite KoamuectBo KopHeil ypashemms X +ax +bx+c=0 g sapucumoctu ot
napameTpoB a, b u c¢. M300pasure COOTBETCTBYIOLIME 00JIAaCTU B MPOCTPAHCTBE MAPAMETPOB

(a,b,c)

Kunacc: >=8 (kBaapaTHble ypaBHeHus1, Teopema be3y)
Pasnen: anredpa
16. Kak yBueTh CHMMETPHIO MHOTOYJICHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 nerxko pemiaeTcs C MOMOIIBIO 3aMEHBI HEW3BeCTHOW. JIjist 3TOTO
JIOCTAaTOYHO NIEPEMHOXHTh KpaitHue CKOOKH, MIEPEMHOXHTh cpenHue CKOOKH:

(x2+3x)(x2+3x+2):1

BCE CKOOKH, TO HEMOHATHO, KaK PEIIaTh MOJyUYeHHOE YpaBHEHHE (KaK YBUIETh HY)KHYIO 3aMEHY ):

_ .2
u cremats sameny (=X +3X | Onmako, ecmm cpasy packpeITs

X +6xX°+11x*+6x—1=0

TpeOyercs uccienoBath, Kakas OCOOCHHOCTh JIGBOM YaCTH YPaBHEHHUsS TO3BOJISET ClIENaTh HYKHYIO
3aMEHy, KaKOW KJIacC YPaBHCHMM MOKHO peIIaTh MOJOOHBIM CIOCOOOM, KakK ONPEeAeNsTh IS
MHOTOWIEHA CTAHJIAPTHOTO BHJA, MOXKHO JII HAWTH €ro KOPHHU COOTBETCTBYIOIIEH KBaJpaTUUHOU
3aMEHOM.

Kuacc: >=8 (kBaapaTHble ypaBHeHHs, 3aMeHA NIePEeMEHHOM)
Pa3pnen: anredpa

17. UccnenoBanue rpadpukoB JuHeHBIX QYHKIUH HA IUI0CKOCTH HapameTpos (k ; b)



Paccmotpum koopauHaTHYIO M10ckocTh (k;b). Kaxnas npsimast Buna y=kx+b uzoOpakaercs Ha 3TOH
IJIOCKOCTH B BUJE TOYKH. Ha xoopanHaTHoM miockoctu (k;b) mpoBeAeHO TPU MPsIMbIE, MPOXOISIIINE
yepe3 oaHy TouKy. Kaknas takas mpsmasi n3o0paxaeT HEKOTOPOE CEMEMCTBO MPSMBIX Ha TUIOCKOCTH
(x;y). Kak 5Tm cemelicTBa TpsSIMBIX CBSI3aHBI MEXIYy C000W? AHAJOTHYHBIA BONPOC I TpPex
MapaJuIeIbHBIN NPSAMBIX.

Kuaace: >=7 (inHeiiHass QyHKIMA)
Paspnen: anreopa
18. IlnogantoBo ypaBHenue A.A. MapkoBa
PelnTh ypaBHEHHE B LIENBIX YUCTAX: X +y*+7°=3Xyz.
Kuaacc: >=8 (kBagpaTHble ypaBHeHHs, Teopema Buera)
Paznen: anredpa, apudpmernka
19. llepuoanyeckasi MoCJIe10BATEILHOCTH

,=—a,—a., ( (10:0 ,01:1

a .
[TocnenoBarenbHOCTH Nt ) SIBJISIETCSl TIEPUOANYECKON (TIPOBEPHTE).

an+2 :kan+lan+1

[Ipu kakux ymcnax k u [ mocienoBaTeIbHOCTD MOJIy4aeTcsl MEePUOAMUECKON?

Kakoii JyTMHBI MOXKET OBITh TIEPHOA?
Kaace: >=9

Pa3znen: anredpa

KonTtpoubsnasi pabora Ne 1

Bapuant Ne 1.

1. Ha nocke HapucoBan MHOroyroibHUK. OTMETHIIM CEPEUHBI €T0 CTOPOH, a caM
MHOT'OYTI'OJIbHUK CTEPH. Kak BOCCTaHOBUTH MHOI'OYTOJIBHUK 110 CEPEUHAM CTOPOH?
CKOJIbKO pelieHnid umeeT 3a1a4a?

