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1 IIOSICHUTEJIBHAS 3AIIMCKA

1.1 e AUCHUILUIMHBI: CHCTEMATH3UPOBATh Y CTYACHTOB MPEACTABICHIE 00 OCHOBHBIX
MOHATUSAX MaTEMaTHKHU, IIOMOYb OBJIAJAETh MHUHUMYMOM JIOTUYECKHX M TEOPETHKO-
MHO>KECTBEHHBIX 3HAHUW U YMEHUI Ha YPOBHE, HEOOXOAMMBIM ISl YCIICIITHOTO U3YYCHUS Ma-
TEMAaTUYECKUX JUCUUIUIMH B TEIarOTMYECKOM BY3€; IMOBBICHTH OOIIYI0 MaTEMaTHYECKYIO
KYJIBTYPY, HEOOXOAUMYIO OYIyIIEMY YIUTEITI0 MATEMATHUKH.

1.2 Mecto aucuununsl B cTpykType OOII: /ucuumimbaa «BBogHBIN Kypc MaTeMaTH-
KI» OTHOCUTCSl K JUCIUIUIMHAM TPEIMETHOTO MOJYJs Mo Marematuke 4actd, Gpopmupyemon
y4aCTHHKaMu 0Opa3oBaTeabHbIX oTHOmcHHH, 00ka b1 (B1.B.01.01) u sBisieTCs JTOTHYECKOM
0a30i A1 U3y4yeHUs MATEMAaTUUYECKUX TUCIUTLUINH.

1.3 IncuuniinHa HanpaBJieHa Ha (popMuUpoBaHue ciaeayrommux kommerenuunii: MK-2.

IIK-2. CnocolGeH OCyIIEeCTBIATh MEAarOrHYecKyl0 JeSTeIbHOCTh 10 TPOQPHIEHBIM
npeaMeTaM (IUCHMILIMHAM, MOIYJISIM) B paMKaX IPOrpaMM OCHOBHOTO OOILEro U CpeaHero o0-
1ero 00pa3oBaHMs; HHAMKATOPAMM OCTH)KEHUSI KOTOPO SIBISIETCS:

e [IK-2.2 Bnageer OCHOBHBIMU ITOJIOKEHUSIMHU KIIACCHYECKUX Pa3/IeIOB MaTeMaTnye-
CKOW HAayKH, CHCTEMOW OCHOBHBIX MaTEMaTHYECKUX CTPYKTYP U METOJIOB.

1.4 IlepeyeHb MJIAHMPYEMbIX pe3yJbTATOB 00y4eHusi. B pe3yibrare usydeHus AUCLU-
IUIMHBI CTYACHT J10JIKEH
- 3HATh!
JIOTHYECKUE HOPMbI MaTEMaTHUECKOTO A3bIKA, B YACTHOCTU, OCHOBHBIE 3aKOHBI JIOTUKH;
JIOTHYECKHE MpaBHiIa MOCTPOECHUS MAaTEMaTUYECKUX PacCyXJIeHHUH (10Ka3aTesIbCTB);
CBOWCTBA omepalyii 1 OTHOLIEHUH HaJl MHOKECTBAMH;
BUJIBI OTOOPAXKEHU;
- YMeTb!
® JIOTMYECKH I'PaMOTHO KOHCTPYMPOBATh MaTeMaTHYECKHUE MPEAoKeHus (B TOM YHCIIE TE€O-
pEeMBbI) U ONpeeNCHHs], aHAIU3UPOBATh UX JIOTHUECKOE CTPOEHHE, 3aMMChIBaTh CUMBOJIMYE-
CKHU U, HA000pOT, EPEBOIUTH CUMBOJIMYECKYIO 3aIIUCh HA €CTECTBEHHBIN S3bIK;
® pacrno3HaBaTh, PABHOCUJIbHBI JIU IIPEUIOKEHHUS U SABISAETCS JIM OJHO CIEICTBUEM JIPYroro;
peoOpa3oBbIBaTh OTPULIAHHE MPEATIOKEHHUH, OMpPOBEpraTh OOIIME YTBEpPXKIEHHUS C MOMO-
IIbI0 KOHTPIIPUMEPOB;
® [EepexOoAUTh OT Oe3yCcIOBHOM (POPMBI TEOpEMBI K €€ YCIOBHOU (hopMe U HA0OOPOT; CTPOUTH
o0paTHOe MpeanoxkeHue; GopMyIupoBaTh TEOPEMY B TEPMUHAX «HEOOXOAUMO», «10CTa-
TOUYHOY;
®  BBINOJIHATH BCE BUBI ONIEPAIUil HaJl pa3IMYHBIMU MHOKECTBAMU;
® CTPOUTH TpaUKH dIEMEHTAPHBIX (DYHKIIHMI, BBITOIHATH MpeoOpa3oBaHus TpaduKoB; OMU-
CBIBATh 110 rpauKy U 1o (hopMmyJie MoBeieHNe U CBOUCTBA (PYHKIIHIA;
- BJA/JeTh!
®  S3BIKOM TEOPUU MHOXKECTB;
® JIOTMYECKUMH HOpMaMM MaTeMaTHUECKOTO S3bIKa;
® JIOTUYECKUMH METOJaMH J10Ka3aTelbCTBa.

1.5 O0mas TpyAoeMKOCTh JMCHUIIMHbI «BBOJIHBINA KypCc MaTeMaTUKW» COCTABISET 2
3aueTHble enuHuIb (1anee — 3E) (72 vaca).

IIporpaMMa npenycMaTpuBaeT U3y4yeHUE MaTepHala Ha JEKUUAX U NPAKTUYECKUX 3aHs-
tusx. [IpenycMoTpeHa camocTosiTenbHas padoTa CTyJEHTOB IO TeMaM M pasjenam. IIposepka
3HAaHUH OCYIIECTBIAETCS PPOHTAIBHO, HHAUBHYATbHO.

