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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 e AUCHMILUIMHBI: CUCTEMATU3UPOBATh Y CTYJCHTOB MpEACTaBICHHE 00 OCHOBHBIX
MOHATUSAX MAaTeMaTHK{, [OMOYb OBJIAJETh MHUHUMYMOM JIOTUYECKMX M TEOPETHKO-
MHO>KE€CTBEHHBIX 3HAHUN U YMEHHUN Ha ypOBHE, HEOOXOAUMBIM ISl YCIEIIHOTO U3YYEHUS Ma-
TEMAaTUYECKUX JUCUUIUIMH B IEIaroruyecKOM BY3€; MOBBICHUTH OOIIYyI0 MaTeMaTUYECKYIO
KyJbTYpY, HEOOXOAUMYIO Oy IyllIeMy YUUTETI0 MAaTEMAaTUKH.

1.2 Mecrto aucuuniaunsl B cTpykrype OOIL: [{uctunniaa « BBoaHBINA Kypc MaTemMaTu-
KW» OTHOCHUTCSI K JAMCUUIUIMHAM IPEIMETHOro MOAYJs o Marematuke 4acT, popMHUpyeMon
ydacTHHUKaMu oOpa3oBaTeibHbIX oTHoIeHuH, O010ka b1 (B1.B.01.01) u sBiseTCs JIOTHYECKON
0a30i 1715 U3yYEeHUs: MAaTeMaTUYECKUX JAUCIUIIUH.

1.3 IncuuniinHa HanpapJeHa Ha popMHUPOBaHHe ciaeayomux komnerenuuii: IK-2.

IIK-2. CnocoGeH ocCyIIeCTBIATh IEAarorMuecKyto JesTeNbHOCTh MO0 IPOQHIBHBIM
npeaMeram (AMCUUIUIMHAM, MOAYJISIM) B paMKax MPOrpaMM OCHOBHOT'O OOILETO W CpelHero 00-
11ero o0pa3oBaHusl; HHAMKATOPAMH JOCTH)KEHUSI KOTOPOU SBJISETCS:

e JIK-2.2 Biiageer 0OCHOBHBIMU IOJIOKEHUSMU KIACCUYECKUX Pa3JIEIOB MaTeMaTHye-
CKOM HayKH, CUCTEMOM OCHOBHBIX MaTEMaTUYECKUX CTPYKTYP U METOJIOB.

1.4 TlepeyeHb MIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbTate u3yueHus AUCIIU-
IUTMHBI CTYACHT JOJDKEH
- 3HATH!
JIOTUYECKHE HOPMBI MATEMAaTUYECKOTO SI3bIKA, B YACTHOCTH, OCHOBHBIE 3aKOHBI JIOTUKH;
JIOTUYECKHE MpaBuia MOCTPOCHHS MATEMAaTUYECKUX PacCyKJIeHUH (I0Ka3aTeIbCTB);
CBOICTBa Oomepanuii ¥ OTHOLIEHUI HaJl MHOXKECTBAMU;
BUJIBI OTOOPAKEHUIA;
- YMeThb!
® JIOTMYECKH IPaMOTHO KOHCTPYHPOBATh MaTEMaTHYECKHE MPEUIOKEHUS (B TOM YHCIE TEO-
pPEeMBI) U ONpeAeTICHHs], aHAIU3UPOBATh UX JIOTHUYECKOE CTPOSHHE, 3aIMChIBATH CHMBOJIHYE-
CKH M, HA000pOT, EPEBOIUTH CUMBOJIMYECKYIO 3aIICh HA €CTECTBEHHBIN S3bIK;
® pAacno3HaBaTh, PABHOCHJIbHBI JIM MPEJIOKEHUS U SIBIAETCS JU OJHO CIEJCTBHEM JPYIroro;
peoOpa3oBhIBaTh OTPUILIAHHUE TPEITIOKEHHA, OTPOBEPTaTh OOIIME YTBEPKIECHHUS C TTOMO-
IbI0 KOHTPIIPUMEPOB;
® [EepexoAUTH OT Oe3ycIOBHOM (POPMBI TEOpEMBI K €€ YCIOBHOU (hopMe U HA0OOPOT; CTPOUTH
oOpaTHOe mpeioxkeHue; HopmMyIupoBaTh TEOPEMY B TEPMHHAX «HEOOXOJIHUMO», «I0CTa-
TOYHOY;
®  BBINOJIHATH BCE BUBI ONIEpAIUil HaJl pa3IMYHBIMU MHOKECTBAMU;
® CTPOUTH IpaUKH dIEMEHTApHBIX (DYHKIHI, BBITOJHATH MpeoOpa3oBaHus TpapuKOB; OMHU-
CBIBATh IO rpaduKy U 1o popmysie MoBeAeHHUE U CBOMCTBA (PyHKIINIA;
- BJAJ1eTh!
®  53BIKOM T€OPHH MHOKECTB;
® JIOTMYECKUMH HOpMaMM MaTeMaTHUECKOTO S3bIKa;
® JIOTMYECKMMH METOJaMHU J0Ka3aTelbCTBA.

1.5 O6mas Tpya0eMKOCTh THCHUIIMHbI «BBOIHBIN KypCc MaTeMaTHKI» COCTABISIET 2
3aueTHble eauHuIlbl (1anee — 3E) (72 vaca).

[IporpamMmMa npenycMaTpuBaeT U3yuyeHUE MaTepuala Ha JIEKIUIX U MPAKTUYECKUX 3aHS-
tusx. [IpenycMoTpeHa camocrosiTenbHasi paboTa CTYJEHTOB IO TeMaM M pasaenam. IIposepka
3HAaHUU OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATBHO.

1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH



O0beM AMCHUIUIHHBI M BUbI YU4eOHOH AesiTeIbHOCTH (0uHasi popMa 00yueHHs )

Buj yueoHoii paboThbl Bcero yacos Cemectp 1
OO0m1ast TpyA0EMKOCTh 72 72
AyIUTOpPHBIE 3aHITHS 36 36
Jlekuun 14 14
ITpakTHueckue 3aHATHS 22 22
CamocrositenpHas padora 36 36
Bu HTOrOBOTO KOHTPOJIS - 3a4éT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
2.1 Oynas ¢opma o0yueHus

YyeOHo-TeMaTHYECKHIl IJIaH

AyAUTOpHBbIE 3aHATHS Camocrosi-
HaumenoBanue Bcero
Ne I[IpakTnyeckue | TeJbHasA
TeM (pa3aesioB) 4acoB Jlekuun
3aHATHS pabora
1. | Pa3smea 1. DjeMeHTHLI TeOpHH
A P 44 8 14 22
MHOKECTB
2. | 1.1 Muoxectsa. Oniepa a,
HOYKECTB nepaIuy HaJ 12 9 4 5
MHOECTBAMHU
3. | 1.2 JlexapTOBO MNpOW3BEACHHE
MHOXecTB. OTHOIIeHHsS Ha 8 2 2 4
MHOXXECTBAxX
4, |13 TOOpaKEHUE. Bunsl
Oro0p A 10 2 3 5
0TOOpaXKCHHM
5 114 OyHKIUA. Crioco0On1
3amanus QyHkouu. Bumbr aie- 14 9 5 7
MEHTApHBIX (QYHKIUH U UX
CBOICTBa
6. | Pa3znea 2. DiaeMeHTHI MarTe-
A 5 28 6 8 14
MATHYECKOM JJOTHKH
7. | 2.1 MaremaTtuueckue Mpeio-
KeHHsI U BbIpaxkeHus. Jloruue-
CKHE OIepaIrfy HaJ| MpeIioKe- 20 4 6 10
HUSMH  (BBICKa3bIBAHHSMH U
MpeIuKaTaMu)
8. | 2.2 TeopeMsbl 1 UX BUJBI 8 2 2 4
3auér
UTOIro 72 14 22 36

HNHTepakTUBHOE 00yUYeHHE 110 AUCHUILIMHE

No HaumeHoBaHue Bug dopma KI:)(J)I_
) TeM (pa3aesioB) 3aHSATHA | MHTEPAKTHBHOIO 3aHATHS |
1. | MuoxectBa. Orniepanuu HaJl MHOXe- [P Pabota B mapax: wutocTpa- 1
CTBaMH 1Usl olepaluil HaJ MHOXe-
CTBAaMHM Ha Auarpammax OW-
nepa-Benna




2. | JlekapTOBO MPOM3BEJCHHEC MHOMXECTB. I1P PaboTa B mapax: 1
OTHOIIIEHUS HA MHOKECTBAX BBISICHEHME CBOMCTB OTHO-
HICHWH, 3aJaHHBIX pa3Iny-
HBIMH CIIOCOOaMHU
3. | Orobpaxenue. Bunpl oToOpaskeHuit I1P PaGota B mapax: ycTaHOB- 1
JIeHHe BHJIa OTOOpaKEHUH,
3aJJaHHBIX Pa3IMYHBIMU
croco0amu
4. | @ynkmusa. CrnocoObl 3a1aHust (QyHKIHH. I1P PaboTa B ManbIx rpymnmnax: 2
Bunel snemeHTapHbIX (QyHKIMA U HUX MOCTPOCHUE TPaPUKOB Ky-
CBOICTBa COYHBIX (DYHKITHHA
5. | MaremaThuecKkue TPEIJIOKECHUS W BbI- [P PaboTa B ManbIx rpynmnax: 1
paxeHnud. Jlornueckue ormnepauuu Haj BBISICHEHHE PaBHOCHJIBHO-
MPEIJIOKEHUSIMU  (BBICKA3bIBAHUSIMH U CTH U CJIJIOBAaHUS MpeaHKa-
MpeANKaTaMHt ) TOB
6. | TeopeMbl U KX BUIBI [P Pa6ota B mapax: 1
pabota Hax QopMyJIUPOB-
KOW T€OpEMBI
UToro 7136

3 COAEP/)KAHUE TEM (PA3EJIOB)

PA3JIEJI 1. D1eMeHTBI TEOPUH MHOXKECTB
Tema 1.1. MHoxkecTBa. Onepanuu HaJ MHOKeCTBaMHU

ITonarue MHOXecTBa. YuciioBsle MHOXKecTBa. CHcTeMaTrU3alus BUAOB YUCIOBBIX MHO-
JKECTB, M3y4aeMbIX B mkoje. CriocoObl 3a1anus MHOKECTB. [lepeceucHne, oObeTMHEHNE, pa3-
HOCTb, JIOTIOJIHEHHE MHOXECTB.
Tema 1.2. JlexkapToBo npousseaenne MHOKecTB. OTHOLIEHUSI HA MHOKEeCTBaX

JlekapToBo npou3BeieHre MHOXecTB. OTHOILIEHHS] Ha MHOXKECTBAX U CIIOCOOBI MX 3a7a-
Husl. bunapuble oTHoweHus. CBoMcTBa GMHAPHBIX OTHOIIEHUNA. OTHOLIEHHE SKBUBAJIEHTHOCTH.
Pa3z0uenne MHOXKeCTBa Ha KJIacChl SKBUBAJIEHTHOCTH.
Tema 1.3. OTo0pa:kenue. Buabl oro0paskenuii

OTtobpaxxenue. MHOXeCTBO ONpeeICHHsI, MHOXKECTBO 3HaUeHHs 0ToOpakeHus. Cyxe-
HUeE, pacpocTpaHeHue oroopaxkenus. Kommosumus oroOpaxkennii. UHbexius, cropbekius, Ou-
eKIIHS.
Tema 1.4. @ynkuus. Cnocodbl 3aganus GyHkuuu. Buabl dneMeHTapHbIX QyHKIUH M MX
CBOMCTBA

YTounenue nousatue PyHkuu. CrnocoOsl 3a1anus GyHkuuu. CoiicTBa QyHKIMMA. Busl
(GYHKINH, U3y4aeMBbIX B IIKOJBHOM Kypce MaTeMAaTUKH.

PA3JIEJI 2. DjieMeHTbI MAaTEeMATH4Y€CKOM JIOTUKH
Tema 2.1. MaTemaTnuecKue NpeAJI0KeHUs] U BbIpazkeHus. Jlornyeckue onepanuu Haj
NpeIIoKeHUAMH (BbICKA3bIBAHUSIMHU U NPEIMKATAMH)

Maremarnueckue NpeyIoKEeHNs U BeIpakeHus1. KBaHTOpHBIE ClI0Ba M KBaHTOpHI. JIoru-
YeCKHE ONEPALUN HaJ NPEAIOKEHUAMH (BBICKA3bIBAHUAMM U IIpeaukaraMu). CUMBOJIMYECKast
3aMych MaTeMaTHYECKUX MpeuiokeHnid. PaBHocuiibHbIe nipeanoxenus. Cnenoanue. [IpeoOpa-
30BaHUE OTPULIAHUS [TPEIIOKEHUN.

Tema 2.2. Teopembl 1 UX BHABI

Teopemsbl. HeoOxoaumble 1 JocTaTouHble yciaoBus. MMminkaTuBHas popma 3amnucu
teopeMsl. [Ipsimast u oOpaTHas Teopemsl. [IpoTuBOIIONOKHASL U TPOTUBOMOIOKHAS 0OPAaTHOM
TeopeMbl. PaboTa ¢ hopMyInpoBKoii TeopeMbl. MeTOAbI 10Ka3aTeNbCTBA TEOPEM.




4 METOANYECKHUE PEKOMEHJAIIUHU (YKA3ZAHUA) 1JISA CTYAEHTOB IO
N3YYEHUIO JTNCIUITJIMHBI

«BBOMHBIN Kypc MaTeMaTHUKW» W3y4aeT IMOHSTHS, SBISIFOIIMECS OCHOBHBIMHU JUIsI BCEH
MaTEeMaTHKH: MHOXXECTBO, OTHOIICHHE, OToOpakeHue. ba3oil mjis OCBOCHHS ATHUX TMOHATHHA
SIBIITFOTCS. MAaTEMATHYECKHUE 3HAHUS, TTOJTyICHHBIC B CPEJIHEH IIKOJIE.

JlaHHBIN KypC CHCTEMAaTH3UPYET HMMEIONIUECS 3HAHUS, JOIMOJHICT WX HOBBIMH IOHS-
tussmu. CozepkaHHe Kypca COCTaBISIIOT OMPECNICHUs, MPUMEPhl, HEOOXOAMMBIE TIOSICHEHUS,
TEOpPEMbl U HMX JOKa3aTeJIbCTBA.

JJis yCTIenmHOro YCBOCHHSI MaTepralia JaHHOTO Kypca HEOOXOAMMO:

— IIOCEIICHHE JICKITHM;
— aKTUBHAas pab0Ta HA MPAKTHYECKUX 3aAHSATHUSIX;
— caMOCTOATEeNIbHAs padoTa.

Ha nexnusx mpemnogaBaTesib BBOJUT HOBBIC TIOHSATHUS; IIPUBOJAUT MPUMEPHI, TTOSICHSIFOIIIHNE
ompeneseHue; J0Ka3bIBaeT OCHOBHBIC TeopeMbl. [lo Xomay Jexkuum mpernojaBarellb 3a1aéT
BOIIPOCHI, TOMOTAIOIIME €My MOHSTh, HACKOJIBKO XOPOIIIO YCBOEH MaTepHall.

Ha mnpakTthdeckux 3aHATHUSX MPEAIaraloTcs pa3Hble BHUIABI 3aJaHHH, MOMOTAOIIUX
YCBOWTH BBEIEHHBIC TTOHSITHSI.

CamocrosiTenpbHass paboTa MMEET BaXXHOE 3HAUYEHHWE B OCBOCHHMHM Kypca. Bo Bpems
CaMOCTOSITEIILHON pa0OThl CTYJCHTOB BBISBJISIOTCS IMPOOENBl B YCBOSGHWUM Marepuana. Jlis
CaMOCTOSITEIIbHOW pabOThI CTYICHTAM MpeIIaracTcs UCIOJIb30BaTh JEKIIMK U METOIMYECKHE TI0-
coOwusi, yka3zaHHble B myHKTE 9.1.

KoHTposib Hal yCBOGHHEM MaTepHalia OCYIIECTBISECTCS B BHJE TEKYIIUX MPOBEPOU-
HBIX pa0OT MOCIIE U3YYCHUS OTIIEIBHBIX TeM. ITOroBoi (hopMOit KOHTPOJIS SIBIISICTCS 3a4€ET.

BrinonHnenue 1oMamHuX U CaMOCTOSITENIbHBIX Pa0OT BIUSET Ha OLEHKY Ha 3a4éTe.

Y4yeOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI
CTY/J€HTOB MO IMCUMUILINHE

KoanugectBoO
4acoB, B
D opMbI/BUBI i
HaumenoBanue . COOTBETCTBHUH C
Ne CaMOCTOSITEJILHOM
pasnaesa (TemMbl) yueOHo-
padoThbl
TeMaTH4YeCKUM
IJIAHOM
1. 1.1 MmuoxectBa. Omnepanuu Haj | [ToAroToBka Kk mpakTHYECKUM 5
MHOXECTBAMU 3aHATUAM
2. [TpopaboTka TeopeTHUeCcKOro
1.2 JlekapToBO INpOU3BEACHUE MHO-
MarepHaa no KOHCIEKTaM 4
skecTB. OTHOIIEHHS HA MHOKECTBAX .
JIEKIIAI
3. 1.3 Orobpaxenue. Buabl otobpaxe- | [ToaroroBka k mpakTHYECKUM 5
HUH 3aHATHIM
4. IIpopaboTKa TEOPETUUECKOTO
14 O®ysknua. CnocoObl  3amaHus pop P
Marepuasia 1mo KOHCIIEKTaM
byHKIMH.  Buael  sneMeHTapHBIX N N 7
. . JeKIHi, paboTa ¢ yueOHO
GbyHKIUI 1 UX CBOWCTBA . o
ITKOJILHOM JIUTEPaTypOit
5. 2.1 MaremaTuyeckue MpPeaOKEeHUS
[IpopaboTka TeOpeTUUECKOTO
u BblpaxeHus. Jlornueckue omnepa-
Marepuaia 1o KOHCIEeKTaM 10
[IUU HaJl IPEUIOKEHUSIMH (BBICKA3bI- [
BaHUSMH U TIPEIUKATAMH )
6. IIpopaboTKa TEOPETUUECKOTO
2.2 TeopeMbl U UX BUJIBI pop P 4
Marepuasia Mo KOHCIEKTaM




