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1. lean ocBOeHMs AUCHMILIUHBI
[ensimu ocBOeHMsI JUCHUIUIMHBI “HaydHble OCHOBBI IKOJBHOTO Kypca MaTEMaTUKU SIBIISIOTCSA:
- 0030p MOHATUI U METOAOB 3JIEMEHTAPHOM MaTEMAaTUKU C TOUKH 3PEHHUs BBICIIEH MaTeMaTHKY;
- NPUBUTUE CTYJEHTAM METOJOB METOJOJOTMYECKOr0 aHajlu3a M3YyYEeHHOM B WIKOJIE U B BY3€
MaTEeMaTHKH.

Mecto nucuuninnbl B crpykrype OIIOII 6akanaBpuara

Hucnurnmuaa oTHOCUTCS K 070Ky 1. Ynraercs B 5 cemectpe. Haxomutest mox uanekcom b1.B.02.

3. Pe3yabTaThl OCBOEHUS AUCHMILUIMHBI (Moayiasi)) HayuHble OCHOBBI IIKOJbHOI0 Kypca
MaTeMATHKH

[Ipouecc wu3ydeHHs MOUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHME BJIEMEHTOB CJEIYIOIINX
komrereHuuit B coorBerctBuu ¢ ®I'OC BO no nanHOMy HampaBiIeHUIO:

Kon HaumeHoBaHue KOMIETEHIINH WNuaukaTop AOCTHKEHUS KOMIIETEHITHH
KOMIIETEH- (3aKperIeHHBIN 3a TUCIUIUINHON)
10704
VK-1 Crocoben VYK-1.1. Ananuzupyer 3agady, BbIIeNAS ee 0a30BbIe

OCYIIECTBIISATh COCTaBJISIOLINE;
IOUCK, KPUTUYECKUN aHAJIU3 U VK-1.2. Onpenensier, UHTEPIPETUPYET U
CUHTE3 HH(pOpMAIUH, panxupyet nHpopMaluio, TpeOyeMyto 1Jis peleHus
MIPUMEHSATH MOCTaBJICHHOM 3a7a4y;
CUCTEMHBIN MOJIX0. VYK-1.3. OcymiecTBisieT HOUCK UH(pOpMALIUU IS
JUTSL pEILIEHUS TOCTaBIEHHBIX pELIeHHs TOCTABICHHOU 3a/1a4U MO Pa3JIMYHbIM
3a1a4 THUIIaM 3aIIPOCOB;

VYK-1.4. Ilpu o6paboTke nHGOpMAITUK OTIUYAET
(hakThl OT MHEHUH, UHTEPIIPETAIINA, OIICHOK,
(opMHpyeT COOCTBEHHbIE MHEHUS U CY)KICHHUS,
apTYMEHTHPYET CBOHM BBIBOJIBI U TOUKY 3PCHHUS;

IK-1 Cnocobnoctb pazpabareiBath 1 | [1K. -1.1.  TIpoBoaut ammBTpeGOBaHUI
peaTn30BBIBATH MPOTPAMMBI (benepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIIbHBIX
y4eOHBIX TUCIUIIINH B CTaHJApTOB KpeaIu3aluy MporpamMM yuyeOHOM




COOTBETCTBUH C

TpeOOBaHUSAMHU

(benepanbHBIX TOCYIAPCTBEHHBIX
00pa3oBaTeNbHBIX

CTaH/IapTOB

JUCLUATUTUHBI
[1K.-1.2. Pa3pabartbeiBaeT CTpyKTypy IPOTrPaMMBI
y4eOHOI NUCIUIUTMHBI C yYeTOM TpeOOBaHMI K HEl

[1K.-1.3. [InanupyeT y4eOHbIC 3aHATUS 1
CaMOCTOSITENIbHYIO paboTy yJaluxcs moy4eOHoi
JVICIIATUTHHE

[1K.-1.4. BricTpariBaeT UHANBUIyaJIbHbBIC
00pa3oBaTeNbHBIC MAPIIPYTHI OAUCLUILIHHE

[1K.-1.5.  Peamu3syer nmporpamMmbl y4eOHBIX
JUCLUIUIMH HOLIEHUBAET PE3yJIbTaThl
COOCTBEHHOI
JeSITEIbHOCTH




4. CTpyKTypa U cojAep:kaHHe JUCHHUIIMHBLI (MoayJsi) HayyHble OCHOBBI IIKOJLHOIO

Kypca MaTeMaTHKH
4.1. CTpyKTypa QM CHUIIMHBI (MO1YJIs1)

OO01mast TpyJ0€MKOCTh JUCIUTIINHBI COCTABISAET 3 3a4eTHBIX enuHull, 108 vacos.

Buna yueOHoii padboThl Bcero IMopsinkoBbIid HOMeP
cemecTpa

5

OO6mas TpyJ0€MKOCTh AUCIUIUIMHBI BCETO (B 3.€.), B TOM 33.e.

qHce:

KypcoBoii mpoekT (pabora) HE MIPETYCMOTPEHO

AyIUTOpHBIE 3aHITHS BCETO 58 58

(B akaj. yacax), B TOM YHUCJIE:

Jlekuun 30 30

[IpakTHueckue 3aHATHs, CCMHUHAPHI 28 28

JlaboparopHbie pabOTHI

CamocTtosTenbHas paboTa BCero (B akaj. 4acax), B TOM 59 59

qrcie:

KCP

OKk3aMeH

OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 144 144

Ne/ Bunpl yueOHOI pabOThI, BKIItOUast @OpMBI TEKYIIETO KOHTPOJIS
Ne CaMOCTOSITENIbHYIO pa0OTy CTYACHTOB | YyCIleBaeMOCTH (10 HEJENsIM
U TPYJIOEMKOCTH (B "acax) cemectpa). Dopmbl
HanmenoBanue MIPOMEXYT. aTTECT
Pa3/eNIoB 1 TEM Aynmuropnast pabora | CamocrosTens
JUCUHUIIIIUHBI (MOIYJIs1) Hasi paGora
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Pa3nea 1. OcHOBHBIC 2 |2 2
Tanbl pa3BUTHS
MaTeMaTHKHU
1.1 | OcHOBHBIE 3TaNbl Pa3BUTHUS 2 |2
MaTeMaTUKH
Pasnen 2. TeopeTuko- 6 |4 8
MHOKeCTBEHHAsl U
Jornyeckasi 0asza
MATeMaTHKH.




2.1

AKCHOMaTHYECKHI METO/I B
MOCTPOCHUH
MaTEeMaTHYECKUX CTPYKTYP,
UX MOJICJTUPOBAHHE.
OCHOBHBIC MAaTEMAaTHYCCKHUE
CTPYKTYpPBbI, BO3HUKAIOIITHE
B LIKOJIBHOM Kypce
(3KBUBAJICHTHOCTb,
HOPS/IOK, anredpandeckue,
r€OMETPUUYECKHE,
TOIIOJIOTHYECKHUE).
Axcuomaruka
a0CTPaKTHOTO MHOXKECTBA.
Teopertuko-
MHO>XCCTBEHHBIH S3BIK U
OCHOBHBIC (DAKTBI U3 TEOPUHU
MHOJKECTB.

2.2

OcHOBHbBIE MHOXKECTBA,
BO3HUKAIOIIKE B IIKOJIBbHON
MaTeMaTHUKe (YUCIIOBBIE,
TOYCUHBIE,
byHKIIMOHATBHBIE),
YPOBEHb X U3YUYCHHS U
po0IeMbl POPMUPOBAHUS.
buekius MHOXKECTB.
MoIHOCTh MHOKECTBA.
Omneparuu ¢
KapANHATEHBIMUA YUCIIAMHU.
dopmainbHas,
MaTeMaTuyecKkas u
JTUAIEKTHYECKAs JIOTHKH, HX
dbopmupoBanue u
UCIIOJTb30BaHUE B
HIKOJILHOM MaTeMaTHKe.

Pa3nea 3. Jloruyeckas
CTPYKTYpa apU(PMETHKH U
ee npenoiaBaHusl.

10

3.1

Jlornueckast cTpykTypa
apu(QMETHKH U ee
IIPENoAaBaHMs.
Harypanbnsiii psag. Liensie
qucia.

OnpeneneHne parmoHaIbHbIX
yucen. OnpeneneHue
BEIIIECTBEHHBIX YNCEI.
[Ipobnemsl pacmupenus
YHCIIOBBIX MHOKECTB.
Teopus yucern.

3.2

Teopust neTUMOCTU B U
Teopus uucel. JlecaTuanoe
IpeJCTaBICHNUE YHCTIa.
HenpepsiBHbie 1po0H.
JnodaHTOBEI ypaBHECHHUSI.
[Tpobaema Pepma.

Paznen 4. Anredpanyeckue
YPaBHEHHUS W HEPABEHCTBA.

16




4.1

Knaccuueckne
reoMeTpUYECcKUe 3a/1a4H,
IPUBOALINE K
anredpanvaecKkum
YpaBHEHHUSAM: yABOEHUE KyO0a,
TPUCEKLUS YIJIa, AeJICHUE
OKPYHOCTHU Ha paBHbIE
4acTH, IOCTPOEHUE
LUPKYJIEM U JIMHEUKOM,
TOJIBKO LIUPKYJIEM.
AnrebOpanueckue u
TPaHCLIEHIEHTHOE YHCJIa.
TpaHCLEHACHTHOCTD YUCET
U T

4.2

Oo6mas hopMyTHpOBKa O
pa3pemrMocTu
anredpanvdeckoro ypaBHeHUS
B paJlKasax.

Pazpemmmbie rpymisl.
I'pynna I'anmya. Teopema
I'anya. HepaspemmmocTs B
paauKanax ypaBHEHUU BbIIIE
YETBEPTOU CTEIICHH.
IIprMepsl TaKUX ypaBHEHUM.
Pemenue anredpanueckux
ypaBHEHHUl 2, 3, 4 creneHei B
panukainax no cxeme l'anya.
[TpubnuxenHoe peieHne
anredpanvdeckux ypaBHEHUH.
Meto1 OTAENEHNs KOPHEM.

Pa3gen 5. OcHOBHEIE
3JIeMeHTapHble GyHKIMH.

12

20

5.1

5.2

5.3

Jluneiinast QyHKIUS.
I'paduueckoe,
apudmMeTHIecKoe,
aKCUOMAaTHYECKOe
omnpenenenus. OnpeneneHue
TuddepeHIaIbHBIM
YpaBHEHHEM.
[Toxa3zatenbHast GyHKIHS.
Apudmeruueckoe u
AKCMOMAaTHYECKOe
omnpeznenenus. OnpeneneHue
C IOMOILBIO

Qg epeHInaIbLHOro
ypaBHEHMsI, UHTETpaia u
psna.

[Toxa3zatenpHast QpyHKIUSA HA
C.

Jlorapugmuueckas QyHKIUS.
Omnpenenenue Kak 00paTHOM
K TIOKa3aTeJIbHOM,
AKCMOMATHYECKOE, U C
MIOMOILBIO

Qg epeHIaIbLHOro
ypaBHEHHMsI, UHTETpaia u
psna. Jlorapupmuueckas
¢yHKUIMS Ha C.




5.4

CrenenHast QyHKIHS. 4 |2
Apudmernueckoe,
AKCUOMAaTHYECKOE
OTIPENIEIICHUS ¥ C TIOMOIIBIO
nuddepeHIaIbHOTO
ypaBHEHHMSI, UHTETpaia u
psna. CrerneHHast QyHKIHs
Ha .

DKCIOHECHITUAIbHAS (PYHKIUS
. Tpuronomerpuveckue
(GyHKIUU. AKCHOMAaTHYECKOE
orpeeieHue

TPUTO HOMETPHUECKUX
¢yHkuui , . MoaensHoe
KOHCTPYKTUBHOE
ornpeneneHue , (4epes yribl
u npoekiun). OnpeneneHue
TPUTOHOMETPHYECKHIX
byHKIUil uepes
nuddepeHnranIbHoe
ypaBHEHHE, HHTETPAJIbI,
psaabl. OOpaTHbIe
TPUTOHOMETPHUUYECCKHE
GyHKIHH.

Hesnemenrapusie GyHKIIUN B 2 |2
IIKOJIBHOM Kypce
MaTeMaTHKH.

Pewienue ypaBHeHui u
HEPaBEHCTB C
UCIIOJIb30BaHUEM CBOICTB
byHKIHMH, UX

ONPCACIIAOIINX.

OO11ast TpyA0EMKOCTh, B yacax 3 1441 30| 28|- |- |59]- [IpomesxyTounas

dopma

3aueTr

3ayeT ¢ OLEHKOHI

DK3aMeH

4.2. Conep:xaHue IMCUMILIUHBI (MOIYJIs1)

Pa3nes 1. OcHOBHBIC 3Tanbl pa3BUTHS MATEMaTHKH
OCHOBHEBIE ATAITBI Pa3sBUTHUA MaTEMAaTUKA
Paznen 2. TeopeTuko-MHOXKeCTBEHHASI M JIOTHYeCKasi 0a3a MAaTEeMATUKH.

AKCHOMAaTHYECKAH METOJl B MIOCTPOSHUH MaTEMaTHYECKUX CTPYKTYP, UX MOJICITUPOBAHHE.
OcCHOBHBIE MaTeMaTHYECKUE CTPYKTYPhl, BO3HUKAIOIINE B MIKOJIHHOM Kypce (3KBHBAJIEHTHOCTb,
NOPSAIOK, anredpanyeckue, reOMeTPUIECKUE, TOMOJIOTHYECKHE).

Akcrnomaruka abCTPaKTHOTO MHOXKECTBA. TeOpeTHKO-MHOKECTBEHHBIN S3bIK U OCHOBHBIE
(GaxkThl U3 Teopur MHOXKeCTB. OCHOBHBIE MHOKECTBA, BO3HUKAIOLIME B IIKOJBHOW MaTeMaTHKE
(urcnoBbIe, TOUCUHBIC, (YHKIMOHAIBHBIC), YPOBEHb UX U3YUYCHHUS U MPOOIIeMbl (POPMHUPOBAHUS.

buekuus MHOxecTB. MomHOCTh MHOXKECTBA. Onepauy ¢ KapIuHAIbHBIMU YUCIaMH.

dopmarnbHasg, MaTeMaTHyecKass W JAUaJIeKTU4YecKas JOTHKH, HUX (OpMHUpPOBaHHE W
UCIIOJIb30BaHUE B IIKOJbHON MaTeMaTHKe.

Pa3nea 3. Jlormyeckasi CTPyKTypa apu(pMeTHKH M ee NPenoJaBaHusl.

Jlornueckast cTpyktypa apudmeTukn u ee npemnojaBanus. Hatypanenbrii psg. Llemsie
yrcna. OnpeneneHue pannoHaJIbHBIX uncen. OnpeneneHne BeleCTBeHHbIX uncel. [Ipobiaemsr
paclIMpeHus] YMCIOBBIX MHOXECTB. Teopus uucen. Teopus nenumoctd B Z U TEOpUsl YUCEI.




Hecsatnunoe mpeacraBienue yncia. HenpepreiBubie npodu. {nodantosl ypaBHeHus. [Ipodiema
®depma.

Paznen 4. AnredOpanyeckne ypaBHeHUsI 1 HEPaABEHCTBA.

Knaccuueckue reomerpuyeckue 3afadd, MPUBOASAIINE K alreOpandecKuM ypaBHEHHUSM:
yABOEGHUE Ky0a, TPHUCEKIHsS YIJa, JAENEHUE OKPYKHOCTH Ha paBHBIE YacTHU, IOCTPOCHUE
LHUPKYJIEM M JIMHEWKOW, TOJIBKO LUpPKyJeM. Aniredpandyeckue M TPaHCLUEHIEHTHOE 4YHCIIA.
TpaHCUEHAEHTHOCTh YKCeN € U T.

O6mast popMyIupoBKa 0 pa3pelIMMOCTH aNredpandeckoro ypaBHEHUs B paiuKasax.

Pazpemmmbie rpynmbl. I'pynna ['amya. Teopema [Nanya. HepaspemmmocTs B pagukaiax
ypaBHEHMIA BbIlIe yeTBepTOol creneHu. [Ipumepsl Takux ypaBHeHH. Pemenue anrebpandeckux
ypaBHEeHUH 2, 3, 4 cTeneHneit B pagukaiax no cxeme ["anya.

[TpubnmxeHHoe peneHne anredpandeckux ypaBHeHuil. MeTo oTesieHus] KOpHEH.

Pa3znen 5. OcHOBHBIE 3J1eMeHTapHbIe PyHKIIUH.

Jluneitnas gynkmms. ['paduyeckoe, apudpmeTHuecKkoe, aKCHOMATUICCKOE OMPEICICHHUS.
Omnpenenenue auddepeHinaibHbIM ypaBHEHUEM.

[TokazarenpHast QyHKOHSI. ApuPMETHUECKOE H  aKCHOMAaTHYECKOE  OIpeIeTCHUS.
Omnpenenenue ¢ moMoIbo AU depeHnanb-HOro ypaBHeH!sl, HHTerpaia u psjaa. [lokasarenpHas
bynkus va C'.

Jlorapudmuueckas  QyHkmusa. OnpeneneHne Kak OOpaTHOW K [MOKa3aTelbHOM,
aKCHMOMAaTHYeCKoe, W C MoMOouIblo auddepeHnanbHOr0 ypaBHEHHs, WHTErpajia W psja.
Jlorapudmmueckas pynkuus Ha C'.

Crenennas ¢yHkius. ApupMeTHieckoe, aKCHOMaTHYECKOe ONpeAeNieHUsI U ¢ MOMOIIbIO
muddepeHIMaTbsHOrO YpaBHeHUs, HHTerpana u paga. Crenennas Gpynkuus Ha C'.

DKcrnoHeHManbHas GyHkmus e’ . TpuroHoMeTpHuuecKue (yHKIMH. AKCHOMATHYECKOE
OIlpeJIeTICHne TPUTOHOMETPUYECKUX (yHKIMHA cos, sin. MoJenbHoe KOHCTPYKTHBHOE
ompejesieHue Ccos, Sin  (depe3 yriael W mpoekimu). OmNpeneicHre TPUTOHOMETPHUICCKHIX
¢yHkuii  yepe3  nuddepeHnmanbHOe  ypaBHEHUE,  MHTerpanbl, panel.  OOparHble
TPUTOHOMETpHUECKHE QYHKITUH.

HesnemenrtapHbsle GyHKIIUH B IIKOJILHOM Kypce MaTEMaTHKHU.

Pemennie ypaBHEHUN W HEpPaBEHCTB C HCIOIb30BAaHUEM CBOMCTB (YyHKUUH, UX
OTIpEeACISAIONIUX.