1.6 O0beM JUCUMIITIMHBI M BUIBI Y4e0HOM 1eATeJTbHOCTH



O0beM TUCHUILIMHBI U BHIbI Y4e0HOH eI TeJTbHOCTH (04Has popMa o0yueHus1)

Bun yueOHo# padoThl Bcero yacosn Cemectp 1
OO0m1as TpyA0EMKOCTh 72 72
AyIUTOpHBIE 3aHATUS 36 36
Jlexnun 14 14
[TpakTHueckue 3aHsTH 22 22
CamocrosiTenpHas padoTta 36 36
Bun utoroBoro KoHTpOIS - 3a4€T

2 YYEBHO-TEMATHUYECKOE INTAHUPOBAHUE
2.1 Ounas ¢popma 00y4eHus

YueOHO-TeMAaTHUYECKHI IJIaH

AyIUTOPHBIE 3aAHATHS CamocTosi-
HaumenoBanue Bceero
Ne IIpakTHyeckne | TeJbHasA
TeM (pa3aesioB) 4acoB Jlexkuun
3aHATHA padora
1. .
Pazgen 1. DiieMeHTBI TeOpuHU 44 8 14 29
MHOKeCTB
2. | 1.1 MHuoxectBa. Onepanuu Ha,
Onepanui Hax | 4 2 4 6
MHOYECTBAMHU
3. | 1.2 [lexapToBO mpou3BEACHUE
MHOXecTB. OTHoOIeHHs Ha 8 2 2 4
MHOXECTBaX
4. | 1.3 Orobpaxenne. Bumsl
b 8 10 2 3 5
0TOOpaXKeHH
5 |14 OyHKIHS. Crnioco0sl
3amanus QyHkuuu. Buasr sne- 14 9 5 7
MEHTapHbIX (QYHKIUH W HX
CBOICTBa
6. | Pasmen 2. U:‘).]'IeMeHTLI Mare- 28 6 8 14
MAaTHYECKOM JOTHKH
7. | 2.1 Marematuueckue Mpeaio-
XKEHUS W BbIpakeHUs. Jlormde-
CKHE ONepaluu HaJ MpeaioxKe- 20 4 6 10
HUSMU  (BBICKa3bIBAHHSIMH U
IIpeIMKaTaMH)
8. | 2.2 Teopemsbl 1 UX BUABI 8 5 5 4
3auér
HUTOI'O 72 14 22 36

HNuTepakTHBHOE 00y4YeHHe O TUCHUIINHE

o HauMmeHnoBanue Bun ®opma K:(J:_
) TeM (pa3eJioB) 3aHSATHSL | HHTEPAKTHBHOIO 3aHATHS |
1. | MuoxectBa. Onepanuu Haj i MHOXe- ITP PaboTa B mapax: wirocTpa- 1
CTBaMH s Olepalnuil HaJ MHOXe-
CTBaMM Ha Auarpammax Ou-
nepa-Benna




2. | JlekapToBO TPOM3BEACHUE MHOYECTB. [P Pabora B mapax: 1
OTHoOIIEHUS HA MHOXKECTBAX BBISICHEHHE CBOWMCTB OTHO-
LICHUM, 3aJaHHBIX pPa3Iny-
HBIMH CIIOcO0aMu
3. | OrobOpakenue. Busl 0ToOpakeHHi I1P PaGora B mapax: ycTraHOB- 1
JIeHHE BHJa OTOOpaXCHUH,
3aJJaHHBIX pa3IMYHBIMU
crocobamu
4. | dyakusa. CrocoObl 3a1aHus (QYHKIUH. I1P Pabota B ManbIx rpynmnax: 2
Buner snemeHTapHbIX (QYHKIMA U HX MOCTPOCHHUE TPAPUKOB KY-
CBOICTBA COYHBIX (YHKITUN
5. | Maremarnueckue TPEAJIOKEHUS U BbI- [P Pabora B ManbIx rpynmnax: 1
paxenus. Jlornmueckue ormnepanuu Haj BBISICHEHHE PaBHOCHJIBHO-
MPETIOKEHUSIMU  (BBICKA3bIBAHMSIMU U CTH U CIICJIOBAHUS TPEINKa-
MpeIuKaTaMu) TOB
6. | Teopembl U X BUIIBI I1P Pabora B napax: 1
pabora Hang ¢GopMyITUPOB-
KOW T€OPEMBI
UTOoro 7/36

3 COAEP)KAHUE TEM (PA3/IEJIOB)

PA3JIEJI 1. Di1ieMeHTBHI TeOPHH MHOKECTB
Tema 1.1. MHoxkecTBa. Onepanuu HaJli MHOKEeCTBAMM

[TonsTue MHOXecTBa. UncnoBble MHOKecTBa. CHcTeMaTU3alys BUIOB YUCIOBBIX MHO-
KECTB, M3yyaeMbIX B 1kose. CriocoOsl 3aanust MHOXkecCTB. [lepeceuenue, oobeuHeHne, pas-
HOCTb, JIOTIOJIHEHUE MHOYKECTB.
Tema 1.2. JlekapToBo npousseaeHne MHOKecTB. OTHOLICHNS HA MHOKECTBAX

JlexapToBo npou3BeeHre MHOKeCTB. OTHOLIEHHS] HA MHO>KECTBAX M CIIOCOOBI UX 3a/1a-
Husl. bunapublie oTHomeHus. CBoiicTBa OMHAPHBIX OTHOLIECHUNH. OTHOIIEHHE SKBUBAJIEHTHOCTH.
Pa3buenne MHOeECTBa Ha KJIaCChl SKBUBAJIEHTHOCTH.
Tema 1.3. OTo0paxenue. Buabl oro0paxeHui

OTto6pakeHue. MHOKECTBO OIpeIeNIeHHs, MHOKECTBO 3HaueHUsI oToOpakeHus. Cyxe-
HUe, pacnpocTpaHeHne oroopaxenus. Komnosumus otoopaxenuil. UHbekuus, CIopbeKIus, O1-
eKIIHSL.
Tema 1.4. @ynkuus. Crnioco0bl 3aganust yHkunu. Buasl d1eMmeHTapHbIX GYyHKIMHA H X
CBONCTBA

YTounenue nousrue pynkunu. CrocoOsl 3aaanus pyHkuuu. CroiicTBa GpyHKIMA. Buabt
GyHKIMH, U3ydaeMbIX B IIKOJIBHOM Kypce MaTeMaTHKHU.

PA3JEJI 2. JjieMeHTbI MAaTeMATH4Y€CKOM JIOTUKH
Tema 2.1. MaTemaTH4ecKne NpeAI0KeHUs] H BbIpaxeHus. Jlornyeckue onepanumn Haj
NnpeaioKeHUsIMU (BbICKAa3bIBAHMSIMH U NPeJUKATAMHU)

MaremaTtnueckne npeyIoKeHs U BbIpaykeHus. KBaHTOpHBIE c10Ba U KBaHTOpHI. Jloru-
YeCcKHUe Olepalvy HaJl MPeAsIOKeHUIMHU (BbICKa3bIBaHUAMU U NpeaukatamMu). CUMBOIMYECKas
3aMMch MaTeMaTUYeCKUX MpeanoxeHuid. PapHocunpHble npeanoxenus. Ciaenosanue. [Ipeodpa-
30BaHUE OTPULIAHUS TTPEIIIOKECHUM.

Tema 2.2. TeopeMbl 1 UX BH/IBI

Teopembl. HeoOxonumpie u gfoctatounbie ycinoBus. IMmummkaTuBHas ¢popma 3amucu
teopemsl. [Ipsimas u oOpaTHas Teopemsbl. [IpoTHBOONOXKHAS ¥ IPOTUBOMOIOKHASL 00OpaTHON
Teopembl. PaboTa ¢ popmynupoBkoii TeopemMbl. MeToIbl JOKa3aTeIbLCTBA TEOPEM.




4 METOJUYECKHUE PEKOMEHIALINHY (YKA3AHMS) 1J15I CTYJEHTOB IO
U3YYEHMIO JUCHUILIUHBI

«BBOJHBIA KypC MaTEMAaTHKH» H3Yy4aeT MOHSTHSA, SIBIISIOLIMECS OCHOBHBIMM JJIsi BCEU
MaTEeMATHKU: MHOXECTBO, OTHOIICHHE, OTOoOpakeHue. ba3oil Uis OCBOCHHUS JITHX TOHSATHI
SIBJISIFOTCS MATEMaTUUYECKUE 3HAHUS, MIOJTYYCHHBIE B CPEHEN IIKOJIE.

JlaHHBIN KypC CHUCTEMaTU3UPYET HMEIOLIMECsS 3HAHUS, JOIMOJHSIET WX HOBBIMU IOHS-
tusmu. CojepkaHue Kypca COCTaBIISIOT OIMpESICHUs, MPUMEPHI, HEOOXOIUMbIC MTOSCHEHHUS,
TEOpPEMBbl U HMX JIOKa3aTeNbCTBA.

JI71s1 yCrenHoro yCBOGHHS MaTepualia JaHHOTO Kypca HE0O0X0IMMO:

— IOCEIICHHUE JICKITUM;
— akTHBHAas paboTa Ha MPAKTUYCCKUX 3aHATHSIX;
— caMoCTOsITeIbHAs paboTa.

Ha nexuusix npenoaBaTeib BBOJUT HOBBIE MOHSITHS; TPUBOJUT MPUMEPHI, TTOSCHSIONINE
ONpEAENICHUE; JOKA3bIBAET OCHOBHBIE TeopeMbl. [l0 XOIy JIeKUHMHM MpenojaBaTesb 3aaaéT
BOITPOCHI, IOMOTAIOILIUE EMY MOHITh, HACKOJIBKO XOPOIIO YCBOEH MaTepHall.

Ha mnpakTtuyeckux 3aHATUSX TMpeUIaraloTcs pa3Hble BUILI 3aJaHUM, MOMOTAIOIINUX
YCBOUTH BBEIEHHBIC TOHATHS.

CamocrosiTenbHasi paboTa MMEET BaXXHOE 3HAUYEHHWE B OCBOCHHMHM Kypca. Bo Bpems
CaMOCTOSITENIbHOM paboThl CTYIEHTOB BBISBIAIOTCS MpoOenbl B yCBOEHWH Marepuana. s
CaMOCTOSITEJIbHON pa0dOTHI CTYIEHTAM MpEeIIaraeTcsi UCMOJIb30BaTh JIEKIIMU U METOIMYECKHE T10-
coOusi, ykazaHHble B myHKTe 9.1.

Kontponb Ham ycBOeHHEM MaTepualia OCYIIECTBISETCS B BHJAE TEKYIIUX MPOBEPOU-
HBIX Pa0OT MOCIe U3yUEHUs OTNIENbHBIX TeM. ITOroBoit ¢opMoil KOHTPOJIS SIBISIETCS 3a4€ET.

BrinonHeHnue 10MalHuX ¥ CaMOCTOSITEIbHBIX PaOOT BIUSET HA OILICHKY Ha 3a4€Te.

YuebHO-MeTOAMUYECKOE 00ecIieUeHre CAMOCTOSTEILHOM paﬁDTI)I
CTYACHTOB IO JTUCHHUIIJINHE

KoimuecTBo
4acoB, B
®opMbI/BUABI i
HaumenoBanue . COOTBETCTBUM C
Ne CaMoOCTOSITeIbHOM
pasjaena (TemMbl) y4eOHo-
padoThI
TeMaTH4YeCKUM
TUIAHOM
1. | 1.1 MmuoxecrBa. Omnepanuu Hax | [ToAroToBka K MpaKTHUECKUM 6
MHOKECTBAaMU 3aHITHIIM
2. [TpopaboTka TEOpeTUUECKOTO
1.2 /lexapToBO NpPOW3BEAECHUE MHO-
MaTepuasa 1o KOHCIeKTamM 4
#ecTB. OTHOILIEHUSI HA MHOXKECTBaX .
JeKIUN
3. | 1.3 Otobpaxenue. Buapl orodpaxke- | [TonrotoBka K mpakTHYECKHM 5
1505071 3aHATUAM
4. [TpopaboTka TeOpeTUYECKOTO
1.4 @ynkuus. CrnocoObl  3agaHus pop P
MaTepuasa 1o KOHCIeKTamM
byHKkMu.  Buabsl  sneMeHTapHBIX . . 7
. . JIEKIHH, padoTa ¢ yueOHO#
(GyHKLIUH 1 UX CBOMCTBA . o
LIKOJIBHOM JINTEPATYPOIl
5. | 2.1 MaremaTHuecKue NPEITOKEHUS
[TpopaboTka TeopeTHIeCcKoro
U BbIpaxeHus. Jlornueckue omepa-
Marepuasia 1mo KOHCIIEKTaM 10
WU HaJl TPEJIOKEHUSIMH (BBICKA3bI- -
BaHUSIMU U NPEAUKATAMH)
6. [TpopaboTka TEOPETHIECKOTO
2.2 TeopeMbl U UX BUAbBI pop P 4
MaTepuasa 1o KOHCIeKTam




JeKIHiA, paboTa ¢ yueOHoi
LIKOJIbHOM JINTEPATYpOil

UTOro 36

5 IPAKTUKYM 11O JUCHUIIVIMHE

Tema 1.1. Muo:xkecTBa. Onepanuu Haa MHOKecTBamHu (4 4.)
OCHOBHBIE THUIIBI 3aaY:
1.3aganue MHOXKECTB pa3IMYHBIMU CITOCOOAMH.
2.BeinonHeHre onepaiuii Hal MHOXXECTBAMHU, 3a/IaHHBIMU PA3IMYHBIMU CIIOCOOAMH.
3.PemeHre TEKCTOBBIX 3a/1a4 TEOPETUKO-MHOKECTBEHHOTO XapaKTepa MIKOJIbHOTO Kypca Marte-
MAaTHUKU.
4 Nnmoctpanus onepanyii HaJ MHOKECTBAMH Ha Juarpammax Jitiepa-Benna.
IIpumeps! 3a1aHmii:
Tumodeena, N.JI. BBogubiii Kypc MaTeMaTHKU: y4ued. MOcoOUe ISl CTYACHTOB yUpexKe-
HUH BeIcII. rief. ipod. oopazosanus / M.JI. Tumocdeesa, U.E. Cepreena,

E.B. JIykbsinoBa; nox pea. B.JI. MarpocoBa. —M.: 3narenbckuil HEHTP «AKaIeMHUsI»,
2011. -240 c. n.1.1.

Tema 1.2. /lekapToBO npou3BegeHne MHOKeCTB. OTHOLIEHHS HA MHOXKeCTBAX (2 4.)
OcHOBHBIE THUIIBI 3324
1.Haxoxaenue nekapToBa NpoOM3BEIEHUS MHOKECTB, 3aJaHHbIX Pa3JIMYHbIMU CIIOCOOaMHU.
2.M300pakeHne Ha KOOPJUHATHON INIOCKOCTH 3JEMEHTOB JeKapTOBa MPOU3BEACHUS MHO-
YKECTB,3aJaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.
3. Onpenenenre CBOMCTB OMHAPHBIX OTHOLICHHH.
IIpumepsl 3anaHuii:
Tumodeena, N.JI. BBogubIil Kypc MaTeMaTUKu: yuel. mocoOue it CTYJACHTOB YUPEKie-
HUi BbIcI. nief. mpod. oopazosanus / M.JI. Tumocdeena, U.E. Cepreena,
E.B. JIykssHOBa; moxa pea. B.JI. MarpocoBa. —M.: 3narenbckuil HEHTP «AKaIeMHUsI»,
2011. - 240 c¢. n.1.3.

Tema 1.3. OTo6paxenue. Buabl orodpaxenuii (3 4.)

OCHOBHBIE THUIIBI 3aaY:

1.Haxoxaenne 06pa3zoB ¥ mpooOpa30B MHOXKECTB U UX OTMIEIBHBIX SJIEMEHTOB.

2. YCTaHOBJICHHE BHJIa OTOOPAKCHHI, 3aJIAaHHBIX Pa3IMIHBIMU CIIOCOOAMHU.

IIpumepsl 3anaHuii:
Tumodeena, N.JI. BBogHbIil Kypc MaTeMaTUKU: yuel. mocoOure It CTYJACHTOB YUpeKIe-
HUi BeIcI. nief. mpod. oopazosanus / M.JI. Tumocdeesa, U.E. Cepreena,
E.B. JlykbsiHoBa; mox pen. B.JI. MarpocoBa. —M.: M3narenbckuii HEHTP «AKaaeMus»,
2011. - 240 c. m.1.2.

Tema 1.4. ®ynkuus. Cnocodsl 3aanns GyHKUMU. Buabl 3j1eMeHTAPHBIX (yHKIM T
U UX cBoiicTBa (5 4.)
OcHOBHBIE THUIIBI 33124
1.BoinosiHeHuE TECTOBBIX 3aJJaHUI HAa 3HaHUE CBOWCTB JIEMEHTaPHBIX (PYHKIIUH.
2.IToctpoenue rpaduKoB GyHKIHUHI, TOTYIEHHBIX U3 3JIEMEHTAPHBIX (QYHKIUH ITyTeM pa3IndHbIX
npeoOpa3oBaHUIA.
3.IToctpoenue rpagKoB KYCOUHBIX (DYHKIIMH.
[Tpumepsl 3agannii
1.IToctpouts rpaduk GyHKIUU

3 2
a)y =

x>—=x°=2x .
ez [Ipy KakMX 3HAYEHUSIX X BBIMIOIHSAETCS HEPABEHCTBO Y < 3;




—x34+3x%2-2x

0)y = o [Tpu KakuX 3HAYCHHSX X BBIIOJIHIETCS HEPABEHCTBO Y < 27
2. Iloctpoiite rpaduk GyHKITHH
_ (x2+7x+12)(x24+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 ¢ rpaduxkom pynkuuny = f(x)

x+ 6, e x < —1;
x> —=2x+2ecmn—1<x<2;
fo =1}
oy ecau x = 2.
0) 3 oOmue Touku ¢ rpaduxoM pyHKIHuY = f(x)
6
|(—, e x < —2;
4 X
=<{5x—-2
f(X) ——:I——,QCHPI—-Z <x< 2;

|
kxz —8x + 14, ecnu x > 2.
4. Tloctpoiite rpaduk pyHkuuny = f(x)

sin(x+§),ecm/1—37nSxSO;
a)f (x) = x+1, ecn 0 < x < 2;

—Vx—-2+3, ecau x > 2.
Berauciute f(0), f(6), f(—m — 2).
—3x+3,ecnmux < 1;
0)f(x) = {logl x, ecamx > 1.
3

Beruncnute f(—8), f(—6), £(0), £(3), f(9).
_ (%)x, ecu x < 0;
P f(x) {\/} +1,ecau x > 0.
Berauciute f(—5), f(—2,5), f(0), f(4), f(1,69).

Tema 2.1. MaTemaTu4yecKHe Mpeaa0:KeHHs H BbIpaskeHus. Jlornyeckue onepauun
HaJ NpeJIoKeHUsIMH (BbICKA3bIBAHUSAMU U npeAuKkaramMn) (6 4.)
OCHOBHBIE THUIIBI 3aaY:
1. BeisiBiIeHME BBICKA3bIBAHUN U IIPEUKATOB U3 psAla MATEMAaTUYECKUX NPEIJIOKEHNH.
2.BpInosHEeHne KBAaHTOPHBIX OIlepalui HaJ MpeIuKaTaMHu.
3.IlepeBosr MaTeMaTHUECKUX BBIPAKEHUI ¢ CUMBOJIMYECKOTO SI3bIKA Ha €CTECTBEHHBIH, U 00-
paTHo.
4.BbINOJHEHNE JIOTHYECKUX ONepalii Ha/l IpeIoKeHUSIMU (BBICKA3bIBAHUAMU U ITpeIUKaTa-
5.BbIICHEHHE PAaBHOCHUIIBHOCTH IIPEAUKATOB U CIICIOBAHUS.
6.ITocTpoenne oTpuLiaHui MPEII0KEHUH.
IIpumepsl 3anaHuii:
Tumodeea, 1.JI. BBoguslit Kypc MaTeMaTuku: yued. mocoOue JUist CTyJJeHTOB YUpexK/Ie-
Hu# BeIcul. nief. npod. oopazoBanus / M.JI. Tumodeesa, U.E. Cepreesa,
E.B. JIykpsHoBa; nox pen. B.JI. MarpocoBa. —M.: M3naTenbekuii LEHTP «AKageMus»,
2011.-240 c. m.2.1 - 2.7.

Tema 2.2. Teopembl 1 UX BHABI (2 4.)
OCHOBHBIE THUIIBI 3aaY:



1.BbisiBIIeHME YCITOBHS U 3aKIIIOUYEHUS TEOPEMBI, C(POPMYITUPOBAHHOM B KaTerOpHUYHON (opme.
2.IloctpoeHune oOpaTHOM, MPOTHBOIMOIOKHON U KOHTPANIO3UTUBHON TEOPEM.
3.IlepeBon GOPMYITHPOBKH TEOPEMBI U3 KATETOPHUYHON (POPMBI B YCIIOBHYIO, M OOpaTHO.
[Ipumepsl 3a1aHui:
Tumodeena, M.JI. BBogHbIl Kypc MaTeMaTHKU: y4ed. MOCOOUE IS CTYACHTOB YUpEkKIc-
HUM BeIcHl. riea. mpod. oopazosanus / N.JI. Tumodeera, 1U.E. Cepreena,
E.B. JIykssinoBa; nox pen. B.JI. MarpocoBa. —M.: U3narenbckuii IEHTp «AKaaeMusi»,
2011. - 240 c. n.3.1-3.5.

6 IMAAKTHYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OIIeHO‘lHLIe Cpeacrea, moxka3aTe/iu U KPpUTCPUN OCHUBAHUSA KOMIIeTeHIUii

HNHupaexc
KOMIIe-
TEeHIIHH

Ouenounoe IMoxa3arenu Kpurepun oueHuBanusi
Cpe/CTBO OLleHUBAHMS copMHPOBAHHOCTH KOMIIETEHUM

CamocrosiTennbHas paboTa HE 3aCUHMTHIBA-

€TCsl, €CJIH CTY/ICHT:

1) nonmyctui 4uciao omuOOK U HENOYETOB,
Huzkuit IPEBOCXOJAIee HOPMY, MPU KOTOPOH

(HEYIOBJIETBOPUTENHHO)| MOKET OBITh JOCTUTHYT MOPOTOBBINM MOKa-

3are’b;

2) WK eCciy MPaBWIHHO BBIIOJIHII MEHEE

MOJIOBUHBI PaOOTHI.

CTyneHT mpaBWIBHO BBITIOJHHI HE MEHEe
MOJIOBUHBI PaOOTHI MK AOMYCTHI:
1) He Oonee ABYX TpyOBIX OIMINOOK;
2) unu He Oonee OAHOW TpyOOW M OAHOM
HucpMeHHast y Herpy06oii OIIMOKH U OJHOTO HEJ0UETa;
CaMoCTOA- Hoporoseli 3) unu He Oomnee ABYX-TpEX HETPYOBIX
ABYX-TpEX HEIpy
TebHAs pabo- (YIOBIETBOPUTEIHHO) J——
Ta 4) win ogHON HerpyOoil OmMOKH U Tpex
HE/IOYETOB;
5)unu mpu OTCYTCTBUU OMIMOOK, HO TpH
HAIWYUH YETHIPEX-TISITH HEJTOYETOB.

[1K-2

CryaeHT BBINOMHWI PAbOTy TOJHOCTHIO,
HO JIOMYCTHJI B HEH:

bazoBsrit (xopor1o) 1) He Oonee omHON HErpyOON OIMMOKH H
OJTHOTO HEeJl0ueTa;

2) wim He OoJiee IBYX HEJOYETOB.

Crynent 1) BbIIOJAHMA paboTy 6e€3 omm-
OOK M HEJIOYETOB;

Bricokwuii (0TIM4HO)
2) nonycTui He 6oJiee OTHOTO HeJAoYeTa.

6.2 [IpoMe:kyTOUHASI aTTECTALUS CTYAEHTOB MO ANUCHUILINHE

[IpoMexxyTouHasi aTTecTaius SABJISETCS MPOBEPKOM BCEX 3HAHUMN, HABBIKOB M YMEHUH
CTYACHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUCHUS AUCHUILTUHBI. DPOPMOI MPOMEKYTOUHOM aT-
TECTALMM 110 JUCLUUIIIMHE SBIIETCS 3a4ET.

JUig oLleHMBaHuUs pe3yJbTaTOB OCBOEHUS JUCLUILINHBI IPUMEHSETCS CIEIyIOIINe KpUTe-
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pyur OUCHHUBAHUA.

KpnTepml OLICHUBAHUSA YCTHOI'0 OTBETA HA 3a4€TE

O1ieHKa «3a4TEHOY BBICTABIIACTCS CTYJACHTY, CCIIH:
a) BBITIOJTHEHBI BCE KOHTPOJIBHBIE MEPOTIPUATHS U3 (DOHIA OIICHOYHBIX CPEACTB IO pa3ieny;
0) laHbI TIOJIHBIE 00OCHOBAHHBIE OTBETHI MO IISITH ITYHKTaM OUJIeTa;
O11eHKa «HEe 3a4TCHOY» BBICTABIISACTCS CTYACHTY, €CIIH:
a) HE BBINOJTHCHBI KOHTPOJIBHBIC MEPONIPHUATHS U3 (OH/Ia OLICHOYHBIX CPEJICTB HIIH
0) He TpeCTaBJICHBI BEpHbIC 00OCHOBAaHHBIC OTBETHI HA MSATH MyHKTOB OMJIETA.

6.3 TunoBble KOHTPOJILHBIE 32 IaHNSI HJIH HHbIE MaTePHAJIbI, HEO0XO0IUMBbIE JIJIsl OLlEHKH
pPe3yJIbTaTOB OCBOEHMS IV CIUNITHHBI

1.Ilpumepsl 3agaHUi AJ151 CAMOCTOATEIbHON padoThl 1o TeMe «MHoxkecTBa. Onepanuu Haj
MHOKeCTBaMm»
Ha xpyrax Diisiepa npoBepuTh BEPHOCTh PABEHCTBA!

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

2 ANB\C) =(4NB)\C

5 AN(BNC)=(4NUB)\C

» ANBUCO) =(A\B)N(A\O)
5 ANBNC)=(A\B)U(A\C)
6 AUBNC) =(4NB)ULNC)
A ANBNC)=(BNC)\ 4

2.1Ipumepsl 3a5aHH VI CAMOCTOATENIBbHOI padoThl M0 Teme «/lexkapToBO Npon3BeaeHne
MHOkecTB. OTHOIIEHUSI HA MHOKeCTBaxX»

SBAAIOTCS 1M OTHOLIEHUSMH SKBUBAJIEHTHOCTH CJIEYIOIINE OTHOLICHMS:

1) OBITH MITAIIIIE IO BO3PACTY

2) OBITH cecTpoit

3) ObITH Ipyrom

4) oTHOIIEHHE BKIIOYEHUSI MHOXKECTB

5) oTHOIIEHHE TT0/I00US TPEYTOJILHUKOB

6) OTHOILIEHHUSI PABEHCTBA TPEYTOJIbHUKOB

7) OTHOILIEHHE PABEHCTBA BEKTOPOB

8) oTHOMLIEHHE «X < y», Tl X,y € R

9) oTHOMIEHHE «X > y», TAE X,y € R

10) oTHOLIEHNE TEPIIEHANKYISIPHOCTH MPSMBIX.

3. IIpuMepsl 3a1aHUI VIS CAMOCTOATEILHOM padoThI o TeMe «MaTreMaTu4eckue npe-
JIO’KEHMS M BbIpakeHHs. Jlormyeckne onepanuu Hax NpeAI0KeHUSAMH (BbICKA3bIBAHUSAMH
U NMPeAUKATAMM)»

1. BBISICHUTD, CIENYET U OJUH NMPEAUKAT U3 IPYroro, paBHOCUIIbHBI JIM ITPEIUKATHI:

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

3) x¥*+17>0 u x*=16
H(x-4¥ >0 u (x+4f >0
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5) [x-8>2 u Xx*-5x+6=0
2.Hp0‘-H/IT2117[TC BBICKA3BIBAHUC U OMIPECACIIUTE €0 UICTUHHOCTD, CUUTAad, 4YTO BCC ICPCMCHHBIC
poOeraroT MHOXECTBO IEUCTBUTEIBHBIX YHCEII: XAy : Xx+y="T.
3.IloctpoiiTe nByMsi crioco0amMu OTpUIIAHKE TIPEAUKATa
«Bce HaTypanbHbIE YHCIIa — YETHBIC.
4.0OmnpenenuTe, SBISETCS JIU OAWH U3 MIPEANKATOB, 3aJaHHBIX HA MHOYKECTBE JICHCTBUTEIBHBIX

YHUCEII, CJICACTBUEM APYTOI'O:

"X24+5Xx—-6>0" u "Xx+1=1+X".
5.I/I306pa3I/ITe Ha KOOpI[HHaTHOﬁ TIJIOCKOCTHU MHOXECTBO UICTHUHHOCTHU HpeI[I/IKaTa

IIX2 + y2 =]-ll\/lly<0ll-
4. Ilpumepsbl 3a1aHUI JJIs1 CAMOCTOATEIBLHOM padoThl 10 TeMe «TeopeMbl M X BHBI»

1. ChopmynmnpoBaTh TEOpEMY B UMILIUKATUBHON dopMe:

Jlnarona;au pomoa nepecekaoTcsi Mo NPSIMbIM YIJIOM.
2. ChopmynupoBaTh TEOpEMY B UMIUTUKATUBHON (hOpME U C UCIIOIb30BAHUEM

TEPMHHOB "HEOOXoaMMOe yciaoBue", "mocTaToOuHOE yCIIoBUE":

JluaroHaiayu npsiMmoyrojibHUKAa PaBHbI.
3. BeigenuTh HE0OOXOMMOE 1 IOCTaTOYHOE YCIOBUS M CHOPMYITUPOBATH UX HA SI3BIKE
"ecid..., T0...":

TpeyroabHUK - NPSIMOYTOJIbHBINA TOIA U TOJAbKO TOI/Ia, KOI/Ia KBAaAPaT 00JIbIIeiH
CTOPOHBI PaBEeH CyMMe KBAa/IpaToOB JIBYX APYIHUX CTOPOH.
4. ChopMynupoBath TEOpEMY B UMIUIMKATUBHON (hopme:

JI11 paBeHCTBA KOMILJIEKCHBIX YHCeJI JOCTATOYHO, YTOObI ObLJIM PABHBI COOTBET-

CTBEHHO MX JIeliCTBUTE/IbHbIE H MHUMbIE YACTH.

5. Ilpumepsbl 3a1aHMIT HA 3a4eTe MO AUCHUILINHE «BBOIHBII Kypc MaTeMaTHKH
BUJIET Ne0
1./lana Teopema: BbICOTBI BceX GOKOBBIX rpaHeii NPaBUJIbHOI MAPAMHUABI PABHBI MEKIY
codoit.

ChopmynupyiiTe ee ¢ UCTIOTB30BAaHUEM CIIOB:

1)Ecmm ..., 10 ...;

2) nst TOTO 4TOOHI ..., HEOOXOAUMO ...;

3) [nst TOro 4TOOHI ..., JOCTATOYHO ....

Chopmynupyiite oOpaTHOE, IPOTHBOIIOIOKHOE U KOHTPATIO3UTHBHOE YTBEPIKICHUS U
OLICHUTE UX 3HAYCHUS UCTHHHOCTH.
2. Ha xpyrax Diinepa npoBepsTe BEPHOCTh PAaBEHCTBA! (AUB)\C=(A\C)U(B\O).

3. SIBnsieTCS 1M OTHOIIEHHE PABEHCTBA TPEYTONBHUKOB OTHOIICHHEM SKBHBAJIEHTHOCTH?
4. BoIsCHUTE, CIEAYET JIH OJUH IPEAUKAT U3 JIPYroro: |4X —ll <3. ‘4)( — 7‘ <-3;

5. 3anummTe yTBEPKIACHHUE ¢ IOMOIIbIO KBAHTOPOB. [locTpoiiTe ero oTpuniaHue pa3indHbIMU
cnocobamu. Bce BeKTOpBI paBHBI.
6.X — MHO>KECTBO JI€CTBUTEIBHBIX UUCEII, Y — MHOKECTBO IOJIOKHUTEIBHBIX AEUCTBUTEIbHBIX
YHCel.
f — oToOpaxkeHue, cTaBsIIee B COOTBETCTBHE KAKOMY 3JIEMEHTY ITEPBOTO MHOKECTBA
ero Kkyo0. fABnsercs nmu oroOpakeHne CIOPbEKTUBHBIM, HHBEKTUBHBIM, OMEKTUBHBIM?
7. Tloctpoiite rpadux Gynkuun y = ax® + bx + ¢, npu ycnosusax: a>0, D<0; a<0,D=0;a>0,
D>0.
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BOl'lpOCbI AJISl MOATOTOBKHU K 3a4Y€Ty

1. ITonsiTue MHOXecTBa. YucnoBble MHOXKeCTBA. CIIOCOOBI 3a/1aHUSI MHOKECTB.

2. Onepauuu Hag MHOXecTBamHu [lepeceuenue, o0beuHEHNE, PA3HOCTD, JOMOJIHEHUE MHO-
JKECTB.

3. JlekapToBo mpousBeAeHne MHOKECTB. OTHOLICHHS] HA MHOXKECTBAX U CIIOCOOBI UX 3a/1aHUS.
4. bunapubie otHomeHus. CBoiCTBa OMHAPHBIX OTHOWIECHUNA. OTHOIIEHHE SKBUBAJICHTHOCTH.
Pa30Ouenue MHOXeCTBa Ha KJIACChl PKBUBAJICHTHOCTH.

5. Orobpakenne. MHOKECTBO ONpEIEICHUs, MHOKECTBO 3Ha4eHUs1 oToOpakeHus. CyxxeHue,
pacnpocTtpaHeHue oToOpakeHus. Kommnosuius oToOpaskeHui.

6. labexuus, CIOpbeKIus, OueKIusl.

7. @ynakuus. CrnocoOsl 3aaanus GpyHkuun. CoiicTBa GyHKIMA. Buasl GyHKIMiA, n3ydaeMbIX B
IIKOJIbHOM KYpPCE€ MaTEMaTUKH.

8.Matematuueckue npeioxKeHHs U BoIpakeHusl. KBaHTOpHBIE C10Ba U KBAHTOPHI.

9. Jlornueckue onepanuu HaJl IpeI0KEHUSIMH (BbICKA3bIBAHUSAMU U MPEIUKATaAMHU).

10. PaBHOCUIbHBIC NpeaiokeHus. CiaegoBaHue.

11. IIpeoOpa3oBaHue OTpULIAHUS TPETIOKEHHIM.

12. Teopembl. Heobxoaumele u JoctaTouHble yenoBus. MimminkaruBHas popma 3amucu Teope-
MBI

13. IlpsimMas u oOpatHas TeopeMsl. [IpoTHBOMOIOKHAS ¥ MPOTUBOIIOJIOKHASI 0OpaTHOM Teope-
MBI

7 MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUI, UCIOJIB3YEMBIX B
INPOLHECCE OBYYEHMUAA

HNudpopmanuoHHble TEXHOJOIrHU — 00yUeHHE B 3JIEKTPOHHON 00pa3oBaTenbHOI cpesie ¢
LEJIBI0 PACIIMPEHUsl I0CTyNa K 00pa3oBaTelIbHBIM pecypcaM, yBEIHMYEHHUs KOHTAKTHOIO B3aM-
MOJICHCTBUS ¢ MpenojaBaTeiaeM, NOCTPOCHHUS WHIAUBHIYyaIbHBIX TPAEKTOPUHN MOATOTOBKHU, 00b-
€KTHUBHOTO KOHTPOJISI U MOHUTOPUHIA 3HAHUW CTY/IECHTOB.

B ob6pa3zoBarenbHOM mpoliecce Mo JUCHUIUIMHE UCIIONB3YIOTCS ClleAyrolre nHpopMalu-
OHHbIE  TEXHOJIOTMH, SIBJISIOLIMECS  KOMIIOHEHTaMH  OJEKTPOHHOM  HMH(OpPMAaIMOHHO-
oOpa3oBatenbHOM cpezsl BITIY:

e Odunmnansusiii caiit BI'TIY;

e Cucrema snexktponHoro ooyuenuss ®I'b6OY BO «bI'TIY »;

e MylbTUMEANITHOE COITPOBOKIACHUE JIEKIUN U TPAKTUYECKUX 3aHITHH.

8§ OCOBEHHOCTH U3YYEHUA JUCHUIIJIMHBI UHBAJIMJIAMUA U JIMOAMUA C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31I0POBbAA

ITpu oOyueHHM JHIl ¢ OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3/10POBbSI IIPUMEHSIOTCS a/1all-
THUBHbIE 00pa30BaTeNIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBUSIMH, U3JIOKEHHBIMH B pa3zel
«Oco0eHHOCTH OpraHu3aly 00pa30BaTENLHOTO IMpoliecca Mo 00pa3zoBaTeIbHBIM MpOrpaMmMam
JUTSL UHBAJIMJIOB U JIUI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbs» OCHOBHOM 00pa3oBaTellb-
HOU MporpamMmbl (MCIOJIb30BaHUE CHEIMATBHBIX YUEOHBIX TOCOOUI M JUIAKTHUYECKUX MaTepHa-
JIOB, CTIEIMATILHBIX TEXHUUYECKUX CPEJICTB 00YUEHHS KOJUIEKTUBHOTO M MHAUBHIYaJIbHOTO MOJIb-
30BaHUs, IPEAOCTABICHHE YCIYT aCCUCTEHTa (IOMOIIIHUKA), OKa3bIBAIOIIEr0 00ydJarouIMes He-
00X0IMMYI0 TEXHUYECKYIO MOMOIIb U T.II.) C YYETOM MHIUBUIYaIbHBIX OCOOCHHOCTEH o0yua-
IOLIUXCSL.
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9 CIMCOK JIMTEPATYPBI U UTH®OPMAIIMOHHbIX PECYPCOB

9.1 JIuteparypa

XKonkos, C.}O. MaremaTtuka u nHhpopMaTuka Jjisi TyMaHUTApUEB: YYCOHUK JJIsl CTY/. TYMaHUT.
crer. By3os / C.}O. Xonkos. — M.: I'apmapuku, 2000. — 531c¢. (26 3k3.)

Urommn, B.M. Maremarudeckasi JIOTMKa W TEOpHUS aIrOpPUTMOB: yued.mocoOue Juisi CTYA.
Bbicil. y4eO. 3aBenenuil / B.M. UrommnH. — M.: WU3narensckuii neHtp «Axaaemus», 2004.-
448c. (43 7K3.)

Wrommn, B.M. 3agaun u ynpakHEeHUS 1O MAaTeMaTU4YECKOW JIOTUKE M TEOPUM AJITOPUTMOB:
yue0.1mocodue st cTyA. Boicul. yueb. 3aBeaenuit / B.. Uromun. — M.: M3naTenbckuii eHTp
«Axanemus», 2005.- 304c. (43 sk3.)

Kypom, A.I'. Kypc Boiciielt anreOpbl: yueOHuK utst ctya. By3oB / A.I'. Kypomr. — CI16: Jlans,
2007. 431 c. (12 7k3.)

Tumodeera, N.JI. BBoaublil Kypc MaTeMaTuku: y4ye0.mocoOue Ui CTYACHTOB YUpEexkKICHUN
BhICIL. 1ief. ipod. oopaszoBanus / M.JI. Tumodeera, N.E. Cepreesa, E.B. JIykpsHoBa; o pen.
B.JI. MaTpocoBa. —M.: M3natenbckuii neHTp «Akagemus», 2011. - 240 c. (10 2x3.)
Boromornos, H. B. MaremaTtuka : y4eOHUK JUTs BY30B / H. B. Boromosos,
I1. N1. Camoiinenko. — 5-¢ uzn., nepepad. u gorn. — Mocksa : M3gatensctBo FOpaiit, 2022, —
401 c. — (Bwicmee obpazoBanme). — ISBN 978-5-534-07001-9. — Tekcr : 3neKTpOHHBIN //
OopasoBarenbHas iatpopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/488864

9.2 ba3bl JAaHHBbIX U m{(])opMalmonno-cnpaBquMe CHUCTEMBbI

1. ITopran Hay4YHOU 3JIEKTPOHHOU oubnunorexku-Pexnm JOCTYyIIA:
http://elibrary.ru/defaultx.asp.
2. Jlexnus 1. Teopus MHOKECTB - Pexum JocTyna:

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

9.3 DJ1eKTPOHHO-0MOIHOTEYHbIE PeCypPChl

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

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlns mnpoBeneHUs 3aHATHI JIEKIIMOHHOTO W CEMUHAPCKOrO THIA, TPYNMIOBBIX U
WHIUBUIYAIbHBIX KOHCYJbTAllMM, TEKYIIETO KOHTPOJS H MPOMEXKYTOYHOM aTTeCTalluu
UCTIONB3YIOTCS  ayAMTOPUM, OCHAIIEHHbIE y4eOHOW MeOenblo, ayAuTOPHOM  JOCKOM,
KOMITBIOTEPOM C YCTAaHOBJICHHBIM JIMIIEH3UMOHHBIM CIECIHAIU3UPOBAHHBIM  MPOTPAMMHBIM
o0OecrieueHreM, C BBIXOJJOM B JJEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY U JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHyl0  cpeny  BITIY, MymbTUMEnUHBIMA  MPOEKTOPAMH,
HKCIIO3UIIMOHHBIMU SKPAHAMU.

CamocrosiTenpHast paboTa CTYJAECHTOB OPTAaHU3YETCS B ayJUTOPUSX OCHAIIEHHBIX KOMITh-
IOTePHON TEXHUKOHN C BBHIXOJOM B JIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPENY BY-
3a, B CTIELIMAJIM3UPOBAHHBIX Ja0OPATOPUSIX MO AUCLUHUIUIMHE, a TAK)KE B 3aJIaX JJOCTYIA B JIOKAJb-
Hyto ceTb BI'TIY.

JIunieH3sMOHHOE TpOTrpaMMHOE OOecleyeHre: OIepaliOHHbIE CHCTEMbl CeMelcTBa
Windows, Linux; oducusie mporpammbl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u t.1m1.

Pazpabotuuk: J{nenposckas O.A., KaHAUIAT MEJArorHuYecKuX HayK, JOLCHT


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 JIUCT UIBSMEHEHUHA U JONMOJIHEHUM
YTBep:kaeHnue uzmMmenenuii u qonojgHennii B PIIJI nis peanuzanum B 20 /20 yu.r.
PIT/] oOcyxnena u onodbpeHna ans peanusanuu B 20 /20 y4. 1. Ha 3aceqaHuy Kadeapsl

(U3UYECKOTO0 U MAaTEMaTHIECKOTO 00pa3oBaHus (ITPOTOKOT Ne OT « » 20 r.).B
PIIJI BHECEHBI CaeAYIOMYE U3MEHEHUS U TOTIOJHEHHUS:

Ne mzmenenns: 1
No cTpanHuIIBI ¢ ©BMEHEHUEM:

HckmrounTh: BxiarounTs:

Ne uzmenenus: 2
Ne cTpanuIbl ¢ H3MEHEHUEM:

HckmrounTh: Bxarounts:




