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PabGouast mnporpamMma JUCHUIUIMHBI COCTaBJieHAa B COOTBETCTBUU C
denepa’abHbIM TOCYIAPCTBEHHBIM 00pPa30BaTEIbHBIM CTAHAAPTOM  BBICIIETO
oOpazoBanus 10 HampaBieHuto mnoarotopku  44.03.05 Ilemarormueckoe
oOpa3zoBanue (c AByMsi NMPOGUISMHA TOJITOTOBKH), YTBEPKIEHHOTO MPHUKA30M
MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit @eneparuu ot 22.02.2018
Ne 125, ocHoBHOI1 npodeccuoHaIbHOM 00pa30BaTENBHOW MPOTrPaMMOIl BBICILIETO
oOpazoBanuss 10 HampaBienuto mnoarotopku 44.03.05 Ilemarorudeckoe
oOpazoBanue (c AByMs MpoGUISIMU TOATOTOBKH), HAMPaBICHHOCTh (TpOoduib):
"HauanpHOe oOpa3zoBaHue; nomikoiapHOe oOpaszopanue'; OIl BO, nokaabHbIMU
akramu KUI'Y.

PabGouass mporpamMma paccMOTpeHa M YTBEP)KJICHA Ha 3acelaHuu Kadeapsl
TEOPUH W METOJUKH TMPENoJilaBaHus TyMaHUTApHBIX M €CTECTBEHHO-HAYUYHBIX
mucrutinH Ha 2025-2026 yaeOnbiii roa, mpotokoa Ne 4 ot 24.04.2025 1.
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1.HanMeHOBaHHUe AUCHMILJIMHBI (MOAY/IA)
MATEMATHKA

Heabi0 M3yyeHusi AUCUMIIMHBI SBISETCA TEOPETHUYECKOE OCBOCHHE OOYYarOUTMMHCS
OCHOBHBIX Da3JelioB MaTeMaTHKH, HEOOXOMUMBIX [UIi ITOHHMAaHUS pPOJIM MaTeMaTHKHU B
npoeCCHOHATBHON JEATENbHOCTH; (OPMUPOBAHUS KYJIBTYPHl MBIIUICHUS, CIOCOOHOCTH K
0000IIeHNIO, aHAM3y, BOCIPHUATHIO WH(OpMalWU, MOCTAHOBKE IIEIM M BBIOOPY IyTeil eé
JOCTH)KEHUS; OCBOGHHUS OCHOBHBIX METOJOB MAaTEMaTHYECKOTO aHalln3a, NPHUMEHSEMBIX B
pelIeHnH IPoQecCHOHATBHBIX 3a/1a4 U HayYHO-UCCIIEJ0BATEIbCKOM NESITENbHOCTH.

I[.J'Iﬂ JAOCTHIKCHHUA LEJIN CTABATCH 3a1a4YM:

1. PackpbITh CTyJ€HTaM MUPOBO33PEHUYECKOE 3HAYEHUE MATEMATHKH; YTIIyOUTh UX
IPECTaBICHUS O POJIM U MECTE MAaTEMAaTUKH B U3yYEHUH OKPY’KAIOIIEro MUPA;

2. Jlatb cTyseHTaM HeoOXOAMMbIE MaTeMAaTHIECKHE 3HAHHSI, HA OCHOBE KOTOPBIX CTPOUTCS
HayaJlbHBIM Kypc MaTeMaTHKH; c(opMUpOBaTh YMEHUs, HEOOXOJUMBbIE JUIs IITyOOKOro
OBJI4/ICHUS €TO COJIEPKAHUEM;

3. CrmocoOCTBOBaTh pa3BUTHIO MBIIIIICHHUS;

4. Pa3BUBaTh yMEHUS CAMOCTOSITEIHLHON pabOTHI C yUeOHBIMH TOCOOHUSIMU U IPYT O
MaTEeMaTU4YeCKON JIUTEPATYPOU.

5. CdopmupoBaTh HABBIKM CAMOCTOSTEIBHOMN PabOTHI 1O YTIIyOIEHUIO M PaCIINPEHUIO
MaTE€MaTUYECKNX 3HaAHUM.

Hemn w 3amaud  JUCHMIUIMHBI OINpPENENEHBI B COOTBETCTBHHM C TpPeOOBaHHAMHU

DenepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIIFHOTO CTAHIAPTa BBICIIETO 00Pa30BaHUS 10

Hanpasienuto moarotoBku 44.03.05 «llemarormdeckoe oOpa3oBaHue» (KBadupHUKAIUA —

«OakamaBpy).

2. MecTO AUCIMIUVIMHBI (MOAYJIsSI) B CTPYKTYpe 00pa3oBaTe/IbHOM
NporpaMmsl

Jucnummuna «Matemaruka» (b1.0.18.) otHocuTcs kK 00s13aTebHOM yacTu biokal.
JucuumuHa (MOayns) u3ydaercs Ha 1-2 kypcax B 1-4 cemecTpax

MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIBO

Hupexc | 51.0.18

TpeOoBaHNs K NpeABAPUTEIbHOI MOATOTOBKE 00y4al0LIerocs:

I[J'ISI YCIICMIHOTO OCBOCHHA AOWCHHUILUIMHBI CTYACHT JOJDKCH HMCTH 6330BYIO IIOATOTOBKY 11O
3JICMCHTapHOI>'I MaTeMaTUKe B 00bEME IIporpaMMbl CpCI[HCfI IIKOJIBI.

JAMcHMNIMHBI M NMPAKTUHKH, IJIS1 KOTOPbIX OCBOCHHE JAHHOM AMCUMIIMHBI (MOIYJIsl)
He00X0/IMMO KaK NpeAlecTByomee:

Huctunmuuaa  (Moxynb) "Maremaruka" —siBisercs ©0a30BOM IS YCIIEITHOTO  OCBOEHUS
TUCITUILIAHBL (MOAYJsl) "MeTonbl MaTeMaTuuecKoil 00paboTKu MaHHBIX», «MeToarnka 00ydeHus
MaTEMaTHKE.

3. lepeyeHb IVIAHUPYEMBIX pe3y/IbTAaTOB 06y4YeHHs 0 AUCHMILIJIMHE
(MoAy/110), COOTHECEHHBIX C IJIAHUPYEMbIMU pe3yJibTaTaMU OCBOEHMS
00pa3oBaTe/IbHOM NPOrpaMMbl

[Ipouecc wu3ydenus auctuiuinHbl «MaTemaTuka) HampaBiieH Ha (OpMUpPOBaHHE
CIIETYIOIINX KOMIIETCHIIUN 00y4Jaromerocs:




Koow Coneprxanvie NHauKaTopsl JOCTUAKEHUS JexomMmo3uius KoMIeTeHIun
gz;:’l’l’lfm KOMIIETEHIIMH B KOMITIETEHIMH (pe3ynbTaThl 0OydeHHs) B
cootBetctBHM ¢ DI'OC COOTBETCTBHH C
BO/ TIOOT1/ OI1 BO YCTaHOBJICHHBIMHU
WHAAKATOPAMH
Crocoben ocymectisath | YK.b-1.1 ananusupyer 3amady u | 3HaTh: OCHOBHBIE
YK-1 TIOUCK, KpI/ITI/I‘leCKI/Iﬁ eé 0a3oBbIE COCTaBJIONIUMEC B | ONPCACIICHUA W IIOHATHUA,
AHAIH3 - cHHTe3 | COOTBETCTBUM € 3aJaHHBIMU | BOCHIPOU3BOIMTH  OCHOBHBIE

MHQOPMaIUH, TPUMEHSTh
CHUCTEMHBIIl IOAXOX IS
pelIeHUs OCTaBJICHHBIX
3a1a4y

TpeOOBAHUAMHI

YK.b-1.2 ocymiecTBiseT MOUCK
WHPOPMAITUK, WHTEPIPETUPYET
U pamkupyeT €€ I pelIeHUs
MOCTaBJIEHHOU 3a1aun o
Pa3INYHBIM THIIAM 3aIPOCOB

YKb-1.3 npu  oOpabotke
UHPOPMALIUK OTJIMYACT (PaKTHI
OT MHEHHM, HHTepOpeTauui,
OIICHOK, dbopmupyet
COOCTBEHHBIE MHEHUS u
CY)XJCHUS, apTYMEHTHPYET CBOH
BBIBOJIBI M TOUKY 3PECHUS

YK.b-1.4 BbIOUpaer Merombl u
CpeICTBa pEIICHUs 3alauud MU
aHaTU3UpyeT
METOJIOJIOTHYECKHUE TPOOJIEMBI,
BO3HHMKAIOIIUE IIPH PEIICHUH
3a1a4n

VK.b-1.5 paccmatpuBaer H

npeaiaract BO3MOKHBIC
BapHaHThI peUICHUA
IIOCTaBJICHHOM 3aga4u,

OIIEHMBAsT MX JOCTOMHCTBA U
HEJIOCTATKA

MaTteMaTHdeckue (HaKkThl;
pacmo3HaBaTh
MaTeMaTHYECKHEe OOBEKTHI;
KaK OCYIIECTBISTH IIOHCK,
MOUCK, KPUTHUECKUH aHaJH3
U CHHTE3 HH(pOpMaLnHY,
UMETh  TIPEICTaBICHHE O
METoJaX, MPUMEHSEMBIX JUIs
OPHUCHTUPOBAHUA B
COBPEMEHHOM
“H()OPMAITMOHHOM
IIPOCTPAHCTBE,  MPUMEHSITH
CUCTEMHBLIA  TOAXOJ I

peleHns MTOCTaBIICHHBIX
3a1a4

Ymers: CTPOUTH
npocreiue
MaTeMaTHYECKUE MOJIENH
peanbHBIX  TPOLECCOB U
CUTYyalHi

OLICHHBATh pa3nIu4YHbIE
METOJbl pEIIeHUs 3aJadyud U
BBIOUPAThH ONITUMAJIbHBIN
METO[, TBOPYECKHU
MIOJIXOJIUTh K €€ PELICHHUIO;
YMETh HaXOJWUTh

He0o0X0uMYyH0 HH(pOpMAIIHIO
U HCHOJNB30BAaTh €€ JuIs

perieHus MOCTaBJIEHHBIX
3ajad.

Baaners: CIOCOOHOCTBIO
OIIeHHBATh pa3IuyHbIe
METOJIBl pEIIeHUs] 3aJadd U
BBIOMpATH OTITUMAJILHBIH
METOJI;

CIIOCOOHOCTBIO
OCYILECTBIIATh TIOWCK,
KpPUTHYECKHM  aHaIU3 U
CUHTE3 nHPOPMAITIH,
MIPUMEHSTD CHUCTEMHBIH

HOIXO. TUTA pereHwst
MOCTAaBJIECHHBIX 3aa4.




DIIK-8 | CrmocoOeH OCyIIeCTBIATh
MeIarOTHIECKYT0
JeSITeJIbHOCTh Ha OCHOBE
CHCHUANBHBIX  HAYYHBIX
3HaHUI

OIIK-8.1.

JleMoHCTpHpYET criennaabHbIC
Hay4HbIC 3HAHUSA B T.4. B
MpPEeIMETHON 00J1acTH

OIIK-8.2.

OcymiecTBiser
TpaHc(HOPMALIUIO CTICIHATBHBIX
Hay4HbIX 3HAHUH B
COOTBETCTBHH C
NCUX0(U3NOTOTHUECKIMH,
BO3PACTHBIMH,
[I03HABATEIbHBIMU
0CcOOEHHOCTSIMU O00Y4atOLIHXCS,
B T.4. C OCOOBIMH
00pa3oBaTenTbHBIMU
MOTPEOHOCTSIMH

OIIK-8.3.

OcymiecTBIsSeT yPOUHYIO H
BHEYPOUHYIO JEATEIHLHOCTH B
COOTBETCTBUM C ITPEAMETHON
00J1aCThIO COTIIACHO
OCBOCHHOMY MPOQILITIO
(mpo¢uisiM) MOATOTOBKH.

OIIK-8.4.

Bnageer meTonaMu Hay4dHO-
MeAaroru4eckoro
UCCIIEIOBAHUS B IPEIMETHON
obnactu

3HaTh:

OCHOBBI NpeIMETHON
oOmacTi, 3HaTb W YMETb
HCIOJIb30BaTh 0a3oBbIc

HaYYHO-TCOPETUICCKUEC

3HAaHHA " IIPAKTHYCCKUE
YMCHHSA, TIOJYYCHHBIC [IIPpU
OCBOCHHNHN MAaTCMaTUKH, IOJIA

MIPOBEICHUS
npodeccuoHanbHON
JICSITETbHOCTH

Ymersn:

[MpumeHsTH MOJTyYCHHBIC
3HaHUST ~ TPH  OOYUICHUH
yyamuxcs MaTeMaTHKe,

BBIOMPATh METOM U alITOPUTM
Il pELIEHHUs] KOHKPETHOM

THUIIOBOM 3a/1a4u,
apryMEHTUPOBATH CBOH
BBIOOD; CTPOUTH MpOCTEHIIINE
MaTeMaTH4YeCcKHe MOJIENH

peaNbHBIX  TMPOLIECCOB H
CUTyallii; TPUMEHATH WX
JUISL pelIeHus 3a/1a4, a TakKe
ocBauMBaTb M MCIIOJB30BaTh
Hay4YHO-TEOPETHYECKUE
3HAHUS nu HpaKTI/IHCCKI/IC
YMEHUS 1O MpeAMETy B
npodeccnoHambHON
JIeSITEJIbHOCTH.

Baagern:

HaBBIKAMH paboTsI o
OCBOEHHUIO M MCII0JIb30BAHHIO

0a30BBIX HaY4HO-
TEOPETUYECKUX 3HAHUH W
MPAKTUYECKUX YMEHUH,
IMMOJIYYCHHBIX MPU H3Yy4YCHUU
MaTEeMaTUKH! B cBOEM
npodeccnoHambHON
JeATEIbHOCTH

4. 06beM AUCIMILIMHBI (MOAYJIs1) B 3a4€THBIX €JUHULAX C YKa3aHHUEM

KOJINYeCTBA aKaJAeMHU4YEeCKHUX YaCOB, BblJeJIeHHbIX HA KOHTAKTHYIO
padoTy 060y4YawIMXCA C mpenojgaBaresieM (Mo BUAaM y4€OHbIX 3aHATUM )
U HAa CAMOCTOATE/IbHYI0 PAa60Ty 00y4YalIUXCA

O6mass TpynoeMKocTb (00BEM) AUCHMILIAHBI

612 aKaJIEMUYECKUX YacOB.

(momymst) cocraBusier 17

O0BEM NUCHUIUINHEI

Bcero yacos

3ET,



Jl1st ouHoOM U1 3a09YHON
bopmBI bopMmBI
00ydeHUSs o0yueHus
OO0uasi TPY10eMKOCTh JHCHHUIIJIHHBI 612 612
KonrakTHas padora oﬁyqalgumxcsl ¢ mpenoaaBaTeleM 290 54
(mo BUIaM y4eOHBbIX 3aHATHI) (BCero)
AyautopHasi padora (Bcero):
B TOM YHUCJIC:
JIEKIIH 102 18
CEMHHAPBI, MPAKTUYECCKUE 3aHITHUS 120 24
MPaKTUKYMBI
nabopaTopHbIe pabOTHI 68 12
Bueaynuropuas padora:
B toMm uucie, nHAMBUyaIbHAS paboTa 00yJaIOMUXCs C
MPEIoIaBaTEeIICM:
KYPCOBOE IMPOSKTHPOBAHKE
TPYIIIOBasi, MHANBUIyaIbHAsT KOHCYJIbTAIUS U UHBIS
BU/IBI yueOHoM JESTEIILHOCTH,
IPeIyCMaTPUBAIOIITIE TPYIIIOBYIO WITH
WHIMBUAYAIbHVIO  paboTy  oOvyyarommxcs ¢
TBOpuecKas pabota (3cce)
CamocrosiTesbHasi padoTa o0y4aromuxcs (Bcero) 322 530
KounTpoan 28
Bua nmpoMexkyTo4HOi aTTecTalun 00y4arierocs Dk3amen-124 Dk3amen-112
(3aveTt / 3K3aMeH) 3auer -3 3auer -2

5. Coaep:xxaHue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aejiam) ¢
YKa3aHHEeM OTBEJeHHOr0 Ha HHUX KOJHYECTBA AKAJAEeMHYECKHX 4YacOB M BH/IOB

yueOHBbIX 3aHATHI

5.1.Pa3zoensl oucyuniaunsl u mpyooemMKoCHb RO 6UOAM YUEOHBIX 3AHAMUIL (6 AKA)EMUUECKUX

uacax)
JUTE OUHOU ®OPMBI
No Kype/ | Pasznenn, TeMa TUCIUIIIMHEI OO0mas Bunbr yueOHBIX 3aHATHHA, BKIIOYas
o/ | cemec TpyzOe iy Cal;/l}(())CTOHzeHBHyIO ;())2;60T0yc
YAIOIUXCS U T MKOCTB
P MKOCTb ! (B qacaggu1
(B wacax)
BCETO AyJUTOpHBIE YY. 3aHATHUS Cam.
Jlex IIp. | JIa6 pabora
1 1/1 MHoOXecTBa U IOIMHOXKECTBA (JIEKIIHS 2 2
1)
2 MmuosxecTBa u MMOAMHOXECTBa | 4 4
(TIpaKTHYECKOE 3aHITHE)
3 MHuoxecTBa u MOJIMHOXKECTBA. | B 6
(camocrosiTennpHas paboTta)




4 Ilepeceuenue u 0ObEAMHECHIE MHOXKECTB | 2
(mexryst 2)

5 [lepeceuenne n oObeaAMHEHNE MHOXECTB | 4
(TIpakTHYECKOE 3aHATHE)

6 Ilepeceuenne n oObeAMHEHIE MHOXECTB | 6
(camocTosiTenpHAS paboTa)

7 PasHocth MHOJKECTB. Pazbuenue | 2
MHOJKECTBa Ha KJIacChl (JICKIHs 3)

8 Pasnocth MHOJKECTB. Pasbuenue | 4
MHOXECTBA Ha KJAacChl (IIPaKTHIECKOE
3aHATHE)

9 PazHocTh W JomONHEHHWE MHOXECTB. | §
Pa3OucHre MHOXXECTBa Ha  KJIACCHI
(camocTosiTenbHAs paboTa)

10 JexapToBO TIpPOU3BENEHUE MHOXECTB | 2
(nexuus 4) — 1ekyua-uccaedosanue

11 JlekapToBO TpOW3BElIEHUE MHOXECTB | 4
(TIpaKTHYECKOE 3aHSITHE)

12 JlekapToBO TpOU3BEIEHUE MHOXECTB | B
(camocTosiTenpHas padboTa)

13 Yucmo 2IEMEHTOB  OOBEIMHEHUS U | 2
JIEKapTOBa  TMPOU3BEACHUS MHOXKECTB
(mexryst 5)

14 Uucno SIeMEHTOB OObeIWHEeHHS WU | 4
JIEKapTOBa  MPOU3BEACHUS MHOXKECTB
(mpakTHueckoe 3aHATHE) — padoma &
napax

15 Uncno 3IeMEHTOB  OOBCIMHEHUS U | §
JIEKapTOBa TMPOU3BEACHUS MHOXKECTB
(camocTosiTenbHas padboTa)

DJieMEeHThI MATEMATHYECKOM JOTHKH

16 Bricka3piBaHUS U JJOTHYCCKUE 2
omepamnyy HaJg HUMU  (JIeKuus 6) —
npoonemuasn 1eKyus

17 Bricka3piBaHUS U JTOTHYCCKUE 4
omepamy HaJ HUMU  (PaKTH9IeCcKoe
3aHATHC)

18 Bricka3piBaHMS U TOTUYECKHE 6
omepaly HaJ HUMU
(camocTosTenpHas paboTa)

19 IIpenukatsl 1 JOruyecKUe oNepaluu 2
HaJl HUMU  (JIeKIus 7)

20 [IpeaukatTsl ¥ JOTrUYECKUE ONEpaLlUU 4
HaJ HUMU (TIPAKTHYECKOE 3aHSATHE)

21 IIpenukatsl U TOTUUECKUE OTIEpaAIIUU 6
HaJl HUMHU (caMocTosTebHas paboTa)

22 KBaHTOpPHI 00IIHOCTH H 2
CyIIeCTBOBaHUS (JEKIHA 8)

23 KBaHTOpPHI 00IIHOCTH H 4
CYIIECTBOBAHHUS (TIPAKTHYECKOE
3aHATHE)

24 KBanTops! o6mIHOCTH M 6
CyIIECTBOBaHUS (CaMOCTOATEIbHAS
pabora)

25 CrtpoeHue U BUIBI TeopeM (JIeKIus 9) 2

26 CtpoeHue U BUIBI TEOPEM 4

(TIpakTHYECKOE 3aHATHE) —Mem o0
«KAXHCOBLIL YUUM KAHCO020)




27 CtpoeHue u BUIbl TEOPEM 6 6
(camocrosiTensHas paboTa)
Bcero, u 108 18 36 54
1/2 MaTteMaTH4eCKHe YTBEPKIACHUs U HX
CTPYKTYPBI
1. Amnanus paccyxzaeHuil. Ilpocreitmue 2 2
mpaBmia BeIBoga (yeknus 1)
2. Amnamms paccyxnenuii. [Ipocreiimue 4 4
MpaBHJIa BEIBOA (TPaKTHUECKOE
3aHATHE)
3. Amnanus paccyxneHuil. [Ipocreiimue 3] 3]
IpaBWiIa BBIBOJA (CaMOCTOSTEIbHAS
pabota)
4. Omnpenenenne NOHATUN (JeKuus 2) 2 2
5. Ormpenenenne MoHATUH (TpakTHYeckoe | 4 4
3aHATHE)
6. Omnpenenenue MOHIATUI 6 6
(camocTosTenpHAS paboTa)
CoorBercrBusi. OTOOpaKeHus.
OTHo1IeHus
7. Bunapubie coorBercTBus  (Jreknus 3) | 2 2
- J1IeKUUA ¢ 0eMOHCMPAYUAMU
8. BunapHbie cooTBETCTBUS 4 4
(TIpaKTHYECKOE 3aHIATHE)
9. BunapHbie cooTBETCTBUS 6 6
(camocTosiTenbHas padboTa)
10. Otob6paxenus (Jaexmus 4) 2 2
11. OroOpaxeHus: (IpakTHYecKoe 3aHsTue) | 4 4
12. OtobpaxkeHus (caMoCTOSITEIbHAS 6 6
pabora)
13. OTHOIIIEHUST HA MHOYKECTBE U UX 2 2
CBOMcCTBa (JIeKIHUA 5)
14. OTHOIIIEHUST HA MHOYKECTBE U UX 4 4
CBOMCTBa (IPAaKTHUECKOE 3aHSTHE)
15. OTHOIIIEHUST HA MHOYKECTBE U UX 3] 6
CBOiicTBa (CaMoCTOsITeIbHAS paboTa)
16. OTHONIEHUS YKBUBAIEHTHOCTH U 2 2
nopsiaka (Jiekuus 6)
17. OTHOUIEHUS YKBUBAJICHTHOCTH H 4 4
nopsijika (IpaKTU4YecKoe 3aHsTHE) -
MO032080 WINYpM
18. OTHoOILICHUS] PSKBUBAJICHTHOCTH U 6 6
nopsijika (caMocTosiTeNbHas pabora)
19. CoenuHenus 6€3 MOBTOpeHUH (Jlekuust | 2 2
7
20. Coenunenus 6e3 MOBTOPEHUH 4 4
(TIpaKTHYECKOE 3aHITHE)
21, Coenuuenus 6e3 MOBTOPEHUI 6 6
(camocTosTenpHAs paboTa)
22. Pasmenienue 6e3 moBTopeHui (ekus | 2 2
8) -nexyus-uccnedosanue
23. Pa3memenue 6e3 moBTOpeHUH 2 2
(TIpakTHYECKOE 3aHIATHE)
24. Pa3memenue 6e3 noBTOpeHUH 6 6
(camocTosiTenbHas padboTa)
25. CoenuHeHus ¢ NOBTOPEHUAMU 6 6

(camocTosiTenbHast paboTa)




26.

CoeMHEeHUs C TOBTOPCHUSIMU
(mpakTHYeCKOE 3aHATHE) — 0e106asn uzpa

27.

CoeiMHEHUs C TIOBTOPEHUSIMHU
(camocTosiTenbHAs paboTa)

Bcero, u

108

16

32

60

2/3

Pa3zauuyHble MOAX0AbI K MOHATHIO
eJIOro
HEOTPHULATEJIBLHOTO YHCaa

AKCHOMATHYECKOE MTOCTPOCHHE
MHOJKECTBA IIeJIbIX HEOTPHUIATEIbHBIX
qucen (nexus Nel) - rekyus 606oem

AKCHOMATUYECKHUI CIIOCO0 MOCTPOECHUS
Teoprn. OCHOBHBIE TIOHATHS U aKCHOMBI.
OrmpezieNieHre HATYPAILHOTO YKCIIA
(npakrt. 3aHsTHE/MA0)

AKCHOMAaTHYECKHUH CIIOCO0 MOCTPOCHHUS
Teopud. OCHOBHBIE MOHSATHS U AKCHOMBI.
OmnpeeneHre HATYPaLHOTO YHCIIA
(camocTosTenpHas paboTa)

Crioco6bl MATEMaTHICCKUX
JOKa3aTeJbCTB. MeTox
MAaTEeMaTHIeCKON HHAYKIUH (JICKIHS
Ne2)

Merton MaTeMaTUYECKON HHIYKIMH
(mpaxT. 3aHsATHE/TA0)

Croco0bl MaTEMATHIECKUX
JI0Ka3aTenbCcTB. MeTos
MaTeMaTHYeCKOi HHIYKIIUH
(camocTosiTenpHas paboTa)

CrnoxeHHe LeJIBIX HeOTPULaTeIbHBIX
gucen (nexuus Ne3)

CriokeHHe 1eJIbIX HEOTPULATEIbHBIX
yrcen (MpakT. 3aHsTre/mab)

CrosxeHHe UEeNbIX HEOTPULATEIbHBIX
gucen (caMocToATeNbHas padboTa)

10.

YMHOXEHHE IENBIX HEOTPUIATEeIhHBIX
gucen (iekuus Ned) - nexuusn
npoonemnasn

11.

YMHOXEHHE LENbIX HEOTPUIATEIbHBIX
yrcel (MpakT. 3aHsTre/nab)

12.

VYMHOXEHHE HEIIBIX HEOTPUILATCIIbHBIX
qrcen (caMocTosITeNbHas paboTa)

13.

CBoiicTBa MHOKECTBA IEJIBIX
HEOTPUIATEIBHBIX YUCceN (JeKius Ne5)

14.

CBoMCTBa MHOYKECTBA IEJIBIX
HEOTPHIATEIbHBIX YUCET (ITPAKT.
3aHsTHE/a0)

15.

CBoMCTBa MHOYKECTBA IEJIBIX
HEOTPHIATEIBHBIX YHUCET
(camocTosTenpHAs paboTa)

16.

Brrunuranve u 1eneHUE HEbIX
HEOTPHUIATEIbHBIX Yrcel (IeKus Ne6)

17.

BrlunTanue u AENEHUE HETBIX
HEOTPHLATENLHBIX YUCeN (MPaKT.
3aHsTHE/1A0)
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18.

Brrunranue u IeIeHUE HETbIX
HEOTPHULATEJIbHBIX YUCEIT
(camocTosTenpHAs paboTa)

19.

TeopeTnko-MHOXKECTBEHHBII MOAX0 K
MOCTPOEHUIO MHOXECTBA LIEJIBIX
HEOTpUIATEIbHBIX yucen (Jexuus Ne7)

20.

TeopeTuKo-MHOXKECTBEHHBIN OAXO0 K
MOCTPOEHUIO MHOXECTBA LEJIBIX
HEOTpHULIATEIbHBIX YUCeN (TPaKT.
3aHsTHE/1a0)

21.

TeopeTHKo-MHOXECTBEHHBIHN TOIX0 K
MOCTPOCHUIO MHOXECTBA IEJIBIX
HEOTPUIATEIBHBIX YUCET
(camocTosiTenpHAs paboTa)

22.

Cuer. [TopsAKOBEIE U KOJMYECTBECHHbIC
HaTypaipHbIe yncia (eknns Ne§)

23.

Cuer. [TopsiakoBbIe U KOJIMYECTBEHHBIC
HaTypajbHble Yhciia (IPaKTHIEeCKOe
3aHATHE) — mexHuKa « CHedCHbII KOM»
Jlab.pab.

24,

Cuer. [TopsAKOBEIE U KOJMYECTBESHHbIC
HaTypajbHbIC YUclia (caMOCTOsATENbHAS
pabora)

25.

CyMmMa, pa3HOCTh, IPOU3BEACHHUE U
YaCTHOE LEJIbIX HEOTPHUIATEIbHBIX
guce (e Ne9)

26.

CymMma, pa3HOCTb, IPOU3BENICHHUE U
JaCTHOE IIEJIBIX HEOTPHUIIATEIHHBIX
yuce (MpakT. 3aHsTHe/Mab)

27.

CymMma, pa3HOCTb, TPOU3BEICHHUE U
JaCTHOC MEJbIX HEOTPULATECIIbHBIX
quce (caMocToATeNbHas paboTa)

2/3

HartypanbHoe 4yncio Kak Mepa
BeJMYuHbl  CHcTeMBbI CYHUCIEHHS.
JdenuMocThb yncell.

HatypanbHoe 4uCIIO Kak Mepa
BennuuHbl  (exuus 10)

HarypanbHoe uucio kak Mepa
BEJIMYMHBI (IPAKT. 3aHsTHE/Tab)

HarypanbHoe uucio kak Mepa
BCJIIMYHHBI (CaMOCTOHTe.HI)HaH
pabota)

[Mo3UIMOHHBIE U HEMO3UIIMOHHBIE
cucreMsl cunciienns (aexnus 11) -
anekyus-oeceoa

[TO3MIHOHHBIE ¥ HEMO3HIHOHHBIE
CUCTEMBI CUMCIIEHHs (TPaKT.
3aHsTHE/a0)

HO3I/IHI/IOHHBIC 1 HCIIO3MIIUOHHBIC
CHCTEMBI CUUCIICHHS (CaMOCTOsITeNbHAS
pabora)

JecsiTuaHasi CHCTEMa CIMCICHHS
(mexrust 12)

JecsTudHas cUCTEMa CUHCICHUS
(npakrt. 3aHsTHE/NMA0)

JecsTudHas cHCTEMa CUHCICHUS
(camocTosTenpHas paboTa)
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10.

TTO3UIHOHHBIE CHCTEMBI CUUCIICHHS,
OTJINYHbBIE
oT JecaTuuHoi (exmus 13)

11.

TTO3UIHOHHBIE CHCTEMBI CUUCIICHHS,
OTJMYHBIE OT AECATHYHOMN (MPaKT.
3aHsTHE/1a0)

12.

[To3MIIHOHHBIE CHCTEMBI CUUCIICHHUS,
OTJIUYHBIE

OT JIECATUYIHOU (CaMOCTOSATENbHAS
pabota)

13.

Ilepexon oT 01HOM NO3UIIMOHHOU
CHCTeMBbI cUHciIeHus (aekuus 14)

14.

Ilepexon OT 0gHON NO3ULHOHHON
CHUCTEMbI CUHCICHHS (IIPAKT.
3aHATHE/MA0) — Memoo uzp (mam.iomo)

15.

Ilepexon oT 01HOM NO3UIIMOHHON
CHUCTEMBI CUHCICHHS (CAaMOCTOSTENbHAS
pabora)

16.

JlenuMOoCTh 1eJIbIX HEOTPUIATENbHBIX
grcen (nekrus 15)

17.

,HCHI/IMOCTI) HEJIbIX HEOTPUIATCIIbHBIX
yrcen (MpakT. 3aHsATHE/ab)

18.

JlenuMoCTh 1eJIbIX HEOTPUIIATEIbHBIX
gucen (caMoCTosATeIbHas padoTa)

19.

Ipusnaku genumocty (Jiekuus 16) -
JNIeKyus npooiemnasn

20.

[Ipu3Haku neauMocCTH (TIPaKT.
3aHsATHE/1A0)

21.

[Ipu3naku nenuMocTu
(camocrosiTensHas paboTa)

22.

CBoiicTBa HaubOILIIEr0 OOIIEr0
nenutens (nexims 17)

23.

CBoiicTBa HaubOILIIEr0 OOIIEr0
nenutens. (IpakT. 3aHsATHE/1a0)

24.

HOJ u HOK. IIpu3naku Ae1uMOCTH Ha
COCTaBHBIE YHCIIa (CAMOCTOSITCIIbHAS
pabota)

o B N O BN

25.

IIpocTsle 1 cocTaBHBIE YnCa (KLU
18)

26.

Haxoxneane HOJl 1 HOK pazmnaasiMu
criocobamu (MpaKT. 3aHsTHE/1a0) —
mpeHupoeoUHas pasmMunKa

27.

Haxoxneane HOJl 1 HOK pazmuaasiMu
crocobamu (camMocTosTeNnbHas paboTa)

Hroro:

216

36

36

36

108

2/4

Pacmiupenue mnoHATHUS YHcaa.
Heabie uncaa. PannonajbHbie yuciaa.
[elicTBUTEBHBIE YHCAA.

Llensie yncna (1ad)

Ilensie yncaa (camMocTOSTENbHAS
pabota)

PaunonansHbie yncia (Jgexmus 1)

Pammonansueie yncna (IIP)

NN BN

PaunonanbsHbIe Yncia
(camocrosiTensHas paboTa)
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CBoiicTBa MHOXECTBA pallMOHAILHBIX
yucen (JIexius 2)

7. CBoiicTBa MHOXECTBA pallHOHATBHBIX
yucen (1ab)

8. CBolicTBa MHOKECTBA PallMOHAIBHBIX
qrcel (caMocTosiTeNbHAs paboTa)

9. Hecaruunbie npobu. (mp)

10. Hecstuunbie qpobu. (caMocTosTenbHas
pabora)

11. HeiicTBuTenpHble uncia (iekuus 3) —
JIeKYUA C Npe3eHmayuamu

12. HeiicTBuTenpHbie yncia (mp)

13. JeiicTBUTENbHBIE YHCTA
(camocTosTenbHast paboTa)

14. Apudmernyeckue onepanuy Haja
MOJIOKHUTEIbHBIMU J€HCTBUTENbHBIMH
yrciaamMu (1ab)— mexuuxa «Axeapuym»

15. Apudmernyeckue onepanuu Haja
MOJIOKHUTEIbHBIMU JeHCTBUTENbHBIMH
yuciaMu (caMoCTosITeNbHas paboTa)
YucioBble paBeHCTBA H HEPABEHCTBA.
BripaskeHus ¢ HepeMeHHOM

16. YncnoBsle paBEeHCTBA U HEPABSHCTBA
(nexuus 4) — nekyun-ouanoz

17. YicoBble pAaBEHCTBA U UX CBOICTBA (11a0)

18. UYucnoBble paBEHCTBA U HEPABEHCTBA
(camocTosTenpHas paboTa)

19. YuciioBble HEPABEHCTBA U UX CBOMCTBA
(11p)

20. YuciioBble HEPABEHCTBA U UX CBOMCTBA
(camocTosTenbHas paboTa)

21. Bripaxenus ¢ nepeMeHHOM.
ToxmecTBa (JeKms 5)

22. Bripaxenus ¢ nepeMeHHOM.
ToxaectBa (camocTosTeNibHas paboTa)
Ypasuenns. Hepasencrsa.
DYyHKIUH

1. YpaBHEHUSI U HEPABEHCTBA C OJTHOU
nepeMeHHON  (exius 6)

2. YpaBHEHUS ¥ HEPABEHCTBA C OJTHOM
nepeMeHHoOi  (11a0)

3. YpaBHEHUS U HEPABEHCTBA C OJAHOU
nepeMeHHON  (caMocTosTeNbHAS
pabota)

4. KonTpons

5. Pemenue ypaBHeHuii ¢ ogHoi
nepeMeHHOH (JeKuus 7) — aeKyus-
uccneooganue

0. Pemenue ypaBHeHU ¢ 0JIHOM
nepeMeHHo# (1p)

7. Pemenue ypaBHeHuU ¢ 0qHOM

nepeMeHHo# (camMocTosITenbHAS PaboTa)
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HepasencTBa ¢ ogHOMN IepeMeHHOM U UX
peuienus (p) — memoo « Yuumcs
emecme»

HepaseHcTBa ¢ 0JHOI epeMeHHOMN U UX
petienus (camocTosTenbpHas pabora)

10.

VpaBHEHHS ¢ IBYMS IEPEMEHHBIMHU
(camocTosTenbHast paboTa)

11.

OGriee ypaBHeHHE TIPSIMOiA (71a0)

12.

Ob1ee ypaBHEHHE MIPSIMOMA
(camocTosTenbHas paboTa)

13.

VpasHuenue okpykuOCTH (TIp) -
MPEHUPOGOUHAA PASMUHKA

14.

VYpaBHEHUE OKPYKHOCTH
(camocTosTenbHast paboTa)

15.

CucTeMBI YpaBHEHUN U HEPABEHCTB
(1a6)

N

16.

CucrteMbl ypaBHEHHH U HEPABEHCTB
(camocrosiTensHas paboTa)

17.

IToHsiTHE CHCTEMBI M COBOKYITHOCTH
HEpaBeHCTB (JIeKIHs &)

18.

IToHsiTHE CHCTEMBI U COBOKYITHOCTH
HEepaBeHCTB (camMocTosTeNbHas paboTa)

19.

Oynkuuu. HexoTopsle kitaccsl
¢byskumid  (nexuus 9)- rekyus ¢
npumenenuem npeenmayui

N B N D

20.

Oynkiun. Croco0bl 3amanus QyHKIHNA
[MpsiMast IpOIIOPLIMOHABHOCTb.
Jluneitnas 3aBucumoctb. O6paTHast
MPONOPIMOHANBHOCTE. KBagpaTnuHas
¢dynkuus (11ab)

21.

Oyukmn CrocoOsl 3a1aHus QyHKIHNA
[Ipsmast mponopIMOHAIBEHOCTb.
Jluneiinas 3aBucuMocts. OOpaTHAs
MPONOPIMOHAIBHOCTE. KBagpaTnunas
¢dynkiys (camocrosTelibHas paboTa)

4/7

DJieMeHThl TeOMeTpPUH

OCHOBHEIE TCOMETPUUYCCKUC TTOHATUSA

(11a6)

OCHOBHBIE T€OMETPUYECKHE OHSITUS
(camocTosTenpHas paboTa)

T'eomeTrpuyeckue GUTyphl HA
wiockocTH (Jreknus Nel0) nexyus ¢
npumenenuem npe3eHmayuil

I'eomerpuueckue GUryps Ha
IUIOCKOCTH (1120)

I'eomerpuueckue GUryps Ha
IUIOCKOCTH (caMocTosITeNbHAs paboTa)

I'eomerpuueckue npeodpa3zoBaHus.
[TapannenbHbIi IepeHOC, HEHTpalbHAsA
U oceBasi cuMMeTpuH (71a0)

I'eomerpuyeckue npeodpa3zoBaHus
[TapannenbHbIi NEpeHOC, IEHTPaIbHAS
u oceBast ciMMeTpuu. ['omoreTus
(camocrosiTenbHas pabora)

I'eomeTrpuueckne mocTpoeHUs Ha
iockocTH (Jexuus Nell)
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T'eomMeTpryeCcKHre TOCTPOCHUS Ha
IUIOCKOCTH (j1a0)

10.

I'eomeTprueckue NOCTpOCHUS HA
IUTOCKOCTH (caMocTosITeNbHAs paboTa)

11.

3agaun Ha mocTpoeHue (71ad)

12.

3aayu Ha MOCTPOEHUE
(camocTosTenbHast paboTa)

13.

3ajaun HAa MOCTPOCHUE,
HepaspeluMble UPKYJIEeM U THHEHKOM
(rip) — denosasn uzpa

14.

3a)1aq1/1 Ha MMOCTpPOCHUE,
HEpa3spCUIMMbIC HUPKYJIEM U JIMHEHKOI

(:1a6)

15.

3amaun Ha MOCTPOCHUE,
HepaspeuuMble UPKYJIEM U JIUHEHKOU
(camocTosTenbHas paboTa)

16.

TeomeTpuueckue GUTypHI B
npocTpaHcTBe. MHOTOTpaHHHUKH
(mexmms Nel2)

17.

I'eomerpuueckue Gurypst B
npoctpanctse. [Ipuszma. [lupamuaa
(1a0)

18.

I'eomeTrpuyeckue GUTypHI B
npoctpanctee. [Ipuszma. [upamuna.
[Napamrenenunen (caMOCTOSITENbHAS
pabota)

19.

[paBunbHble MHOTOTpaHHUKH (J120)

20.

IpaBusibHBIE MHOTOIPAHHUKU
(camocrosiTensHas paboTa)

21.

I'eomerpuueckue GUrypsl B
npocTtpaHcTBe. Tena BpanieHus
(nexuus Nel3) — nexyusn c
npeszenmayueil

22.

I'eomeTrpuyeckue GUrypsl B
npoctpanctBe. Hununap. Konyc. lap
(nab) - paboma no 3anycxaemorii
npozpamme 3a KOMRbIOMePOM

23.

I'eomerpuueckue Gurypst B
npoctpanctBe. Llununnap. Konyc.
[Tap (camoctosiTensHast paboTta)

BeJlH4YHMHBI U MX H3MepeHue

24.

Ckansipubie BenmnuuHbl (ekmnus Neld)

25.

CkansipHble Benu4uHbI (71a0)

26.

CxanspHble BETUYUHBI
(camocrosiTensHas paboTa)

217.

BenuunHbl B IKOJIBHOM Kypce
MaTeMAaTHKH: Macca, BPeMs U ¢IHHHIIbI
ux namepenus (mexust Nel5) —
JAeKUU-0Uanoz

28.

BenuuuHel B IKOJIEHOM Kypce
MaTEMAaTUKHU: MacCa, BPEMS U €IUHHIIbI
uX u3MepeHus (1ad)

29.

BenuunHBI B IIKOJIBHOM Kypce
MaTeMaTHKH: Macca, BpeMs U eTUHUIIBI
WX U3MEpPEHUs (CaMOCTOSTeIbHAS
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pabora)

30.

3aBUCHMOCTH MEXKAY BETHUYHHAMHU
(mekuust Nel6)

31.

3aBHCHMOCTH MEX/Y BEIHYHMHAMHE
(1a6) — mpenuposounas pazmunka

32.

3aBUCUMOCTH MEXAY BEIMUNHAMU
(camocrosiTensHas paboTa)

4

HToro:

180

32

32

16

100

Bcero:

612

290

322

Jlns1 3a0uHOM (hOPMBI

/o

Kypc/
cemec

Pasnen, TeMa IUCIUATUIMHEI

O61mas

Tpyaoe
MKOCTH
(B yacax)

Buapl yueOHbBIX 3aHATUH, BKITIOYAs
CaMOCTOSITENIbHYIO paboTy
00y4Jaromuxcs ¥ TPyL0EeMKOCTh

(B "acax)

BCETO

AyIUTOpHBIE y4. 3aHATHA

JIek

I1p.

UTab

Cam.
pabota

1/
yCT

MHo:KecTBA U MOMHOKECTBA
MHoOkecTBa M IMTOAMHOKECTBA
Iepeceuenue U 00beAMHEHHE MHOXKECTB
Pa3Hocth MHOKECTB. Pa3Ouenue
MHO>KECTBA Ha KJIaCCHI

JlexapTOBO MPOU3BEICHAE MHOKECTB
Yuciio 31eMEHTOB 00beTMHEHNS U
JICKapTOBa MPOM3BEICHUS MHOKECTB

18

2

2

8

DJIeMEeHThI MATEMATHYECKOM JTOTHKH
Bricka3bIBaHNS M JTOTHYECKHUE OTIEPaIiH
Hag HUMH [lpenukartsl u ToTHYecKne
orepanuy HaJ HUMHA

KBaHTOpPBI OOIIHOCTH U CYIIECTBOBAHHUS
CtpoeHue U BUIBI TEOPEM

18

12

MaTtemaTH4ecKHe YTBep:KIeHHs U UX
CTPYKTYPBI

10

10

Bcero:

36

30

1/
3UM
HSISI

CootBercTBHs. OTOOpaKEHNS.
OTHomeHust

BuHapHbIe COOTBETCTBUS

OtobpaxeHus

OTHOIIEHUS HA MHOXECTBE U UX CBOICTBA
OTHOILIEHUS SKBUBAJIEHTHOCTH U
MOpsIIKa

CoenuHeHus 6€3 MOBTOPEHUI
Pa3memnienue 6e3 TOBTOpeHUH
CoennHEHUs C TOBTOPESHUSMH

20

20

KonTpoanb-2

Pa3iuuHbIe MOAX0Abl K MOHATHIO
meJjgoro

HEOTPHUIATEJBbHOTO YHCJIA
AKcHoOMaTHYECKOE MOCTPOCHUC
MHOXKECTBA LECJIbIX HEOTPULATCIBbHBIX
YHUCCJI

30

20
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Cnoco0bl MaTeMaTHYECKUX
oKa3aTenbCTB. METOI MaTEMAaTHUYECKON
WHIYKITIH

CrioxeHre MeTbIX HeOTPUIaTeIbHBIX
qHCcen

YMHOXEHHE IENBIX HEOTPUIATEIHHBIX
YHCEN

CBoiicTBa MHOKECTBA LEJIBIX
HEOTpHULIATEIbHBIX YUCEI

Brruntanue u geneHue Henabix
HEOTpULIATEIbHBIX YUCEI

KonTtpoasn-4

TeopeTHKO-MHOKeCTBEHHbIH MOAX0 K
MOCTPOEHUI0 MHOKECTBA I eJIbIX
HEOTPHLATEIbHBIX YHCeJI

Cuer. [lopsakoBbIe U KOIMYECTBCHHBIC
HaTypanabHBIE YHCIa

CymMma, pa3HOCTb, TPOU3BEICHHUE U
HYaCTHOC LCJIbIX HeOTpI/IHaTeHLHLIX
YHCel

22

16

KonTtpoan-2

Bcero:

1218-

KOHTPOJIb

56

1/
JIeTH
S5t

HarypanabHoe 4uc/io Kak Mepa
BeJUYUHBI  CHCTEMBI CUHMCIEHHS.
JleauMocTh YHCeJI.

[To3uIMOHHBIE U HEMO3UI[MOHHEIE
CHUCTEMBI CUHCICHUS

[To3uLIMOHHEIE CUCTEMBI CUMCIICHHUS,
OTJIHNYHBIE OT JAECATHUYHOM
JlenuMOoCTh LIeJIBIX HeOTPUIIATETbHBIX
YHCell

Ilepexoa oT 0gHON NO3MLHOHHON
CHCTEMBI CUUCIIEHUS

IIpuznaku nenumoctu CBoilcTBa
HanOOJIBIIETO OOIIETO IETUTENS
HO/] n HOK. Ilpu3Haku 1enuMocTy Ha
cocraBHbIe gucna [IpocTeie U coCTaBHEBIE
yucaa

Haxoxneane HOJl 1 HOK pazmnaasiMu
criocodoamu

54

46

KonTtpoas

Pacmiupenue MOHATHUS YHcaa.
Henable uncaa. PannonajibHble YucIa.
JeiicTBUTENbHBIE YHCJIA.

Ilensie uncna 1 UX CBOUCTBA
PanmonanpHbIe Yncia

CBolicTBa MHOXKECTBA palMOHAIBHBIX
qucen

Hecsatuanbie 1poou
JelicTBUTENbHBIE YHCTA
Apudmerrnyeckue onepanuu Haj
MOJIOKUTEIbHBIMH JIEHCTBUTEILHBIMU
YHUCIAMU

54

46

KonTpouan

4

Bcero:

108/s-

KOHTPOJIb

92

17




2/31
MHA

Yuc0Bble pABEHCTBA M HEPABEHCTBA.
BobipaskeHus ¢ nepeMeHHOM

YucnoBsle paBeHCTBA U HEPaBEHCTBA
UucnoBble paBEHCTBA U UX CBOMCTBA
UucnoBble HEPABEHCTBA U UX CBONCTBA
Bripaxenus ¢ nepemeHHoi. ToxzaecTsa

64

66

Pemenne ypaBHeHMil U HEPABEHCTB ¢
OJHOI1 epeMeHHOI

74

64

Pemenne ypaBHeHMi1 U HEPAaBEHCTB ¢
ABYMSI NlepeMeHHbIMH

74

64

KonTtpoas

Bcero:

216 /4

194

2/ne
THAS

DJ1eMeHTHI TeOMeTPUH

OCHOBHBIE T€OMETPUUECKUE TOHITHS
I'eomeTpuueckue GpUrypsl Ha IIIOCKOCTH
I'eomerpuueckue npeobpazoBaHus.
JBU)KEeHUE U TOMOTETUS

[TapannensHbI NEpeHOC, HEHTPAIBHAS U
oceBasg cuMMeTpuu. ['oMoTeTus
I'eomerpuueckue Gurypst B
IpPOCTPaHCTBE. MHOTOrpaHHUKN
IIpusma. [Mupamuaa. [Mapannenenunen
IIpaBuibHBIE MHOTOTrpaHHUKY LlunuHap.
Konyc. lllap

120

90

KonTpoan

BeaudyuHBI H HX H3MepeHue
CKaJ’ISIpHLIC BCIINYNHBI

BeanduHb B IIKOIbHOM Kypce
MaTeMAaTUKU: Macca, BpeMs U CAUHHUILIbI
X U3MEPCHUSA

3aBUCUMOCTH MCIKAY BCJIWINHAMUA

60

68

KonTpoab

2

Bcero:

180/8

6

2

6

158

5.2. Codeporrcanue ducyunauHsl, CMpyKmypupoeaHHoe no memam (paszdesam) c
yKaszaHuem (hopm KOHMpoas

Ne Pa3,[[eﬂ, TEMa JUCIIUITIINHBI cDOpMIJI KOHTPOJIA
/1 Komnc- VYer. [pos | Tect | Cam. Konr | 3auer/
MIEKT ompoc | epka pad. pabd. | Dx3ameH
JIEKIUH JIOM.
3a.
1-b1ii cemecTp
1 MHokecTBa U MOAMHOKECTBA + +
(;mexnms 1)
2 MHosxecTBa Hu MOJAMHOXKECTBA + +
(IpaKkTHUYECKOE 3aHsTHE)
3 Iepeceuenue u o0beauHeHne | + +
MHOXeCTB (JISKITUS 2)
4 [lepeceuenue " o0beIUHEHNE + +
MHOXECTB (TIPAKTHYECKOE 3aHITHE)
5 Pasnocts  MHOXxecTB. Pa3Ouenue | + +
MHOJKECTBa Ha KJIacChl (JieKuus 3)
6 Pasnocts  MHOXeCTB. Pa3Ouenue + + +
MHOKECTBA Ha KIIaCCBI
(mpakTHYECKOE 3aHSITHE)
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JlekapToBO MPOU3BEICHHE MHOXKCCTB
(rexums 4) — nekyua-ucciedosanue

JlekapToBO MPOMU3BECHUE MHOMECTB
(mpakTHYECKOE 3aHSITHE)

Yuciio 31eMeHTOB OOBEAMHEHUS U
JICKapTOBa MPOM3BECHUSI MHOXECTB
(rexmms 5)

10

Yucno sneMeHTOB OOBEAMHEHHS U
JeKapToBa MPOU3BENCHHUS MHOXKECTB
(mpaxTHUYeCcKOe 3aHIATHE) — padoma 6
napax

JJIeMEHTBI MATEMATHYECKO
JIOTHKH

16

BrICcKa3bIBaHUS U JIOTHYECKHE
omeparuu HaJg HUMU  (JIeKIus 6) —
npooOnemMuan 1eKyus

17

BrIcka3bIBaHUA U JTOTHYECKHE
omneparuy HaJ HUMHU
(mpakTHUYeCcKOe 3aHIATHE)

18

IIpenukatsl U TOrMYECKUE
omepanuy Hag HUMH  (JIEKIUst 7)

19

[Ipenukatel U JOTHYECKHE
omepaluu HajJ HUMU
(mpakTHYECKOE 3aHSITHE)

20

KBaHTOpPBI OOLIHOCTH U
CYIIECTBOBAHHSA (JIEKIWS 8)

21

KBanTtops! oOmHoCTH 1
CYIIECTBOBAHUS (IIPaKTHIECKOE
3aHATHE)

22

CtpoeHue u BUIBI TE€OPEM (JICKITH

9

23

CtpoeHue U BUIBI TEOPEM
(mpakTHUYECKOE 3aHATHE) — Men oo
«K@COBLIL YUUM KANHCO020»

MaremMaTHYeCKHEe YTBEP:KIEHUsI M UX
CTPYKTYpBbI

AHanu3 paccyXJIeHUM.
IIpocTeiimue npaBuia BEIBOJA
(mexrms 1)

AHanu3 paccyxIeHUHN.
IIpocteiimue npaBuia BIBOJA
(mpakTHUYECKOE 3aHITHE)

Omnpenenenne NOHATHI (JeKius 2)

Onpenenenne NOHATHI
(IpakTHUYEeCKOe 3aHsTHE)

CoorBercTBusi. OTOOpaKEeHH.
OTHomeHust

BunapHubie cooTBercTBHsS  (JIeKIHA
3) - rekyua ¢ demoncmpayuamu

buHapHble COOTBETCTBUSA
(mpakTHYECKOE 3aHSITHE)

Otob6paxenus (jaexuus 4)

OTtoOpaxeHus: (IpakTHYECKOE
3aHsTHE)

OTHOIIEHNs HA MHOXKECTBE U MX
cBolicTBa (JIeKuus 5)
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10.

OTHOIICHUS] HA MHOXKECTBE M UX
CBOHCTBa (NIPAKTHUECKOE 3aHSATHUE)

11.

OTHOILIICHUS YKBUBAJICHTHOCTH U
ropsiaka (Jiekius 6)

12.

OTHOWIECHNUS S5KBUBAJICHTHOCTH U
ropsiaka (IpakTHIecKoe 3aHATHE) -
MO320601 WIMYPM

13.

Coenunenns 6e3 TOBTOPEHUM
(exmms 7)

14.

Coenunenns 6e3 MOBTOPESHUM
(mpakTHYECKOE 3aHSITHE)

15.

Pasmemenne 6e3 moBTOpeHUH
(nexuns 8) -nekyusn-uccnedosanue

16.

Pasmemienue 6e3 noBTOpeHU
(mpakTHYEeCKOE 3aHATHE)

17.

CoenuHeHUs ¢ TOBTOPEHUSMH
(exums 9)

18.

CoenuHeHus ¢ HTOBTOPEHUSAMHU
(mpakTHUYeCcKOe 3aHATHE) — 0e106ds
uzpa

IK3aMeH

2-uii cemecTp

Pa3auyHble MOAXO0ABI K
NOHATHIO I[€J0I0
HEOTPUHATEJBbHOIO YUCJIA

AKCHOMaTHYECKOE MOCTPOCHHE
MHOKECTBAa I[eJIbIX
HEOTPpUIATCIbHBIX YHUCCIT (HCKHI/IH
Nel) - nexyus 60eoem

AKCHOMAaTHUYECKUH CIIOC00
noctpoeHus Teopur. OCHOBHBIE
TIOHSTHS ¥ aKCHOMBL. OTpeiesieHre
HaTypaldbHOTO YKcia (MPaKTUIECKOe
3aHATHE)

Cnoco0Obl MAaTEMATUYECKUX
JIOKa3aTeabCTB. MeTon
MaTeMaTHYeCKON HHIYKIUHU (JIEKIHs
No2)

Meron MaTeMaTHYECKON MHIYKIUU
(mpakTHYeCcKOe 3aHATHE) — MEM o0
npOeKmos

CrnoxeHue nensix
HEOTPHUIATEIBHBIX YUCEN (JICKIHS

Ne3)

Crl0oXeHHe LeNbIX
HEOTPHLATEIEHBIX YUCEI
(IpaKkTHUYECKOE 3aHsTHE)

YMHOXKEHHE ENbIX
HEOTPHUIATEIHHBIX YHCeN (JICKIUS
Ned) - nexyusn npodnemnasn

YMHOXKeHHE IeTbIX
HEOTPHLATEIbHBIX YHCEJT
(IpakTHUYECKOE 3aHSTHE)

CBoiicTBa MHOKECTBA LEJBIX
HEOTPHUIATEIBHBIX YHUCET (JICKIU
Ne5)

10.

CBolicTBa MHOYKECTBA IEJIBIX
HEOTPHUIATEIBHBIX YUCEIT
(mpakTHUYECKOE 3aHITHE)
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11.

BelunTaHue U IeNCHUE LETbIX
HEOTPHUIATESIILHBIX YUCEIT (JTEKITHS
No6)

12.

Boluntanue u JesieHne Henbx
HEOTPULIATENBHBIX YUCEI
(IpakTHUEeCKOE 3aHATHE)

13.

TeopeTuKo-MHOKECTBEHHBII
MOAXO0J K IOCTPOSHHUIO MHOXKECTBA
LIETIBIX HEOTPHULATEIbHBIX YHCET
(;mexumst Ne7)

14.

TeopeTnko-MHOXECTBEHHBII
MOJXO0/ K TOCTPOSHHUIO MHOYKECTBA
LIETIX HEOTPHUIIATEIbHBIX YHCEI
(mpakTHYECKOE 3aHSITHE)

15.

Cuer. [TopsiaxoBbIe U
KOJIMYECTBEHHBIC HATYPAJbHBIC
gucna (Jexmus Ne§)

16.

Cuer. [TopsakoBbie 1
KOJIMYECTBEHHBIC HATYPAJIbHBIC
yyciia (IPaKTU4YeCcKoe 3aHATHE) —
mexnuka « CHescHblil KoMy

17.

CymMma, pa3HOCTh, IPOU3BEICHUE U
YACTHOE LENIbIX HEOTPHUIATEIbHBIX
gucelt (exius Ne9)

18.

CyMmma, pa3sHOCTb, TPOU3BEICHUE U
YaCTHOEC IEJIBIX HEOTPHUIATEIbHBIX
gucen (MPaKTHICCKOE 3aHSITHE)

HartypajibHoe YHCI0 Kak Mepa
peanyunbl  CucTeMbl
cuncieHnst. e TMMOCTb YHCel.

HarypanpHoe 4uciio kak Mepa
BEJIIMYUHBI  (JICKIUS)

HatypanbHoe 4ucino xak mepa
BEJIIMYMHBI  (TIpaKTHYeCcKoe
3aHSTHE)

ITo3unmroHHbBIE M HEMO3UI[HOHHEIE
CHCTEMBI CUHCIICHUS (JIeKIus 2) -
neKkyus-beceoa

[To3uoHHbIE N HENO3UIIMOHHBIE
CHCTEMBI CUHCIICHUS (IPAKTHIECKOe
3aHATHE)

JlecsaTudHasi CUCTEMA CYUCIICHHUS
(nmexmms 3)

HecsaTuyHasi cucTeMa CUHCICHHS
(IpakTHUYECKOE 3aHsTHE)

[To3UIMOHHBIE CUCTEMBI
CUUCJICHUS, OTIINIHBIC
OT AecaTUIHOM (Jieknus 4)

ITo3uLMOHHBIE CUCTEMBI
CUUCJIEHUS], OTJIINYHBIE

OT JIECATUYHOH (TpaKTHUECKOe
3aHATHE)

10.

Ilepexon OoT 0JIHOM MO3UITMOHHON
CHUCTEMBI CUUCIIEHUS K JPYTroi
(nmexmms 5)

11.

Ilepexon OoT OJIHOM MO3UITMOHHON
CHCTEMBI CUUCIIEHUS (MPAKTUIECKOE
3aHSTHE) — MeHm 00 uzp (Mam.n1omo)
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12.

HCHI/IMOCTL OEJIBIX
HCOTPUIATCIBHBIX YHUCCIT (HeK]_II/ISI
6)

13.

JennMocCTh ebIX
HEOTPHUIATENBHBIX YUCEI
(IpakTHUEeCKOE 3aHATHE)

14.

[puznaku nenumocTt (exuus 7) -
JleKyus npoonemuasn

15.

[Ipu3Haku nenuMOCTH
(mpakTHUYEeCcKOe 3aHsTHE)

16.

CsolicTBa HauOOIBIIEr0 OOIIEr0
nenutens (JIeKius 8)

17.

CaoiicTBa HanboOJIBIIETr0 OOLIETO
JnenuTens. (IpaKTHIeCcKoe 3aHITHE)

18.

IIpocTeie U cocTaBHBIE YKCIA
(nmexmus 9)

19.

Haxoxnenne HOJl u HOK
Pa3IUYHBIMH CIIOCOOAMHU
(mpaxTHUYeCcKOe 3aHATHE) —
MPEHUPOBOUHAA PAIMUHKA

20.

IK3aMeH

3-if cemecTp

Pacmimpenune noHATHA 4YHcIaa.
Ieanle uncia. PannonajbHble
yucaa. JlelicTBUTeIbHbIE YUCIA.

Ilensie yncna u X CBOKUCTBA
(exrust 1)

Ifenbie yucna (mpakTHUeCKOe
3aHATHE)

PammonansHble yncia (JeKIus 2)

PanuoHnansbHbIE YnCTa
(IpakTHYECKOE 3aHSITHE)

CBoiicTBa MHOXECTBA
panMoHaIBHBIX yncen (Jrexkuus 3)

CBoiicTBa MHOXECTBA
palHOHATBHBIX YHACEI
(mpakTHYECKOE 3aHSITHE)

Hecsatnunbie apoou. (Jexuus 4)

Hecsatuunblie ApoOH. (IpaKTHIECKOE
3aHATHE)

10.

JleficTBUTENIbHBIE YUCTA (JIEKIHS 5)
— JIeKYUA ¢ npe3eHmayuamu

11.

HeiicTBuTenbHbIE YKCHA
(mpakTHUYECKOE 3aHITHE)

12.

Apudmernueckue onepamnuy HaJ
MTOJI0KHUTEIbHBIMH
JNEHCTBUTCIIbHBIMH YHCIIAMH
(rexums 6)

13.

ApudmeTnyeckue onepanuu Haja
MTOJIOKUTEIbHBIMHI
JNEeHCTBUTEIbHBIMH YHCIIAMU
(IpaKkTUYECKOE 3aHATHE) — MEeXHUKA
«Axeapuym»

YucioBbIe PABEHCTBA H
HepaBeHCTBA. Boipakenus ¢
nepeMeHHOM

14.

YucoBsie PaBSHCTBA U HEPABECHCTBA
(rexums 7) — nekyusa-ouanoz
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15.

YucnoBble paBEeHCTBA U UX CBOWICTBA
(TpakTHYECKOE 3aHATHE)

16.

YucnoBbie HEPABEHCTBA U HX
cBoiicTBa (Jiekuus 8)

17.

Yucnossie HEPpaBCHCTBA U UX
CBONCTBa (HpaKTI/I‘{eCKOG 3aHHTI/Ie)

18.

BripakeHus ¢ mepeMeHHOMU.
ToxnectBa (1exuus 9)

19.

BripaxkeHus ¢ mepeMEeHHOM.
ToxaecTBa (MPaKTHICCKOE 3aHATHUE)
— Memoo uzp (mamemamuueckoe
J10mo)

20.

YpaBuenusi. HepaBencrna.
DyHKIHMU

YpaBHEHUS U HEPABEHCTBA C OJHOM
nepemeHHOW  (nexnms Nel)

YpaBHEHUS U HEPABEHCTBA C OJHOM
NepeMeHHON  (IpakTHYECKOe
3aHSTHE)

Pemienue ypaBHeHUl ¢ ONHOU
nepeMeHHOU (Iexmus Ne2) —
NeKyusa-uccnedoeanue

Pemienue ypaBHeHUl ¢ ONHOU
IepeMeHHOH (IIpaKTHYeCcKoe
3aHATHE)

Pemenue HepaBeHCTB ¢ OJTHOU
nepeMeHHo (Jexmus No3)

HepasencTBa ¢ 0HOH IIEpEMEHHOU U
UX peuieHus (IPaKTHIECKOe 3aHATHE)
—memoo «Yuumca emecmen

VYpaBHEeHHUSI C IBYMs IEPEMEHHBIMHU
(mexnust Ne4)

VYpaBHEHHs ¢ IBYMS NIEPEMEHHBIMH
(mpakTHUYECKOE 3aHITHE)

10.

OO61mee ypaBHEHHE NPAMOIT (JIEKIHS
Ne§)

11.

OOmiee ypaBHEHHE IPSIMOM
(mpakTHYECKOE 3aHITHE)

12.

VpaBHEHHE OKPYKHOCTH (JTEKITHS
No6)

13.

YpaBHeHUE OKPYKHOCTH
(mpakTHUYEeCKOE 3aHSITHE)

14.

CucTeMBbl YpaBHEHHH ¥ HEPABEHCTB
(nexrust Ne7)

15.

CucremMbl ypaBHEHHH U HEPABEHCTB
(mpaxTHUYeCcKOe 3aHATHE) -
MPEHUPOSOUHAA PAIMUHKA

16.

[ToHsiTHE cUCTEMBI U COBOKYITHOCTH
HepaBeHCTB (Jrexnms Ne§)

17.

ITonsiTHE CHCTEMBI M COBOKYITHOCTH
HEpaBeHCTB (IIPAaKTHYECKOE 3aHSTHE)

18.

Oyukuun. CriocoOb! 3ajaHus
¢yHkunii. Hekoropsie kiacchl
¢byakuui  (aexuust Ne9)- nekyusn c
npumMeHeHuem npeeHmayuil

19.

Oyukuuu. [psamas
MIPONOPLUMUOHAIBHOCTS. JInHEeHAas
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3aBHCUMOCTh. OOpaTHas
MPOTOPIMOHAIBLHOCTb.

KBanparuunast GpyHKIus
(mpakTHYECKOE 3aHITHE)

20.

3auer

4-0ii cemecTp

JeMeHTBI reomerpun

OCHOBHEBIE TEOMETPUIECCKHE
noHaTHs (mexnms Nel)

OCHOBHEBIE TEOMETPUIECCKHE
MOHATHS (IPAKTHUECKOE 3aHATHE)

I'eomeTpuyeckue GUrypsl Ha
II0CcKoCTH (nekuust Ne2) nexyus ¢
npUMeHeHUem npe3eHmayui

I'eomeTpuyeckue GuUrypsl Ha
IUIOCKOCTH (MIPAaKTHYECKOE 3aHSTHUE)

I'eomeTpuyeckue npeoOpa3oBaHms.
JIBr>keHue v roMoTeTUs (JIEKIUS

Ne3)

I'eomeTpuyeckue npeoOpa3oBaHus.
[TapannenbHslii IEpeHOC,
LEHTPaIbHasl U OCeBas CHMMETPHUH
(IpaxTHYecKoe 3aHATHE)

I'eomeTpuyecKue MOCTPOCHUS HA
mIockocTH (ekiust Ned)

I'eomeTpuyecKue MOCTPOCHUS HA
IUIOCKOCTH (MIPAKTHYECKOE 3aHSTHE)
— denosas uzpa

3amaun Ha MOCTpoeHue (JIEKIHs
Ne5)

10.

3a/1auu Ha MOCTPOCHUE
(mpakTHYECKOE 3aHSITHE)

11.

3ana4m Ha MOCTPOCHUE,
HepaspelnuMble IHPKYyIeM U
nuHenKo# (Jiexnus Ne6)

12.

3a/aun Ha TOCTPOEHHE,
Hepa3pemurMble ITUPKyJIeM U
JIMHEWKOH (TIPaKTUYECKOE 3aHSITHE)

13.

I'eomerpuueckue GuUrypsl B
npocTpaHcTBe. MHOTOTpaHHHUKH
(mexuus Ne7)

14.

I'eomerpuueckue Gurypsi B
npoctpancTie. [Ipusma. [lupamuna
(mpakTHUYEeCKOE 3aHSITHE)

15.

[TpaBuIIbHBIE MHOTOTPAHHUKHU
(mexmus Ne®)

16.

[TpaBuiIbHBIE MHOTOTPAHHUKHU
(IpakTHUYECKOE 3aHsTHE)

17.

I'eomeTpuueckue GuUryps B
npocTpaHncTBe. Tena BpauieHus
(nexmust Ne9) — nexyus c
npezenmavueil

18.

I'eomeTpuueckue GUryps B
npoctpanctse. LHununap. Konyc.
ap (mpakTH4eckoe 3aHATHE) -
paboma no 3anyckaemoii
npozpamme 3a KOMNbLIOMEPOM

BeanuyuHbl H HX H3MeEepeHue
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19. CxansipHble BEJIUYUHBI (JICKLIUS + +
Nel0)
20. | CkanspHBIC BETHYHUHBI + +
(mpakTHYeCcKOe 3aHATHE)

21. | BenuumHEBI B MKOJBHOM Kypce + +
MaTeMaTUKHU: Macca, BpeMs U
eIWHULBI UX U3MepeHUs (JIEKIHA
Nell) — nexkyun-ouanoz

22. | BenuumHEBI B MIKOJBHOM Kypce + + +
MaTeMaTUKHU: Macca, BpeMs U
eIUHULBl UX U3MEPCHHS
(IpakTHUYEeCKOE 3aHsTHE)
23. | 3aBUCHMOCTH MEX1y BeIUUMHAMHU | + +
(mexnus Nel2)

24. 3aBUCUMOCTH MEXIY BEIHIHNHAMU + + +
(mpaxTHUYeCcKOe 3aHATHE) —
MPEHUPOBOUHAA PASMUHKA

JK3aMeH

6. O6pa3oBaTe/ibHbIE€ TEXHOJIOTUU

[Ipu mpoBeneHnH y4eOHBIX 3aHATHHA MO MUCHUIUIMHE HCHOJB3YIOTCS TPAIUIIMOHHBIC U
WHHOBAIIMOHHBIC, B TOM YHClIe MHPOPMAIMOHHBIE 00pa30BaTeIIbHBIC TEXHOJIOTUH, BKIIFOYAs TIPH
HEO0OXOUMOCTH TPUMEHEHUE aKTUBHBIX M MHTEPAKTUBHBIX METOJIOB O0YUCHHS.

TpaguimonHele 00pa3oBaTeNbHBIE TEXHOJOTMHU PEaNU3YIOTCS, MPEUMYIIECTBEHHO, B
mpolecce JICKIMOHHBIX W MPAaKTUYECKUX 3aHsAThil. HHOBamMoHHBIE 0Opa3oBaTeIbHBIC
TEXHOJIOTUM HCIOJB3YIOTCS B MPOIECCEe AayAMTOPHBIX 3aHATUH U CaMOCTOSITENBHON paboThI
CTYJEHTOB B BH/JI€ IPUMEHEHHSI aKTUBHBIX U HHTEPAKTUBHBIX METOJIOB O0yUYCHHUSI.

WupopmannonHsle  00pa3oBarelbHbIE  TEXHOJOTUM  pPEaJM3ylOTCsl B IIpoLecce
WCIIOJIb30BAHUS  DJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEM, AJIEKTPOHHBIX  00pa30BaTENbHBIX
peCypcoB U DJEMEHTOB DJJICKTPOHHOTO OOYy4YeHUsI B JJICKTPOHHOM HMH(POPMAIMOHHO-
00pa3oBaTenbHON Cpene JUisl aKTUBM3AIMU y4eOHOTO MpoIlecca M CaMOCTOSTEIbHON paboTh
CTYJICHTOB.

PasButie 'y oOywaromuxcsi HaBBIKOB  KOMaHAHOW  pabOThI, MEXKJIMYHOCTHOMN
KOMMYHHKAITUH, TPUHITHS PEIICHUN U TUEPCKUX Ka4yeCTB MPHU MPOBEACHUN YUCOHBIX 3aHATHIA.

[TpakTHdeckue 3aHATHS OTHOCATCA K WHTEPAKTHBHBIM METOAAaM OOy4YeHUs U 00JagaroT
3HAYUTENIbHBIMU TPEUMYIIECTBAMH TI0 CPAaBHEHHIO C TPAJUIMOHHBIMA METOAAMH OOYYEHHS,
TJIaBHBIM HEJOCTATKOM KOTOPBIX SIBJIAETCS M3BECTHAs] W3HAUadbHAs MAaCCHBHOCTh CyOBEKTa U
o0BekTa o0yueHusl.

[IpakTrueckue 3aHATHS MOTYT MIPOBOJUTHCS B (POpPME TPYIIOBON JUCKYCCHHU, «MO3TOBOM
aTakuy», pa300OpKU KeWcoB, pelleHus MPaKTUYeCKUX 3amad u np. [lpexnae, yem mare rpyrme
uH(pOpPMAIIHIO, BaXXHO MOJATOTOBUTH YYaCTHUKOB, aKTUBU3HPOBATh UX MEHTaJbHBIE MPOIIECCHI,
BKJIIOYUTH X BHUMaHUE, Pa3BUBATh KOOMEPALMIO U COTPYJHUYECTBO MPU MPUHATUU PEIICHUI.

[ToMUMO pEeKOMEHAOBAaHHONW OCHOBHOM M JOMOJIHUTENIBHON JUTEpPATyphl, B MpOIlECcCe
CaMOCTOSITENIbHOW pal0OThl CTYIEHTHI MOTYT TOJIH30BATHCS CICAYIONIUMH METOAMYCCKHUMHU
MaTepHualaMHu:

1. Kparkuii koncrnekt neknuid 1o gucuuruimHe «MATEMATHUKA» nns OGakamaBpoB
HanpasieHuss 44.03.05 — Ilemarormueckoe oOpa3oBanme. Ilpoduns - HauvanbHOE
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00pa3oBaHme; JOMKOJIbHOE 00pa3oBaHuUE.

2. B pamkax JaHHOH TUCHMIUIMHBI IPETyCMOTPEHBIL:

7.

doHp

pabota ¢ npenoaBaTeneM;
MIPAKTUYECKUE 3aHATHUSA:

camocTosITeNbHAsl paboTa CTYIAEHTOB, BKJIIOYAIOIIAs YCBOCHHE TEOPETHYECKOTO
Marepuana, MOATNOTOBKY K IPAKTHYECKUM 3aHATUSIM U TEKYIIEMY KOHTPOJIIO,
BBINOJIHEHUE WHAMBHUIYaJIbHBIX 33aJaHul, paldoTa ¢ yueOHHKaMHu, MHOW yueOHOI
1 y4eOHO-METOMYECKOH JIUTepaTypoH, MOAr0TOBKA K 3a4eTy;
TECTUPOBAHUE 110 TEMAM JUCLUILINHBI,

KOHCYJIBTHPOBAHUE CTYACHTOB I10 BOIIpOoCaM yqe6Hor0 Mmarcpuala.

OI€éHOYHbIX

cpeacTtB

hil) 8

IIpoBEeACHHUA

IIPOMEXYTOYHON aTTeCTallMyM OO0yYarolMXCA IOo AMCHMIUINHE
(Moay:i0)

7.1. OnucaHue MIKaJa OI€HUBAHMUA CTCIICHHU C(l)OpMPIpOBaHHOCTPl KOMHeTEHul/Iﬁ

YpoBuu

chopMupoBaH

HOCTH

KOMITETCHIIUN

KagecTBennnie KPUTCPUHN OLICHUBAHHNC

ba3oBbIit

WNunukaTopsl
2 Ganna 3 Oamna 4 6anna 5 OamioB
IK-1 roToOBHOCTEIO peaIn30BEIBATE 00pa30BaTEIbHEIC IPOTPAMMEI II0 YICOHOMY IIPEAMETY B COOTBETCTBHH C
TpeGoBaHUAMH 00pa30BaTEIFHBIX CTAHIAPTOB
3HaTh: cmasumcs 6 cmyoenm CTYIEHT O0JIKEH:
OOpa3oBaTenbHy |Cryuae: HE3HAHUS 00JIHCCH: POJIEMOHCTPUPOB
10 IPOrpaMMy M0 |3HAYUTEIbHON MPOJAEMOHCTPUPOB |aTh JIOCTaTOYHO
JUCIUTUTHHE 4acTH aTh OOIllee 3HaHWE|IIOJIHOE 3HAHUE
CriennanbHbIe MPOrPaMMHOTO H3y4aeMoro MaTepuana;
pa3aeisl MaTepuaa, MaTepuaia, 3HaTh
MaTeMaTHUKU U OCHOBHYIO
TpeOoBaHUS PEKOMEHAYEMYIO
00pa3oBaTeIbHBIX poTpamMmMoit
CTaHIapTOB JIACLMILIHHBI
YIeOHYIO
JTUTEPaTypy;
YMmeTh: HE BJIJICHUS | YMETh CTPOUTH| YMETh
MIPUMEHSTh MOHSITHHHBIM OTBET B|MIPOJICMOHCTPHUPOB
3HAHUS B|ammapaToM COOTBETCTBHH  CO|aTh 3HAHHE
mporiecce JIACLMILIAHEL CTPYKTYpOit OCHOBHBIX
OCBOCHUS JIOTTYTICHHS H3JIaraeMoro TEOPETUICCKHUX
yueOHO CYIIECTBEHHBIX BOTIpOCA; MOHATUH,  yMETh
JUCIUTLTAHBI OIMO0K pu clenaTh
M3JI0KEHUH JIOCTaTOYHO
y4e0HOT0 000CHOBaHHBIE
MaTepuaa, BBIBOJIBI 1o
H3JIaracMomMy
MaTepuany
Baanern: HEYMEHHsI CTPOWTH|IIOKa3aTh  0OIIee|10CTaTOYHO
HaBBIKAMU OTBET B|BJIaJIcHUE MOCJIEIOBATEILHO,
peanu3anyu COOTBETCTBUU  CO |IOHSATHIHHBIM TrpaMOTHO u
00pa30BaTeNFHON |CTPYKTYpOM amnmapaTom JIOTUYECKHU
IPOrpamMMBbl M3]IaraeMoro JIUCITUIUIAHBI, CTPOWHO W3JIarath
BOTIPOCA; MIPOJAEMOHCTPUPOB |MaTepHall.
HEyMEHHS JeNlaTh|aTh YMEHHE
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TToBEBIIIEHHBII

BBIBOJIBI I10 |OPUEHTHPOBATHCS
U3JIaracMoOMy B HCTOYHHKAX
Marepuaiy. JIUTEPaTypHI
3HaTh: IIPOAEMOHCTPUPOB
Kak aTb TIIyOOKoe W
peanu3oBbIBaTh IIPOYHOE YCBOEHUE
oOpazoBaresbHbIE 3HaHUH o
MIPOTPaMMBI B n3y4aeMoMy
COOTBETCTBHH  C Marepuany;
TpeboBaHUSI MU MIPOJIEMOHCTPHPOB
00pa3oBaTeIbHBIX aTh YMEHHSA
CTaHAAPTOB CaMOCTOSATEIHHO
paboTath c
JIOTIONTHUTENBHOM
JIUTEPATypOH;
YMmernb IIPaBUJIBHO
CaMOCTOSATEIHHO ¢dbopMyIIpoBaTh
HCTIONH30BaTh OTIpEICTICHUS;
METO/BI OCBOCHUS YMETb crenaTh
yaeOHOH BBIBOJIBI o
JVCIUTUINHEI; U3J1aracMoMy
MaTepHay;
BBIOMpATh
palMoHaJbHbIC
CIIOCOOBI
pemeHus
MPAKTUYECKUX
3a7ad.
Buaagern HCUYEPIBIBAONIE,
HaBbIKAMHU TIOCJIE/I0BATEIBHO,
peanuzanu rpaMOTHO "
00pazoBaTeIbHBIX JIOTHYECKH
IporpamMmm B CTPOWHO W3JIOKHUTH
COOTBETCTBUH  C TEOPETHYECKUN
TpeOOBAHUAMHU Marepuan u
00pazoBaTenbHbIX MOKa3aTh  HABBIKU
CTaHJapTOB PaIMoHaIBLHOTO

penienus 3anaq

OIIK-8 Crioco0OeH OCYIIECTBIATh

NeJarorut4eCKyro AeATCJIbHOCTh HA OCHOBC CIICHMAJIbHBIX HAYYHBIX 3HAHUHI

ba3oBblii

3HaTh U
MOHMMATH
CMBICIT
KOMIIETEHIINHT

CryneHt He
nmMeer 0a30BbIe
o01ue 3HaHUA B
pamkax
Irana3oHa
BBIJICJIEHHBIX
3aj1a4, He
croco0exn
OCBOUTH U
HCIIOIL30BaTh
3HAHUA U
YMEHHUS 110
MPEeIMETY B
npodeccroHanb
HOM
NESITENHLHOCTH

[Horumaet hakTsl,
TIPUHIINIIE,
TIPOIIECCHI, 00MIHe
TIOHSITHS B
npezaenax obnactu
HCCIIeIOBAHMUS,
MosxeTr nposiBUTh
HEKOTOPEIE
CIIOCOOHOCTH K
HCTIOJTb30BaHUIO
TTOJTyYeHHBIX
3HaHUI U yMeHUH

CryneHr
IIOHMMATh CMBICII
B OCBOEHHMH U
HCIIOJIb30BAHUHI
HAYYIHO-
TEOPETUICCKHUX
3HAHUU U
MPAKTHIECKHUX
YMEHU, HO HE 10
KOHIIA MOXET
MPUMEHUTD B
po¢eCCHOHATBH
OH JIeSITENNLHOCTH
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YmMmers - Crynenr He | CTyneHT MOXeT Nwmeer quana3on
OCBOCHHE MOJKET IMOKa3aTh | MMOKa3aTh HAJMYUE | TPAKTUYECKUX
KOMIICTEHIINU B | yMEHHSA OCHOBHBIX YMEHHH,
pamKax pa3bmpatbcsi B | YMEHUH, TpeOyeMBIX IS
N3yICHUS 3HAYUTEITbHON TpeOyeMBbIX IS peLICHUS
JVCIUTITHHBI JaCTH BBINTOJTHEHHSA OTIPEAEIEHHbIX
MIPOTPaMMHOTO | MIPOCTBIX 33/1ad. mpo0JeM B
Matepuana; He | CocobeH obnacTu
BJIazceT MIPUMEHSTh HCCIIeIOBaHUS,
TIOHSATHHHBIM TOJIBKO crapaercs
anmapaTrom TUINYHBIE, MIPUMEHSTh
JMCIUTUINHBI; HauboJee yacTo MOJTy4eHHBIE
JOIyCKaeT BCTpEUAIOIIHECs Hay4HO-
CYIIECTBEHHbIE | IIPHEMBI B TEOPETHIECKNE
OmOKH npu | MpoeCCHOHATIbH | 3HAHUA B
N3JI0KCHAN OMf IeSITENBHOCTH | TPO(ECCHOHATBH
y4eOHOTO oif
Marepuana; He JeATeTbHOCTU3HA
TIOHUMATh HUS
CMBICTIa
U3yyaeMou
JUCUUIUIMHBL B
MPUMEHEHUU K
poheCCHOHAT
HOI
JeATeIbHOCTH
Baaners: 3arpynuasiercst B | CriocobeH Mosker B3sTh Ha
CrocoOHOCTH peleHnn paboTats mpu celst
MIPUMEHSTD Ha CJIOXKHBIX, TIPAMOM OTBETCTBEHHOCTb
MIPaKTHKE HeOpAWHApHBIX | HaOmonenun. He | 3a 3aBepuieHue
3HaHMS, npoOiem, HE | Blajeer 3a1a4 B
MOJIyYEeHHBIE B BBICIISET COOCTBEHHBIMU UCCIIEZIOBAHUH,
XOJ/ie M3YUeHHsI | THIHUYHBIX HaBbIKAMHU npucrocadIuBaeT
JMCUUTUTHHBI ouIMOoK U | IpUMEHEHUs CBOE MOBEJICHUE K
BO3MOKHBIX TEOPETHYECKUX 00CTOsTENILCTBAM
CJIOKHOCTEN 3HAHUM K B PEILLIEHUU
IIPU  PELICHUH | PELICHHIO mpo0Iem 1moj
TOW WJIM WHOHN | KOHKPETHBIX PYKOBOJICTBOM
po0IeMbl 3a7a4 u TIPenoaBaTes
TIPUMEHEHHIO B
po¢eCCHOHATIBH
01 IeATENBHOCTH
MoBbimenn | 3HaTh Nwmeer
blif CHOCOOBI bakTuyeckue "
OCBOCHUSI U TEOpeTHYECKHE
UCIIONIb30BaHUS 3HAHMS B
6a30BBIX npenenax
Hay4HO- obmacTu
TEOPETHYECKUX UCCIIEJOBAHHS C
3HAHHH U MIOHUMaHHEM
MIPAaKTHYECKUX IpaHuIy
YMEHHH 110 IPUMEHUMOCTH,
IIPEAMETY B Cnocoben
npodeccroHab BBISIBIISITH
HOI IpoOIIeMBI u
JIeSTeIbHOCTH yMeeT HaxOAUTh
CrocoO0BI
pelieHus,
MPUMEHSIS
COBPEMEHHBIE
METOJIBI u
TEXHOJIOTUH
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YMmersn: Nmeet mupokuit
Hcnone3oBath Jana3ox
6a30BEIC MIPAKTUIECKUX
Hay4HO- YMEHUI,
TEOPETHYECKNE TpeOyeMbIX IS
3HAHUSA U pasBUTH
MPaKTHIECKNE TBOPUYECKHUX
YMEHH, pelIeHu,
MIOJTyYCHHbIe abcTparupoBaHu
IIPY U3YYSHHUHU s IpOOJIEM.
MaTeMaTH4eCKH Ymeer
X JMCLUIUINH B MIPUMEHSTH
cBOeH [I0JIy4YEHHBIE
po¢eCccCHoHaTb Hay4IHO-
HOI TEOPETUUECKUE
JEATETbHOCTH 3HAHMSA u
MPaKTHIECKUE
YMEHUS B
npogeCCUOHANb
HOI
JIeSITEIbHOCTH
Buagern: Cnocoben
HaBBIKAMHU KOHTPOJIMPOBAT
CHUCTEMaTHYECKO b paborty,
ro IIPOBOANTH
COBEpIICHCTBOB OLICHKY,
aHNs Hay4YHO- COBEpIICHCTBOB
TEOPETHYECKUX aTb  JeicTBUA
3HAaHUU U paboTel. Ymeer
MIPAaKTHYECKUX BBIOpAThH
yMEHUM; 3 PEeKTUBHBIH
HaBbIKaAMH MpUEM PpCIICHUA
MIPUMEHCHUA 3aJga4 1o
TIOJTYYCHHBIX BO3HHUKAKOIIUM
3HaHUH pU mpobiaeMam.
00yueHHUH B Nmeer HaBbIKU
cBoeH 1o
npodeccroHanb UCTIONIb30BaHUIO
HOM 0a30BBIX
JeATETLHOCTH. Hay4HO-
TEOPETHYECKUX
3HaAHUHU u
MMPaKTUYCCKUX
yMeHUi o
NIpeaMETY B
npodeccroHanb
HOI
JIeSITEJIbHOCTH.

7.2. Tunogvle KOHMPO/IbHbIE 3a0aHUS UAU UHblE y4e6HO-Memodu4ecKue mamepuaJbsl,
Heo6xo0dumble 015 OYyeHUB8aHuUs cmeneHu chopMupo8aHHOCMuU KomnemeHyuii 8
npoyecce oceoeHusi yue6Holi ducyunaunsl (YK-1; OIIK-8)

7.2.1. Bonpocsl Kk 3K3aMeHYy (3a4eTy)

Bonpocw K OK3AMEHY No mamemamuKke 6 nepeom cemecmpe

1. TlonsTHe MHOXXECTBA, JIEMCHTOB MHOXKECTBA, KOHCYHBIC U OECKOHEYHBIC MHOXKECTBA, ITYCTOE MHOXKECTBO.
2. CnocoObl 3ajaHUsI MHOYKECTB.
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
20.
30.
31.
32.
33.
34,
35,
36.
37.
38.
39.
40.
4.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.

0.
1.
12.
13.
14.
15.
16.

HOHMHO)KCCTBO, YHUBEPCAJIbHOC MHOXKECTBO, PaBHbIC MHOXKECTBA, JUAIrPpaMMbI Bﬁnepa-BeHHa.

Ilepeceuenue MHOXECTB

CBoiicTBa onepalyy IepeceyeHust

OO0ObeIMHEHnEe MHOKECTB

CBoiicTBa onepanuy 00beIUHEHUS

PasHOoCTE MHOXECTB

JlononHeHre MHOKeCTBa

CBoiicTBa pa3HOCTHU U JOMOJTHEHUS

IonsTue pa30reHUsT MHOXKECTBA Ha KJIACCHI
JlexapToBO IPOU3BEJCHUE MHOXKECTB
CBoiicTBa AeKapTOBa NPOU3BEICHHUS MHOXKECTB
JlexapToBO POU3BEACHUE HECKOIBKUX MHOXKECTB

N3o0paxxkeHne neKkapToBa MPOM3BEACHNUS IBYX YHCIOBBIX MHOKECTB HA KOOPINHATHOH INIOCKOCTH

Yucmo »1eMEHTOB 06’be,HI/IHeHI/I}I ABYX KOHCYHBIX MHOXECTB. Yucmo 06’beHI/IHCHI/I}I HCCKOJIBKNX KOHCYHBIX

HeTIePeCeKAOIIIXCsI MHOXKECTB

Ywcno 31eMeHTOB 00BEIMHEHUS TPEX KOHEYHBIX MHOXKECTB

Yucno 57eMeHTOB AeKapTOBa IPOU3BEICHHUS HECKOIBKIUX KOHEYHBIX MHOKECTB
CoOTBEeTCTBHS MEKIY DJIEMEHTAMH JBYX MHOXKECTB

Cnoco0bI 3ananus coorBercTBuUil. I'pad u rpaduk cooTBeTCTBHS

Buabl cooTBeTCTBUI

PaBHOMOIIIHBIE MHOXKECTBA

OTHOIIEHNS Ha MHOXKECTBE

Crioco0bI 3aJJaHUsT OTHOIIICHHI

CBoiicTBa OTHOIIIECHUH

OTHOLIIEHNE YKBUBAJEHTHOCTH

CBsI3b OTHOIICHUS SKBUBAJICHTHOCTH C Pa30HCHIEM MHOKECTBA Ha KIIaCCHI
OTHOIICHUE TTOPSAIKA

CBsI3b OTHOIICHUS JTUHEHHOTO nopsaka ¢ ynopsaaoinmBaHUCM 3JICMCHTOB MHOXKXCCTBA

Yucnosas GpyHKIUsS

CBsI3b omepaliuii IepeceucHus U 0ObEANMHEHISI MHOKECTB

Cnoco0bI 3a1aHus QyHKIUH

CBoiicTBa (yHKIMI: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, HEIIPEPHIBHOCTD.
Ob6patHas ¢pyHKIUA

[psiMast IPOMOPIMOHANLHOCTD U €€ CBOWCTBA

Vcnionb30BaHNe CBOMCTB NMPSMOM MPOMOPLUHMOHATBHOCTH TSl pEIICHHS 3a1a4 Pa3IMYHBIMU CIIOCOOaMHU

Jlunelinast QyHKIWS U ee CBOWCTBA
OO6parHast TPONOPINOHATILHOCTE U €€ CBOHCTBA

Hcnonp3oBaHmne CBOKMCTB 06paTHOI>i IPpONOPUHUOHAJIBHOCTHU IJII pEHICHUS 3a4a4 Pa3JIMIHbIMHA criocodamu.

KBanpatuunast GyHKITHs

[TonsiTue, ero o0beM 1 coepkaHue
Krnaccudukanus noustuii
OnpenensieMble U HEONPEIEIsIEMblE IOHATHUS
Crioco0bI onpenesieHusT TIOHATHI
IIpocTbie 1 cocTaBHBIE BHICKA3bIBAHUS
Otpunanue BbICKa3bIBaHUI
KonbIoHKIINS BEICKa3bEIBAHUI
JIM3BIOHKITUS BBICKA3bIBAHUI
Mmmnkanys BeICKa3bIBAaHUM
DKBUBAJEHIINS BEICKA3bIBAHUI
IIpenukaTsl

Onepanuu Ha/T PeIUKaTaMu

HpaBI/ma HaXO0XJICHUA MHOXKECTB UCTUHHOCTHU ITPOCTBIX U COCTABHBIX IMPEAUKATOB.

BrickasbsiBanus ¢ KBaHTOpaMu

HaxoxneHne 3HaueHNiT ICTUHHOCTH BBICKa3bIBaHHUI ¢ KBAHTOPaMH
HeobxoauMble 1 TOCTaTOYHBIE YCIOBHS

CrpoeHue TeopeMbl

Bunel Teopem, CBSI3aHHBIX C JaHHOW

YMO3aKIFOYeHUs: IeIyKIHsl, THIYKIHS, «OT ITPOTUBHOTOY
YMO3aKIIF0oYeHNs: HETOJTHAs! MHIYKIHsI, aHAJIOTHsI.
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61. CrocoObl I0Ka3aTeiLCTB
Bomnpockl k 3K3aMeHy BO BTOPOM ceMecTpe
[onsaTHe 006 aKCHOMATHYECKOM METO/I€ TIOCTPOCHUH TCOPHH.
OCHOBHBIC IOHATHS AKCHOMATHYECKOU TCOPHUH.
Axcuowmpsr [leaHo.
OrnpeneneHue CI0KEHUS.
Cy1iecTBOBaHHE U €IUHCTBEHHOCTh CYMMBEI.
3aKOHBI CIIOKCHUS.
TaOauIbl CIOKCHHS.
OmnpeneneHne yMHOKCHHS.
CyiecTBOBaHHE U €IUHCTBEHHOCTh YMHO)KEHUS.
3aKOHBI YMHOKEHHUSL.
TaOnuIel yMHOXKCHUS.
YHopsI04eHHOCTh MHOXKECTBA IICIIBIX HEOTPHUIATCIIFHBIX YHCEI.
OmnpefencHue BEIYUTAHUSL.
CyIlIeCTBOBaHI/Ie U CAUHCTBCHHOCTH pa3HOCTI/I.

©CoNO R~ WD E

e i el ol
asrowdE= o

OnpeneneHue AeICHUS.

[EY
IS

Cyl1iecTBoBaHUE U €IMHCTBEHHOCTh YaCTHOTO.

HeB03MOXHOCTE AeTICHHS Ha HYJIb.

Jenenue ¢ ocraTkoMm.

Meron MaTeMaTHYECKON MHITYKLIUH.

IToHsaTHe mocaeA0BaTEIBHOCTH.

OmnpeneneHne apuPMETHISCKON 1 TeOMETPHICCKOHN IIPOTPECCHH.
dopmyna n-To wieHa apupMeTHIECKON IPOTPECCHHL.

CyMMa nepBbIX I 4JICHOB apU(PMETHYECKON MPOTPECCHH.

NN B .
PP OO©AN

dopmyJa n-ro YwieHa FreOMETPUIECKOH MPOTPECCHH.

NN
o o

CyMMa HepBBIX N YJIEHOB FeOMETPUIECKOM MPOrpeccry.
ITonatue oTpe3ka HATYpaJIbHOTO Psijia YHCEI U CYeTa 3JIEMEHTOB KOHEUHOT'O MHOXKECTBA.

N N
o N

[MopsikoBbIe ¥ KOJMYECTBEHHBIE 1IEJIble HEOTPHULATENbHbIE YHCIIA.

28.HarypanbHoe 4HCII0 Kak 001iee cBOMCTBO Kilacca KOHEYHBIX PABHOMOIIHBIX MHOXECTB.
TeopeTHKO-MHOKECTBEHHBIN CMBICI YUCIIa, HYJIA.

TeopeTHKO-MHOKECTBEHHBIN CMBICT OTHOLICHHH «PaBHOY», «MEHBLIE)
TeopeTHKO-MHOKECTBEHHBIN CMBICT OTHOLICHHS «OO0JIBIIEY.

TeopeTHKO-MHOYKECTBEHHBIN CMBICI CIIOKSHHUS U BEIYUTAHHS.
TeopeTHKO-MHOKECTBEHHBIN CMBICIT 3aKOHOB CJIOXKSHHSL.

TeopeTHKO-MHOKECTBEHHBII CMBICT YMHOKSHUS U JICTICHHUSL.

TeOpeTHKO-MHO)KeCTBeHHI;Iﬁ CMBICJI 3aKOHOB YMHOXCHUS U ACIICHUSA.

W W W W W wWwwN
ook wdPE OO

TeOpeTHKO-MHO)KeCTBeHHI;Iﬁ CMBICJI ITPpaBUJI BEIYUTAHUA YUCJia U3 CYMMBI

w W
o N

TeOpeTHKO-MHO)KeCTBeHHI:Iﬁ CMBICJI ITpaBUJjIa BBIYUTAHUA CYMMbI U3 YUCJIa.
TeOpeTHKO-MHO)KeCTBeHHI:Iﬁ CMBICJI ITpaBUJI JCJICHUA CyMMbI Ha YUCJIO.
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CTpyKTypa TeKCTOBO# 3a1auun

MeToab! 1 CIOCOOBI peIIeHUs] TEKCTOBBIX 3a7a4
Ortansl pemieHus 3a1a4u

IIpuemsl penienus 3agad

Pemenue 3anau Ha yactu

Pemenue 3anad Ha JBU>KEHUE

[IpaBuna cyMMBI U IPOU3BEICHUS

Pa3memnenns 6e3 MoBTOpEHUH

Pa3smerenus ¢ NOBTOpEHUIMHU
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Coueranus
I‘II/ICJ’[O IIOOIMHOXKECTB KOHCYHOI'O MHO>XKECTBaA
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ITonarue anroput™ma

IIpuembl MOCTPOEHHUS aTOPUTMOB.

[HonsTue cucremel cuncnenus. Hemo3uuroHHble, U MO3ULIUOHHBIE CUCTEMbI CUUCIICHUSI.
3anuch U Ha3BaHHUE YUCEI B AECSITUYHOM CUCTEME CUMCIICHUS
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23
24,

25,

26.

SERE

47.

SESEHUBHRBORSERY

55. Tlo3MIMOHHBIE CUCTEMBI CUMCIICHHUS: IEPEXO0J] OT 3allUCH YKCEeN B OJHOW CUCTEME CUHMCICHUS K
3aIiCU B JPYTrOM.

56. AJITOpUTM CIIOKEHUS LENBIX HEOTPULATENFHBIX YHCEN B JIECSITUYHOW CHCTEME CUHCICHHS U JPYrux
MO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS.

57. AJropuTM BBIYMTAHMS LENIBIX HEOTPUIATENBHBIX YHCEN B. JECSITUYHOW CHCTEME CUHCICHHUS M JPYTuX
MO3UIUOHHBIX CHCTEMaxX CYMCIEHHA. AJITOPUTM YMHOXKEHHUS IIeJIBIX HEOTpUIATEIbHBIX 4YHCENI B
JECATHIHON CHCTEME CUHUCIICHUS U IPYTHX MO3HIHOHHBIX CHCTEMAaX CUHCIICHHS.

58. AuropuTM [eNeHHs NENbIX HEOTPUIATENBHBIX YHCENT B JAECSITUYHONH CHUCTEME CUHCICHUS W JAPYTUX
MO3UIIMOHHBIX CHCTEMAaX CUHCIICHUS.

Bompocs! k 3a4eTy o MaTeMaTHKe B TPeThbeM ceMecTpe
OmnpeneneHre OTHOMICHHUS IETUMOCTH BO MHOYKECTBE LIEJIBIX HEOTPHUIATEIHHBIX YHCEI
CBoiicTBa OTHOLIEHUS AETHUMOCTH.
JlenmuMOoCTb CyMMBI, Pa3HOCTH, IPOU3BECHUS LIENIBIX HEOTPHLIATENIbHBIX YHCET.
IIpuznaku nenumoctH Ha 2,3,5,9,10,25.
IIpocTteie u cocTaBHBIE YHCIA.
Pemero Dparocdena.
BeckoHEeYHOCTh MHOKECTBA IIPOCTBIX YUCET.
Haunmensliee o01iee kpaTHOE M HAUOOIBIIMIA OOIIUHA IETUTENb.
HOK u HOJI, ux ocHOBHBIE CBOWCTBA.
[Ipu3HAK IEMTUMOCTH HA COCTaBHOE YHCIIO.
OcHoBHas TeopeMa apu(HMETHKH.
Crioco0s1 Haxoxaenus HO u HOK.
Anroput™ EBxinna.
ITonsaTue nenoro uucna. 3HaK U MOIYJb YHUCTA.
[MonsTne mecsaTHIHOMN MTPOOH.
Apudmernueckne NeiCTBUS HaX ASCATUIHBIMU IPOOSIMU.
IIpoueHTsI.
Ionstue npobu, paBeHCTBA APOOEii.
[onsTHE MOIOKUTETFHOTO PAITHOHAEHOTO YHCIIA.
3anmch MOJIOKUTETHHBIX PAIMOHANBHBIX YUCEI B BHJE NECATHIHBIX APOOCH.
BeckoneuHble mepuoaAndecKre AeCATHYHBIE Tpobu (IIpaBuia mepeBosa OOBIKH. 1pobu B Oeck, Mepuos. u
HA000POT)
CrnoxeHuHe TOJI0KUTENbHBIX PallMOHATIBHBIX YHCEI ¥ €r0 CBOWCTBA.
Brruntanue NoI0KUTENbHBIX PAIIHOHATBHBIX YHCEI.
YMHOXEHHE TTOJIOKUTENBHBIX PallMOHAJIBHBIX YHCEN U €0 CBOWCTBA.
JleneHne NOJI0KUTENBHBIX PAallMOHAIBHBIX YHCEL.
AKcHoMaTHKa MHOKECTBA MOJIOKHUTEIBHBIX PAITHOHAIBHBIX YUCEIL.
YIopsaI09eHHOCTh MHOXKECTBA TIOJOKHUTEINEHBIX PAIlHOHATHHBIX YHCEIL.
[onsATHE MOIOKXUTETHFHOTO HPPANUOHAIEHOTO YHCTA.
JeiicTBUS HAJ TOJIOKUTEITBHBIMU JIEHCTBUTEIIEHBIMHI YUCIIAMH.
AKcHoMaTHKa MHOYKECTBA MTOJIOKUTEIBHBIX JeUCTBUTEIHHBIX YHCEL.
OTHOIIEHHE MTOPSIKA BO MHOYKECTBE MTOJIOKUTEIBHBIX IEHCTBUTEIBHBIX YHCEIL.
[TonmoxxuTenpHBIE U OTPHULIATENIFHBIC YUCTA.
YMHOXEHHE U JeTieHne BO MHOXKecTBe R.
UYncioBoe BEIpak€HUE U €T0 3HAYCHUE.
UucnoBble paBEeHCTBA U UX CBOMCTBA.
UucnoBble HEPABEHCTBA U UX CBOMCTBA.
AnreOpandeckne BhIpaXXeHUS U 00J1aCTh TOMYCTUMBIX 3HAUCHHH a/B.
YpaBHEHUS C OJIHOM IEPEMEHHOIA.
PaBHOCHIBbHBIE ypaBHEHUS. TeopeMbl O PaBHOCHIIBHOCTH YpaBHEHHIA.
CnenctBust ypaBHeHW#l. TeopeMbl 0O mpeoOpa3oBaHUSIX, NPUBOIAIIAX K CICICTBHUSIM.
COBOKYIIHOCTH M CUCTEMBI YPaBHEHUI C OJJHOM NMepeMeHHON
Bunel ypaBHeHuil. JIuneiiHble ypaBHEHHUSL.
Ksanparusie ypaBHEHUS.
YpaBHeHUs, coiepKallue IEPEMEHHYIO MO 3HAKOM MOJYJIS.
JpoOHO-panoHaIbHEIC YPaBHEHUS
HppanuoHansHble ypaBHEHHUS.
HepasencTBa ¢ 0aHOM 1TepeMEHHOM.
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JIunelinbie HepaBeHCTBA.

Meron uaTEpBAIIOB.

KBazpaTHbie HEpaBEHCTBA.

I'paduaeckoe penieHrne ypaBHEHIH U HEPABEHCTB C OJTHOW NMEPEMEHHO.
YpaBHEHUsI ¢ IByMs IEPEMEHHBIMH. Y PaBHCHHUS JINHAU.

YpaBHEHUI OKPY>KHOCTH.

YpaBHEHHE NIPSIMOM.

YpaBHEHHUE NPSAMOI, IPOXOAALIEH YeEpe3 IBE TOUKHU.

GESRBEEs S

Bomnpoch! k 9k3aMeHy 110 MaTeMATHKe B 4YeTBEPTOM ceMecTpe

Hcropnueckue cBeAEHHs O BOSHUKHOBEHHU TEOMETPHHU

O reometpun JIo0aueBCKOTO 1 aKCHOMATHKE €BKIIMI0BON T€OMETPHN
I'eomeTprueckre GpuUrypsl Ha IIIOCKOCTH: YTJIBI

I'eomeTprueckne Gpurypsl Ha IIOCKOCTH: NapaUICNIbHBIE U IEPICHIUKYIISPHBIE IPSIMBbIC
I'eomeTprueckne Gpuryps! Ha IIIOCKOCTH: TPEYTOJIILHUKA

I'eomeTprueckne GuUrypsl Ha IIIOCKOCTH: YETHIPEXYTOTbHUKH
I'eomeTprueckue GUrypsl Ha INIOCKOCTH: MHOTOYTOJIbHUKH
I'eomeTprueckre GpUrypsl Ha IIIOCKOCTH: OKPYKHOCTh

. DreMeHTapHbIe 3a7]a4K Ha OCTPOCHHE

10. Dranbl penieHus 3a7a4 Ha IOCTPOCHUE

11. MHOTOTpaHHHUKH.

12. Teopema Diisepa 0 MHOTOTpaHHUKAX.

13. [Mpuzma.

14. Mapannenenure .

15. [Mupamuna

16. Tena BparieHus: TAIHHIP

17. Tena BparieHus: KOHYC.

18. Tena BparmieHus: map

19. T'eomeTprueckue npeobpa3oBaHus: NapajiedbHbINA IEPEHOC U ero CBOICTBA
20.l'eomeTpuyeckue mpeoOpa3oBaHus: IOBOPOT U €r0 CBOMCTBA
21.'eomeTpuyeckue peoOpa3oBaHus: OCeBas CHMMETPHUSI U €€ CBOICTBa
22.T'eomeTpuyeckue peoOpa3oBaHus: LIEHTpallbHas CAMMETPHUSI U €€ CBOIiCTBa
23.T'eomeTpuyeckue mpeodpa3zoBaHus: 10100He U ero CBOWCTBA
24.T'eomeTpHuyeckue MpeoOpa3oBaHMs: TOMOTETHS U €€ CBOMCTBA.

NN E

7.2.2. TecToBbI€e 3aaHUsA, KOHTPOJIbHbIE U CAMOCTOATE/IbHbIE PAGOThI AJ1s1 IPOBEPKH
3HaHMii ctygeHToB (YK-1; OIIK-8)
TECT (MTOT'OBBII) 1O KYPCY MATEMATHKH

1. AxkcHuoMaTHyecKkoe MOCTPOEHHE CHCTEMBbI HATYPAJbHBIX YHCEJ OCYIIECTBJISIETCS IO
CJIeyIOIHM NMPaBHJIaM:

a) BBIOMPAIOTCS OCHOBHBIC MTOHATHS U IPUHUMAIOTCS 0€3 T0Ka3aTeNbCTB;
JTAIOTCS OTIPEICTICHUS TIOHATHSAM, HE COACPKAIMUMCS B CITUCKE OCHOBHBIX;
bopMyIUPYIOTCS aKCHOMBI,
GOPMYTUPYIOTCSI TEOPEMBI;

0) BBIOMpAIOTCS MEPBUYHbBIC MMOHSATHS U OTHOIICHUS MEKIY HUMU;
3aTeM BBIBOJIATCS OIPeIeTCHHS 0e3 pa3bsICHEHHUS CMBICIIA;
dbopMynUpyIOTCS IPEeATOKEeHUs 0€3 10Ka3aTeIbCTB;
JTIOKA3bIBAIOTCS TEOPEMEI;

B) IPUYMBIBAIOTCS JTFOOBIE TIOHATHS, BEIOMpaeMble B KA4Y€CTBE OCHOBHBIX;
(bopMyIIUPYIOTCS TTPEIIOKEHUS, IPUHUMAaEMbIe 0€3 JT0Ka3aTelIbCTB;
BBIBOJIATCS OTIPEIeNIEHNs IO HEKOTOPHIM MPaBB)UIaM
(hopMyIUpyIOTCS MPEANOKEHNUs, TPEOYIOIUE 10Ka3aTeIbCTBA HA OCHOBE aKCHOM.
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2. B akcuoMaTr4yecKoi TeOpUM HATYPAJbHBIM YMCJIOM HA3bIBACTCS:
a) HarypanbHbIMU YKiciaMU Ha3bIBAIOT YMCIIA CUETA;
6) HaTypaJIBHbIMI/I YuCJIaMU Ha3bIBAIOT 3JICMCHTBI MHOXKCCTBA HATYPAJIbHBIX YUCCII;
B) MuoxectBo N, 17151 371eMEHTOB KOTOPOT'O YCTAaHOBJIEHO OTHOILIEHUE «HEMOCPEACTBEHHO
CJIeI0BaTh 3a», yJOBJIETBOpsItoIIee akcuomaM [leaHo, Ha3pIBa€TCS MHOKECTBOM
HATYpaJIbHBIX YHCEJ, a €0 AIEMEHTHI - HaTypaJIbHBIMHU YHCIIAMH.

3. [IpucoeanHuB K MHO:KecTBY N HATYpPAJIbHBIX 3j1eMeHT (), moJiydyaeM MHOKeCTBO,
Ha3bIBaeMoe:
a) MHOYKECTBOM IIEJIBIX YK CEIT;
0) MHOXKECTBOM JICHCTBUTEIbHBIX YUCEIT,
B) MHOKECTBOM II€ITBIX HEOTPHUIIATEIHHBIX YHCEIL.

4. MeToa 10Ka3aTeJIbCTBA, OCHOBAHHBIN Ha akcuome 4 Ileano, HOCHT Ha3BaHHe

5. U3 cnexyrommx CBOUCTB:
a)(Va,B€N)a+tb=b+a
6)(Va,€N)a-b=b-a
B) (V a,B,c € N) (a+b)+tc=a+(b +c)
r)(Va,B,c€EN)(a-b).c=a -(b-c)
n1)(Va,BcEN)a-(btc)=a -b+a-c
BBIOCPHTE CBOMCTBA CIIOKEHHS -

CBOMCTBA YMHOKEHUS -

6. BeprIMI/I PaBCHCTBaAaMHU ABJIAAIOTCH:
a) 18-5-2 =18-(5-2)
6) (3 * 10)- 17=3  10-17
B)S+6+57=(6+7)-5
r)8e(7+9)=9+7+9+8.

1 13 21 7 16 15
7. U3 npodeit —, — ——, — KOHEYHBbIMHM JeCATHYHBIMHU He
7' 25’ 75’ 64’125’ 18

ABJAITCH

8. Ipoou: %n% PaBHBI.

m[ ] wef ]
9. JlecaTu4HOM 3anmUChI0 Yucaa 6758 aBasercs:
a) 6:10°+ 5.10+8;
6) 6-10%+7 -10°+ 5.10+8
B) 6-10°+7 -10%+8

10. IIATH3HAYHBIM YHCIOM, KaxKAas HU(pPa KOTOPOro HA ezmmmy 0oJibLIIE MpeabIAyLIei, a

cymma ero uudp pasua 30 Oyaer umciio
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11. CpaBuure uncaa: 210123 u 211003
a) >
0) <
B) =

12. YcranoBuTe (CTPEJI0YKOii) COOTBETCTBHE:

oo |

13. IIpocthiMu AenuTenssMu yucaa 60 Oyayr

14. W3 nojy4eHHBIX Pe3yIbTATOB BEePHBIMH SIBJISIOTCS:
a) HOJI (32, 8) =8;
6) HOK (32, 8) =32;
B) HOK(136, 225)=17
r) HOK (136, 225)=2040

15. U3BectHO, yTo HO/JI (315, 385) =35. Toraa HaumeHbliee obIee KpaTHoe yrces a u b Oymet
paBHO

16. lana apudmerudeckasi mporpeccus (a,). Haiiqure: ag u Sig eciam a1=6, d=2,
17. Jlana reomerpuueckas nporpeccus (bn). Haiiqure: bg u Ss ecnu b1=7, q =2

18. YcranoBuTE COOTBETCTBUE:
a) 4445+1233s;
6) 43215- 3335;
B) 345‘ 125.

19. C nomompro anroputma EBkiauaa ycranaBaumpaem HOJl uyucen 70 m 158. On
paBeH:

20. Bepna jim caeayrwomas teopema: "Eciin npousBeaeHue ABYX LeJbIX YHCET TeJTUTCH HA
15, TO0 X0TH1 OBbI OIUH U3 COMHOKUTeJIeH aeauTcst Ha 152"

Ja | | Her| |

21. 3akoHuYHTEe YMO3aK/JIK4YeHHe, HCTOIb3Ysl MPAaBWIO CHJLIOru3Ma: "B 4eThIpexyroibHUKE
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ABCD Bgce yrubl npsimele. Yetbipexyronsauk ABCD -

22. CooTBeTCTBHEM MEXIY 3JIeMEHTAMM IBYX MHOKECTB Ha3bIBaeTCsl:
a) 3aBUCHMOCTbH MEXKIY 3JIEMEHTAMU JBYX MHOXECTB
0) MHOXECTBO YIOPSIO0YEHHBIX MMap, 00pa30BaHHBIX M3 AJIEMEHTOB OJJHOTO MHOXKECTBA;
B) BCSKOE MOJIMHOKECTBO JIEKAPTOBO MPOU3BEICHHUS IBYX MHOKECTB

23. CooTBeTcTBHE MOKHO 3aJaTh
a) TIPY TIOMOIIH TPEITIOKEHHS C IBYMsI [IEPEMEHHBIMU;
0) yka3aHHEM XapaKTePUCTUUYECKOTO CBOMCTBA;
B) MEPEUUCIICHHEM BCEX AP AJIEMCHTOB, HAXOSIIUXCS B JAHHOM COOTBETCTBHH.

24. DJjieMeHTaMM COOTBETCTBHA ABJISIOTCA
a)a,b,c...;
0)1,2,3...;
B) YHOpsJOYEHHBIE Iapbl, 00pa30BaHHBIE U3 3JIEMEHTOB JIByX MHOXECTB

25. Jas coorBercTBus S = {(4,2); (5,3); (8; 6)} 0OpaTHBIM eMy SIBJIsSIETCS:
a) S ={(8,6); (5. 3); (4.2)};
6) ST ={(2:4); 3,5); (68)};
a) §*={(2, 4); (5,3); (6:8)}.

26. Jlanbl mHOxkecTBA A = {2, 4, 6} u B = {5, 7, 9, 10}. Me:xxkay HUMH YCTAHOBJIEHO
coorBercTBHE «YMmcio a Gounblie yncia by, a€ A, B€ B. Kakoit u3 rpados sBisercs rpadpom
3TOTO COOTBETCTBUS (puc.1).

a) 0) B)
B A B A 3
a) 6) B)

27. T'paduku B3aMMHO-00PATHBIX COOTBETCTBHIA
a) CHMMETPHYHBI OTHOCUTENILHO Hayaja KOOp/AMHAT;
0) CHUMMETPHUYHBI OTHOCUTEIHHO OCH OPJIMHAT
B) CHMMETPHYHBI OTHOCUTENBbHO OuccekTpuchl | u |1l kooparHATHBIX yIIIOB.

28. BepHoe onpenesneHue YucJI0BOH PyHKIUHU:

a) Takoe OTHOUIEHHE MEXIY AJIEMEHTaMU MHOXKECTBAa X, MPU KOTOPOM KaxaoMy
3JIEMEHTY MHOXECTBA OINpEAETICHUsS COOTBETCTBYET €IUHCTBEHHOE 3HAYCHHE W3
MHOXXECTBA 3HAYCHMI;

0) Takoe COOTBETCTBHME, IPH KOTOPOM KaXJIOMy 4YHCIy U3 MHOXectBa X
COIIOCTaBJISIETCS €AMHCTBEHHOE YHMCIIO U3 MHOXKECTBa R NEHCTBUTENbHBIX YHCET

B) OTOOpaXEHHE YUCIOBOTO MHOXKECTBAa X B MHOXKECTBO R JeiCTBUTENBHBIX YHCET

29. Cnoco0bI 3a1anust QyHKIUIA -
a) TaOIMYHBIN ( TP TOMOIIH TaOJHI ),
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0) aHanUTUYECKH (TIpU oMoy HOpMyJIbI )
B) rpadpuueckuii (mpu moMoru rpaduka )

30. 'paduxom ¢pyuxuuu y = f (x) Ha3pIBaeTcs
a) rnpsmasi;
0) MHOXECTBO TOYEK IUIOCKOCTH ¢ KoopamHatamu (X , T (X) ), rme x — mroboe 4wcio u3
001acTH OTmpeneneHus 3Tol QyHKINH;
B) OTPE30K Ha KOOPJMHATHOW TIOCKOCTH.

31. Mexnay 31emenTamu MHOxkecTB X = {0, 1, 2, 3,4, 5} u ¥ = Z 3a1aHO0 COOTBETCTBHE
«x—y=3», npuueMm x € X,y € VY. Kakas ¢purypa na puc. 3 saBiasercs rpagpuxom
3TOr0 COOTBETCTBUA?

y v

A

=Y

»l
P

[

N I B X N —

v

32. ®yukuus f (X) Ha3bIBaeTcs Bo3pacTalolieii Ha mHTepBaJe (a , b), econ
a) OoJpIIeMy 3HAUEHUIO apryMeHTa X €(a, B) COOTBETCTBYET MEHbIIIee 3HaueHHE (PYHKLIUU
f(x);
6) ecmu x €(a, b), To OHO OoOJIBIIIE HYIIS;
B) OoJbllieMy 3HaYeHHIO aprymenTa X €(a , b) cootBeTcTByeT OosbIllee 3HAUECHUE HYHKIIUN

f(x).

33. ®yuknusa f (x) Ha3pIBaeTcH Ha HHTepBaJe (a , b), eciin GosbIIEMY
3HAYEHMIO apryMeHTa a)x € (a, b) coorBercTByeT Menbiee 3nauenue pyunxuun f (x).

34, ®dyukuus f (X) Ha3bIBaeTCs YeTHOI, eCIn
a) ee 00JIaCTh OMpPE/ICNICHUS] CUMMETpHYHA OTHOCUTENbHO ocu opauHat U (Vx € D(f)) f(x)=- f
(x);
0) ee o0yacTh OMpeeCHUs CUMMETPUYHA OTHOCUTENbHO Havana koopauHat u (Vx e D(f)) f
(x)=f(-x);
B) ee 00JacTh OINMpeIe/IeHUsI CHMMETPHUYHA U OTHOCHTEIBLHO OCH OPJHHAT M OTHOCHUTEIILHO
Hayvaiaa KOOp/UHAT.

35. ®ynknus f (X) Ha3bIBaeTCsl HEYETHOM, ecJI
a) ee 00JaCTh ONpEICICHUS] CHMMETPUYIHA OTHOCHTENBbHO ocu opauHat u (Vx € D(f)) f(x)= - f
(x);
0) ee 007aCTh OMpEACICHUS] CHMMETPHYHA OTHOCUTENbHO Hadana koopauHat u (Vx € D(f))

fx)=1(-x)
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B) ee 00J1acThb onpeaAcCICHUA CUMMCTPHUYHA U OTHOCUTCIBHO OCH OpAHWHAT U OTHOCUTCIIBHO

Hadajla KOOpAWHAaT.

36. IIpsiMoii MpPONOPUHOHATBHOCTHIO HA3LIBAETCS:
a) QYHKIHsI, KOTOpasi MOXKET OBbITh 3a/1aHa P oMoty Gopmyisl y= Kx;
0) QyHKIMSA, KOTOpast MPOXOAUT Yepe3 Hayalo KOOPANHAT;
B) QyHKIHMS, KOTOpas MOXKET OBbITh 3a/1aHa NpyU moMoIy Gopmyssl y= Kx +D.

37. JluneiiHoii ¢yHkuueli Ha3pIBaeTcs (YHKUUS, KOTOPYH) MOXKHO HpH
dhopmyibi:

a) y=kx +Db;

6) y=ax’ + bx + ¢;

B) y=R.

38. C nomomib10 hopmyJibl y=— 3aJaeTCA
X

a) (yHKIUS TIPSIMON TPOMIOPITUMOHATTEHOCTH;
0) ¢yHKIUS 00OpPaTHON MPOMOPIIMOHATBHOCTH;
B) KBaJpaTu4IHasi PyHKIIHS.

39. JlaTh NOHAITHE OTHOILIEHHUS
a) CBsI3b MEXK/IY 3JIEMEHTaMH OJIHOT'O MHOKECTBA,;
0) CBSI3b MEKIY 3JICMEHTAMH JIBYX MHOYKECTB;
B) BCSKOE IIOJIMHOKECTBO JCKAPTOBO IPOM3BEICHUSI MHOKECTB X X X.

40. Pa3zau4aroT BUIbI OTHOLICHMII:
a) MopsJIKa;
0) SKBUBAJICHTHOCTH;
B) CTpOTHE.

MMOMOIIIH

41. OTHoweHue, o0Jajgamolee CBOWicTBAMH peduieKCHBHOCTH, CHMMETPHYHOCTH M

TPAH3UTUBHOCTH, HA3BIBACTCH OTHOLICHUEM .

42. OTHOIIIeHl/Ie, o0J1agaloniee CBOMCTBAMH ... » HA3bIBACTCH OTHOLICHUEM IOPSAIKA.

a) pedIeKCUBHOCTH U TPAH3UTHUBHOCTH;
0) pedIeKCUBHOCTH, CHMMETPUYHOCTH U TPAH3UTUBHOCTH;
B) pedIeKCUBHOCTH, aHTUCUMMETPUIHOCTH U TPAH3UTHBHOCTH.

43. OTHomeHue R Ha MHOxkecTBe X Ha3bIBaeTcsl OTHOLIEHHEM HECTPOro MOpsaKa, ecau

OHO 00,1a1aeT CBOMCTBAMM:
a) aHTUCUMMETPUYHOCTH; TPAH3UTHUBHOCTH, Pe(hIEKCUBHOCTH
0) aHTUCUMMETPUYHOCTH; TPAH3UTUBHOCTH, aHTUPE(IEKCUBHOCTH;
B) TPAH3UTUBHOCTH, CBA3HOCTU M AaHTUCUMMETPUYHOCTH.

44, Kakoe M3 OTHOILEHHH, M300pa)keHHBIX Ha puc.4 00IajaeT CBOWCTBAMH CBSI3HOCTU U

TPAH3UTUBHOCTHU: Q
L)

N AL

T

45. OTrHomenune R Ha MHokecTBe X Ha3bIBaeTcs , €CJIM 0 Ka'KI0M
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3JIEMEHTEe MHOKECTBA MOKHO CKa3aTh, YTO OH HAXOAMTCH B OTHOIIEeHHH R ¢ cammum
co0oii.

46. PacnosioskeHHbIE 110 MOPSIAKY JIeMEHTHI (a1, a2, ... , an) HA3BIBAKOT
a) YIOpsIIOYEHHOM N-KOU 371eMEHTOB, BBIOPAHHBIX U3 MHOXKECTB X1, X2, ... Xp ;
0) KOPTEXOM JIJTUHBI N,
B) AJIEMEHTaMU JEKapTOBO Mpou3BeneHus Xi XXz x ... XX .

47. O6aacTb MaT€MaTuKu, B KOTOpOﬁ n3yvyamor KOMﬁHHﬂTOpHLIe 3agavdu, HA3bIBAKOT

48. Eciau MHOkecTBO X COAEPKUT M 3JIEMEHTOB, 2 MHOXKECTBO Y — N 3JIEMEHTOB, PUYeM
3TH MHOKECTBA He NepeceKarnTcs, TO X UY COIEePKUT ... JJIEeMEHTOB:
a)mxn,
6) m+n,
B) N (X) +n (V).

49, HpaBnno «Ywucno 31eMeHTOoB O6”b€,[[I/IHeHI/I$I ABYX MHOXKECTB paBHO CYMMC YUCCII 3JICMCHTOB
B KaXJO0M H3 HUX, YMGHBHIGHHOﬁ Ha YHUCIIO J3JICMCHTOB IICPCCCUCHUA OTUX MHOKCCTB»
Ha3bIBaETCA

50. Eciu 3j1eMeHT X MO:KHO BbIOpaTh M cnocodaMu, a 3JeMeHT Y MOKHO BbIOpaThL N
crnoco6aMu, To ynopsiioueHHYI napy (X; y) MOkHoO BbIOpaTh MxN cnocodammu:
a) MPaBUJIOM CYMMBI JIJIS JTFOOBIX ABYX MHOECTB;
0) IPABHIIOM CYMMBI JISI HETIEPECEKAIOIIMXCS IBYX MHOXKECTB;
B) IIPaBUJIOM MPOU3BEACHHUS.

51. HaxoxaeHne YucjIa KOpTexeil JUIMHBI K, KOTOPbIii MOKHO COCTABHTH H3 3JIEMEHTOB M-
3JIEMEHTHOI'0 MHO’KECTBA HA3bIBAIOT:
a) pa3MeleHreM 0e3 TOBTOPEHHUIT U3 M 3JIeMEHTOB 110 K;
0) pa3MeIleHneM ¢ TIOBTOPEHUSIMH U3 M 3JIEMEHTOB 110 K;
B) COYETaHHEM K3 M 3JIEMEHTOB 110 K.

52. Haxo:kneHue 4YHcCIa KOpTeXeil MMHBI K, KOTOpBIi MOMXKHO COCTaBHTH W3
HENOBTOPSIOIIMXCSH JIEMEHTOB M-3JIEMEHTHOI0 MHOKECTBA HA3BIBAKOT
a) pa3MeleHreM 0e3 TTOBTOPEHHUIT U3 M 2JIeMEHTOB 110 K;
0) pa3MeIleHneM ¢ TTIOBTOPEHUSIMH U3 M 3JIEMEHTOB 110 K;
B) COYETaHHEM K3 M 3JIEMEHTOB 110 K.

53. HaxokaeHue 4YmMcjIa MOJAMHOKECTB, COJEP:KAIIUX MO K 3JIeMeHTOB KaxKiaoe, KOTOpoe
MO’KHO COCTABUTD M3 3JIEMEHTOB M-2JIEMEHTHOI0 MHOKECTBAa X HA3LIBAIOT
a) pa3MelieHreM 0e3 MOBTOPEHUH U3 M 3JIEMEHTOB 110 K;
0) pa3MelleHneM ¢ TIOBTOPEHUSMH 13 M 3JIEMEHTOB 110 K;
B) COYCTAaHHEM U3 M 311eMeHTOB 110 K.

54. Haxo:kaeHHe YHCJA PA3JTUYHBIX YHOPSAOYEHUH JJIE€MEHTOB M-3J1eMEHTHOI0
MHOKecTBa X Ha3bIBalOT
a) MepecTaHOBKaMH 03 MOBTOPEHHI U3 M AIIEMEHTOB;
0) pa3MeIleHneM ¢ MOBTOPEHUAMH U3 M 3JIEMEHTOB 110 K;
B) COUETaHHEM M3 M 3JIeMEeHTOB 110 K.
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55. YpaBHenuem mnpsimoii, npoxozsmeii uepe3 Touku: A(3, 4); B(-2, -5) Oyner ypaBHeHue

56. YpaBHeHHe X2+ 4x + y2 - 6y -23 = (0 ypaBHeHUEM
a) OKPY’KHOCTH
0) smmrca

B) chepbl

57. Paznenute a Ha b ¢ octatkoM. Pesynbrar 3anumute B Buze: a=bg+r, eciu.: a= 37; b=4

58. Haiigute Takoe x , uro (3,7) ~ (6,x); 6) (xz, x)~ (16, 10).
a) H 0) .

59. IlpousBencHHMe ILENbIX YHCEN, BbIpaKeHHBIX mapamu (1, 6); (-3; 5), 3amumercs
Y PaBHO .

60. Kakoii u3 rpaduxoB siBjasiercs rpaguxkomM (PyHKoumu y = 5 — X, ecqim ee 00JacTh
onpe/eeHHs] TAKOBA
a)X=1{0,1,2,3,4,5}

6) X =10, 5]
B) X=R.
A A A
5 S5¢
[ ]
°
[ J
» » . »
0 5\ X 0 5 X 0 5
Puc.1 puc.2 puc.3
61. Obnactbio onpenenenns pynxuuu f(x) = 3x” SBIISICTCS:
(x+D(x—-2)

a) R\ {-1; 2}
0) BCe JICHCTBUTEIIbHBIC YUCIIA
B) MHOKECTBO BCEX JIEUCTBUTENbHBIX YUCEI, KpoMe -2 1 1.

62. BepummHoii mapa6o.abl y=(x-3)2+4 OyaeT mapa quceJ

IIIxana oneHNBaHMA:

60-62 3amadus — «OTINYHO)

33-59 3amaHus — «XOpoIoy»

20-32 3agaHus — «yIOBIETBOPUTEIHLHOY
Menee 20 3agaHuii — «HEYAOBJIETBOPUTEIHHO
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Ouem{a RUCbMEHHbIX Konmpwzbnblxpaﬁom oﬁyualomuxc;l no mamemamuke

OTBeT olleHNBaeTCA OTMETKOM «5», ecru:
— paboTa BBINOJIHEHA ITOJIHOCTHIO;
— B JIOTHYECKUX PACCYKACHUSAX U 00OCHOBAHUU PEIICHUS HET IPOOEIIOB M OIINOO0K;
— B pCIICHUH HET MaTEeMAaTUYECKUX ONIMOOK (BO3MOXKHA OJIHA HETOUYHOCTh, OTHCKA,
KOTOpAst HE SIBIISICTCS CIICICTBHEM HE3HAHMS WIIM HETIOHMMAaHUsl y4eOHOTO MaTepHaa).
0TMeTKA «4» CTAaBUTCS B CIICAYIONIUX CIydasx:

— paboTa BBINOJIHEHA ITOJIHOCTHI0, HO 00OCHOBAHUS IIATOB PEIICHUS HEJOCTATOYHBI (€CITN
yMEHHE 00OCHOBBIBATh PACCYKACHUS HE SBIISUIOCH CIIEIUATBHBIM 00BEKTOM ITPOBEPKH );

— JIONYIIEHBI O/IHA OIMNOKA WK €CTh JIBa — TPU HET0YETA B BBIKJIAIKAX, PUCYHKAX, YEPTEKAX
niy rpadukax (eciau 3TH BUABI PaOOT HE SBJISIIUCH CIEIUAIbHBIM 0O0BEKTOM ITPOBEPKH ).

0TMeTKa «3» CTaBUTCS, €CIIH:

—  JomyineHo 0osiee 0 JHOW OMMOKH WM OoJiee IBYX — TPEX HEJIOYETOB B BBHIKJIAJIKAX, YCPTEIKAX
WK TpaduKax, HO 00yJaroIuiics 00aa1aeT 00s3aTeIbHBIMA YMEHUSIMH T10 ITPOBEPSIEMOM
TEMe.

O0TMETKA «2)» CTaBHUTCS, CCIIH:

— JIOTMYIIEHBI CYIIECTBEHHbIE OIMOKH, MMOKA3aBIKeE, 9YTO 0O0YyJarONIUiics He 00J1aaeT
00s13aTeNTbHBIMHA YMEHHSIMHU 110 JJAHHOH TeMe B TIOJIHOM Mepe.

Ouenka ycmuvix 0meemos 00yuarouuxca no mamemamuxe

OTBeT OLleHMBAETCH OTMETKOM «5», €CIIN CTYJCHT:

— TIOJIHO PacKpbUl COJEp)KaHHWE MaTepuana B oObeMe, MPEeayCMOTPEHHOM IIpOorpamMMoi u
y4eOHUKOM;

— WU3JIOXKWI MaTepuajl TIPaMOTHBIM  S3BIKOM, TOYHO MCHOJIB3ys  MaTEeMaTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY, B ONIPEAEIEHHON JIOTHYECKON NOCIIEA0BATEIbHOCTH;

— TPaBWJIBHO BBIOJIHWI PUCYHKH, YEPTEXKHU, TpaUKH, COMYTCTBYIOIINE OTBETY;

— TIIOKazaJl yMEHHE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIpUMEpaMHU, NPUMEHATH €€ B
HOBOMW CUTYallu IPH BBINOJIHEHUH ITPAKTUYECKOTO 3aJaHuS;

— TPOAEMOHCTPUpPOBAJI 3HAHME TEOPUM paHEe M3YYEHHBIX  COIMYTCTBYIOLIUX  TEM,
c(hOpMUPOBAHHOCTh U YCTOMYMBOCTh UCIIOJIB3YEMBIX MPU OTBETE€ YMEHUN U HABBIKOB;

— OTBeyas CaMOCTOATENBbHO, 0€3 HaBOASAIIMX BOIIPOCOB MPETO1aBaTeNs;

— BO3MOXXHBI OJJHA — JIB€ HETOYHOCTH IIPU OCBEILEHUU BTOPOCTENEHHBIX BONPOCOB WIH B
BBIKJIa/IKaX, KOTOPbIE YYEHHK JIETKO UCIIPABUJI I1OCJIE 3aMEUaHUs IPENo1aBaTes.

OTBeT oleHMBaeTCsi OTMETKOM «4», €clii YJOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha
OLIEHKY «5», HO IIPU ATOM UMEET OJIMH U3 HEJJOCTATKOB!

— B M3JIOKEHMM JIONYyLIEeHbl HeOOoJbIIMe MpoOesbl, HEe HCKa3HUBIIEe MaTeMaTH4YeCcKoe
CoJIepKaHNE OTBETa;

— JONyLIEHbl OAWH — [Ba HEJOYETa IPU OCBEIIEHWU OCHOBHOIO COJEp)KaHUs OTBETA,
VCIIPABJIEHHBIE ITOCIIE 3aMEYaHUs MTPENOoJaBaTes;

— JOmyIIeHbl omuOKa Uit 60s1ee IByX HEJOUYETOB MPU OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB
HJIM B BBIKJIAAKaXx, JICTKO MCITPABJICHHBIC ITOCJIC 3aMCUYAHUSA IPCIIOJaBaTCIIA.

OTtMeTKa «3» CTABUTCA B CJCAYIOIIHX CIyqasX:

— HEIOJIHO PAaCKpBITO COJAEp)KaHUE MaTepuana (coiep:KaHue H3JI0KEHO (pparMeHTapHO, He
BCerJa  IOCIEA0BaTeIbHO), HO  TMOKa3aHo  oOmiee TOHUMaHWE  BoOIpoca M|
MMPOACMOHCTPHUPOBAHBI YMCHHA, AOCTATOYHBIC JIA YCBOCHHA IMPOrpaMMHOI0O martcpuajia
(onpenenensl «TpeboBaHMAMH K MaTeMaTH4YeCKOH IMOATOTOBKE OOy4aroMIUXCs» B
HACTOSILEH MporpaMMme 10 MaTeMaTUKE);
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— WMEJNHCh 3aTPyAHEHUS WIM JONYIIeHbl OMIMOKM B ONPEAEICHUH MaTeMaTHYECKOU
TEPMHHOJIOTUHU, YEPTEXKaX, BBIKIAIKaX, HMCIPABICHHBIE IOCJIE HECKOJBKUX HaBOASIIUX
BOIIPOCOB IPEIOIaBaTENS;

— YYEHHUK HE CHpaBWICS C INMPUMEHEHHEM TEOPUM B HOBOM CUTYallUM IIPU BBINOJHEHUH
MPAKTUYECKOTO 3aJaHus, HO BBIMOJIHWI 3aJaHUs 005S3aTEIbHOTO YPOBHS CIIOXKHOCTH TIO
JTAaHHOM TeMe;

— OpW  JOCTaTOYHOM 3HAHUM TEOPETUYECKOTO MaTepuaja BbIABICHA HEIOCTATOYHAS
c(hOopMUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTABUTCA B CJIEAYIOIIMX CIyqasXx:

— HE PacKphITO OCHOBHOE COJIEP’KaHHE YIeOHOr0 MaTepuraa;

— O00HapyXeHO HE3HAaHHE YYCHUKOM OOJIbIlIeH WM Hauboyiee Ba)XKHOM YacTH Y4eOHOTO
Marepuana;

— I[OHYH_ICHBI OH_II/I6KI/I B onpe;[eneHHH HOHSITPIfI, HpI/I HUCIIOJIB30BAHUHN MaTCMaTquCKOfI
TEPMUHOJIOTHH, B pPHCYHKax, YepTekax WiM rpadukax, B BBIKJIAJKaX, KOTOpHIE HE
HCIIPABJICHBI MOCJI€ HECKOJIBKUX HABOJIAIIUX BOIPOCOB MPEIOIaBaTENs .

7.2.3. BaJIbHO-pEeUTHHIOBasi CHCTEMA OLleHKM 3HaHMI1 6aKa/IaBpOB

CornacHo IlonoxkeHuss o OaIbHO-PEUTHHIOBOM CUCTEME OLIEHKM 3HAaHUM OakanaBpoB
Oasibl BBICTABISIOTCS B COOTBETCTBYIOIIMX Tpadax xkypHana (cMm. «KypHan ydera OaiibHO-
PEUTHUHTOBBIX TTOKa3aTeNIel CTYICHUECKOM IPYIINBI») B CACAYIOIIEM MOPSJIKE:

«[locemenue» - 2 Oamia 3a NPUCYTCTBUE Ha 3aHATHH 0Oe€3 3aMe€YaHUl CO CTOPOHBI
npenogasarens; 1 6ayl 3a OMO3/1aHUE WM MHOE HE3HAUUTENIbHOE HapylleHUEe JUCHUILIMHBL, O
0a/IoB 3a MPOMYCK OJHOTO 3aHATHUSA (BHE 3aBUCHUMOCTH OT YBa)KUTEJIBHOCTH MPOIMYCKA) WU
oro3anue Oosee yeM Ha 15 MUHYT WM MHOE HApYIIEHUE TUCIIUILIHHEIL.

«AKTUBHOCTB» - OT 0 70 5 GaiyoB BBICTABISETCS MPENOJABATEIEM 32 JIEMOHCTPAIUIO
CTYJECHTOM 3HaHWM BO BpeMs 3aHATHS NUCHbMEHHO WM YCTHO, 3a IMOJIOTOBKY JOMAIIIHETO
3aJjaHMsl, yJacTue B JUCKYCCHM Ha 33JlaHHYIO TEMY M T.JA., TO €CTh 3a paboTy Ha 3aHsaTHH. [Ipu
ATOM MpeIoiaBareib JOKEH ONPOCUTh HE MeHee 25% U3 uncia CTyIEeHTOB, TPUCYTCTBYIOIIMX
Ha MPaKTUYECKOM 3aHITHH.

«KontponpHass pabota» win «rectupoBaHue» - oT 0 1go 5 OamioB BBICTABISETCS
npernojiaBaTesieM IO pe3ylbTaTaM KOHTPOJIBHOM paboThl MM TECTUPOBAHUS TPYIIIHL,
IPOBEJCHHBIX BO BHeayauTopHoe Bpewms. Ilpeamonaraercs, uTo mpemnojaBaTelb IO
COIJIACOBAHUIO C JIEKAHATOM MPOBOJUT IMOJIOOHBIE MEPONPHUATHS MO BBISIBICHUIO OCTATOYHBIX
3HaHMUM CTYJEHTOB HE PEKE OJTHOTO pa3za Ha Kax/ble 36 4acoB ayAUTOPHOIO BPEMEHH.

«OtpaboTka» - oT 0 70 2 6ayuIOB BBICTABISETCA 3a OTPAOOTKY Ka)JI0TO MPOMYIIEHHOTO
JEKIMOHHOTO 3aHATHA u OT 0 10 4 Ga/mioB MOXeT OBITh MOCTABJICHO MperojaBaTeleM 3a
0TpabOTKY CTYZA€HTOM MPOIMYCKa OJTHOTO MPAKTUYECKOT0 3aHATHSI UM MPaKTUKyMa. 3a OJUH pa3
MOXHO OTpaboTaTh He 0oJiee MIECTH MPOMYCKOB (T.€., CTYIEHTY BBICTaBiseTcsS He Oonee 18
0aJuI0B, €CIIM BCE MPOIYIIEHHBIE IECTh 3aHATUN SABJISUTUCH NMPAKTHUYECKUMH) BHE 3aBUCUMOCTHU
OT YBOXUTEJIHbHOCTU MIPOIYCKOB 3aHITHH.

«IIpomycku B yacax BCET0» - KOJUYECTBO IPOIYIIEHHBIX 3aHATUN 3a OTYETHBIN MEPHOL
yMHOXkaeTcs Ha 1Ba (1 3aHsATHe=2 yacam) (3aroyHIeTCs JeIONPON3BOIUTEIEM JIeKaHAaTa).

«[Iponycku 1o HEyBa)XUTENbHOH NMpUUYMHE» - rpada 3amoiaHsIeTcs IeTONpOU3BOIUTEIEM
JIeKaHaTa.

«[lomycku 1O yBaXUTENbHOW NpUYMHE» - Tpada 3aroiHAETCS IeTONPOU3BOIUTEIEM
JIeKaHaTa.

«KoppekTupoBka 0ayuioB 3a MpONYCKW» - rpada 3amoyiHseTcs IeNIOoNpOU3BOIUTEIEM
JIeKaHaTa.

«HWToro OanyoB 3a OTYETHBIM MEPHO» - CyMMa BCEX BBICTaBJIEHHBIX OAJUIOB 3a JaHHBIH
nepuon (rpada 3anmoyHIeTCs 1eTONMPOU3BOIUTENIEM JCKaHATa).
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Tabuauna nepesoga 0aJIbHO-PETHHIOBBIX MOKa3aTeJledl B OTMETKH TPaAULMOHHOM
CHCTEeMbI OLIeHMBAHUS

CooTHOIIEHHE 0/2 1/3 1/2 2/3 1/1 3/2 2/1 3/1 2/0 CoOTBETCTBHE OTMETKH
4acoB KOX(pPHUIHEHTY
JIEKOIUOHHBIX U
TPaKTHYECKAX
3aHATHI

Koapdpuument 1,5 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 «3aYTEHO»
COOTBETCTBHS

OayTBHBIX 1 1 1 1 1 1 1 1 1 «yIOBJIETBOPUTEIBHOY
nokKasaTesen
TPAJAMLIHOHHOH | 2 1,75 | 165 |16 1,5 1,4 1,35 [ 1,25 | - «XOpOILO»
OTMETKE
3 2,5 2,3 2,2 2 1,8 1,7 15 - COTIIUYHOY

Heob6xomumoe  konudecTBO  OayuioB  JUisi  BBICTABJICHHS  OTMETOK  («3a4TEHO»,
«YIAOBIIETBOPUTEIBHOY», «XOPOLIO», «OTJIMYHO») OIpPEAENseTcs MPOU3BEACHUEM pEeallbHO
NPOBEICHHBIX AyJAMTOPHBIX YacoB (N) 3a OTYECTHBIN MEPHO] Ha KOA(PPHUIIMEHT COOTBETCTBHUS B
3aBUCUMOCTH OT COOTHOIIEHHUS YacOB JICKIIMOHHBIX M TPAKTUYCCKUX 3aHATHH COIJIACHO
IIPUBEIEHHON Tabnuie.

«Kypnan ydera OaluIbHO-PEUTHHIOBBIX TMOKa3aTeNed  CTYACHUECKOHW  TPYIIIbD)
3aM0JIHACTCS MPEToAaBaTeIeM Ha KaX/I0M 3aHSITHH.

B cnydae Oone3Hu wid JOpyrod YBaXUTENbHON MPUUMHBI OTCYTCTBHUSI CTYACHTA Ha
3aHATHUAX, MY MIPEAOCTABIISIETCS MPABO OTPA0OTATh 3aHITHS MO UHIWBUAYAILHOMY TpaduKy.

Crynenry, HaOpaBIIeMy KOJIWYECTBO OAllJIOB MEHEE OMPEAeIEHHOr0 MOPOrOBOr0 YPOBHS,
BBICTABJISIETCS OIIEHKA 'HEYAOBIETBOPUTENHbHO" wuiu "He 3auyTeHo'. [lopsiiok JTUKBHAALMH
3a/I0JDKEHHOCTE ¥ TMPOXOXKIAEHHUS JaibHeHIero oO0ydeHusi peryiaupyercss Ha OCHOBE
JIEUCTBYIOILETO 3aKoHOAaTeNbCTBA PO 1 nokanbHbix akToB KUI'Y.

Tekymuii KOHTPOJIb 1O JEKIIMOHHOMY MaTepuay MPOBOIUT JEKTOP, MO MPAKTUYECKUM
3aHATUSAM — TIPENoJiaBaTelib, MPOBOJIUBIINNA 3TH 3aHATHSI. KOHTpOIH MOXET MPOBOIUTHCS U
COBMECTHO.

8.IlepeyeHb OCHOBHOM U AONOJIHUTE/JIbHON Y4€OHOU JIMTEPATYPbI, HEOOXOAUMOM AJIs
OCBOEHUS AUCHUILIUHBI (Moay.Jis). UHopManioHHOe o6ecrieyeHue
06pa3oBaTe/JIbHOrO Npouecca

8.1. OcHogHasa numepamypa:

1. AmaroBa /.M, AmaroB M.A. Maremaruka. B 2-x gactax. Mocksa. U3n. Llentp
«Axagemusy, 2008.

2. AwmaroBa /[.M, AmaroB M.A. Marematuka. (ynpakHeHuss W 3aaadu). Mocksa. M3n.
Lentp «Axagemus», 2008.

3. CroiutoBa JL.II. Maremaruka: YueOHMK JUIs CTyZ. BbICHI. HeA. y4eO. 3aBeleHHid.- M.
N3 narenbckuii LEHTP «AxangeMus, 2002. - 424 c.
http://www.pedagogkpu.ru/_1d/4/439.2002-424.pdf

4. TopkynoBa T. B., KopoOGeiinukoBa E. B.. VYueOGHo-mpakTuuyeckoe mnocobue 1o
MaTeMaTUKe  JUIsl  CTYJEHTOB  IIE€JAarOrMUeCKUX  BY30B  HEMATEMAaTHUYECKUX
cnenuainpHocte. - Yemsomnck: MsmarenncrBo UIIIY, 2006. - 166 c.
https://libcats.org/book/800742T- mocTyr cCBOOOTHBIN.
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http://www.pedagogkpu.ru/_ld/4/439.2002-424.pdf
https://libcats.org/book/800742Т

5.

Cexkaesa JI. P. Marematuka. 3anaun u ynpaxHaenus. Yacte 2: YuebHoe nocodue s
BY30B.- 3narensctBo "Jlanp", 2024. — 152 c.
https://lanbook.com/catalog/matematika/matematika-zadachi-i-uprazhneniya-chast-2/ -
JIOCTYII CBOOOTHBIH.

8.2. /lonoaHumesavHasa numepamypa:

1. BboromosioB H.B. Maremaruka: Yu-k qis 6akanaspos/ H.B. boromosnos, I1.11.
Camoiinenko — 5-u3g. M.: FOpaiir, 2012 — 396 c. — Cepus: bakanasp.

2. bonrsuckuii B.I'., Cunopos 10.B., [llabynun M.W. Jleknuu u 3a1a4u mo 3J€MEeHTapHON
marematuke. M.: «Haykay», 1997

3. Bunenxun H.A., ITemmkano A.M., Poxnenctsenckas B.B., Croiinosa JI.I1.. Maremaruka.
M.; Ilpocsemienue 1977.

4. Myccanaepa 3.Y. Hekotopsie Bonpockl maTtemaTuku. Kapadaesck. M3n-so KUI'TIY,
1999. —147 140c.

5. Harancon W.I1. KpaTkuii kypc Bbiciieii MmareMaTtuku — 8-e uza, crep. Cno.: Jlanb- 2005.
—736c¢.

6. Huxonwsckuii CM., [Totanos M.K. Anre6pa: [Tocobue nns camooOpazoBanus. - M.:
Hayka. I'maBaas penakius gus-mar. mureparypsl, 1984.-288c.

7. TIucemennsiii JI.T. KoncnekT nekiuii mo BeICHIei MaTeMaTHKe: MOJHBIN Kypc. - 9-e u3 .
M.: Aiipuc-ipecc 2009. 608 c.

8. IIemmkamo A.M. Croiinosa JI.I1. OcHOBBI HAYAILHOTO Kypca MaTeMaTuku. M.:
[Ipoceemenue, 1977.- 320 c.

9. CanmarapoB X.M. Maremaruka. Beonusiii kypc. Kapauaesck: U3n-so KUI'Y, 2009.- 368
c.

10. CroitnoBa JI.II. Bunenkun H.S. Ilensie HeorpunarensHbie yucia. M.; IIpocsemienue
1986.

11. VprenoB H.C. OcHoBHbIe MOHATUS MaTeMaTuku. PoctoB-Ha-/lony. U3a-Bo «DeHukce»,
2009.- 206¢.

8.3.Pecypcubl 3BC

1. bepesuna, H.A. Maremaruka: yueOHoe nocooue / H. A. bepesuna, E. JI. Makcuna. -
Mocksa: PUOP; MWudpa-M, 2013. - 175 c. - ISBN 978-5-369-00061-8. - URL:
https://znanium.com/catalog/product/369492. — Pexxum moctymna: 1o moamucke. - Tekcr:
AIEKTPOHHBIN.

2. I'ymusn, b. HII. Matematuka. ba3zoBeiii kypc: yuebnuk / b. III. DIymusua, P. 5.
Xamuny/umH. - 2-€¢ u3l., nepepad. m jgomn. - MockBa: M®IIA, 2011. - 712 c. -
(YHuBepcuterckas cepusi). - ISBN 978-5-902597-61-2. - URL:
https://znanium.com/catalog/product/451279

3. .—Pexum gocryma: mo moanucke. - TeKCT: 2IeKTPOHHBIN.

4. MaremaTuka B mpuMepax U 3ajgadax: ydeOHoe mocobue / O. M. [lertsapesa, JI. H.
XKypbenko, I'. A. Huxonona [u 1p.]. - MockBa: UHOPA-M, 2020. - 372 c. - ( Beicuiee
obpasoBaHue: bakamnaBpwuar). - ISBN 978-5-16-011256-5. - URL:
https://znanium.com/catalog/product/1077632. — Pexum nocrtymna: 1mo moamnucke. - Tekcr:
3JIEKTPOHHBIMN.

5. Crotinosa, JI. II. Teoperuueckne OCHOBBHI HAYaIbHOTO Kypca MaTeMaTHKHU: y4eOHOe

noco6wue / JI. T1. Croiinosa. - 6-e u3m., ucnp. u jgom. - Mocksa: Akamemus, 2020. - 281,
[1] c.: mn. -ISBN 978-5-4468-8927-3. - URL.:
https://expose.gpntbsib.ru/expose/vnp-74726359/book/%D0%932020-
14392%D1%83%D0%BF%D1%80435203151.— Pexxum noctyma: o mojanucke. - Tekcr:
3JIEKTPOHHBIMN.
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https://znanium.com/catalog/product/1077632
https://expose.gpntbsib.ru/expose/vnp-74726359/book/%D0%932020-14392%D1%83%D0%BF%D1%80435203151
https://expose.gpntbsib.ru/expose/vnp-74726359/book/%D0%932020-14392%D1%83%D0%BF%D1%80435203151

9. MeToaM4YeCKUE YKA3aHUA AJIs1 00yYaIlOLIMXCA 10 OCBOEHUIO
y4e0HOM AU CHMIIIMHBI (MOAY/Is)

Bun yaeOHbIX|OpraHu3anus 1eITeIbHOCTH CTYy/ICHTa
3aHATUU
Jlexuusa Hanucanue koHCIIEKTa JIEKUUA: KPATKOE, CXEMATUYHOE, MOCIIEI0BATEIBLHOE

(uKCUpOBaHHE OCHOBHBIX IIOJIOKEHHUH, BBIBOJOB, (DOPMYIHPOBOK,
00001IeHUH; BBIICJICHNUE KIIOYEBBIX CJIOB, TepMuHOB. O003HaueHUE
BOIIpOCa, TEPMHMHA, MaTepHalia, BbI3BIBAIOLIETO TpyaHOCTU. Ecmu
CaMOCTOSITEJIbHO HE YJaeTcsi pa3o0paThCsi B Marepuale, HEOOXOIUMO
chopMyIUpoOBaTh BONPOC U 3aaTh MPernojaBaTeNio Ha KOHCYJIbTAlluU, Ha
MPAKTUYECKOM HJIU JIAOOPAaTOPHOM 3aHATHU

KonTponbhas 3HAKOMCTBO C COJIEp)KaHUEM 3a/laHui, ¢ TUIIOBBIMH IIpuMepamu. Pemenue
pabora/ TECTHI,[33/1a4 W YNPAXHEHUW C OMOPON Ha KOHCHEKT JICKIIMHM, Ha CIPABOYHBIC
WHAUBHUAYalIbHbIE  |MaTEpUAJIbI.

3a/1aHus

Camocrostensaas | [IpopaboTka yueOHOTO MaTepuaia 3aHATHIA JIEKIIMOHHOTO TUNa. M3y4yeHune
pabora HOBOI'0 MaTepHalla 10 €ro U3JI0KECHHs Ha 3aHATUAX. Pelenue ynpaxxHeHun
n 3agad. CaMoCTOSATENbHOE W3YYEHHE OTAEIBHBIX BOIPOCOB TEM
JUCLMIUIMHBL, HE pacCMaTpUBAaEMbIX Ha 3aHATHAX JIEKIMOHHOIO THIIA.
[ToaroroBka K TeKylieMy KOHTPOJIIO, K IPOMEKYTOUHOM aTTECTallUU.

IToaroroska k|{[Ipu moarotoBke K 3adery, 3a4eTy HEOOXOJUMO OpPUEHTHUPOBATHCA Ha
3a4ETy, OK3aMEHY  |KOHCIIEKTHI JIEKIHI, PEKOMEHAYEMYIO JJUTEPATYPY H JIP.

[lpy wu3ydyeHMM JaHHOM JUCLUUIUIMHBI NPEAYCMOTpPEHbl  cienyromue  (opMbl
CaMOCTOSITENIbHOM pabOThI.

1. KoncnektupoBaHue B pabodei TeTpaau
2. Hammcanue pedepara

3. Pabora c nHTEpHET-UCTOYHUKAMU

4. PemieHue ynpaxHeHUH U 3a7a4

5. Pemenue TBOpueckux 3agau

Kaxngas u3 HMX cnenuduyHa, HO B TOXE€ BpeMs, BIIaJIeHHE OMHCAHHBIMU BUIAMU
NeSITeIbHOCTH  COocOOCTBYeT Oojiee  YCHEUIHOMY OCBOEHHMIO JIFOOOW —JAMCHUIUIMHBL U
camooOpazoBanuto. KpaTko omuiiem, 4To HEOOXOJUMO IMPOJEMOHCTPUPOBATh CTYAEHTY JUIS
NOJY4YEeHUsT MHUHHMMAJIbHOTO KOJHMYECTBa Oa/uloB B PEUTHMHIOBOM CHCTEME OLICHWBAaHUS
pe3yabTaToOB OOYYEHHS.

Koncnexmuposanue 6 paboueii mempadu: CaMOCTOSTENIbHO HAWTH HCTOYHMK U
3a(pUKCUPOBAaTh OCHOBHBIE HJEU, CIIOCOOBI, ONpEAeNeHUuss M METOAbl 10 JIaHHOW TeMe;
IpeJCTaBUTh MH(OPMAIIHIO B BUJE CXeM, TaOJIMIL MJIK TUarpaMM.

Hanucanue peghepama: onpenenuTb HECKOIbKO MCTOYHHKOB MH(POpPMAIUMU MO JaHHOU
TeMe, COCTaBUTh IUIaH pedepaTa M HaNuUcaTb OCHOBHBIE 33Ja4M, NMPEACTaBUTh MH(POPMAIUIO B
JIOTHYECKON MOCIIE0BAaTENbHOCTH C IPUMepaMu U3 MPOo(dheCcCHOHATBLHOM 00IaCcTH.

Pewenue meopueckux 3adau: BbHIOpaTb METOJ pPELICHUS U MPEACTaBUTh pELICHHE
HECTaH/AapTHOM 3aJaud; MpU 3aTPYAHEHHM B pELIEHUU YyKa3aThb XapakTep 3aTpyAHEHUs u
BO3MO>KHBIE ITYyTH €T0 pa3peIIeHHUs.

Cocmasnenue ananumuyeckux mabauy: MHPOPMAIUIO U3 HECKOIBKUX (3-5) HCTOYHUKOB
IpPEJCTaBUTh B TAOJHIIBI, JUIsl 3TOTO Pa3/eNIUB €€ Ha CMBICIOBBIE OJOKH, JHOO0 CrpyNIHUpOBaTh
MH(pOpPMALIMIO 10 KaKUM-THO0 BbIOpaHHBIM KpuTepusiM. [locie Tabnuubl 1aTh KOMMEHTapuid,
BBIBO/I.
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H3yuenue  keuic-mamepuanog:  3aHATHS 10  AHAIM3y KOHKPETHOM  CHUTYyallUH
OPUEHTUPOBAaHbl HAa HCIIOJIIB30BAHME M IPAKTUYECKOE IPHMEHEHUE 3HAHUM, IOJyYEHHBIX B
IIEPUOJl TEOPETUYECKON MOArOTOBKH, a TaK)KE YMEHMM, ONUPAIOIIMXCS HA MPEABIAYIIHANA OIBIT
IIPAKTUYECKON AEATEIbHOCTHU CIIYILATEICH.

TemaTuka pedepaToB / 10KJIAT0B, COOOIIEHN I

1. lenyKTUBHBIN METOJI B MaTeMaTHKE.

. MaTemaruka KaKk yHUBEpPCAJIbHBIN SI3bIK HAYKH

. Marematuueckoe MOJECIMPOBAHUE B M€1aroruke (MCUXOJIOTUH)
. AKCMOMaTHYECKUHA METOI

. PaBHOCHIIbHBIE BBICKA3bIBAaHUS

. [Tapanokc mmxena

. I'padbr u ux npumeHeHne

. Kak cpaBHUTBH OecKkOHEUYHBIE YHCTIOBbIE MHOYKECTBA

. PaBeHCTBO, CXOACTBO, OPSAOK.

10. JIBonuHas cUCTEMa CUUCIICHUS.

11. KomOuHaTopuka u a3apTHbIE UTPbI

12. Craructuka — nu3aitH nHGOpMaIIiu.

13. I'pynnupoBka uHpoOpmManuu B BUJE TAOIHII.

14. I'paduueckoe npeacrabieHne HHGOPMAIUH.

15. l'ucrorpamma pacnpeaeneHus 60bpIoro 00bemMa HHPOPMALIUH.
16. «ITaciopT» BBIOOPKH.

17. DxcniepuMeHTaIbHbIE JAHHBIE U BEPOSITHOCTH COOBITHI.
18. I3mepenne nHGpOpMaIIuH.

19. KonupoBanue napopMaiuu.

20. BeposiTHOCTH ¥ HTHGOpMAILIHS.

O 0N L B~ W

Memoouueckue pexomenoayuu: HEOOXOAUMO PACKPBITh OCHOBHBIC TOHATHSA IO TEME,
NPUBECTU JOCTYMHbIE MpUMEphl. [Ipy HamMUMKM HECKONBKUX ONpPENENeHUN, pPa3HbIX CIOCOOOB
pellleHus, Pa3MMYHBIX B3TJSAO0B M HJEH, MPOBECTH CPABHUTENbHBIM aHATU3 MU TMPEACTaBUTH
pe3yabpTaThl B Tabnwmile (cxeme, nuarpamme). Cchlika Ha UCTOYHUKU 00s3aTeNbHA 110 TIPaBUIaM
I'OCT 7.0.5.-2008 («Cucrtema cranaapToB Mo MH(OpMaIMK, OUOIMOTEUHOMY U M3AATENbCKOMY
neny. bubnuorpaduueckas cceuika. OOmme TpeOoBaHMSI M MpaBuiIa coCTaBlieHUs»). OO0bem
pedepara no 15 crpanun. O6beM nokiaana / coodiieHus e 6onee 7 MUHyT. []ens TaHHOTO BUAA
JeSTEIbHOCTH: HAyYUThCSl OTOMpaTh HEOOXOAUMYIO HH(POPMAIUIO U3 PA3INYHBIX UCTOYHUKOB U
NpeICTaBIsITh €€ (YCTHO W THCHbMEHHO); BBIMOJNHATH CHCTEMAaTH3aluil0 OTOOpaHHOU
nH(pOpMallMK; YMETh PallMOHAIbHO MPEICTABISTh HH()OPMALIHIO.

BaxHoll yacTbio caMOCTOATENbHOIM padoThI SABIsAETCS U3y4YeHUE YUeOHON JINTEpaTyphl.
OcHoBHast pyHKIIHS y4eOHUKOB - OPUEHTHUPOBATh CTY/IEHTOB B CHUCTEME Te€X 3HAHUM, YMEHUH U
HABBIKOB, KOTOpBIC JIOJDKHBI OBITh YCBOGHBI IO JaHHOW JUCHUIUIMHE OyIyIIUMHU
cnenuanuctaMid. B mporecce u3ydeHus JAHHOM TUCIUIUIMHBI YYUTBHIBAETCS IOCEIIAEMOCTh
JIEKIIUH, OIEHUBAETCS aKTUBHOCTH CTYJEHTOB Ha MPAKTHUYECKUX 3aHATHSX, a TAKKe KauyeCTBO U
CBOEBPEMEHHOCTh IOJATOTOBKM TEOPETUYECKHX MAaTepUaIoB, NPAKTHMUECKUX U JOMAIIHHX
3agaHuii. Ilo OKOHYAaHUM M3Y4eHUs JAUCLUIUIMHBI TPOBOAMTCS 3a4eT WJIM DSK3aMEH [0
MPEeJI0KEHHBIM BOIPOCAM U 3a/IaHUSIM.

9.1. Meroauyeckne peKOMEHAANMH IO OCBOEHHIO JIEKIIMOHHOTO MaTepuaJa,
NMOAT0TOBKE K JICKIHMAM
KoHcnektupoBanue neKUMHM — BaKHBIM IIar B 3allOMUHAHMM MaTepHalia, M03TOMY
KOHCIIEKT JIeKIIMA HEO0OXOAMMO HMMETh KaXJIOMy CTYAEHTY. 3ajauya CTyAEHTa Ha JEKIUH —
OJIHOBPEMEHHO CIylIaTh MPENnojaBareis, aHAIU3UPOBAaTh M KOHCIEKTUPOBATh WH(GOPMAIUIO.
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IIpu 3TOM Kak CBUACTEIBCTBYET IIPAKTHUKA, HE HYKHO CTPEMMTBCS BECTH JOCIOBHYIO 3aIIKCh.
Taxum 006pa3oM, JEKIHIO MTPENOAABATENS MOKHO KOHCIIEKTHPOBATh, IPH 3TOM Ba)KHO HE TOJIBKO
BHUMATEIBHO CIIyIIaTh JIEKTOPa, HO M BBUICTATh HamOolee BaXHYI0 HWHPOPMALUIO U
COKpAILIEHHO 3aluchiBaTh ee. IIpu 3TOM 0HO U TO K€ colepkaHue (UKCUpYeTCsl B CO3HAHUU
4eThIpE pas3a: BO-NIEPBBIX, IPU CaMOM CIIYLIAHWH; BO-BTOPBIX, KOIZA BBIACIACTCS IJaBHAs
MBIC/Ib; B-TPETbHMX, KOIJa IOJbICKMBaeTCs obOoOmaromas ¢pasa, M, HaKOHEL, NpPHU 3aIMCH.
Marepuan 3anioMuHaeTcst 60Jiee MoIHO, TOYHO U MPOYHO.

XOpomui KOHCIEKT — 3aJ0r YEeTKMX OTBETOB HAa 3aHATHUAX, XOPOLIETO BBIIOJIHEHHUS
YCTHBIX OIPOCOB, CAMOCTOSATEIBHBIX M KOHTPOJIBHBIX Pa0OT. 3HAUMMOCTh KOHCIIEKTUPOBAHHS Ha
JIEKIIMOHHBIX 3aHATUAX HecOMHeHHa. [IpoBepeHo, uTo cocTaBiieHHE YPPEKTUBHOIO KOHCIEKTA
JICKIMIA MOKET COKPAaTUTh B YETHIpE pa3a BpeMs, HEOOXOJMMOE JJIsi TTOJTHOTO BOCCTAHOBIICHHS
HYXHOH wuH(popMmanuu. [lyis SKOHOMHUM BpEMEHHM, Iepel KaKAOH JeKIued HeoOXoquMo
BHMMATEJIBHO INPOYUTaTh MaTepuan NpEeAbIAyIIeHd JIEKLIUN, BHECTH HCIPABICHUSA, BBIICIUTH
BaYKHBIE ACIIEKThl N3y4aeMOIr0 MaTepraia

KoHcnekT moMoraer He TOJBKO JIyYIlle YCBaMBaTh MATEPHUAIl HA JICKIUHU, OH OKa3bIBACTCS
HE3aMEHUM IIpU MIOArOTOBKE K 3a4eTy WK 3k3aMeHy. Clie10BaTenbHO, CTYACHTY B JajbHEHIIEM
B2XHO yMETh O(POPMHTH KOHCIIEKT TaK, YTOOBI BAYKHBIE MOMEHTBI MAaTEMATHKH OBLIN BBI/ICICHBI
rpa¢puyecky, a TIJIaBHYI0 HH(POPMALUIO CIIEeAyeT BBIACNATh B CAMOCTOSATENIbHBIE ab3allbl,
¢bukcupys ee 6osee KpynHbIMU OyKBaMM WJIM LIBETHBIMU MapkepaMu. KoHCIIEKT JOKEH UMETh
HOJIS ISl 3aMETOK. DTO MOT'YT ObITh KaKUE-TO CCBHIJIKU M, HAKOHEL, COOCTBEHHbIE KOMMEHTAPHH.

9.2. MeTo,cmquKne PEKOMEHAANHUH IO MOATOTOBKE K INIPAKTUYC€CKHUM 3aHATUAM

[TpakTryeckue 3aHATHS SBISIOTCS OJHHUM W3 BHUJAOB 3aHITUH NPH H3ydEeHHH Kypca
JTUCIUTUTMHBL  «MaTeMaTuka» M BKIIOYAIOT CAaMOCTOSTEIBHYIO MOJITOTOBKY CTYACHTOB IIO
3apaHee MPEIOKCHHOMY IIJIaHY TEMbI, BBITIOJHEHHUE JIOMAIIHErO 33aJaHus 10 MPEIIOKESHHOU
JUTEepaType, COCTaBICHUE CXeM, TabIuIl, paboTy ¢ y4eOHBIMU MOCOOUSIMHU.

[lenpro MPaKTUYECKUX 3aHSATHI SBISETCS 3aKpeIICHUE, paclIMpeHue, yriiyOJieHne
TEOPETUYCCKUX 3HAHMIA, TIOJTYUYCHHBIX Ha JICKIMSX U B X0JIC CAMOCTOSATEIBHOM pab0ThI, pa3BUTHE
MaTeMaTHYECKOH KYJIbTYPHI.

3amavell MPaKTHUECKOTO 3aHATHS SBIsAETCS (OPMHUPOBAHHME Y CTYJICHTOB HAaBBIKOB
CaMOCTOSITCIILHOTO MBITIICHUS, YMEHHUS 0000IIaTh U aHATM3UPOBaTh (PAKTUUCCKUN MaTepual,
CpaBHUBATh pa3IMYHBIC BAaPHAHTHI pEIICHWH, OTOMpaTh HauboJiee paIlMOHAIBHBIC MyTH
perreHus. B mporiecce moaroToBKH K MPAKTHYECKUM 3aHITUSM CTYICHT YIUTCS:

—  OBJIAJICHHIO KYJIBTYPOI MBIIUICHUS,

— CIIOCOOHOCTHIO K 0000IIEHNIO, aHATIN3Y, BOCHPUATHIO HHPOpMALUH,

— TIOCTaHOBKE IIEJIU U BBIOOPY MyTell €€ JOCTUKEHHS

— YMEHUI0O TPUMEHATh 3HAHWE TEOPETHYCCKMX OCHOB W  TEXHOJOTHI
MaTeMaTH4ecKoro oopa3oBaHusl,

— YMEHHIO UCIIOJIb30BaTh METO/IbI PA3BUTHS 0OPA3HOTO U JJOTUYECKOTO MBIIIICHHUSI,

— (opMupoBaTh MPEIMETHBIC YMCHHUS U HABBIKU MJIQJIIIUX IIKOJIEHUKOB,

— BOCIHUTBIBATH Y MJIAAIINUX [MKOJBHUKOB HMHTCPEC K MATCMATHUKE U CTPEMJICHUC

HCIIOJB30BAaTh MaTEMaTHUYCCKUE 3HAHUS B HOBC&HHGBHOﬁ KHU3HU.

Jexkyua - Benymas ¢opma opraHmszanuu ydeOHoro mporecca B Byse. llonoBuny
ayJIUTOPHBIX 3aHATUH 1O Kypcy «OCHOBBI MaTeMaTH4ecKod o00paboTku HH(OpMAITU
COCTaBJISIIOT JIEKIIMHM, IO3TOMY YMEHHE paboTaTh HAa HUX - HAcyllHas HeoOXOJUMOCTh
OakanaBpa. [IpUHATO BBIAENATH TPH dTarna 3Toil paboThI.

Ilepswiii - ipeBapuTEIbHAS] TOATOTOBKA K BOCIPHUATHIO, B KOTOPYIO BXOJUT IMIPOCMOTP
3anyMcel MpenpIAyllel JEKIUU, 03HAaKOMJIEHHE C COOTBETCTBYIOIMM pPa3elioM MpOrpamMmbl U
MpeBApUTENbHBIN MPOCMOTp Y4eOHHMKAa MO TeMe MpPEJCTOSIIEH JEeKIUH, CO3/laHuE IEeIeBOn
YCTaHOBKH Ha IIPOCIIYIIUBaHUE.
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Bmopod - OpOCIHYyHIMBAHUC W 3allUChb, MPCANOJIAraromne BHHUMATCIBHOC CIYIIaHUC,
aHaJIM3 U3J1araeMoro, BblJIEJICHUE TJIABHOTO, COOTHOIICHHE C paHee M3YyYEHHBIM MaTEepHaIoOM U
JIMYHBIM  OIIBITOM, KpaTKyr0 3alluCb, YTOYHCHUC HCIOHATHOIO MM MPOTUBOPCUUBO
U3JI0)KEHHOTO MaTepuajia MyTeM BOMPOCOB JIEKTOPY. 3aluch cleayeT JenaTh Jubo Ha
OTJIENbHBIX MPOHYMEPOBAHHBIX JIUCTaX, MO0 B TeTpaau. OOs3aTeNbHO HAIO OCTABIISITH MOJIS
JUTSL METOJIMYECKUX TOMETOK, 1onoJiHeHU!. [TyHKTHI T1aHoB, pOpMYyITUPOBKHU MTPaBUJI, TOHITHIA
CIeNyeT BBIACIATH M3 001mero Tekcra. llemecooOpa3Ho MOJIb30BATHCS CHCTEMON COKpAIICHHIA
HaunboJjiee 4YacTo yHoTpeOIsieMbIX TEPMHUHOB, a TaK)Ke HCIOJIb30BaTh LIBETOBYIO Pa3METKy
3aMMCanHOTO MPHU MOMOIIHU (IIOMACTEPOB.

Tpemuii - nopaboTKa JEKIUU: MEpEYUTHIBAHME M IpaBKa 3amucei, MnapajieiabHoe
HN3Yy4YCHHUC y‘-I€6HI/IKa, JOIIOJIHCHUEC BBIIITMCKAMU M3 pCKOMeHI[OBaHHOfI JIUTCPATYpPBhI.

10. Tpe6oBaHUA K YCJI0BHMAM peav3aluy pa6oye NporpaMmbl AU CLUTIIAHBI
(Monyis)

10.1. O61mecucTeMHble TPe6GOBAHUA

DJIeKTPOHHAsA HH(POPMALMOHHO-00pa3oBaTeabHas cpera PI'bBOY BO «KUI'Y»
Kaxnprii  oOydaromuiics B TeueHHWE Bcero mepuojga oOydeHuss  obOecreueH

WH/MBUYAIbHBIM ~ HEOTPAHUYECHHBIM  JIOCTYIIOM K AJIEKTPOHHOW  WH(POPMAIMOHHO-
obpazoBarenbHoi cpeae (ANOC) YauBepcutera u3 a000H TOUKH, B KOTOPOH UMEETCS TOCTYII K
UH(POPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHONH ~ CETH «lHTEpHET», KAaK Ha TEPPUTOPHH

YHuBEpCHUTETA, TaK U BHE €€.

@OynkuuonupoBanne  OUMOC  obecrieynBaeTcsi  COOTBETCTBYIOIIUMH  CPEICTBAMHU
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTMH ¥  KBajnudukaiued paOOTHUKOB, e¢
UCTIONB3YIOMMX W mojuaepkuBaonmx.  Oynkmuonupoanne IOHMOC  cooTBeTcTBYET
3aKoHoAarenbCTBy Poccuiickon denepanumu.

Anpec odunmanpHOTO caiita yHuBepcurera: http://kchgu.ru.

Anpec pasmenierns JUOC ®I'BOY BO «KUI'Y»: https://do.kchgu.ru.

JIEKTPOHHO-0MOINOTEYHbIEe CHCTEMBI (3JIEKTPOHHbIE OHOJINOTEKH)

YueoOHbIii roa HaumenoBanmue HOKYMEHTA ¢ YKa3aHUEM PEKBU3UTOB CpOK I[eﬁCTBHﬂ
JOKYMEHTAa

OnexTpoHHO-O0nboTeuHas cucrema OO0

2025/ 2026 «3nannym». JloroBop Ne 249-36¢ ot 14 mas 2025 . A0 14.05.2026 .

yueOHBIN roj OnekTpoHHO-OnbMoTeuHas cucrema «Jlaub». Jlorosop Ne | ot 11.02.2025r.
10 ot 11.02.2025 . o 11.02.2026r.

2025/ 2026 Onexrponnas 6ubnmorexa KUI'Y (3.B.). Ilonoxenne 06 3b | beccpounsiii
Y4eOHBIN Toj yTBepkAeHO YueHbM coBeToM OT 30.09.2015 r. IIporokon
Ne 1). Dnextponnsiit anpec: https://lib.kchgu.ru/)/

2025/ 2026 OeKTPOHHO-OMOIHOTEYHBIE CUCTEMBI:

Y4eOHBIH Toj Hayunas snextponHas Oubmmoreka «ELIBRARY.RU» -
https://www.elibrary.ru. JInLieH3MOHHOE  CcOrJIalleHue
Ne15646 ot 01.08.2014 r. becninatHo. beccpounsrit

HammonansHast  anexTponHas  6mbmmoreka (HOb) —
https://rusneb.ru. Jlorosop Nel101/H2B/1391 ot 22.03.2016 1.
becnuiatho.

OnektponHbli  pecypc «Polred.com 0O630p CMU» -—
https://polpred.com. Cornamenue. becmiatHo.
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10.2. MaTepHaIbHO-TEXHUYECKOE Y Y4€GHO-MeTOAuYeCKOoe 06ecnedeHne AU CIUILTUHbI

3aHATUS TPOBOIATCS B YUYEOHBIX ayJUTOPUAX, MPEAHA3HAYCHHBIX IS MPOBEACHUS
3aHATHH JIEKIMOHHOTO W TPAaKTHYECKOTO THIA, KYPCOBOTO IPOCKTUPOBAHMS (BBITOJIHEHHUS
KypCOBBIX pPa0OT), IPYNIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTALMH, TEKYIIErO KOHTPOJS M
IPOMEKYTOYHOM aTTeCTallid B COOTBETCTBHU C PAaCHMCAHWEM 3aHATHH 10 00pa3oBaTeIbHOM
nporpamme. C ONMUCAaHHEM OCHAIIEHHOCTH AayJduTOPUH MOYKHO O3HAKOMHTHCS Ha CalTe
YHUBEPCUTETa, B pasleie MaTepUalbHO-TEXHUYECKOr0 O0eCleUYeHHss W  OCHAIIEHHOCTH
obpasoBaTenpHOTro mpoliecca 1o aapecy: https://kchgu.ru/sveden/objects/

10.3. He06x0AMMBIi1 KOMILJIEKT JIMIEH3MOHHOT'0 IPOrpaMMHOI0 o6ecnie4eHust

1. ABBY FineReader (munensust NeFCRP-1100-1002-3937), 6eccpounast.

2. Calculate Linux (aecén B EPPII Ilpuka3zom Munkomcssizu Ne665 ot 30.11.2018-
2020), 6eccpounasi.

3. GNU Image Manipulation Program (GIMP) (nuuensus: NeGNU GPLv3), 6eccpounast.

4. Google G Suite for Education (IC: 01i1p5u8), 6eccpounast.

5. Kaspersky Endpoint Security (nmumiensus Ne 280E2102100934034202061), ¢ 03.03.2021
no 04.03.2023 r.

6.Kaspersky Endpoint Security. Torosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok aeiictBus auneHuuu ¢ 27.02.2025r. o 07.03.2027r.

7.Microsoft Office (nmuensus Ne 60127446), 6eccpounasi.

8.Microsoft Windows (uniensus Ne 60290784), 6eccpounasl.

10.4. CoBpeMeHHbIe IpodeccoHa/IbHbIE 6a3bl JAHHBIX U HHPOPMaIHOHHbIE CIPAaBOYHbIE

CHCTEMBI

1. ®enepanbhbiii mopran «Poccuiickoe oopasoBanue»- https://edu.ru/documents/

2. Enmnas xommekums mudpoBbix oOpasoBarenbHbIX pecypcoB (Eamnas xomnekmms L{OP) —
http://school-collection.edu.ru/

3. bBa3bl nanHBIX Scopus U3AaTEeILCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. Tlopran denepalbHBIX TOCYJApCTBEHHBIX OOpA30BaTEIbHBIX CTAHAAPTOB  BBICIIETO
obpazoBanus - http://fgosvo.ru.

5. ®denepanbHBI LEHTP HHPOpPMAIMOHHO-0Opa3zoBaTenbHbIX pecypcoB (OLIMOP) -
http://edu.ru.

6. Enmnas xommekuus mudpoBbix oOpasoBarenbHbIX pecypcoB (Eamnas xomnekmms [{OP) —
http://school-collection.edu.ru.

7. Wudopmarmmonnas cucrema «EanHOE OKHO JOCTyma K obpaszoBaTenbHbIM pecypcamy» (UC
«Enunoe okHOy) — http://window/edu.ru.

11.0c06eHHOCTH pea/iM3auyy JUCHUILIMHBI AJ1s1 MTHBAJIMA0B U JIUL, C
OrpaHU4YeHHbIMHU BO3MOKHOCTSIMHU 3J0POBbs

B ®I'bOY BO «KapauaeBo-UepkecCknil roCy1apCTBEHHBI YHUBEPCUTET uMeHn Y./l
AnueBa» CO3JaHbl YCJOBUS JUIS TOJIy4EHHs BBICIIEro OOpa3oBaHUS MO 00pa3oBaTENbHBIM
porpaMMaM oOy4aroluXcsi ¢ OTpaHMYEHHBIMH BO3MOXHOCTAMU 3710poBbs (OB3).

CrnenuanbHble yclnoBUs s noiydeHuss oOpaszoBanus mo OIIBO olywarommmucs c
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0pOBBSI ompenesneHbl «llojgokeHuemM o0 oOydeHuu JuIl ¢
OB3 6 KYI'V», pa3MellieHHbIM Ha caiiTe YHUBepcuTeTa 1o aapecy: http://kchgu.ru.
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12. JIuCcT perucTpayyuy u3MeHeHun

HN3menenue JdaTa n Homep JdaTa u Homep Jara
NMPOTOKOJIA NMPOTOKOJIA BBeJICHUSI
Y4Y€HOro coBeTa Y4€eHOro H3MeHeHHUil
paxyabTera/ coBera

HHCTUTYTA, HA | YHHBepCHTeTA,

KOTOPOM ObLIU HAa KOTOPOM

paccMoTpeHbl ObLIN

BOIIPOCHI 0 yYTBEp:KI€eHbI
HEe00X0UMOCTH U3MEHEeHUs B
BHECCHUS OIl BO
usMenenui B OIl
BO

O6nognens! ykazanusie B PIT/] u PIIII, 31.03.2021r., 31.03.2021r.,
nporpammax ['IA noroBopsi: npoTokoa Ne 6 | mpoTokos Ne 6
1. Ha npenocraBnenue nocryna K
JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM
: DIEKTPOHHO-OUOIMOTEYHAs CUCTEMA
«3Hannym», moroBop Ne 51 84 36¢ ot
25mapra 202 1r.(cpok nerictBus ¢ 30
mapta 2021r. no 30 mapra 2022r);
2.Ha nuiieH3noHHOE MPOrpaMMHOE
obecnieuenne —Kaspersky Endpoint
Secunty (nuuen3ust No
280E2102100934034202061), ¢
10.02.2021 mo 03.03.2023 1.
1.O6HOBIIEHBI U pa3paboTaHbl paboyne 29.06.2021 r., 30.06.2021r, 30.06.2021r.,

IIPOrpaMMbl TUCIUIUINH, paboune
pOrpaMMbl IIPAKTHK, pabouue
nporpammel ['IA, paboyast mporpamma
BOCIIUTaHMsI, KaleHAapHbIN y4eOHbII
rpaduk, KaJeHJapHbIi M1aH
BOCIIMTAHHUS.

2.00HOBIEHLI KOMIIETEHIINH B
cooTBeTcTBUH ¢ npukazomM MOH ot
26.11.2020r. Ne 1456 «O BHECEeHUH
U3MEHEHUH B deepanbHbIe
rocyJapCTBEHHbIE 00pa3oBaTeIbHbIe
CTaH/IapThl BBICILIET0 00pa30BaHU»
(3apeructpupoBan Muntoctom PO
27.05.2021r. Ne63650)

npotokoa Ne 10

npotokoi Ne 8

npotokoit Ne 8

OOGHOBIIEH 10TOBOP Ha MPEAOCTaBICHHE
JOCTyNa K DNeKTPOHHO-OHMOIMOTeYHOH
cucreme OO0 «3Hannym». JloroBop
Nel79 OBC ot 22.03.2022r. (cpok
nevicteug ¢ 30.03.2022r. go
30.03.2022r.)

30.03.2022r.,
npotokos1 Nel0

1.B cBsI3M C BCTYIUIEHHEM B CHITY
[Tpukaza MunoOpHayku Poccuu Ne 245

29.06.2022r.,
potokos Ne 13
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ot 06.04.2021r. «O0 yTBEpKICHUH
ITopsinka opraHu3auuu U
OCYIIIECTBIICHUSI 00pa30BaTENbHOM
JESTEIIbHOCTH 110 00pa30BaTeIbHBIM
porpaMMam BhICILIEr0 0Opa3oBaHUs -
nporpamMMam OakaiaBpuaTa,
porpaMMaM MarucTparypb» c 1
ceHTsA0ps 2022r. BKIIIOUUTH Ha3BaHHBIN
MIPUKa3 B IEpeYeHb HOPMATUBHBIX
npaBoBbIX akToB. 2.IlepeyTBepxaena
OII BO. O6nonens PIT/I, PIIII,
nporpammel 'MA, kanengapHbiii
rpaduk ydeOHOro mporecca.

[Tepeytepxkaena OIT BO. OGHOBICHBI
PIIJ, PIIII, mporpammer A,
KaJIeHJapHBIN TpauK yaeOHOTro
nporecca.

OOHOBJIEHBI JJOTOBOPBI:

1. Ha antuBupyc Kacnepckoro
(HdoroBop Ne56/2023 ot 25 ssHBaps
2023 r1.). deiictByer mo 03.03.2025 r.
2. dorosop Ne 915 DBC OO0
«3Hanuym» ot 12.05.2023 r.
HetictByet no 15.05.2024 r.

Pemenue
Y4€HOI'0 COoBeTa
Kury

ot 29.06.2023r.,
npotokoit Ne 8

29.06.2023 .

[TepeytBepxkaena OIT BO. OGHOBIEHBI:

y4eOHBI MJIaH, KaleHIapHbIi
yuebHsIit rpaduk, PITJI, PIIII,
nporpammel ' MA, Bocrintanus
KaJICHAAPHBIN TJIaH BOCIIUTATEIIbLHON
paboTHL.

OOGHOBIIEHBI JJOTOBOPBI:

1. Ha antuBupyc Kacnepckoro.
([JoroBop Ne56/2023 ot 25 stHBaps
2023r.). HevictByet o 03.03.2025r.

2. Horosop Ne 238 36¢c OO0
«3Hannym» ot 23.04.2024r. [lelicTByeT
nmo 11 masg 2025r.

3.HoroBop Ne 36 ot 14.03.2024r. 56¢
«Jlanp». leiicteyet no 19.01.2025r.

29.05.2024r.,

npotokod Ne 8

30.05.2024r.,

OOHOBIIEHBI JIOTOBOPHI:

1. Ha antusBupyc Kacnepckoro.
(HdoroBop Ne56/2023 ot 25 saBaps

30.04.2025r.,

30.04.2025r.,
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2023r.). HevictByer no 03.03.2025r.

2.  HaanruBupyc Kacnepckoro.
(dorosop0379400000325000001/1 ot
28.02.2025r. [JeiicTByeT 1o
07.03.2027r.

3.Jdorosop Ne 915 O5bC OO0

«3nanuym» ot 12.05.2023r.
HetictByet 1o 15.05.2024r.

4. JToroop Ne238 36¢ OO0 «3Hanmym»
oT 23.04.2024r. [detictByet no 11 mas
2025r.

5. HoroBop Ne 249 36¢c OO0
«3Hanuym» ot 14.05.2025r. [leiictByer
10 14.05.2026r.

6./loroBop Ne 36 ot 14.03.2024r. 56¢
«Jlanp». leiictByet no 19.01.2025r.

7.JoroBop Nel0 ot 11.02.202571. 36¢
«JIanby». JleiictByer no 11.02.2026r.

npoTokoi Ne 8
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