IIpuMepHasi TeMaTHKa KypPCOBBIX padoT

He npenycmotpenst yuebubim 1ianom OOIT

5.00pa3oBaTe/ibHbIEe TEXHOJIOTUH

AKTHBHBIC U HHTCPAKTUBHBIC (bOpMBIZ JICKIUU, ITPAKTUYCCKUEC 3aHATUA, KOHTPOJIbHBIC pa6OTI)I,
KOJUIOKBUYMBEI, 3a4€Thl U O9K3aMCHBEIL. B TeueHne CCMCCTPOB CTYACHTHI PCIIAIOT 3aa4U, YKA3aHHBIC
nmpenoaaBaTcjICM.

6. YueOHO-MeTOAUUYECKOE ODecleyeHre CaMOCTOSATEbHOI padoThl cTyaeHTOB. OleHOYHbIe
cpeacTBa JIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NPOMEKYTOYHOH aTTecTalMH MO HMTOram
OCBOCHMS THCIHUIIHHBI.

6.1. [li1an caMocTOSITE/ILHOM PAa0OTHI CTYI€HTOB

Ne i/ HaumenoBaHue pasjaesa (tembl) | Buja camocrosiTesibHOM TpynoemkocTs (B
padoThbI aKaJeMHYeCKHUX
yacax)

Pazgen 1 | OcHOBHBIE dTAaNbl PAa3BUTHS
MaTeMaTHKH

1.1 OCHOBHBIE 3TaIbl Pa3BUTHS AynutopHasi padora 2
MaTeMaTHKH

Paznen 2 | TeopeTnko-MHOXKeCTBEHHAS U
Jormyeckas 0a3a MaTeMaTHKH.

2.1 AKcUOMaTHUYECKUII METO B AynutopHasi padora 4
MMOCTPOCHUH MaTEMaTHICCKHX
CTPYKTYp, UX MOJICTTUPOBAHUE.
OCHOBHBIC MaTEMaTHYCCKHE
CTPYKTYPBbI, BOSHUKAIOIIHE B
IIKOJILHOM Kypce
(?KBUBAJIEHTHOCTb, MOPSIOK,
anreOpanveckue,
reoMeTpUUIecKue,
TOIOJIOTHYECKUE).
AkcromaTika abcTpaKkTHOTO
MHOXkeCTBa. TeopeTuko-
MHOYKECTBEHHBIH SI3BIK
OCHOBHBIE (DAKTHI U3 TCOPUHU
MHOECTB.

2.2 OCHOBHBIE MHOKECTBA, Teoperuueckmii TecT 4
BO3HUKAIOIINE B IIKOJIBHON
MaTeMaTHKe (YUCIIOBBIE,
TOYeYHbIe, QYHKIIMOHATIbHBIE),
YPOBEHb UX U3YYCHUS H
po0GsieMbl GOPMUPOBAHUS.
buexknus MHO)kecTB. MOIIHOCTH

MHOXkecTBa. Oneparuu ¢




KapAWHAJIbHBIMU YHCIIAMH.
®dopmanbHas, MaTeMaTH4ecKas M
IHAJeKTHYeCcKass  JOTUKH, WX
(hopMHUpOBaHKHE W MCIOJb30BaHUE
B IIIKOJILHOM MaTeMaTHKeE.

Pa3zgen 3

Jlornuyeckasi cTpyKkTypa
apu(pMeTHKH U ee
npenojaBaHus.

3.1

Jloruueckast CTpyKTypa
apu(METHKH U €€ MPEToIaBaHMs.
Harypanbnbiii psaa. Llenbie uncna.
Omnpenenenre palMoOHaIbHbBIX

yucen. Onpezenenue
BEIIECTBEHHBIX yncen. [Ipodaembl
pacIIMpeHus YUCIOBBIX
MHOecTB. Teopust yncern.

AyautopHasi pabora

3.2

Teopust nenMMoCcTH B 1 TEOpUS
yucen. [lecaTuuHoe
IPEeICTaBICHNE YHCIIA.
HenpepriBHble 1po0u.
JlnohaHTOBBI ypaBHEHHUS.
[Ipo6nema ®epma.

KonTpoasHnasi pabora

Pa3znen 4

AJireOpanyecKue ypaBHeHHUs U
HepaBeHCTBA.

4.1

Kiaccuueckue reomerpuueckue
3aJjauu, NPUBOAIINE K
anreOpanyecKuM ypaBHEHMSIM:
yABOEHUE Ky0a, TPUCEKIIHS yIa,
JIeJIeHHEe OKPY>KHOCTH Ha paBHbIE
4acTH, IOCTPOEHUE LIUPKYJIEM U
JIMHEWKOW, TOJIBKO LIUPKYJIEM.
Anrebpanyeckue u
TPAHCLEH/IEHTHOE YHCJIa.
TpaHCLIEHAEHTHOCTD YUCENl U T.

AynurTopHasi padora

4.2

O6mas popmynupoBka o
pa3pemrMoCTH anredpanyecKoro
YpaBHEHUS B paJuKaIax.
Paspemmmsle rpynmel. ['pymnma
lNanya. Teopema I'anya.
HepaspemmumocTts B panukanax
YPaBHEHUH BBIIIE YETBEPTON
creneHu. [Ipumepsl Takux
ypaBHeHuUH. Pemenue
anredpanvyeckux ypaBHeHuu 2, 3,
4 creneHel B pajuKanax 1o
cxeme [Nanya.

KonTtposbnas padora
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[TpubmmkeHHoe penieHne
anre0pandecKux ypaBHEHUM.
Merton oTaeneHus KOpHE.

Paznen 5

OcHoBHbBIE 3JIeMeHTApPHbIE
(pyHxuumn.

5.1

JIuneitnast QyHKIHSL.
I'paduueckoe, apupmernyeckoe,
aKCMOMATHYECKOE OIpE/IeIICHUSI.
Ornpenenenue

Qg QepeHraIbHBIM
YpaBHEHHUEM.

[TokazarenpHas GyHKIUS.
Apudmerndeckoe u
AKCHOMAaTHYECKOE OTPE/ICIICHHSL.
Ormpezenenue ¢ MOMOIIbIO

Qg QepeHInanbHOTO YpaBHEHMS,
MHTETpaja u psaa.
[TokazarenpHast PyHKIHS HA C.

AynutopHas pabora

5.2

Jlorapudmuueckas GyHKIUS.
Omnpenenenre Kak 00paTHOM K
MoKa3aTelIbHOM,
aKCMOMATHYECKOE, M C TIOMOIIHIO
Qg QepeHInanbHOTO YpaBHEHHMS,
MHTETpaja u psaa.
Jlorapudmuueckas GyHKIUS Ha
c.

AyautopHasi pabora

5.3

CrenenHast GyHKIUS.
Apudmernueckoe,
aKCMOMaTHUYECKOE OIpeIeNIEHUs U
¢ ToMoIbt0 1uddepeHITnaIbHOTO
ypaBHEHUsI, UHTETpaja v psja.
CrenenHas GyHKIMS HA .
DKcIOHEeHIATbHAs (PYHKIUS .
Tpuronomerpuueckne GyHKINU.
AKCHOMaTHYECKOE ONpe/iesieHHe
TPUTO"HOMETPHUECKUX (DYHKITHH.
MozensHOe KOHCTPYKTUBHOE
onpezeneHue , (4depes yrisl U
npoeknun). OnpeneneHue
TPUTOHOMETPHUYECKUX (DYHKITHIA
yepe3 auddepeHnnansHoe
ypaBHEHHE, UHTETPAIIbI, PSIIbIL.
OOpatrHble TPUTOHOMETPUYECKHE
GyHKIMH.

AynurTopHasi padora

5.4

Hesnemenrapublie GyHKIMH B
HIKOJIBHOM KypCe MaTeMaTHKH.

KonTtposbnas padora




Pemenue ypaBHeHU# 1
HEPaBEHCTB C MCIIOJIb30BaHUEM
CBOMCTB (DYHKITHH, NX
OTIPEIEIISFOIIUX.

OueHouHble cpeACTBAa /Il TeKYLIEro KOHTPOJISA YCIeBAeMOCTH H MPOMEKYTOYHOM
aTTecTaluu

Kpurepun oueHKH NPpOMeKYTOYHOI aTTecTaunu B popme 3auera

Onenka | XapakTepucTHka TpeOOBaHUU K pe3ysibTaTaM aTTecTaluu B popme 3auera

«3a4yTeHOY Teopernueckoe copep)aHrue Kypca 0CBOCHO IOJIHOCTBIO 0€3 MpoOeIoB UiTh B
1IEJIOM, WJTA OOJIBIIIEH YacThi0, HEOOXOIMMbIC TPAKTUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHajioM c(HOpMUPOBaHBI HJIM B OCHOBHOM C(HOPMHUPOBAHBI,
BCE WM OOJBIIMHCTBO MPEyCMOTPEHHBIX pabouell mporpaMMoil yueOHbIX
3a/IaHHUI BBIMOJIHEHBI, OT/ICJIbHBIC U3 BBHIIOJTHEHHBIX 33JJaHUN COACPIKAT
OIIIHOKH.

«He 3aureno» | Teopernueckoe copepkaHue Kypca OCBOCHO YaCTUIHO, HCOOXOMMBIC HABBIKH
paboThI HE CHOPMUPOBAHEI HITH CHOPMHUPOBAHEI OT/ACILHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueii yaeOHOH mporpaMMoii 3aIaHui He
BBITIOJTHEHO JTMOO0 BBIITOJIHEHO € TPYOBIMH OIMIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHUS OLEHEHO YHCIIOM OallioB, OJIM3KUM K MUHUMYMY.

Kpurtepun onieHKkn npomMes;KyTo4HOM aTTecTaliuu B popMe IK3aMeHA

Onenka XapakTepucTuka TpeOOBaHHUH K pe3yibTaTaM aTTecTaluu B (hopme
9K3aMeHa
«OTnHYHO» Teopernueckoe colepikaHHe Kypca OCBOCHO IIOJIHOCTBIO — 0€3

npoOesioB, CUCTEMHO W TJIYyOOKO, HEOOXOJIMMBbIE MPaKTUYECKHE HaBBIKU
paboThI C OCBOCHHBIM MaTepHAIOM C(HOPMHPOBAHBI, BCE MIPEITyCMOTPCHHBIE
paboueit yueOHOM TporpaMMoi yueOHbIE 3a/IaHHs BBITTOJTHEHBI O€3yTPEYHO,
KauecTBO MX BBIMIOJIHEHUS OIEHEHO YHUCIOM 0aljioB, OJH3KUM K
MaKCHUMYyMYy.

«Xopouio» Teopernueckoe conep:kaHrue Kypca OCBOECHO B I1eJIoM 0e3 MmpoOenoB,
HE00XO0/IMMBbIE€ TIPAKTUYECKHUE HABBIKU PaOOThl C OCBOCHHBIM MaTEpUalIOM B
OCHOBHOM  C()OPMHMPOBAHBI, peayCMOTpPEHHBIe paboueil  yueOHOMH
porpamMMoil yueOHble 3aJJaHHsI BBIMOJIHEHBI C OT/EIbHBIMA HETOUHOCTSIMH,
Ka4yeCcTBO BBINIOJHEHUs OOJBIIMHCTBA 33JaHUN OLIEHEHO YMCJIOM OaslioB,
ONU3KUM K MaKCUMYyMY.

«YI[OBJ'ICTBOPI/IT TCOpCTI/I‘{eCKOC COACPKaHHUEC KypCa OCBOCHO OoJIbIIIEeH 4aCTbIO, HO
CIIBHO» HpO6€HBI HE HOCAT CYIECTBECHHOI'O XapakTepa, HeO6XO)II/IMI)Ie

IMPAKTUYCCKUEC HABBIKU pa6OTBI C OCBOCHHBIM MarcpruajioM B OCHOBHOM




chopMHUpOBaHbI, OOJBIIMHCTBO TMPEAYCMOTPEHHBIX paboueld y4eOHOU
porpamMMoil y4eOHBIX 3a/laHUil BBHITIOJTHEHBI, OTJCIbHBIC U3 BBITIOJTHEHHBIX
3a/IaHAK COJIEPIKAT OIIHOKH.

«HeynosnerBop Teopernueckoe  comepkaHume  Kypca  OCBOGHO  YacTHYHO,
UTETHHO» HEOOXOJMMBIE HAaBBIKM PabOTHl HE CGHOPMUPOBAHBI WM CHOPMUPOBAHEI
OT/EbHBIE U3 HHUX, OOJBIIMHCTBO IPEIyCMOTPEHHBIX paboueil y4eOHOI
nporpaMMoil y4eOHBIX 3a/JlaHUil HE BBIIOJIHEHO JHOO BBIIOJHEHO C
rpyObIMH OIIMOKaMH, Ka4eCTBO WX BBIIOJHEHUS OILCHEHO YHCIOM 0ajlioB,
ONMU3KUM K MUHUMYMY .

6.2. MeToan4yeckne yKa3aHusi 110 OPraHU3alMi CAMOCTOSATEIbHOI PadoThI CTYIEeHTOB

CamocrosTenbHas paboTa SIBISETCS OJHUM U3 BUJOB YYEOHOU NEATETBHOCTH OO0YYarOIIUXCH,
CHOCOOCTBYET PAa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPUECKOTO
M0JIX0/1a K PELICHUIO Po0JIeM Y4eOHOT0 U MPOPECCHOHAIBHOIO YPOBHS.

AynuTopHas caMocTosITeIbHas paboTa Mo y4eOHOH AUCHUINIMHE OCYIIECTBISETCA Ha Y4eOHbIX
3aHATHSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJaBATENS U IO €r0 3aJaHUIO.

BaeayauTopHas camocTosiTeNbHasi paboTa BBINOIHAETCS 10 3a/1aHUI0 MpernojaBarens 0e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunel 3amanuii Uisi BHEayIUTOPHOM CaMOCTOSATENIbHOW paboThl, MX XapakTep, YYUTHIBATbh
cnennuKy u3ydaeMoi yueOHOH TUCIUIIMHBI, HHANBUIYIbHBIE 0COOEHHOCTH 00Y4aoIIeToCs.

KoHTponbs camocTosiTebHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCs KaK €IMHCTBO
IBYX Gopm:

1.caMOKOHTPOJIb M CaMOOLIEHKa 00y4aroIerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IPEIO01aBaTEsl.

Opranunsanus 1 pyKOBOACTBO ayJUTOPHOI CaMOCTOSITeIbHON PadoThI

AynutopHas caMOCTOsTelIbHasi padoTa MO AMCLUUILIMHE BBIMOIHIETCd HAa Y4EOHBIX 3aHSTHUSIX
[0l HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BUJAMH ayAUTOPHON pabOThI CAMOCTOATEIBHON PaOOTHI SBISIOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M IMPAKTHUYECKMX DPAOOT OCYILECTBIsETCS Ha Ja0OpaTOPHBIX U
MPAKTUYECKUX 3aHATHSX B COOTBETCTBUU € rpadukoM ydeOHoro mpouecca. Jlns obecrneueHus
CaMOCTOSITENIbHOW  paloThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHON /TIPpaKTUUYECKON PadOTHI.

Pabora ¢ nurtepaTypoil, APYrUMH HUCTOUYHUKAMH HMH(MOPMALUH, B T.4. SJEKTPOHHBIMH, MOXKET
pean30BbIBAThCS HAa CEMUHAPCKUX U TNMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(pOpMaluu
MOTYT OBITh TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NurtepnHer.

[TpenonaBarens GopMyaUpyeT LEedb pabOThl ¢ JAaHHBIM M KICTOUHUKOM MH(OpPMAIMH, ONpeaeseT
BpeMsl Ha IPopaboOTKy NOKyMEHTa U (hOpMy OTUETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMOJIHEHHBIX 3aJJaHUI Yallle BCErO MCIOJIb3YyETCSI HA CEMHUHAPCKOM,
MPAKTUYECKOM U IPYruX BHuaax 3aHaTui. [IpobieMHas /cutyarionHas 3ajiada J0JKHA UMETh YETKYIO
(bopMyIHPOBKY, K HEH JOKHBI OBITh MOCTABJIEHBI BOIIPOCHI, OTBETHI Ha KOTOPbIE HEOOXOIMMO HAaNTH
u obocHoBaTh. KpuTepuu OIEHKM MPaBUWIBHOCTH pELIEHUS MPOOIEeMHON/CUTYallMOHHON 3aJa4uu
JIOJKHBI OBITh M3BECTHBI BCEM 00YYaIOLTHMCS.

Opranusanus 1 pyKoBOACTBO BHEAYIUTOPHON padoThI

BHeayauTopHas caMOCTOsTeNIbHAS paboTa BBIMOJIHAECTCS MO 3aJaHMIO MPerojaaBaTelis, Ho Oe3
€ro HEermoCpeICTBEHHOT0 y4acTusl.

[Ipu npenbsBIEHMM BHJOB 3a/JaHUMl Ha BHEAYJUTOPHYIO CAaMOCTOSTEIbHYIO paloTy
PEKOMEHIyeTCsl HCIOJIb30BaTh AU(PPEpPEHINPOBAHHBIN MMOAXOA K YPOBHIO TMOATOTOBIEHHOCTU
oOyuartomierocsi. Ilepen BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIbHONH padoThl MpenojaBareib
IPOBOJIUT KOHCYJBTALMIO C ONpPENENEHUEM LIETU 33JaHus, €ro COAEP)KaHHUs, CPOKOB BBINOJIHEHUS,



OpPUEHTHPOBOYHOTO O0OBbeMa pPabOThl, OCHOBHBIX TpeOOBaHUI K pe3ysbTaraM palboThl, KpUTEPHUEB
OLIEHKH, (OpM KOHTpOJS M MEepeuHs JuTepaTypsl. B mpouecce KOHCyJbTalMM MNpenojaBaTeslb
IPEIYIPEkAAET O BO3SMOKHBIX THIIMYHBIX OIIMOKAX, BCTPEYAIOIIUXCS IPU BHITOJTHEHUN 3aaHUs.

Jns  Merogudeckoro oOecredeHuss W PYKOBOJACTBA CaMOCTOSITENBHOW  paboToil B
00pa30BaTEeIbHOM YUPEKACHUU pa3padaThIBalOTCs yuyeOHbIe OCOOUS, METOANYECKHE PEKOMEHIAIIUI
II0 CaMOCTOSATENbHON MOATOTOBKE K Pa3jIMYHBIM BUAAM 3aHATUH C yYETOM CIELUAIBHOCTU y4eOHOM
JUCLHUTUITMHBI, OCOOEHHOCTE KOHTHMHIEHTAa CTYACHTOB, O0bEMa M COJCPKAHUS CAMOCTOSTEIHHOMN
paboThl, GOPM KOHTPOJISI U T.II.

CamocrosTenbHas padoTa MOKET OCYLIECTBISATHCS WHAMBUIYAIbHO WJIM TPYIMIIaMHU CTYIEHTOB
B 3aBUCUMOCTH OT LeJIH, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSATENIbHOW paldoThl, ypOBHS
CJIO)KHOCTH, YPOBHS IIOATOTOBIEHHOCTH 00YYaIOIINXCS.

Bunamu 3ananuii 115 BHeay IMTOPHOM CaMOCTOSITEIbHON pabOThl MOT'YT OBITh:

- s OBJAJCHHS 3HAHUSMH: YTCHUS TEKCTa; COCTABJICHMS IUIaHA TEKCTa; rpaduyeckoe
n300pakeHre CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHHE TEKCTa; BBIIMCKM M3 TEKCTa; pabora co
CIOBapsIMM M CIPaBOYHMKAM; Y4yeOHO-HCCIE[OoBaTeNbCKasi padoTa; MCIONb30BAaHUE ayquo U
BUJIC03aIIMCEN, KOMIIBIOTEPHOM TeXHUKU U IHTEpHET pecypcoB U Ap.;

- JIIS 3aKPEIJICHUS] M CUCTEMaTU3alluy 3HaHUM: paboTa ¢ KOHCIEKTOM JIEKIIMU; IOBTOpHas padboTa
Ha/ y4eOHbIM MaTepuaioM; COCTaBJICHUE IJIaHa, TE3UCOB OTBETA; COCTaBIeHHE Tabiul, pedycos,
KpOCCBOP/IOB, TIJjoccapust JUlsl CcHUCTEMaTH3aluu Y4eOHOro Marepuajia; H3ydYeHUue ClIoBapen,
CIPAaBOYHUKOB; OTBEThl HAa KOHTPOJIbHBIE BOINPOCHI; aHAIUTHUYECKass 00paboTKa TEKCTa; MOArOTOBKA
COOOIICHNH K BBICTYIIJICHHIO HA CEMUHApE, KOH(MEPEHIINH; TOIrOTOBKA

pedepatos, 10KIa0B; cocTaBieHue Ouorpaduil, 3a1aHuii B TecToBOU opme U Jp.

- s (HOpMHUpPOBaHHMS YMEHHH: pEIIeHHWEe 3aJad W YHOPaXHEHUH 10 o0pasiy; pelieHue
BapUaTUBHBIX 3a/1a4 U YIIPAKHEHUH; COCTABIEHUE CXEM; PEellIeHHE CUTYAMOHHBIX POU3BOACTBEHHBIX
3a/1a; OArOTOBKA K JIEJIOBBIM U POJIEBBIM UI'PaM; IPOEKTUPOBAHUE U MOJEIMPOBAHNUE Pa3HBIX BUJOB U
KOMITOHEHTOB IPO(ECCUOHATILHON JEesATEIbHOCTH, MOATOTOBKA MPE3EHTAIM, TBOPYECKUX MPOEKTOB;
MOJIrOTOBKA KYPCOBBIX H BBIITYCKHBIX Pa0OT; ONBITHO-IKCIIEpUMEHTAIbHAA paboTa; MPOSKTUPOBAHNE U
MOJICJIMPOBAHHE PA3HBIX BUIOB U KOMIIOHEHTOB MIPO(MECCHOHATLHON AEATEILHOCTH U JIP.

Jns  obecrnieueHuss BHEAyJIUTOPHOM  CaMOCTOSITENIbHOM  paboOThl MO  JUCIUILIMHE
npernojiaBaTeneM paszpalbaTbiBaeTCs IEpeYeHb 3aJaHuil s CaMOCTOSTEIbHOM pPabOThl, KOTOPBI
Heo0XxouM /17151 3(PEKTUBHOTO YIIPaBJICHUS JaHHBIM BUJOM yU4€OHOM NeATEIIbHOCTH 00yYaronXcs.

[IpenoaBaTens OCyIIECTBIISAET YIIPAaBICHHE CAMOCTOATENbHOM paboTOM, peryiupyer ee 0o0beM
Ha OJJHO yueOHOE 3aHSATHE U OCYLIECTBISET KOHTPOJIb BBIMOJIHEHUS] BCEMU CTYJEHTaMM Ipymnmbl. J{is
ynoOcTBa IMpenojaBaTeslb MOXET BECTH BEIOMOCTb YyuyeTa BBINOJHEHUS MUHUMyMa 3aJaHHi,
HEOOXOUMBI [yl JOMTyCKa K MTOTOBOW aTTeCTAallUU 1O JUCIUILIUHE.

B mnpouecce camocTosTeNnbHOW pabOTHl CTYJEHT NPHOOpPETaeT HABBIKM CaMOOPIraHU3ALUH,
CaMOKOHTpOJIS, CAaMOYTPAaBJIEHUSI U CTAHOBUTCS AaKTHBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Yy4eOHOM
JESATEIIBHOCTH.

CTyeHT caMOCTOSITENIbHO ONpENeNsieT PeKUM CBOEH BHEAyAUTOPHON paboThl U Mepy TpyAa,
3aTpauvBacMOro Ha OBJAJACHHUE 3HAHUSAMU W YMEHUSMU IO KaXIOW JUCLMIUIMHE, BBIIOJIHACT
BHEAY/IUTOPHYIO paboTy MO MHAWBHUIYyaIbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM MOATOTOBKH,
Oro/KeTa BpeMEHH U JIPYTUX YCIOBUH.

E>xemHEeBHO CTYAEHT [OJDKEH YJIENATh BBIIOJHEHUIO BHEAYJAUTOPHON CaMOCTOSITEIbHOU
paboThI B CpeJHEM HE MEHEe 3 4acoB.

[Ipy BBHINONTHEHUH BHEAYAUTOPHONM CaMOCTOSITENILHONM pPaOOTBI CTYJEHT HUMEET IpaBo
oOpamatbesi K MPEnoAaBaTeNio 3a KOHCYJbTAlMel C IeNbI0 YTOUHEHHs 33JaHusi, (popMbl KOHTPOJIS
BBITIOJTHEHHOTO 3a/JaHUsl.



6.3. Marepuanbl AJs1 NPOBEJEHUS] TEKYIIero M MPOMEKYTOYHOr0 KOHTPOJS 3HAHWM
CTYJ1€HTOB
1. 3ameuaTebHbIE YHCJIA

HazoBem HarypasibHOE YHCIIO «3aMeuYaTelbHBIM», €CJIM OHO CaMO€ MaJeHbKOE Cpelud BCEX
HATypaJbHBIX YHCET C TaKOH ke cymmoil mudp. Hampumep, uucio 1 3amedarenbHoe, MOTOMY YTO OHO
camoe Masienbkoe u3 uyucen 1, 10, 100, 1000 u Tak manee. 1 — 3TO mepBoe 3aMeyaTebHOE YHUCIIO.
Haiinute BTOpOe 3aMeuaTtenbHOe Yucio. ONUIIMTE BCe YUCIa, Yy KOTOPBIX cymMma mudp Takas xe. To
K€ JIJIs1 TpEThero, aecsatoro, 2010-ro 3aMeyaresibHOTO 4ucia.

Hatinute camoe Oonblioe ABy3HaYHOE 3aMevaTesbHoe yncio. Kakoit y Hero Homep?
Kaacc: >=1, <=6
Paspnen: apudgmernka

2. [IpsIMOYTOJIbHMKH € 32JaHHOM II0IIA/IBIO

Ha xmeruartoi 6yMare HapHCYﬁTe BCC IIPAMOYTOJIbHHUKH, Y KOTOPBIX IUIOIIAAb pPaBHaA 24 KIIeTKaM.
(CTOpOHBI JOJDDKHBI UATH 110 I'paHUulaM KJ'IeTOK.) CKoJbKO MOJIYUHUTCA TaKUX HpHMOYFOHBHHKOB?

I[J'ISI Kakux ILIoIaaeH OBIBAET TOJIBKO OJUH l'Ip}IMO}/l"OJ'I]':,HI/IK‘.7 I[J'ISI KaKuX — JiBa PpPa3HbIX
HpHMoerHBHI/IKa? TpI/I Pa3HbIX HpHMOYFOJ'ILHI/IKa? Kak 3aBHCUT KOJIMYECTBO BapUaHTOB OT nnomazm?

Haitgute u3 Bcex MNPAMOYrOJIBHUKOB C OJWMHAKOBOM IUIOIIAJBI0 TOT, y KOTOPOrO IEPUMETP
HaWMEHBIIINN.

Kaace: >=3 (miomaab, nepumerp), <=5 (IpocThie U COCTABHbIE YHCJIA)
Paznen: apudpmeruxa, reomerpust
3. Pa3zo:xxeHnue yucaa

Yucno 15 MOXXHO Tpemsi ciocobaMu MPEACTaBUTh B BHUJIE CYMMBI MOCJEIOBATEIbHBIX HATYPalbHBIX
yucen: 15=7+8=4+5+6=1+2+3+4+ 5. A ckoJbKO Takux crnoco0os it ynucia 1157 Kak
HANTH KOTUYECTBO CIIOCOOOB /ISl MPOU3BOIBHOTO YKca?

Kanacc: >=5 (nesqmresnn)
Paspnen: apudgmernka
4. CynepkoMnbiorep

CynepKOMHBIOTep YMECT BBINIOJIHATE TOJIBKO OJAHY OII€CpalKio- OINCpalrvi0 CMECIINBAHUSA ABYX YUCEIL:
U3 yucesl M, N KOMIbIOTEp Moy4yaeT yucio (m+n) /2. Eciu M+n — HeYeTHOe, TO KOMIIBIOTEP 3aBUCAET.
Bce MOJIYYCHHBIC YUCJIa XPAHATCA B IMaMATH. HyCTI) HaM JaHbl TPU 4YHCJIa, OAHO U3 KOTOPBIX HOJIb, a
JIBa Ipyrue HaTypaJlbHbIE W HE PaBHbI ApPYyr JIpyry. s Kakux 4uces M U N Ha CyNEpKOMIBbIOTEPE
MO’KHO MOJIYYUTh €IUHUILY?

Kaacc: >=6 (HOM)
Paszpnen: apudmernka

S. luaroHa/jim npsiMoyroJibHUKOB



Ha nmucte Oymaru B KJIETOYKY OOBETH MPSMOYTOJBHHUK pazMepoM 199 x 991 kmerok. Uepes CKOJIBKO
y3710B (T.€. BEPIIUH KJIETOYEK) MPOoXoAUuT AuaroHainb? CKOJIbKO KJIETOK IepeceKaeT AMAaroHajib 3TOro
npsmoyronbHuka? IlompoOyiiTe naTh OTBET Ui NPOM3BOJIBHOTO pa3Mepa MNPSIMOYTOJbHUKA —
pazmepom M x N KJI€TOK.

Ilpumeuanue. Jluaronasnb nepecekaer KIeTKy, €ClId OHa 3aXOJIUT «BHYTPbY» 3TON KIIETKH, a HE IPOCTO
MIPOXOUT Yepe3 BEPLINHY.

Kaacc: >=6 (HOM)
Paspnen: apudgmernka
6. 3agaya o pa3mene

Kakue cyMMbI MOKHO YIIJIaTUTh MOHETaMU 110 3 U 5 pyOieit? O6o0meHre: Kakue Yuciia BhIpakaroTCs
KoMOuHaren ax+by, rnea u b— nmanHble HaTypayibHbIe YHcIa, X W Y — MPOHM3BOJIBHBIC IIEJIbIC
HEOTPHUIIATEIIbHBIC YHUCIIA.

Kaace: >=6 (HOM)
Paznen: apudpmernka
7. CriagnaHble KBaApaThl
CxJg/iHbIE YKCIIa — 9TO YKMCIIa, KBaApaT KOTOPHIX OKAaHYMBAETCS Ha 3TO ke uncio. Hanmpumep:
52=25; 62=36; 252 = 625.
«lIaTBI0 MATH — ABAUATH NATHY», KIIECTHIO MIECTh — TPUILATH HIECThY.
Haiigute kak MOXHO OOJbIIIe CKIAAHBIX YUCEIT; HAWAUTE CIIOCOO HAXOXKCHHS BCEX TAKUX YUCEIL.
Kuaace: >=7
Pazgen: apudmeruka, anredpa

8. IMouck yKceJ ¢ 32JaHHBIM KOJIMYECTBOM JeJTUTeIei
EcTh TONBKO OMHO YHCIIO, UMEOIee POBHO OAWMH JCNUTENb, - 3TO eIWHHUIA. POBHO /1Ba JenmuTens
UMEIOT BCE MPOCThIE YHclia. POBHO TpW JenHTeNs WMEIOT, HampuMmep, 9ucia 4 u 9, sSBISIONIHecs
KBaJpaTaMH NpPOCTHIX uucesl. Bce nm ducna, WMEOUIe POBHO TPU JEIUTEINs, OO0JaJaloT 3TUM
cBorictBoM? KakuM MokeT OBITH BHJ YHCIIA, UMEIOMEro poBHO 4 nenutens? S5 aenurtenend? st
JaHHOTO HaTypanbHOro yrcia N onmuimTe Bce HaTypaibHbIE Yncia, nMerolue poBHO N nenuTeneit.

Kuace: >=7 (ocHoBHast Teopema apupMeTHKH)
Paznen: apudpmeruxa
9. Paznoxenus: 1poodei

% =0,(142857) ,% =0,(285714), % =0,(428571), ...

Hnst yucna 1/7 pa3noxxkeHue B NECATUUHYIO APOOh MEPUOIUYHO U COCTOUT U3 MecTH mudp, a st 2/7,
3/7, ..., 6/7 — u3 Tex xe mectu nudp B Apyrom nopsake (mposepwte!). A BOT st uncna 1/13 u 2/13



Habops! 1udp pasueie. MccaeayiiTe pa3nokeHUs: STUX Yucen U yucen suaa 1/p, 2/p, ..., (p-1)/p, nas p
=17,19, 41, 47 u npyrum npoCThIM YUCIIaM, U pa30epuTech, Kakue OBIBAIOT ITUKJIBI.

Kuaacc: >=8
Paspnen: apudgmernka
10. Ileproauyeckue Mocjae10BATEILHOCTH

Haiiaure nepuoasl mociae0BaTeIbHOCTEM:

1) an=n"(mod k),

2) Dbn=on (mod k), rne on — unciia dubonauym.
Kuaace: >=9 (apudmeTnku octaTrkoB, 0uHoM HiuroTona)
Paznen: apudpmernka

11. Knaccuukanus rpapukoB ApoOHO-KBAAPATHYHBIX (PyHKIIMIA

ax’ +bx +c
dx? +ex +f

HC BBIIIC BTOpOﬁ. KaKI/Ie THUIIBI rpaq)I/IKOB MOFYT HOHy‘II/ITBCﬂ (HCCHG,Z[YIZTG KOJINYECCTBO Hyneﬁ,
BCPTHKAJIbHBIX W HAKJIOHHBIX aCUMIITOT U TI[)(7

PaccmoTpuMm dyHKIHIO Y = , TJIe B YUCIIUTEJIC U B 3HAMEHATEJIE — MHOTOWICHBI CTENIEHU

Kuace: >=8 (nqpodHo-kBagpaTudHbie GyHKIHN)
Paznen: anreopa
12. CumMeTpHUYeCKHE MHOTOUYJIEHbI

CummeTpriecKue MHOTOUJIEHBI — 3TO MHOTOYJIEHBI OT ABYX MEPEMEHHBIX, KOTOPBIE OT 3aMEHBI OJTHOI
IIEpEMEHHON Ha IPYTyIo HE M3MEHsAI0TCA. Hampumep: X?+y2, X+y-Xy. MHoOrounenst U = X +y u vV =
XY Ha3bIBAIOTCS AJIEMEHTAPHBIMU CUMMETPUUECKUMHU MHOTOWICHAMH.

BepHo 5, uro m000H CMMMETpPUYECKHII MHOTOUYJIEH MOKHO INPEACTaBUTh B BHJIE MHOTOWIEHAa OT
aneMeHTapHbIX U 1 V? Kak ato caenats Ob1cTpo?

Oﬁoﬁmenne. ITocTaBbTEe M peHINTE AaHAJIOTUYHYIO 3a/lavy Il CHMMETPUUYCCKOTO MHOI'OYJICHA OT TpéX
MEPEMCHHBIX (CKOJIBKO €CTh 3JICMCHTAPHBIX CHUMMETPUUYCCKHUX MHOT'OYJICHOB OT X, Y, Z’))

Kuace: >=8 (MatemaTnyeckas unaykuusi, 0uaom Hororona)
Paznea: anredpa

13. MHoOro41eH ¢ 3aJaHHBIM HYJIEM

[TocTpoiiTe MHOTOWIEH C HENbIMH KO3(PHUIIMEHTaMHU, UMEIOIMUNA HOJIb Xx=2++/3. [ToctpoiiTe

MHOT'OYJIEH HaUMEHbIIEH CTeneHu, 00J1a1al0IHi STUM CBOWCTBOM.
O6o6menue. Ta xe 3a7a4a /i CyMMBbI K KBaIpaTHBIX KOPHEW M3 Pa3IMYHBIX MIPOCTHIX YHCEL.

Knacc: >=8 (kBaapaTHble ypaBHEHUSA, HPPALNOHAJIbHOCTH)



Paznen: anredpa

14. UppauuoHaibHbIe KOPHH

[Ipu kakux LeibIX a,b,¢c kopHu ypaBHeHus X' +ax’+bx+C=0 3anuchIBalOTCS TONBKO uepe3
KBaJ[paTHYHbIC UpparroHanbHocTU? ([lomyckaercss HECKOJIbKO 3HAKOB KBaJPaTHOTO KOPHS — OJWH B
JIPYTOM. )

Kunacc: >=8 (kBaapaTHble ypaBHEHUS, 3aMeHA NepeMeHHbIX)
Paznen: anredpa

15. KosinvecTBo pemieHuii

1. MHccnenylite KOJUYECTBO KOPHEH YypaBHEHHS X4 + pX2 +d =0 B 3aBucuMoOCTH OT

napameTpoB P u . Hapucylite Ha 1uiockocTu napameTpoB (P, () 007acTi, COOTBETCTBYIOIIUE
cinyyaro 4, 3, 2 1 T.JI. KOPHEH.

2. AHanornusas 3ajaga Juis KyOGH4ecKoro MHorodsesa X° + px + ¢ = 0.

3. Uccnenyiite KoaumuecTBO KopHeil ypaBHeHus X' +ax’+bx+c=0 B 3aBUCUMOCTH OT

napameTpoB @, b u ¢. M300pa3ute cCOOTBETCTBYIOIINE 00JIACTH B MPOCTPAHCTBE MapaMEeTPOB
(a,b,c).
Kuace: >=8 (kBagpaTHble ypaBHeHusl, Teopema be3sy)

Paznen: anreopa
16. Kak yBuieTb CMMMeETPHIO MHOTO4JIeHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 serko perraeTcsi ¢ MOMOINBIO 3aMEHBI HEM3BECTHOM. J[st 3TOTO
JIOCTaTOYHO IIEPEMHOKUTh KpaiHHe CKOOKH, MIEPEMHOKHUTh CpelHHe CKOOKH:

(X2 + 3X)(X2 +3X+2)=1 wu cnenars 3ameny t= x? +3X . Onmaxo, ecim Cpasy packpbITh BCE

CKO6KI/I, TO HCIIOHATHO, KaK pemaTL l'IOJ'Iy‘leHHOG ypaBHeHHe (KaK YBI/I,ZLCTB Hy')KHYIO 3aMeHy):
x* +6x3 +11x%> +6x-1=0.

Tpebyercs uccnenoBarh, Kakas OCOOCHHOCTh JIEBOM 4YacTH ypaBHEHHUsS TO3BOJSET CHENaTh HYKHYIO
3aMeHy, KaKoW KjacC YpaBHEHHIl MOXKHO peliaTh MOJAOOHBIM CIOCOOOM, KakK OMpeneisTh s
MHOTOWIEHa CTAHJApTHOTO BUJA, MOKHO JIM HAaWTU €ro KOPHU COOTBETCTBYIOUIEH KBaJpaTUYHOU
3aMEHOM.

Kuaacc: >=8 (kBagpaTHble ypaBHeHHs, 3aMeHA IIePeMEHHOM)
Pa3nen: anredpa
17. UccaenoBanue rpad)uKoB JIMHEHbIX QYHKIUI HA mUIockocTH napametpoBs (K ; b)

PaccmoTpum koopauHatHyto miockocTh (K;b). Kaxnmas npsmas suma y=kx+b wnzobpaskaercst Ha 31Ok
IUIOCKOCTH B BHJe ToukH. Ha koopmunatHo# miockoctu (K;b) mpoBeneno Tpu mpsimble, mpoxoasinue
4yepe3 oaHy Touky. Kaxmas takast mpsimasi H300pakaeT HEKOTOPOE CEMEHCTBO MPSAMbBIX Ha MJIOCKOCTH
(x;y). Kak 5T cemeiicTBa MNpsSMBIX CBSI3aHBI MEXIYy COOOH? AHAJIOTMYHBIA BONPOC Ui TpeX
napauIebHBIN TPSMBIX.

Kaacc: >=7 (n1uHelinas pyHknms)



Paznen: anredpa

18. luopantoBo ypaBuenue A.A. MapkoBa
PeluTh ypaBHEHHUE B LIEJIbIX YUCHAX: X>+Y2+22=3XyZ.
Knacc: >=8 (kBaapaTHble ypaBHeHUs, Teopema Buera)
Pa3nen: anredpa, apupmernxa
19. Ilepuoanueckas mocjae10BaTeIbHOCTh

[TocnenoBarensHOCTh Q,,, =—8, —8,,, (8, =0,8, =1) sBuserca nepuoxudeckoii (mposepsre). [Ipu
kakux uuciaax K u | mocmemoBarensHOCTE &, =Ka, +1a,,, momydaercs mepmoamdeckoit? Kakoit

JUTUHBI MOXET OBITh TIepro?
Kaacc: >=9

Pa3znen: anredpa

KonTposbHnas padora Ne 1

Bapuant Ne 1.

1. Ha nocke HapricoBaH MHOTOYroJIbHUK. OTMETUIIN CEPEMHBI €T0 CTOPOH, a CaM
MHOT'OYTOJBHUK cTE€paU. Kak BOCCTaHOBUTH MHOTOYTOJIBHUK 1O CEpeAHAM CTOPOH?
CKOJBbKO peleHni uMeeT 3a1aya’?

2. Ha ckonpko wacTelt MOXKHO pa30OHUTh TUIOCKOCTh N MPSAMBIMH? YKakKUT€ HauOOIbIIee U
HauMeHbllee yucio yacteil. Kak Hano pesats?

Bapuant Ne 2.

1. Ha30BéM MHOrOYrOJBHHUK pagHOY20NbHbIM, €CIM y HEro Bce YIibl paBHbl. Hampuwmep,
paBHOYFOHBHBIﬁ ‘—IeTBIpéXYFOJ'II)HI/IK — OTO IPAMOYT'OJIbHUK. V Hero PpaBHBI IPOTUBOIIOJIOKHBIC
CTOpPOHBI, JMAarOHaJIM paBHBl U JEIATCS TOYKOM IepeceueHust momosaM U T.0. A Kakue
CBOICTBA €CTh y paBHOYI'OJIHOTO W/ecmuyTolbHUKA?

2. Ha xneryaroii OGymare oOBenéH MpsAMOYTroybHUK pazmepoMm 3*4 kietku. CKONBKO Ha 3TOH
KapTHUHKE KBaZpaToB? A CKOJIBKO IPSIMOYTOJIBHUKOB? Te e BONpOCH I MPSIMOYTOJIbHUKA
pazMepaMu n*m.



KonTtpouabsnas pa6ora Ne 2
BapuanT Ne 1.

1. meeTcst HECKOJIBKO HACTOSIIIIUX MOHET — BCE OJJHOTO Beca, M oAHa (haipiumBas — oHa yierye. Kakoe
HAauMEHbIIIEe YHCIIO B3BEIIMBAHWN HA YalICYHBIX Becax IOHAJOOUTCS, YTOOBI ONpEeAeNTUTh
danpmmByo MoHety? Kak Hago B3BemmBaTh? CHavana pemurte 3amaqy mis 3, 9, 27 monet. Ta xe
3amava, eciu (¢anbliiBas MOHETa OTIMYAETCS MO BECy OT HACTOSIIUX, HO HEU3BECTHO, B KaKYIO
CTOPOHY.

2. B urpe Hum urparot aBoe. EcTh HECKOJIBKO KyueK ¢ KaMHSIMHU. 32 OJUH XOJl MOXKHO B3SITh JIHO00E
KOJIMYECTBO KaMHEH, HO TOJIbKO U3 OJHOIM Ky4YKd. BBIMTpBIBae€T TOT UTPOK, KOTOPHIA BO3bMET KaMHU
nocneauM. Tpelyercs pazpaboTarh cTpareruto urpsl B Hum.

Bapuanr 2.

1. Mynpensl monanu B IUIEH K Jrofoenam. Y JIIOJI0EIOB eCTh Takod oObrvaid. [loiiMaHHBIX
IUICHHUKOB BBICTPAMBAIOT B KOJIOHHY M HAJEBAlOT UM Ha TOJIOBBI KOJIMAKU — KOMY OEJIbIi,
KOMY 4epHbIi — Hayraj. Kaaplil MJIECHHUK BUJUT, KAKOTO I[BE€TA KOJIAKHU Yy BCEX, KTO CTOUT
Mepesl HUM, HO HE 3HAET, KAaKOW KOJIMAaK y HErO0 CaMOro U y BCEX, KTO CTOMT 32 HUM. Kaxplil
MJICHHUK, HAYMHAsl C TIOCJIETHET0, JOJKEH CKa3aTh, KAKOTO IIBETA Y HErO KOJIMaK (OCTalbHBIC
CBIIAT €ro OTBeT). TeX, KTO OTBETW MPAaBHIIbHO, — OTIYCKalOT. OCTalbHBIX — CHEAAIOT.
Mynpensl 3HalOT Ipo 00bIYail U MOTYT MeXAy coOoi noroBopuThes. Kak myapenam cractu
nobounbie yenoBek? Kakoe HauOombliiee YMCIO YENIOBEK MOXHO CIACTH B CaMOM XYIIEM
ciyqae?

2. beckoneuHasi B 00€ CTOPOHBI MMOJ0OCA KJIETUATOM OyMaru COCTOUT U3 YEPHBIX U OEJIBbIX KIETOK.

Kaxyto cekyH Ity KeTKa, UMEIoIas YeTHOE YHCIIO YEPHBIX COCEIeH, CTAaHOBUTCS O€JI0i, a
MMEIOIIAsi HEUETHOE YHCIIO YEPHBIX coceieil — uepHoil. 3yunTh 3BOMIOLNIO Y30POB.

Bomnpocsl k 3auery.

. CTpyKTypa akCHOMaTH4eCKOT0 METO/1a.

. AKcmoMaTHKa TEeOpUN MHOKECTB.

. Axcuomartuka [leano.

. OCHOBHBIC aKCIOMATHKH €BKIIUI0BOW T€OMETPHH.

. Jlornyeckas cTpyKkTypa apupMeTHKu.

. HempepriBHBIE 1p00H.

. AnreOpanyeckuie U TpaHCLIEHJCHTHBIE YHCIIA.

. Pa3pemmmocTs anredbpandeckux ypaBHEHUH B paguKaiax.

. YpaBHEHHs ¢ TapaMeTpaMH.

10. CpaBHeHHE €BKJIMIOBOM INIOCKOCTH € IIIOCKOCTHIO JIoGaueBcKoro.
11. [locTpoenue reoMeTpuii ¢ HOMOIIBIO PYHIAMEHTAILHON TPYIIIBI IPeoOpa3oBaHUil.
12 ITapanyenpHbIi IEPEHOC.

13. [Ipo6embl U3MEPEHUs] TEOMETPUUECKUX BETUYHH.

14. Knaccuduxarus QyHKIHIA.

15. OcHoBHBIE A51eMeHTapHble PyHKIMHU. Pa3Hble crioco0bI onpeieneHusl.
16. urerpansl Pumana u Jlebera.

O 00 1N DN K~ W=



I(oumpom: 0C60€HUA Komnemeuum?

Ne Bun xonrpons KonTponupyemslie pa3znesnsl Komnerenmuu,
o\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCA
1 AynuTtopHas Pasnen 1- Pazpen 5 OIIK-1, IIK-2

KOHTp.paboTa(mpoB
€pKa U OILICHKa)

2 Teopernueckuii Pasnen 2 OIIK-1, IIK-2

TECT

3 CamocTosITeIbHOE Paznen 1- Paznmen 5 OIIK-1, TITK-2
peleHue
PAKTHYECKHUX
3aJaHUuN
(aymuropHasi)

4 3aueT B 5 Pasnen 1 - Pazgen 5 OIIK-1, IIK-2

CEMECCTPC

7. Y4deOHO-MeTOaH4YECKOe M MAaTepHAJIbHO-TeXHHYeCKOe olecrnevyeHHe JTUCHUILINHBI
(Moay.sl) 3JIeMEeHTapHAsi MAaTEMATHKA
[lepeueHbp OCHOBHOM UM JONOJHUTEIBHONW Y4E€OHOW JUTEpaTypbl, HEOOXOAMMOMN Ui OCBOCHMS

JUCITUITIINHBI (MO)IYJ'ISI) HAaY4YHBIC OCHOBBI HIKOJIBHOTO KypCa MaTCMaTUKU.

K ocHoBHOI1 (00s13aTenbHOM) AUTEpaType OTHOCITCS YYEOHHKH, y4deOHBbIE MOCOOUs, y4deOHO-
MeToauYecKasl JUTepaTypa M MOHOrpaduu, H3yUyeHUE KOTOPBIX SBISETCd O0S3aTeIbHBIM IS
OBJIaJICHUS 3HAHUSMHU B MOJIHOM O0BEME IO JUCLUUIUIMHE B COOTBETCTBUU € AaHHOM mporpammoit. K
OCHOBHOIM, Mpex/e BCero, OTHOCUTCS JIUTeparypa, umeromas rpu¢ MuHuctepcTtBa oOpa3zoBaHUs U
Hayku Poccuiickoit ®enepaunu uiam  YueOHO-METOJUYECKOTO OOBEIUHEHMS, PEKOMEHIYIOIINX
U3JJaHKie K UCIOJIb30BAHUIO B yUeOHOM Ipolecce. B crucke OCHOBHOW JMTEpaTyphl YKa3bIBAETCS HE
Oosiee MATH HCTOYHUKOB, MMEIOIIMXCS B JOCTAaTOYHOM KoJHuecTBe B (Qonae Oubnuorexu. Ecim
JIOCTYIIHA 3JIEKTPOHHAs BepcHs y4eOHMKOB, y4e€OHBIX MOCOOMH W T.1., CIeAyeT ykKas3aThb I HHUX
PEXUM JOCTyTIA.

K J1omomHUTENhHONM OTHOCHTCS JUTepaTypa, peKoOMeHayeMmas OakalaBpaM, Marucrpam JUls
CaMOCTOSITENIFHOTO H3YYEHHUS MPU BBHIMOJIHEHUH KYpPCOBOTO IMpoekTa (paboThl), yueOHOH Hay4yHO-
UCCIIEIOBATEeIbCKOW paboThl, NpU HanmMCaHUM pedepaToB, Uil TOATOTOBKM K CEMHUHapam,
MPAKTUYECKUM 3aHSATHUSAM, J1a0OpaTOPHBIM paboTaM U JIPYTrUM y4deOHBIM 3aHSATHSIM, a TaKxkKe s
yrayOsaeHus U pacliipeHus 3HAaHUN 10 TAaHHOW JUCLMILTUHE.

Bce WCTOYHMKM B OCHOBHOW W JONOJHUTEIBHOM JIMTEpAaType JAlTC C  MOJHBIMHU
O6ubauorpa@uuecKuMy ONMMCAHUAMHU B COOTBETCTBUU C POCCHUMCKHUM WM 3alaJHbIM CTaHAapTaMH
odopmITeHHUS.



Jlnst MaructpaTypsl 00s13aTeNIbHO HAJTMYKE JTUTEPATyPhl HA aHTJIUICKOM SI3BIKE.

7.1. Y4eOHasi iuTeparTypa:
OcHoBHas1 JiuTEpaTypa:

1. Maremaruueckuii sHIMKIONEenYeckuid cioBape. ['n.pen. FO.B. I[Ipoxopos. —M.: Cos.
SHIMKIoneausa, 1988.

2. ®@. KrneliH. DiieMeHTapHas MaTeMaTuKa ¢ TOYKH 3peHHS BhICIICH. T. 1. Apudmeruka. Anredpa.
Ananus. — M.: Hayka, 1987.

3. @. Kielin. DneMeHTapHasi MaTeMaTHKa C TOUKHM 3peHus Belcuieil. T. 2. 'eomerpus. — M.: Hayka,
1987.

4. B.A. JIro6eukuii. OCHOBHBIC TTOHSTHSI IIKOJIBHON Matematuku. — M.: [IpocBemienne, 1988.

5. MJIL. Kanrop, A.C. CononoBaukoB. ['unepkomiuiekcHsie unucia. — M.: Hayka, 1973.

JlonoiHUTeIbLHAS JTUTepaTypa:

1. A.B. bpuros. Jlornueckas cTpykTypa apuMeTHKH U ee npenoaaBanus. — B ku.: [lytu
ontuMu3anuK o0ydeHust MaTeMaTHKe B By3e U mkoue. Capanck, 1986, c. 107-116.

2. .M. Yyuaes. Hecrangaptaslie ((HyHKIIMOHAIBHBIC) IPHEMbI PEILICHHS YpaBHEHHA: Y 4eOH.
[Tocobue. — Capanck: U3a-Bo Mopaos. Yu-ta, 2001.

3. YueOHuku 1o anredpe, TeOMETpUH, aHATTU3Y .

7.2. UnTepHeT-pecypchl

http://www.lib.mexmat.ru - DsexkrpoHHas OHOJHOTEKA MEXaHMKO-MaTeMaTHUeCKOro (aKyybTeTa
MOCKOBCKOT'0 TOCYIapCTBEHHOTO YHUBEPCUTETA

http://www.mathnet.ru/ - O6mepoccuiickuii Maremaruueckuii mopran Math-Net.Ru — 310 coBpemenHast
MH(POPMALMOHHAs CUCTEMa, MPEIOCTABIISIONIAas POCCUICKUM U 3apyOe)KHBIM MaTeMaTUKaM pa3iIndHbIC
BO3MOXKHOCTH B MOMCKE HH(POPMAIIMK O MaTEeMaTUIeCKOi ski3HU B Poccum.

http://www.benran.ru/ - bubaroTeka o ectecTBeHHBIM Haykam Poccuiickoit Akagemun Hayk.

7.3. IlporpammHoe o0ecniedeHune:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajnbHO-TeXHUYECKOe obecreyeHue

B opranuzanum ydeOHOro mporecca HEOOXOAWMBIMU SBISIOTCS CPEACTBA, OOecHeuuBarolIne
ayJIMOBU3yaJIbHOE BOCIpUSATHE Yy4eOHOTro Marepuana ( CHEeNHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
o0opyaoBaHue):

1.Jlocka u Men (un 6oJjiee COBpEMEHHBIE AaHAJIOTHH )

2. KOMITBIOTEPHBIE U MYJbTUMEAUHHBIC TEXHOJIOTHUH

3.MUKpOQOH U COOTBETCTBYIOIIME YCTAaHOBKHM (1 paOOThl B OONBIIMX ayJUTOPUSX C
MHOTOYHCIIEHHBIMH I'PYTIIIaMH CTYJICHTOB)


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

Pabouas nporpamMa nuctuminHbl HayuHble 0CHOBBI HIKOJIBHOIO Kypca MATEMATHKH COCTaBJICHA
B COOTBETCTBHH CO CTAHIAPTOM, YTBEPKICHHBIM IpukazoM MunoopHayku Poccun @I'OC BO no
HarnpasieHuio noArotoBku 44.03.05 Ilenarornueckoe obpazoBanue (¢ AByMs MpopuiIsiMu
MOJTOTOBKH).

ITporpamMmy cocraBuina:
Cr. npenogaBarens kadenpsl «Marematnueckuii ananus» O3noesa E.B.

[Tporpamma onobpeHa Ha 3acenanuu kadeapsl «MaTemMaTuyecKuil aHaIIN3»

[IpoTokoa Ne9 ot «17» mas 2024r

[Tporpamma ogo0OpeHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyiIbpTeTa

npoTokoa Ne 9 ot «22» mas 2024 1.



Cpenennst 00 yTBep:KIeHMH NPOrpaMMbl Ha O4YepeJHOH Y4YeOHbI IO M PerucTpanuu
HU3MEHEeHU M

YueOHsIit Pentenue Buecenunrsie u3zMeHeHUS Iloamuce 3aB.
IO Kadeapsl Kadeapou
(Ne mpoTokoia,
J1aTa)