2. Ha ckonbko uyacTeld MOKHO pa3OHMTh IJIOCKOCTh N NPAMBIMU? YKaXuTe HauOoJbllee U
HanMeHblee uyncio yacted. Kak Hamo pe3ars?

Bapuant Ne 2.

1. Ha30BéM MHOTOYTOJILHUK pPABHOY20IbHbIM, €CIM Yy HEro Bce yIibl paBHbL. Hampuwmep,
PaBHOYTOJILHBIN YETHIPEXYTOJIBHUK — 3TO MPSIMOYTOJbHUK. Y HEro paBHbI MIPOTHBOIOJIOKHBIE
CTOPOHBI, JUAaroHaJi pPaBHBI M JEJATCS TOYKOW IEpecedeHusl momojaM M T.J. A Kakue
CBOWCTBA €CTh Y PaBHOYTOJIBHOTO u/eCmuyrONbHUKA?



2. Ha xnerdatoii Oymare oOBeNEH MPSIMOYTOJNIBHHK pa3mepoM 3*4 kietkd. CKOJIBKO Ha 3TOH
KapTHUHKE KBAJpaToB? A CKOJBKO MPAMOYTOJIbHUKOB? Te jke BOMpPOCHI ISl MPSIMOYTOJbHHUKA
pazMepamMu n*m.

KonTpoabnas padora Ne 2

Bapuant Ne 1.

1. meeTcst HECKOJIBKO HACTOSIIIUX MOHET — BCE OJHOTO Beca, U ojiHa (anbplinBas — oHa jerde. Kakoe
HalMEHbIIEe YMCJIO B3BEUIMBAHMN Ha 4YallleYHBIX BeCax IMOHAAO0OUTCS, 4YTOOBI OMNpEIETUThH
¢anpmmByo MoHery? Kak Hazno B3BemmBaTh? CHauasa pemute 3aaady g 3, 9, 27 moner. Ta xe
3ajjaya, eciu (QajpliMBas MOHETa OTIMYAaeTCs MO Becy OT HACTOSIIMX, HO HEHU3BECTHO, B KaKYIO
CTOpPOHY.

2. B urpe Hum urparot nBoe. EcTh HECKOIBKO Kydek ¢ KaMHSIMHU. 32 OMH XOJ MOXKHO B3SITh JIF0OOE
KOJIMYECTBO KaMHEH, HO TOJILKO M3 OJHOM Ky4YKH. BBIUTPBIBA€T TOT UTPOK, KOTOPHIA BO3bMET KaMHU
nocienHuM. Tpebyercs pazpadboTaTh cTpaTeruio Urpbl B Hum.

Bapuanr 2.

1. Mynapensl monanu B IUIGH K JirojgoedaMm. Y JIOJIOEAOB €CTh Takol oObrvail. IloimaHHBIX
IJICHHUKOB BBICTPAUBAIOT B KOJIOHHY M HAQ/ICBAIOT UM Ha T'OJIOBBI KOJITAKH — KOMY O€JbIi, KOMY
YepHbIl — Hayrag. KaxIplii IIIEHHUK BUIIUT, KAKOTO IIBETA KOJIAKU y BCEX, KTO CTOUT MEpe.
HHUM, HO HE 3HAET, KaKOW KOJIMaK y HEro CaMoro M y BCEX, KTO CTOUT 3a HUM. Kaxaplii
IJICHHUK, HaYWHas C MOCJICTHEr0, TOJDKEH CKa3aTh, KAaKOTO I[BETA y HETrO KOJMaK (OCTaJbHbIE
CHBIIIIAT €ro OTBET). TeX, KTO OTBETWJ MPaBHIBHO, — OTHMYCKaloT. OCTaNbHBIX — CHEIAIOT.
Myapenbl 3HaIOT MPo 0ObIYaii U MOTYT MEXIy coO0i IoroBopuThes. Kak mympernam cractu
nob6osbine venoBek? Kakoe HamOosblliee YHCIO YETOBEK MOXKHO CIACTH B CaMOM XYJIIEM
ciyyae?

2. beckoneunas B 00€ CTOpOHBI MOJI0CA KJIETUYATOM OyMaru COCTOUT M3 YEPHBIX U OCIIBIX KIETOK.

Kaxyro cexyHy KIeTKa, UMEIOIasi 4eTHOE YUCIIO YEPHBIX COCE/Iel, CTAHOBUTCS OelIon, a
MMEIOILAasi HEYETHOE YHMCIIO YEPHBIX cOoceie — yepHON. M3yunTh 3BOIIIOLHUIO Y30POB.

Bompocs! k 3a4ery.

. CTpyKkTypa akCHOMAaTH4YeCKOT0 METO/1a.

. AKCHMOMaTHKa TEOPHUH MHOXKECTB.

. Axcuomatuka [leaHo.

. OCHOBHBIE aKCHOMAaTHKH €BKJIMI0BOI r€OMETPHH.

. Jlorndeckas cTpyKTypa apu(pMeTHKu.

. HemmpepriBHBIE 1p00H.

. Anrebpanyeckue U TpaHCLIEHACHTHBIE YHCIIA.

. PaspemmmocTs anredpandeckux ypaBHEHUN B paguKaax.

9. YpaBHeHus ¢ mapamMeTpamu.

10. CpaBHeHME €BKJINJOBOM INIOCKOCTH C IUIOCKOCTBIO JIoGaueBcKoro.
11. ITocTpoenue reoMeTpuii ¢ TOMOIIBIO GyHIAMEHTAIBHON TPYIIIHI MPeoOpa3oBaHUH.
12.ITapanienpHblii IEpeHoC.

13. [Ipo6siembl U3MEpPEHHsI TEOMETPUUECKUX BEITHUUH.

e BN o) NNV, I SRS O



14. Knaccudukanus ¢pyHKInH.
15. OcHoBHbI€ eMeHTapHble pyHKIUH. PasHble criocoObl onpeeneHusl.
16. urterpansl Pumana u Jlebera.

KOHmpOJlb 0C60€HUA Komnemeuuuﬂ

Ne Bun xontposs Kontponmpyemsie paznaensl Komnerennum,
m\o KOMIIOHEHTBI KOTOPBIX
KOHTPOJINPYIOTCSA
1 AyautopHas Paspnen 1- Pazgen 5 OIIK-1, TIK-2

KOHTp.paboTa(mpos
€pKa U OIICHKA)

2 Teopernueckuit Paznen 2 OIIK-1, TIK-2

TCCT

3 CaMOCTOSTEIBHOE Paspnen 1- Pazgen 5 OIIK-1, TIK-2
penieHue
MPAKTUYECKUX
3aJaHui
(aymuTopHasi)

4 3auer B 5 Pasnen 1 - Pasnmen 5 OIIK-1, TIK-2

ceMecTpe

7. Y4eOHO-MeTOAHYECKOe M MATEPHAJIbHO-TEXHHYECKOEe ofOecneyeHUue IMCHUILITHHBI
(MoayJisl) 3JieMeHTApHAsi MAaTeMATHKA
[lepeyeHb OCHOBHOW M JIOTIOJIHUTENHHON Yy4eOHOW JHUTEpaTyphl, HEOOXOIUMON IJISi OCBOCHHUS

JUCHUITIINHBI (MOI[yJ'I?[) HAaY4YHBIC OCHOBBI IKOJIBHOI'O KypCa MaTCMAaTUKH.

K ocnoBHOl (00si3aTenbHON) JIUTEpAaType OTHOCATCS y4eOHHMKH, y4deOHble MmocoOus, yueOHO-
METOAMYECKasl JHUTepaTypa W MOHOTpaduu, H3yd4eHHE KOTOPBIX SIBIISETCS OO0S3aTeNbHBIM IS
OBJIQICHUS 3HAHUSIMU B MOJTHOM 00BbEME MO JUCLUIUIMHE B COOTBETCTBHM C JAaHHOU mporpammoil. K
OCHOBHOHM, TPEXJe BCEro, OTHOCUTCS JUTeparypa, umeromas rpud MuHucrepctBa o0pa3oBaHUS H
Hayku Poccuiickoii @enepaiun uian  Y4eOHO-METOANYECKOTO OOBEAMHEHUS, PEKOMEHAYIOIMINX
M3/IaHKe K MCIOJIB30BAHUIO B yUeOHOM Ipoliecce. B crucke OCHOBHOM JTUTEpaTypbl yKa3bIBaeTcs HE
Oosiee MATH HMCTOYHHMKOB, MMEIOMIMXCS B JIOCTaTOYHOM KonudectBe B (oHme Oubiamnorexku. Ecnu
JOCTYITHA DJIEKTPOHHAs BEpCHsl yUYeOHWKOB, YYE€OHBIX MOCOOWH W T.O., CIEAyeT yKa3aTb I HHUX
PEKUM JIOCTYTIA.

K nononmHuTenbHOM OTHOCHTCS IUTEpaTypa, peKoMeHayeMmas OakansaBpam, MarucTpam JUls
CaMOCTOSITEJIbHOTO M3YYEHHUS NPU BBINOJIHEHUH KypCOBOTO MpoekTa (paboThl), yueOHON Hay4dHO-
UCCIIEIOBATEIbCKOW paboThl, TpH HamucaHuu pedeparoB, JUIs TOATOTOBKHM K CEMUHapam,
NPAaKTUYECKUM 3aHATUSAM, JIAOOpPaTOpHBIM paboTaM W JAPYTUM YYEeOHBIM 3aHATHSAM, a TaKkKe st
YIIyOJIeHHsI ¥ PaCIIMPEHUs] 3HAHUH 110 JAHHOKW TUCIUTUINHE.



Bce WCTOYHMKM B OCHOBHOM UM  JONOJHUTENBHOW JIUTEpaType MJAalTCd C  IOJHBIMH
OoubsmorpauyecKMMU ONUCAHUAMU B COOTBETCTBMM C POCCHHCKMM WM 3alaJHbIM CTaHAAPTAMHU
odopmIIeHHUS.

Jnst marucTpaTypbl 00s13aTEHHO HATMYUE JIMTEPATYPhI HA aHTJIMHCKOM SI3bIKE.

7.1. Y4eOnas quteparypa:
OcHoBHasa nutepartypa:

1. MaTemaTuyecknt sHUMKNoNeaM4Yecknn cnosapb. Mn.pea. H0.B. Mpoxopos. —M.: CoB. sHUMKNONeaus, 1988.
2. ®. KneiH. dnemeHTapHaa maTemMaTuKa C TOYKU 3peHus Bbiclel. T. 1. ApudmeTtuka. Anrebpa. AHanms. — M.:
Hayka, 1987.

3. ®. KnenH. dnemeHTapHaa maTemMaThKa C TOYKM 3peHus Bbicleln. T. 2. feomeTpua. — M.: Hayka, 1987.

4. B.A. Ttobeukmnit. OCHOBHbIe MOHATMA WWKOIbHOM MaTemaTukK. — M.: MpoceelueHne, 1988.

5. U.N1. KanTop, A.C. ConoaoBHMKOB. [MnepkoMmnaeKcHble yncna. — M.: Hayka, 1973.

[dononHutenoHaa nuteparypa:

1. A.B. bputos. Jlornyeckana CTpyKTypa apudmeTUKM 1 ee npenogasaHua. — B KH.: MNyTn ontTummnsaumnm
oby4yeHns maTemaTuKe B By3e U wKose. CapaHck, 1986, c. 107-116.

2. N.N. Yyuyaes. HecTaHaapTHble (GYHKLMOHANbHbIE) MPUEMbI PeLLUeHMA YypaBHEHMI: Y4ebH. NMocobue. —
CapaHck: N3a-80 Moppaos. YH-Ta, 2001.

3. Y4ebHUKM no anrebpe, reomeTpumn, aHanmay.

7.2. MaTepHeT-pecypchbl

http://www.lib.mexmat.ru - DnekTpoHHas OHONIMOTEKA MEXaHUKO-MATeMaTU4YeCKoro (hakyabTeTa
MOCKOBCKOT'0 TOCYIapCTBEHHOTO YHUBEPCHTETA

http:/www.mathnet.ru/ - OGmepoccuiickuii Mmaremarudeckuii moptan Math-Net.Ru — 310 coBpemeHHas
MH(pOpPMAIIMOHHAS CUCTEMA, MPEIOCTABIISIONIAs POCCUHCKMM M 3apYOCKHBIM MaTeMaTHKaM Pa3InYHbIC
BO3MOKHOCTH B TIOMCKE HH(POPMALIUK O MaTEMAaTUIECKOM yI3HU B Poccuu.

http://www.benran.ru/ - bubnuoteka 1o ecrectBeHHbIM HaykaM Poccuiickoii Akanemun Hayk.

7.3. IlporpammMHoOe o0ecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue

B opranuzanum yueOGHOro mpoiiecca HEOOXOAMMBIMHU SBISIOTCS CpPEICTBa, oOecredyuBaroline
ayJMOBU3yallbHOE BOCIPHUATHE Y4eOHOro Mmarepuaia ( CIeHUalM3UPOBAHHOE JEMOHCTPALMOHHOE
obopyoBaHue):

1.ocka u mMen (mu 6oJiee COBpeMEHHBIE aHATIOTHN)

2. KOMIBIOTEPHBIE U MYJIbTUMEUIHBIC TEXHOIOTHH

3.MUKpO(OH M COOTBETCTBYIOIIME YCTAaHOBKM (A1 pabOTHl B OOJNBIIMX ayJUTOPUSX C

MHOTOYHUCIIEHHBIMU TPYNIIaMHU CTYJCHTOB)


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

Pabouas nporpamma nucruminael HayuyHble 0CHOBBI IIKOJIBHOTO Kypca MaTeMATHKH

cocTaiieHa B cooTBeTcTBUM ¢ TpeboBanusmu @I'OC BO no nanpasienuto noarorosku 01.03.01
MartemaTtuka (ypOBEHb BBICIIEIO 0Opa30BaHUs OakalaBpUaT ), YTBEPKIESHHOTO IIprkazom
MunuctepctBa oopazoBanus v Hayku PO ot 10 ssaBaps 2018 r. N 8 "O6 yTBepkaeHuu ¢eaepansHOro
rOCyJapCTBEHHOTO 00pa30BaTeNLHOTO CTaHIapTa BBICIIIETO0 00pa30BaHus - OaKaJaBpHaT 10 HAIIPABICHUIO
moarotoBku 01.03.01 Matematuka" (¢ U3BMEHEHHIMH | qonoaHeHUsIMH) (Penakmums ¢ m3meHeHusMu N 1456 ot
26.11.2020, C u3MeHeHHUsIMU ¥ JJOTIOTHEHUsIMU OT: 26 HOs10ps 2020 1., 8 dpeBpans 2021 1.), € yuyeToMm
npodeccuonansHoro crapmapra 01 O6pa3oBaHWE W HAyKa, YTBEPXKICHHOTO NpHKa3oM MuHHCTEpCTBA
TpyZia U conmanbHOM 3ammThl Poccuiickoit denepanuu ot «5» aBrycra 2021 r. Ne 30550

IIporpammy cocraBuiI:
Cr. mpenonaBatens Kadeapsl «Maremarndeckuii ananu3» Oznoesa E.B.

[Tporpamma onobpeHa Ha 3aceqanuu kadeapsl «MaTeMaTHdecKuil aHATH3)»

[Tpotokon NelO ot «20» utons 20231

[Tporpamma ogo6peHa YueOHO-MEeTOIuIeCKUM cOBeTOM DUBHKO-MAaTeMaTHIeCKOTO (haKyIbTeTa

npotokos Ne 10 ot «23» wurons 2023 r.

[TporpamMma paccMOTpeHa Ha 3acelaHuy Y 4eOHO-METOIMYECKOrO COBETa YHUBEPCUTETA

poTokoa Ne 10 ot «28» wutons 2023 r.



Ceefennst 00 yYTBep:KICHHM NPOrPaMMbl HAa OYepeaHOH Yy4YeOHBbIH ToJ M PpPerucTpanuu
U3MEHEeHM

YyueOHbIit Pemenue BHecennble M3MeHEHUA Iloanuce 3aB.

roJI Kadeapbl kKadeapoi
(Ne mporokona, nata)
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