JIEKIH, padoTa ¢ yaeOHO#
LIKOJIBHOM JINTEPATYPOil

nUToro 36

5 HPAKTUKYM IO JUCHUIIVIMHE

Tema 1.1. Muo:xkecTtBa. Onepanuu Hag MHOkecTBamH (4 4.)
OcHOBHBIE THIIBI 33124
1.3ananre MHOKECTB pa3INYHBIMU CIIOCOOAMH.
2.BpinonHeHue onepanuii HaJ] MHOKECTBAMHU, 3aJJaHHBIMU Pa3IMUYHBIMH CIIOCOOAMH.
3.Pemienue TEKCTOBBIX 3aJ]a4 TEOPETUKO-MHOKECTBEHHOI'O XapaKTepa LIKOJIBHOTO Kypca MaTe-
MaTHKH.
4. VnnrocTpauus onepanuil HaJl MHOKECTBAaMH Ha Juarpammax Oiinepa-Benna.
[Ipumepsl 3a1aHui:
Tumodeena, .JI. BBogHbIl Kypc MaTeMaTHKU: yued. MOCOOUE IS CTYACHTOB YUpEkKIe-
Hu# BeIclI. nief. npod. oopazoBanus / M.JI. Tumodeesa, U.E. Cepreesa,
E.B. JlykpsaHoBa; nox pen. B.JI. MatpocoBa. —M.: M3narenbckuii HEHTP «AKaaeMus»,
2011. - 240 c. n.1.1.

Tema 1.2. /lekapToB0 npou3BeaeHne MHOKecTB. OTHOLIEHHS HA MHOKeCcTBaX (2 4.)
OCHOBHBIE THUIIBI 3aaY:
1.HaxoxaeHnue qexapToBa MpoM3BeIeHNs MHOKECTB, 33JJaHHBIX Pa3IMYHBIMH CIIOCOOaMHU.
2.M3o0pakeHre Ha KOOPIUHATHON TUIOCKOCTH 3JIEMEHTOB JICKapTOBA MPOU3BEICHUS MHO-
JKECTB,3a/IaHHBIX PA3JIMYHBIMU CITIOCOOAMH.
3. Onpenenenue cBOMCTB OMHAPHBIX OTHOLLICHUI.
IIpumeps! 3anaHmii:
Tumodeena, N.JI. BBogublil Kypc MaTeMaTHKU: yued. MOCOOUe ISl CTYACHTOB yUpexkKe-
HUH BeIcII. 1ief. ipod. oopazosanus / M.JI. Tumocdeesa, U.E. Cepreena,

E.B. JIykpsanoBa; nox pen. B.JI. MarpocoBa. —M.: 3narenbckuil HEHTP «AKaaeMHUs»,
2011.-240c. m.1.3.

Tema 1.3. OTo0Opaskenue. Buabl oroopaskenuii (3 u.)

OcHOBHBIE THUIIBI 33124

1.Haxoxnaenune o0pa3zoB ¥ mpooOpa30B MHOXKECTB U UX OT/IEIbHBIX 3JIEMEHTOB.

2. YcTaHOBJIEHHE BU/1a OTOOpaKEHH, 3aJaHHBIX pa3IMYHBIMHU CIIOCOOAMU.

IIpumeps! 3a1anmii:
Tumodeena, 1.JI. BBogublil Kypc MaTeMaTuku: yued. mocoOue Juist CTyICHTOB YUpex/e-
Hu# BeIclI. nied. npod. oopazoBanus / M.JI. Tumodeesa, U.E. Cepreesna,
E.B. JlykpanoBa; nox pen. B.JI. Marpocosa. —M.: M3naTenbekuii LEHTp «AKageMus»,
2011. - 240 c. m.1.2.

Tema 1.4. @ynkuus. Cnocodbl 3aganus gyHkuuu. Buabl aneMeHTapHbIX QyHKIUH
U UX cBoiicTBa (5 4.)
OcCHOBHEBIE THITBI 3a71a4:
1.BbInonHeHue TeCTOBBIX 33/1aHUI Ha 3HAHHE CBOMCTB 3JIEMEHTaPHBIX (PYHKIUH.
2.Iloctpoenue rpadukoB YHKIIHMA, MOTYYEHHBIX U3 AJIEMEHTAapHbIX (PYHKINN MyTeM pa3IMyHbIX
npeoOpa3oBaHuil.
3.IToctpoenue rpavKoB KyCOUHBIX (QYHKIIUH.
IIpumepsl 3ananuit
1.IToctpouts rpaduk GpyHKIUU

3 2
a)y =

X°—x“-2x .
—2 > - HpI/I KaKnX 3HAUYCHUAX X BBIIIOJHACTCA HCPABECHCTBO Y < 3,
X—X




—x34+3x%2-2x

0)y = = [Tpu KakuX 3HAYCHHSIX X BBIIOJIHIETCS HEPABEHCTBO ¥ < 27
2. [TocTpotite rpaduk GyHKITIN
_ (x%47x+12)(x%+3x+12),
a)y = x2+6x+8 !
6 _ (x2+4x+3)(x2-3x+2)
)y = x2—x—2 '

3. Ilpu KakuX 3HAUEHHSIX PIIpsIMasiy = p UMEET
a) 2 obmue Touku ¢ rpadguxkom pynkuuny = f(x)

x+ 6, e x < —1;
x> —=2x+2ecmn—1<x<2;
fa)=4%
oy ecau x = 2.
0) 3 oOmue Touku ¢ rpaduroM pyHKIMUY = f(x)
6
-, ecau x < —2;
X
flx)=4{5x—2

,ecau —2 < x < 2;

x?> —8x + 14,ecnu x > 2.
4. Tloctpoiite rpaduk pynkuuny = f(x)

sin(x+§),ec1m—%”£x§0;
a)f (x) = x+1, ecin 0 < x < 2;

—Vx—2+3, ecau x > 2.
Berauciure f(0), f(6), f(—m — 2).

—3x+ 3,ecnmnx < 1;
0)f (x) = {logl x, ecmmx > 1.
3

Beruncnure f(—8), f(—6), £(0), £(3), f(9).
_ (%)x, ecu x < 0;
B f(x) {\/} +1,ecmu x > 0.
Berauciure f(—5), f(—2,5), f(0), f(4), f(1,69).

Tema 2.1. MatemaTHuyeckHe NpeAI0:KeHUs U BbIpaxkeHus1. Jlormyeckune onepanuu
HA/l NpeNJI0OKeHUsIMH (BbICKAa3bIBAHUSAMH U npeauKkaTamMu) (6 4.)
OcHOBHBIE THUIIBI 33124
1. BeisiBiieHME BBICKa3bIBaHUM U MPEIUKATOB U3 Psiia MATEMATHYECKUX MPEIIIOKEHHI.
2.BpINoNHEHNE KBAaHTOPHBIX Ollepaluil HaJ NpeaIuKaTamMHu.
3.IlepeBoa MaTeMaTUYECKUX BBIPAXKEHUN C CUMBOJIMYECKOIO S13bIKa HA €CTECTBEHHBIH, U 00-
paTHo.
4.BpInonHeHre JOrMuecKrX onepanuii Haj NpeasiosKeHUsIMHU (BbICKa3bIBAaHUSIMU U IIpeIuKaTa-
MH).
5.BrIsicCHEHHE paBHOCWIIBHOCTH ITPEAUKATOB U CIIEIOBAHUSA.
6.ITocTpoenne oTpuIlaHUI IPEITOKEHHM.
IIpumepsl 3anaHuii:
Tumodeena, N.JI. BBogHbIil Kypc MaTeMaTUKu: y4e0. mocoOne It CTYJEHTOB YUPeKie-
HUi BeIcI. nief. mpod. oopazosanus / M.JI. Tumocdeesa, U.E. Cepreena,
E.B. JIykesaHoBa; nox pen. B.JI. MarpocoBa. —M.: 3narenbckuil HEHTP «AKaIeMHUsI»,
2011.-240 c. m.2.1 - 2.7.

Tema 2.2. Teopembl 1 ux BUABI (2 4.)
OcHOBHBIE THIEI 3a1a4:



1.BeisiBiIcHUE YCITOBUS U 3aKTIOUYEHUS TEOPEMBI, CHOPMYITUPOBAHHON B KATETOPUIHOU (popme.
2.IToctpoeHne 0OpaTHOM, MPOTUBOMOIOKHON U KOHTPAIIO3UTHUBHOMN TEOPEM.
3.IlepeBoa hopMyIHPOBKHU TEOPEMBI U3 KATETOPUUHOI (JOPMBI B YCIOBHYIO, U 00OpaTHO.
IIpumeps! 3ananmii:
Tumodeena, N.JI. BBogHbIi Kypc MaTeMaTUKu: y4e0. TocoOue Uil CTYJICHTOB YUpeKIe-
HUi BeIcII. niefl. ipod. oopazosanus / M.JI. Tumodeesa, U.E. Cepreena,
E.B. JlykbsanoBa; oz pen. B.JI. MatpocoBa. —M.: M3narenbckuii HEHTp «AKaaeMus»,

2011. - 240 c. n.3.1-3.5.

6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIe cpeacTBA, MOKA3aTeIH U KPUTEPUH OLIEHUBAHUS KOMIIeTeHIM i

HNupexc
KOMIIe-
TeHINH

OrneHouHoe
CpeICTBO

IHoka3arTenun
OLICHUBAHUSA

Kpurtepuu onennBanus
c¢()OpMHPOBAHHOCTH KOMIIeTEHIU I

I1K-2

IIucemeHnHas
CaMOCTOSI-
TesbHas pado-
Ta

Huzkuit
(HEeyAOBIETBOPUTENBHO)

CamocrosrenbHas paboTa HE 3aCUMTHIBA-
eTcs, €CIIM CTYICHT:

1) nomycTui 4ucio omubOK U HEI0YETOB,
IPEBOCXOJAIIEE HOpPMY, IpPU KOTOPOH
MOXeET ObITh JOCTUTHYT ITOPOTOBBII MOKa-
3aTellb;

2) WK eciy NMPaBUIBHO BBIMOJHUI MEHee
I10JIOBUHBI PabOTBHI.

[Toporosslii
(YIOBJIETBOPUTEIILHO)

CrylieHT npaBWIBHO BBIIOJIHUI HE MEHEe
HOJIOBUHBI Pa0OTHI WK JOIYCTHIL:

1) He Oosiee ABYX rpyOBIX OLINOOK;

2) unu He OoJiee OJHOM TpyOOH M OHOM
Herpy0Ooi OIMOKU U OTHOTO HE/I0UeTa;

3) unu He Oojee ABYX-TpEX HETPyOBIX
OIINOOK;

4) nnu oxgHOM HerpyOoil ommOKH U Tpex
HE0YETOB;

5)unu mpu OTCYTCTBUM OHIMOOK, HO IpH
HAJIMYUU YETHIPEX-TISITH HEJI0UETOB.

BbazoBblit (xopo11o)

CTyleHT BBIMOTHWI PAabOTy MOJHOCTHIO,
HO JIOITYCTHJI B HEW:

1) He Gonee omgHON HerpyOoil OMIMOKH H
OJIHOTO HEJI0YeTa;

2) wiu He GoJiee IBYX HEJJOYETOB.

Bricokwuii (0TIM4HO)

Cryznent 1) BeimonHun paboty 6e3 omu-
OOK M HEJIOUYETOB;
2) nomycTril He 60siee 0OTHOTO Hel0YeTa.

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUILINHE

IIpomexxyTOUHast aTTecTalys sBISIETCS NPOBEPKON BCEX 3HAHUM, HABBIKOB M YMEHHMU
CTYJI€HTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS TUCHUILIMHBL. DOopMOil MpOMeKyTOUHOU aT-
TECTalUHU 10 AUCLUIUIMHE ABJIACTCS 3a4ET.

JI1st olleHUBaHUsl PE3yJIbTATOB OCBOCHHUS AUCIUIUIMHBI IPUMEHSIETCS CIEAYOIINE KpUTe-
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pyur OUCHHUBAHUA.

Kpurtepuu oneHuBaHus yCTHOTO OTBETA HA 3a4eTe

O1neHKa «3a4T€HO» BBICTABIISAETCS CTYACHTY, €CIIU:
a) BBINOJIHEHBI BCE KOHTPOJIbHBIE MEPONIPUATHS U3 (POHA OLIECHOUHBIX CPEJICTB 10 pa3/ely;
0) AaHbI OJTHBIE 0OOCHOBAHHBIE OTBETHI 1O ISITH TyHKTaM OnieTa;
OneHka «He 3a4TECHO» BBICTABIISAETCS CTyACHTY, €CIIH:
a) HE BBIIIOJIHEHBI KOHTPOJIbHBIE MEPOTIPUATHS U3 (POHIA OLICHOYHBIX CPEICTB HIIN
0) He mpeCTaBIeHbl BEpHble 00OCHOBAHHBIE OTBETHI Ha MATh IIyHKTOB OMileTa.

6.3 TunoBble KOHTPOJIbHBIC 3aIaHUA WX UHBIC MaTEPUAJIbI, H606XOHI/IMble AJIA OHCHKH
pe3yJbTaTOB OCBOCHUSA TUCHUIIIMHBI

1.ITpumepsbl 3aJaHUI 1JI51 CAMOCTOATEILHON padoThl o TeMe «MHokecTBa. Onepanuu Hax
MHOKeCTBAMID)
Ha kpyrax Diisiepa npoBepUTh BEPHOCTh PABEHCTBA:

y AUB\O) =(4UB)\C

, AN(B\C)=(4ANB)\C

3 A\ (BNC)=(4NUB)\C

» ANBUO) =(4\B)N(4\C)
5 A\N(BNC)=(4\B)U(4\0)
5 AU(BNO) =(4NBUMANC)
» ANBNC)=(BNO)\ 4

2.I1pumepnl 3a1aHMIi VI CAMOCTOSATEJIbHOI padoThl 0 Teme «/lekapToBO Npon3BeaeHne
MHO:KkecTB. OTHOIICHHSI HA MHOKECTBaxX»

SIBASAIOTCS 1M OTHOIIEHUSIMU SKBUBAJIEHTHOCTHU CJIETYIOIINE OTHOLICHMUS:

1) ObITH MITaJIIIE TIO BO3PACTY

2) ObITh cecTpoit

3) ObITH ApyroM

4) OTHOIICHUE BKIIIOUCHUSI MHOYKECTB

5) oTHOLIEHHE TOA00HS TPEYTOJbHUKOB

6) OTHOILIEHHUS PaBEHCTBA TPEYTOJbHUKOB

7) OTHOLIEHHE PaBEHCTBAa BEKTOPOB

8) oTHOMIEHUE «X < y», I/Ie X,y € R

9) oTHOLIEHUE «X > y», I7Ie X,y € R

10) oTHOLIEHNE TEPIIEHAUKYIIIPHOCTH MPSMBIX.

3. IIpumepsl 3a1aHUI 11 CAMOCTOSATEJIbHOM padoThl 10 Teme «MaTeMaTHyecKkHe npes-
JIO’KeHMS M BbIpakeHus. Jlornyeckue onepannu HajJ NpeAI0KeHUsIMU (BbICKA3bIBAHUAMM
U NIPpeIUKATAMHU)»

1. BoIsiICHUTB, clieayeT U OJUH NpPeauKaT U3 IPyroro, paBHOCUIIbHBI JIU MPEIUKAThI:

1) [x*+16 [=0 u |4x—7<-13
2) |4x—1|£7 u x*+16<0

3) xX*+17>0 u x*=16
4)(x-4)F>0 u (x+4)>0
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5) [x-8>2 u Xx*-5x+6=0

2.IlpounTaiite BbICKA3bIBAHUE U OMPENICIIUTE €0 UCTUHHOCTh, CYUTAsl, YTO BCE IIEPEMEHHBIE
poOeraroT MHOXECTBO JIEUCTBUTEIBHBIX YHCEIL: vX3ay:x+y="7.

3.ITocTpoiite nByMms ciocobaMu OTpHUIIAHKE MTPEAUKaTa
«Bce HarypanbHbIe UHCIa — YETHBIEY.
4.0mnpenenuTe, ABISETCS JIU OJMH U3 MIPEIUKATOB, 33JJaHHBIX HA MHOKECTBE JIEUCTBUTEIBHBIX

YHUCEII, CJICACTBUEM APYTIOIO:

"X? +5X—6>0" u "Xx+1=1+X".
5.M306pa3uTe HAa KOOPAMHATHOM MIOCKOCTH MHOYKECTBO MCTHHHOCTH IIPeMKATA
||X2 +y2 :]-Ilvlly<olll

4. Ilpumepsbl 3a1aHUI JJIs1 CAMOCTOATEJLHOMH padoThl o TeMe «TeopeMbl M X BHIBI»

1. ChopmynupoBath TeOpeMy B UMIUIMKAaTUBHOU (opme:

Juaronanu pom0a nepecexaroTcs Mo NPSIMbIM YIJIOM.
2. ChopmynupoBaTh TEOPEMY B UMIUTHKATHBHOW (hOpPME U C HCIIOJIH30BAaHHEM

TEPMHHOB "HeoOXxoanMoe yciaoBue", "qocTaTouHoe ycioBue':

JAuaronajm npsiMoyroJibHIUKa paBHbI.
3. BeienuTh HEOOXOAUMOE U JOCTATOUHOE YCIOBUA U CHOPMYIUPOBATH UX HA A3BIKE
"ecid..., T0...":

TpeyroJibHUK - IPAMOYT0JIbHBIH TOIIA U TOJbKO TOTAA, KOTAa KBaApaT 00Jbuei
CTOPOHBI PaBeH CyMMe KBQ/JIPATOB JABYX JAPYIHX CTOPOH.
4. ChopMynupoBaTh TEOpEMY B UMIUTUKATUBHOM (hopme:

JlJ1s1 paBeHCTBA KOMILJIEKCHBIX YHCEJI JOCTATOYHO, YTOObI ObLJIM PABHBI COOTBET-

CTBEHHO HUX I[EﬁCTBHTGJIbeIQ U MHHUMBbIC YaCTH.

5. [Ipumepsnl 3a1aHuil HA 3a4eTe MO JUCHUILTHHE «BBOIHBII Kypc MaTeMaTHKI
BUJIET NeO
1./lana TeopeMa: BbIcoThI Bcex 00KOBBIX rpaHeil MPaBUIbHON NMPAMHUALI PABHBI MEKIY
co0oii.

Cdhopmynupyiite ee ¢ UCTIONIb30BAHUEM CIIOB!

1)Ecmu ..., 10 ...

2) [51is TOTO 4TOOHI ..., HEOOXOIUMO ...;

3) duist TOro 4ToOHI ..., JOCTATOYHO ....

ChopmynupyiiTe oOpaTHOE, TPOTHBOTIOI0KHOE U KOHTPATIO3UTUBHOE YTBEPKJICHUS U
OLICHUTE UX 3HAYEHUS UICTUHHOCTH.
2. Ha kpyrax Diiiiepa mpoBepbTe BEPHOCTH PABEHCTBA: (AUB)\C=(A\CO)U(B\C).

3. SIBnsieTcs I OTHOLIEHHUE PABEHCTBA TPEYTOJIbHUKOB OTHOIIEHNEM 3KBHUBAJIEHTHOCTH?
4. BeisicHUTE, CeAyeT JIM OJIUH NPEJUKAT U3 APYroro: |4X —1| <3. ‘4x — 7‘ <-3;

5. 3anuInuTe yTBepKICHHE C IIOMOIIBIO KBAaHTOPOB. [10CTPOITE €ro OTpUIlaHKe Pa3InIHBIMH
criocobamu. Bece BEKTOpPBI paBHBI.
6.X — MHO>XECTBO HeﬁCTBHTeHBHBIX YHUCECII, VY — MHOX€ECTBO MOJIOKHATEIbHBIX HeﬁCTBHTeHBHBIX
YHCEIL.
f — oToOpakeHue, CTaBsIIee B COOTBETCTBHE KAKIOMY DJIEMEHTY IMEPBOI0 MHOXKECTBA
ero Kkyo. SIBisiercs Jin 0TOOpaKeHHE CIOPBEKTUBHBIM, UHBCKTHBHBIM, OMEKTUBHBIM?
7. octpoiite rpaduk GpyHkuun Yy = ax> + bx + ¢, npu ycnosusx: a>0, D<0; a<0,D=0;a>0,
D>0.
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Bomnpocel 1J151 NOATOTOBKH K 3a4eTy

1. [Tonsitue MuoOXkecTBa. YucnoBbie MHOXKeCTBA. CIIOCOOBI 3a/1aHUSI MHOKECTB.

2. Onepauuu HaJ1 MHOKecTBamu [lepeceduenne, 00beAMHEHUE, PA3HOCTD, JOMOJIHEHUE MHO-
JKECTB.

3. JlekapToBo mpousBeAcHHEe MHOKECTB. OTHOIICHHS HA MHOXKECTBAX M CIIOCOOBI UX 3a/IaHUS.
4. bunapusie otTHouieHus. CBolicTBa OMHAPHBIX OTHOIIEHUH. OTHOIIEHHE YKBUBAJIEHTHOCTH.
Pa3buenue MHOXKECTBa Ha KJIacChl SKBUBAJICHTHOCTH.

5. OToOpaxkenue. MHOXXECTBO OIpeeNeHHs, MHOXKECTBO 3HaUeHUs oToOpakeHus. CyxeHue,
pacnpoctpaHeHue oToOpakeHus. Kommnosumust oToOpakeHuH.

6. abekus, CIOpbhEeKIUs, OUSKIIHS.

7. ®ynkus. Crioco6s! 3ananus Gynkuun. CoiicTBa GyHKIMA. Buabl QyHKINHI, n3ydaeMbIX B
HIKOJIbHOM KypC€ MaTeMaTUKH.

8.Matemarnueckre npeyIoKeHHs 1 BeIpakeHus. KBaHTOpHBIC CJI0BAa U KBAHTOPBI.

9. Jlornueckue onepanuy HaJ IPeI0KEHUSIMU (BbICKa3bIBAHUSAMU U NPEAUKATAMH).

10. PaBHOCUIIBHBIE ITpeioxkeHMs . ClieoBaHKeE.

11. IIpeoOpa3oBaHue OTpULIAHUS TTPEITOKEHHIA.

12. Teopembl. HeoOxoumMble U jocTaTouHble ycioBus. MminkaTuBHast popma 3amucu Teope-
MBI.

13. [psimast u oOpaTHas TeopeMbl. [IpoTHBOIONOXKHASL ¥ IPOTUBOIOIOKHASL 00pPAaTHON Teope-
MBI.

7 IEPEYEHHb HH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCNIOJIb3YEMBIX B
MNPOLECCE OBYYEHUSA

HNudopmannoHHbie TEXHOJIOTHM — 00yUYEHUE B DJIEKTPOHHON 00pa3oBaTebHON cpefie C
LENbI0 PaCIIUPEHHs JOCTyna K 00pa3oBaTENbHBIM pecypcaM, yBEIWYEHHUS] KOHTAKTHOTO B3au-
MOJICHCTBUS C TMperofaBaTeiaeM, MOCTPOSHUSI UHIUBUIYaJbHBIX TPAEKTOPUHN MOATOTOBKU, 00b-
€KTHUBHOT'O KOHTPOJISi U MOHUTOPUHIA 3HAHUN CTYIEHTOB.

B obpazoBarenbsHOM mpoliecce Mo IUCIHUILUIMHE UCTIOJIB3YIOTCS CIEAYIoIe nH(popMaIu-
OHHbIE  TEXHOJIOTMH, SBISIONIUECS  KOMIIOHEHTAaMH  ODJEKTPOHHOW  HH(OpPMAIOHHO-
oOpa3zoBatenbHOi cpeabl BITIY:

e Odummanshsii caiit BI'TIY;

e Cucrema snexktponHoro ooyuenuss ®I'b60Y BO «bI'TIY »;

e MyJnbTUMEIUIHOE COMPOBOXKICHUE JICKIU 1 TPAKTUYECKUX 3aHSATHM.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJIMHBI UHBAJIUJIAMMU U JIMOHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbs

HpI/I O6y‘~I€HI/II/I JiL ¢ OTpaHUYCHHBIMA BO3MOYKHOCTAMU 310POBBA IMPUMCHAKOTCA aaarl-
TUBHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBHUSAMHM, H3JI0)KEHHBIMU B pa3jien
«OCcoOEHHOCTH OpraHHu3ali 00pa30BaTEILHOIO Ipoliecca 1Mo 00pa3oBaTeIbHBIM MPOrpaMMam
JUIS. UTHBAJIMJIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBBs» OCHOBHOW 00pa3zoBaTeib-
HOM MpoTrpaMMBbI (MCIIOTB30BaHNUE CIEIUATBHBIX YUSOHBIX TOCOOWN M TUJAKTUUECKHX MaTepHa-
JIOB, CHEIMATIBHBIX TEXHUYECKHX CPEICTB 00YUYEHHs KOJUIEKTUBHOTO M UHIMBUIYAIBHOTO MOJb-
30BaHUS, TPEIOCTABICHUE YCIYT aCCUCTEHTAa (IOMOIIHNKA), OKA3bIBAIOIIEr0 00yJarONIMCs He-
00X0MMYI0 TEXHHYECKYIO TIOMOIb U T.II.) C YYETOM MHIMBUAYAIbHBIX 0COOEHHOCTEH 00yd4a-
IOIINXCS.
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9 CIIMCOK JIMTEPATYPbI U UH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa

XKonkos, C.}O. MaremaTrka 1 nuHpopMaTHKa JUIsi TYMaHUTAPHEB: YYEOHHK JUISI CTYI. TYMaHHUT.
crer. Bysos / C.}O. XonkoB. — M.: I'appapuku, 2000. — 531c¢. (26 3k3.)

Wrommn, B.M. Marematndeckasi JIOTMKa W TEOPHUsS alTOPUTMOB: ydeO.mocoOue Juisi CTYA.
BbIcil. y4eO. 3aBenenuid / B.U. Urommn. — M.: Uznatensckuii nieHTp «Axamemus», 2004.-
448c. (43 7K3.)

HUrommunu, B.M. 3amaun u ynpaxxHeHHs 10 MaTEMAaTHYE€CKOW JIOTUKE W TEOPUM aJITOPUTMOB:
yde0.mocobue ans ctya. Beicil. yueO. 3aBeacnuii / B.W. Urommu. — M.: U3natenbckuil meHTp
«Axanemusy», 2005.- 304c. (43 5k3.)

Kypom, A.I'. Kypc Beicmieii anre6pbl: yueOHuk aist ctyn. By30B / A.I'. Kypom. — CIIG: Jlans,
2007.—431 c. (12 3k3.)

Tumodeesa, W.JI. BBoanblii Kypc mMareMaTHKH: y4yeO.mocoOue A CTYACHTOB YUPEXKICHHMA
BbICHI. Tief. mipod. obpazoBanus / M.JI. Tumodeepa, N.E. Cepreesa, E.B. JIykbsiHOBa; mox pe.
B.JI. MatpocoBa. —M.: U3natensckuii neHTp «Axkagemusi», 2011. - 240 c. (10 3x3.)
boromornos, H. B. Maremaruxa : y4eOHUK JUIS BY30B / H. B. boromousios,
I1. N. Camoiinenko. — 5-e uzn., nepepad. u gon. — Mocksa : U3gatensctBo FOpaiit, 2022, —
401 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-07001-9. — TekcT : 31meKTpOHHBIN //
OopasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/488864

9.2 ba3bl JaHHBIX 1 HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Ilopran Hay4YHOU 3JIEKTPOHHOU oubmmorexu-Pexum JIOCTYyIIa:
http://elibrary.ru/defaultx.asp.
2. Jlexuus 1. Teopus MHOKECTB - Pexxnm JlocTyna:

https://www.youtube.com/watch?v=C3xiaadF0eo

9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE PecypChl

1. OBC «tOpaiit». - Pexxum nocryna: https://urait.ru
2. ITompen (0630p CMU). - Pexxum nocryna: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUis TmpoBeleHHsl 3aHSITUH JIEKIMOHHOTO W CEMHUHApCKOro THUIA, TPYNIOBBIX U
WHIVBUAYAJIbHBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJIS M NPOMEXKYTOUHOM aTTecTaluu
UCTIONB3YIOTCS ~ ayJUTOPUHU, OCHamEHHbIE y4YeOHOM MeOenbio, ayJuTOPHON  JIOCKOH,
KOMIIBIOTEPOM C YCTAQHOBJICHHBIM JIMIIEH3MOHHBIM CIELHMAIU3HPOBAHHBIM  NPOTrPaMMHBIM
o0ecrie4eHneM, C BBIXOJIOM B 3JIEKTPOHHO-OMOIMOTEUHYI0 CHCTEMY M DIJIEKTPOHHYIO
UHpOpPMaLMOHHO-00pa3oBarenbHyo  cpeny  BITIY,  MynabTUMeaMHHBIMEH — MPOEKTOpaMH,
HKCIO3UIIUOHHBIMU 3KpaHaMHU.

CamocrosTenbHas paboTa CTYAEHTOB OPraHU3yeTCs B Ay TUTOPUIX OCHALIEHHBIX KOMIIb-
IOTEPHON TEXHUKOHM C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTeIbHYyIO Cpeay BY-
3a, B CIEIMAIM3UPOBAHHBIX J1a00paToOpUsX MO JUCLUIUIMHE, a TAKXKE B 3aax JOCTyIa B JIOKAJIb-
Hyto ceTb BI'TIY.

JIMIIEeH3MOHHOE TMPOrpaMMHOE O0€cleueHUe: OIEepalMOHHbIE CHCTEMBl CEeMelcTBa
Windows, Linux; oduchbsie mporpammbel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u t.mm.

Pazpabotunk: /nenpoBckas O.A., KaHAUIAT EJATOTHIECKUX HAYK, TOIEHT


https://urait.ru/bcode/488864
http://elibrary.ru/defaultx.asp
https://www.youtube.com/watch?v=C3xiaadF0eo
https://urait.ru/
https://polpred.com/news
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11 IMCT UBSMEHEHHUH U JOITOJTHEHUM
YrBep:kaenne uameHeHuii u gonoanennii B PILJ piast peasmsamuu B 2024/2025 yu. r.

PIIJI obcysxaena u ogobpeHa it peanusanuu B 2024/2025 yu. r. Ha 3aceqannu Kadeapsl
bu3MYECKOro 1 MaTeMaTu4Ieckoro oopa3oBanus (mpotokon Ne 9 ot «24y wmas 2024 1.).

YT1Bep:kaenue usmMmenenuii u qonojaHenuii B PIIJI nias peanuzanum B 20 /20 yu. r.
PIT/] oGcyxnena u omodpeHna aist peanusanuu B 20 /20 yd. 1. Ha 3aceaHuy Kadeapsl

(GU3UYECKOTO U MAaTEMATHIECKOTO 00pa3oBaHus (ITPOTOKO Ne OT « » 20 r.).B
PIIJI BHECEHBI CaEAYIOIIME U3MEHEHHS U TOTIOJHEHHUS :

Ne mzmenenus: 1
No cTpaHHIIBI ¢ ©3BMEHEHUEM:

HckmrounTh: BxirounTs:

No uzmenenusi: 2
Ne cTpanuIbl ¢ HU3MEHEHUEM:

HckmrounTh: Bxirounts:




