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1. Henau ocBOeHUs TUCUMIIIMHBI
[lenpto mpenomaBaHWs IUCHMIUIMHBI MaTeMaTHYeCKas JIOTHMKA SBJSETCA: OOY4YUTh CTYIEHTOB

IMOCTPOCHUIO (bOpMaJ'H:HI)IX JIOTUYCCKUX MO,I[GJ'IGﬁ U IIPUMCHCHHUIO 3THX MOI[CJ'ICI‘/'I B MaTcMaTHUKE U
IIPUTIOKCHUAX, IPHUBUTH CTYACHTaAM HAaBBIKM PCHICHUA JIOTMYECKUX 3ada4 MaTCMaTUYCCKHMU
METOJaMH, 3aJIOKHTh IIOHHMMAHUC (bOpMaJ'IBHBIX OCHOB IJIOTMKH H BBIpa6OTaTI) Y CTYOACHTOB
,I[OCTaTOLIHBII‘/'I YPOBEHDb JIOTHYECKOH HHTYUL U, HCO6XO,I[PIMOI>'I JJIA (bOpMaJ'II/BaI_[I/II/I COACPIKATCIIBHBIX
JJOTHMYCCKHUX 3aJ1ay.

Ilepeyenb mpogecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIHI M TPYIAOBBIX
(yHkuuii, COOTBeTCTBYIOIUX NPOGecCHOHAIBHOMN AesITeIbHOCTH BHIIIYCKHUKOB

Ne Kon HawnmenoBanue obmactu mpogeccHOHAIBHON esITENbHOCTH.
w/n npodeccuonansHoro | HanMeHoBanme mpodecCHOHATBFHOTO CTaHaapTa
craHiapra

01 O6pa3oBanne u HayKa

1. 01.001 Ipodeccnonanpheiii ctangapt «Ilemaror (memaroruveckas IesTEIbHOCTH B
cdepe OIIKOIBHOr0, HA4ajIbHOTO OOIIEro, OCHOBHOI'O OOINEro, CPeIHEro
obuiero oOpa3zoBaHusi) (BOCIHUTATENb, YUUTEIh)», YTBEPKICHHBIH PUKA30M
MuHuCTEepCTBa TPyIa U COMUANBHOM 3amuThl Poccuiickort @enepannu ot 18
okTsiOpss 2013 1. Neo 544n(3apeructpupoBaH MUHHCTEPCTBOM FOCTHIINU
Poccuiickoii deneparuu 6 nexadbps 2013 r., perucrpanuonusiii Ne30550), ¢
M3MEHEHHEM, BHECEHHBIM INPHKa30M MHHHCTEPCTBA TpyAa M COLHAIBHON
3amuTsl PO o1 5 aBrycra 2016r.Ned22H (3apernctprupoBad MUHHCTEPCTBOM
roctuiuu PO 23 aBrycta2016r., peructparmonssiii Ne 43326 )

2. 01.003 [Ipodeccrnonanpupiii cranmapr «llegaror MOMONHWUTENEHOTO OO0Pa30BaHUS
JleTeldl U B3pOCHBIX», YTBEPXKICHHBIM IpHUKa3oM MMHHCTEpCTBA TpyAa U
connanbHON 3amuTel PO ot 5 mas 2018r. Ne 298Hm (3aperucrprpoBaH
MunucrepctBoM tocturmu P® 28 asrycra 2018r., perucrpannoHHbin Ne
52016)

3. 01.004 [podeccnonanbhsiii cranaapt "[legaror npodeccuoHATEHOTO 00Y4eHUS,
podecCHoHaIbHOrO 00pa30BaHuUs

1 JIOTIOJIHUTEIHLHOTO MTPOPECCHOHANBEHOTO 00pa30BaHus", yTBEPKICHHBIH
pruKa3oM MuHHCTEpCTBa TpyIa

U corranbHOU 3amuThl Poccutickoit @exepariun ot 8 ceHtsiops 2015 r. Ne
608u

(3apeructpupoBan MunuctepcTBoM toctuin Poccuiickoit @eneparuu 24
centsops 2015 r.,

peructparonubiii Ne 38993)

Mecto mucuunimabl B crpykrype OITOII 6akanaBpuara

Jucnunimza otHOocuTes K 670ky 1: «{ucuumaunasi(monyn)». K o6s3arensHol yactu. Unraercs B 7
cemectpe. Haxogurcs nox unnekcom b1.0.32.

2. Pe3yibTaThl 0CBOCHUS JUCHUILIMHBI (MoAyas) MaTemMaTHyecKasi JIOTHKA

[Tpouecc u3ydeHuss IUCHMIUIMHBI HalpaBieH Ha (OPMUPOBAHHME 3JIEMEHTOB CIIEIYIOIINUX
komneteHMi B coorserctBun ¢ ®I'OC BO no naHHOMY HanpaBlIEHUIO:




Kon HaumenoBanue WNuaukaTop TOCTHKEHUSI KOMITETEHLINN
KOMIIETEH- KOMIIETEHIINN (3aKperuIeHHBIH 3a TUCIUILIMHOMN)
UH
OIIK-5 [CrocoOeH ocyIiecTBIsATH OI1IK-5.1.0cy1iectBisieT KOHTPOJIb (GOPMHUPOBAHHS
KOHTPOJIb U OLCHKY pe3ysIbTaToB 00pa3oBaHus 00yJaIOIUXCST; TPUMEHSIET
(bopmupoBatns pesypraTon pa3IUyYHBIE METOMIBI U CPEICTBA IPO(ECCHOHAIBHOM
pOpasoBanu obysaromuxcs, JESTEIILHOCTH TIPU MPOBEICHUY MOHUTOPHHT OBBIX
BbISABJISATL U KOPPCKTUPOBATH I/ICCJ'ICI[OBaHl/Iﬁ
[PyAHOCTH B OOy et OIIK-5.2. OnenuBaer pe3ynbTaThl 00pa3oBaHUs
00y4JarOIIUXCsl; BBISBISET TPYJHOCTH B 00yYCHUN
OI1IK-5.3. KoppektupyeT BO3HUKIINE TPYTHOCTH B
00y4eHHUH; OCYIIECTBIISET B3aUMOICICTBHE MO pa3paboTKe
U peayr3alyuy mporpaMMbl IPEOAOICHHS TPYTHOCTEH B
o0y4eHuun
[1K-4 Cnioco0eH oCcylIecTBIATh [IK.-4.1. AHanu3upyet MeTOJIbIN CPEACTBA 00YUCHHS

oOydeHue yueOHOMY
IpeIMETy HAOCHOBE
UCIIOIb30BAHUS
IPEIMETHBIX METOIMK

y‘leﬁHOMy HpeI[MeTy,OCO6eHHOCTI/I YAaCTHBIXMETOAUK
00y4YEeHHS «MaTEMAaTUKE» U «MH()OPMATHKE)

MK.-4.2. lNMpoekTupyeT paboyyto nporpammy no
y4yebHOoMy npeameTy, hopMynupyeT angakTmyeckme
Luenuu 3agadn odbyvyeHussydebHomMy npegmeTy
npeanu3oBbiBaeT UX B

obpasoBaTenbLHOM npouecce

[1K.-4.3. [InanupyeT, MOJACTUPYET HUPEATN30BBIBACT
pa3nuyYHbIe OpraHUu3alMOHHbIE (OPMBI B IIPOLIECCE
o0y4yeHust  y4eOHOMY MpeaMeTy; 0OOCHOBBIBATH BEIOOP
METO/0B 00y4YeHUsTyueOHOMY NMpEeMETY, NPUMEHSTh UX B
obpasoBaTenbHOWN NpaKTUKe




4. CTpykKTypa U coaepxkaHue TUCHUILINHBI (MOay.Js1)) MaTeMaTHuyecKasi JIOTHKA

4.1. CTpyKTypa AUCHHUILINHBI (MOIYJIsI)

OO0mias Tpy10€MKOCTh TUCIUILIMHBI COCTaBIIACT 3 3a4eTHbIC equHuIlbl, 108 yacos.

Bun yueOHo# padoThI

Bcero

IHopsinkoBrbIii HOMep cemMecTpa

OO01mas TpyI0eMKOCTh TUCIUILTHHBI BCETO (B 3.€.), B TOM
1% (01) (N

2 3.e.

Kypcosoii mpoekT (pabota)

HE MPEeIyCMOTPEHO

AyIUTOpHBIC 3aHSITHS BCETO 60 60
(B akaj. yacax), B TOM 4HCJIeE:

Jlexuuu 30 30
[IpakTryeckre 3aHATHsI, CEMHHAPHI 30 30
JlaGoparopHbie pabOThI

CamocTosTenbHas paboTta Bcero (B akajl. yacax), B TOM YHCIIE: 12 12
KCP

OK3aMeH

O01mas Tpy10eMKOCTh TUCIIATUTAHBI

Ne/ Bunast yueOHOI pabOTHI, BKITFOYAS DOpMBI TEKYLLIETO KOHTPOJIS
Ne CaMOCTOSTENBHYIO paboTy CTyICHTOB U yCIeBaeMOCTH (I10 HEeJIeIsIM
TPYIOEMKOCTS (B Yacax) cemectpa). DopMBI IPOMEKYT.
HamnmvenoBanwne aTTect
pa3aernoB U TeM
JMCUMIUTHHBL (MOALYJIsN) AynuropHas padorta CamocrosTenbHas
pabota
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Paszgen 1. Jlornueckue 20 | 30 10
ucuucjaenus. Moaeian.
1.1 | Ucuucnenue BbICKa3bIBaHUI. 2
Axcromsl. [IpaBuna BeIBOJA.
1.2 ToxnecTBeHHast HCTUHHOCTD 2 2
BBIBOJIUMBIX (DOPMYIL.
1.3 | HenpotuBOpe4unBOCTH 2| 2
HCYUCIICHUS BHICKA3bIBAHHI.
1.4 |IIpenukatsl. Jlornueckuit 2 2
onepaluy Haj peIUKaTaMu U UX
TEOPETUKO-MHOKECTBEHHBIHN
CMBICIL.
15 |KBanropsl. ['eomerpraeckuii 2| 2
CMBICJI KBAHTOPA CYIIECTBOBAHUSL.
1.6 Monemu. ®opmyisl. CBOOOHBIC U 2 4
CBSI3aHHBIE TIEPEMEHHBIC.
17 |Uctunnocts popmyn B MOsieH, HA 2| 4
MHOecTBe. O0Ie3HaunMBbIe
(hopMyITBL.
18 |DkpuBaneHTHBIE  (POPMYIEI 2| 4
JOTHKHM TIpeankatoB. IlpaBmia
npeoOpa3oBanus Gpopmyi B
SKBUBaJICHTHBIE. HopmarbHas




(dhopma.

1.9

Hcuucnenue npeaukaTos.
Axcuomsl. [IpaBuna BeiBOAA.
ToknecTBeHHAsS HCTUHHOCTh
BBIBOJMMBIX (POPMYIL.

1.10

HenpotrBopeunBOCTh UCUUCTEHUS
npeaukatoB. opMyaHpoBKa
TEOPEMBI O TIOJTHOTE UCUUCIICHUS
MPENKATOB.

Pa3nen 2. Boruncianmbie
pyHkuun.

12

20

21

Mammuss! Teropunra. Beravciaumelie
¢ysxoun. Tesuc Yépua.

2.2

[Tpumepbl BBIYUCTUMBIX (DYHKIWH.
PexypcuBHbIe, pEKYPCUBHO
[IEPEUUCIIUMBIE MHOXKECTBA U HUX
IrOPUTMUYECKAs XapaKTEPUCTHKA.

2.3

Teopema Ilocra. ITpumepst
AITOPUTMUYCCKH HEPAZPCUHINMBIX
npobIeM.

24

Hepaspemumocts npobiiem
CaMOIIPUMCHUMOCTH,
OPUMEHUMOCTH.

25

Teopema Ilocta — MapkoBa o
CYIIIECTBOBAHNH ACCOI[HATHBHOTO
HCUYHCIICHUS C aJITOPUTMHIECCKA
Hepa3pemnMoi mpooieMoi
paBEHCTBA.

Pa3gen 3. PekypcuBHble
byHkuun.

31

Onepanuu cyneprno3uiiuy u
NPUMUTHBHOW PEKYPCHH.
[IpUMUTHBHO-PEKYPCHUBHBIE

GbyHKIHH.

OO6m1ast Tpy10EMKOCTh, B 4acax

30

30

12

HpOMe)KyTO‘{Haﬂ aTrecTanusa

dopma

3ager

3ayer ¢ OIeHKOMN

DK3aMeH

4.2. Coaepaanue TMCHUTLIMHBI (MOIYJIs1)
Paspnen 1. Jlornueckue ucunciaenusi. Moaesn.

Tema 1.1. Ucuucnenue Beicka3piBanmii. Akcuomsl. [IpaBuia BeIBoA.

Tema 1.2. ToxnecTBeHHass UCTUHHOCTH BHIBOJUMBIX (hOPMYIL.

Tema 1.3. HenpoTHBOpPEYMBOCTh UCUHCICHUS BBICKA3bIBAHUI.

Tema 1.4. Tlpeauxatsl. Jlornueckuii onepanuu Haj NpeAUKaTaMHU U X TEOPETUKO-MHOKECTBEHHBIN

CMBICJI.

Tema 1.5. KBanTopsl. ['eomeTpuueckuii cMbICI KBaHTOpA CYIIECTBOBAHUS.

Tema 1.6. Moaenu. ®opmyinbl. CBOOOIHBIE M CBS3aHHBIC IEPEMEHHEIE.




Tema 1.7. MctuHHOCTH hopMyI B MOzIeIH, HA MHOXKecTBe. OOI1e3HaYMMbIe (POPMYJIBL.

Tema 1.8. DxBuBaneHtHele  (GOpMyNbl  JOTMKMA mpenukaroB. [IpaBuia mpeoOpa3oBaHUs
¢dopmyn B skBuBanenTHbIe. HopmanbHas gopma.

Tema 1.9. Mcuucnenue npeaukatoB. Akcuomsl. [IpaBuna BeiBoia. Tox1ecTBeHHAs! HCTHHHOCTD
BBIBOJIUMBIX (DOPMYIL.

Tema 1.10. HenmpoTHBOPEYMBOCTH UCUUCTICHUS MPEAUKATOB. DOPMYITHPOBKA TEOPEMBI O TIOJTHOTE
VCUYHUCIICHUS TIPEIUKATOB.

Pa3znen 2. Boluncianmeie QyHKIIUM.
Tema 2.1. Mamunsl Teropunra. Beraucnumslie Gynkiun. Tesuc Yépya.

Tema 2.2. TIpumeps! BBIMUCIUMBIX (GyHKIUN. PekypcuBHBIC, peKypCUBHO MEPEeYHCINMbIE MHOKECTBA
U HX AITOPUTMHUYECKAs XapaKTePUCTHKA.

Tema 2.3. Teopema [Tocta. [TpumMepb! aropUTMHYECKH HEPA3PEIIUMBIX ITPOOIIEM.
Tewma 2.4. HepazpemmmocTs npodsieM caMOPUMEHUMOCTH, IPUMEHUMOCTH.

Tema 2.5. Teopema Ilocta — MapkoBa 0 CyIIecCTBOBAaHHUHU aCCOIMATUBHOI'O UCUUCIICHHUS C
AITOPUTMHUYECKH HEpa3pemnMoil mpobaemMol paBeHCTBa.

Paznen 3. PexypcuBHble QyHKIUHU.

Tema 3.1. Onepanuu cynepro3uiiuy ¥ MPUMHTHBHON peKypcuu. [I[puMUTHBHO-pEKypCHBHBIC
byHKIMU.

Tembl J1aGopaTopHbIX padoT (JIaGopaTopHbIii IPAKTUKYM)

He npenycmotpens! yueOHbM mmanom OOIT

IIpumepHasi TeMaTHKA KypCcOBBIX padoT

He npenycmotpens! yueOHbIM mmanom OOIT



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIEC M UHTEPAKTUBHBIE ()OPMBI: JIGKLIUH, TPAKTUYECKHUE 3aHATHSI, KOHTPOJIbHbIE PabOTHI,
KOJUIOKBUYMBI, 3a4€ThI X 9K3aMEHBI. B TeueHne ceMecTpoB CTyIEHTHI PEIIAOT 3aJa4l, YKa3aHHbIC
[IPENoAABATEIIEM.

6. YueOHO-MeTOoAMUYeCKOe oDecleyeHre CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/m HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYeCKHX
yacax)
Paznenl | JlornuecKkue HCUHCICHHUS. 10
Mopenn.
11 Hcuuncienne BbICKa3bIBaHUM. AyautopHasi paéora

Axcuowmsl. [IpaBuna BeIBOJA.

1.2 ToxmecTBeHHAsS NICTUHHOCTD AynutopHas padora
BBIBOJIMMBIX (hOPMYII.

1.3 HemnpotuBopeunBocTh Teoperuuecknii Tect
WCYHCIICHUS BHICKA3bIBAHHIA.

14 [Ipeaukarel. Jlornueckuit AynuTopHasi padora
oriepariy HaJl IpeIuKaTaMu U HX
TEOPETUKO-MHOKECTBEHHBIN
CMBICIL.

15 KBanTtopsl. ['eomerpuueckuii AyautopHasi paéora
CMBICJI KBAHTOpA CYILIECTBOBAHMUSI.

1.6 Monenu. ®opmynsl. CBOOO HBIE | AyauTOpHAasi padora
U CBSI3aHHBIE TIEpEMEHHBIE.

1.7 HctunHOCTh hOpMyIT B MOJIENH, AynuTopHas padora
Ha MHOkecTBe. O0I1Ie3HaunMBbIe
(bopMyIBL.

18 OKBHUBAJICHTHbIE  (OPMYJIbI AynuTopHas padora

JOorMKH mpenukaroB. [IpaBuna
npeoOpa3oBanus GopMyI B
SKBUBaJIeHTHBIE. HopmanbHas
bopma.

1.9 Hcuuncnenune npeaukaTos. AyauTopHasi padora
Axcuowmsl. [IpaBuiia BeiBO1a.
ToxxmecTBeHHass HKCTUHHOCTD
BBIBOJUMBIX (DOPMYII.

1.10 HenpotusopeunBocth Kontpoabsnas padora
VCYHCIICHUS TIPETUKATOB.




DopMyJIHPOBKA TEOPEMBI O
IIOJIHOTEC NCUHUCIICHUS

MIPEIUKATOB.
Paznen 2 | Borunciaumblie pyHKIHH. 6
2.1 Mamunsl TeropuHra. AynuTopHas padora
Beraucnumeie pynkumn. Te3uc
Yeépua.
2.2 [IpuMepsl BHIYUCITHUMBIX AyautopHas padora

¢bynkuuii. PexypcuBHble,
PEKYPCHUBHO EPEUUCITIMEbIC
MHOXXECTBA M HX
aNIrOPUTMHYECKAsT
XapaKTepPUCTHKA.

2.3 Teopema Ilocta. I[Tprumepbt AynuTopHasi padora
AITOPUTMUYECKH HEPA3PEIIUMBIX
pooJIeM.

2.4 Hepazpemmmocts npobiem AynuTopHasi padora
CaMOIPUMEHUMOCTH,
MIPUMEHUMOCTH.

2.5 Teopema [locta — MapkoBa o KonTtpoabnas padora
CYIIECTBOBaHNH aCCOLIMATHBHOTO
HUCUYHCIICHUA C AJITOPUTMUYCCKHA
Hepa3penmmMon mpoodiieMon

paBeHCTBA.
Pa3gen 3 PeKprI/IBHbIe (l)y]-[](u]/[ﬂ, AyIlI/ITOpHaﬂ pa60Ta 2
3.1 Onepanuu cyneprno3uum u AynurTopHas padora

MIPUMUTHUBHON PEKYPCHH.
IIpUMUTUBHO-PEKYPCUBHBIE
(GyHKIHH.

OneHovHble cpeacrea Jist TEKYIHEro KOHTPOJS YCHEBAEMOCTH M l'[pOMC)KyTO‘lHOi;I
aTrecralnumn

Kpurepun onieHKH NpOMeKYyTOYHOM aTTecTAlluM B (popme 3auera

Onenka | XapakTepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTalluu B popMme 3aueTa

«3auTeHO» Teopernueckoe conepkaHue Kypca OCBOCHO MOJHOCThIO 6€3 MpoOeoB Win B
1[€JI0M, UJTH OO0JIbIIEH YacThio, HEOOXOIUMBbIE IPAKTUYECKNE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepuagoM cHOpMHUPOBAHBI WIIM B OCHOBHOM C(POPMHUPOBAHBI,
BCE MJIM OOJIBIIMHCTBO PEYCMOTPEHHBIX pabouelt mporpaMMoi y4eOHbIX
3aJlaHuH BBINOJHEHBI, OT/I€JIbHbIE U3 BBHIOJHEHHBIX 3a/IaHUN COJIepKaT
OLIMOKH.




«He 3autreHO»

Teoperudeckoe coaep)aHue Kypca OCBOCHO YaCTUIHO, HEOOXOIUMbIC HABBIKU
paboThl He chOPMHUPOBAHBI WK CHOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJIBIITMHCTBO MPEIYCMOTPEHHBIX pabouell yaueOHOH porpaMmoit 3aaHuil He
BBINOJIHEHO JIMOO BBIMOJIHEHO C TPYOBIMH OIIMOKAMHU, KAYeCTBO UX
BBITTOJIHEHUS OIICHEHO YHCIIOM OAJIJIOB, OJM3KUM K MUHHMYMY.

KpnTeplm OICHKH l'[pOMe)KyTO‘lHOﬁ aTTeCTallui B (1)0pMe IK3aMEHa

Orenka

XapakreprucTuka TpeOOBaHUN K pe3ybTaTaM aTTecTaliu B popme
9K3aMeHa

«OTINYHOY

Teopernueckoe colepkaHHE Kypca OCBOCHO IIOJIHOCTBIO  0O€3
poOEJIOB, CUCTEMHO W TIIyOOKO, HEOOXOAMMBIE TPAKTHYCCKHE HABBIKU
paboThI C OCBOCHHBIM MaTepUAIOM C(HOPMHUPOBAHBI, BCE MPEIYCMOTPECHHBIC
pabodeii yaeOHOU MporpaMMoi y4eOHbIC 3aJaHMsI BBITIOJTHEHBI 0€3yIIPEeYHO,
KaueCTBO MX BBINOJHEHUSI OIICHEHO YHCIOM OamioB, OJM3KUM K
MaKCHMYMY.

«Xoporio»

Teopernueckoe conep:kaHue Kypca OCBOCHO B IeJioM 0e3 mpobesos,
HEOOXOAUMBIC MPAKTHYCCKHUE HABBIKA PaOOTHI C OCBOEHHBIM MaTEpHAJIOM B
OCHOBHOM  Cc(pOPMHUpPOBaAHBI,  MPEIyCMOTPEHHbIE paboueil  y4yeOHOI
MporpaMMoii ydeOHbIe 3a/laHusl BBIMOJIHEHBI C OTAEIbHBIMUA HETOYHOCTSIMU,
KauyeCTBO BBIMOJHEHHS OOJBIIMHCTBA 3aJaHUH OIEHEHO YHMCIOM OajjoB,
OJIM3KUM K MAaKCUMYyMY.

«YI[OBJ'ICTBOpI/IT
CIIBHO»

Teopernueckoe copepkaHue Kypca OCBOEGHO OoJiblIel 4acTbio, HO
npoOensl  HE  HOCAT — CYIIECTBEHHOTO — Xapakrepa, HEOOXOIMMBbIE
MIPaKTUYECKHE HaBBIKM PabOThl C OCBOEHHBIM MAaTepuajioM B OCHOBHOM
chopMUpPOBaHbI, OOJIBIIMHCTBO MPEAyCMOTPEHHBIX paboueil y4deOHOI
MIPOrpaMMOil y4eOHBIX 3a/laHUi BBIIIOJHEHBI, OT/IEIbHBIE U3 BBITOJHEHHBIX
3aJJaHU coJiepKaT OLIMOKH.

«HeynosneTBop
UTEJIBHO

Teopetnueckoe colep’)kaHMe  Kypca  OCBOEHO  YacTH4YHO,
HE0O0XO/MMBbIE HABBIKM paboOThl HE CHOPMHUPOBAHBI WIH CHOPMHUPOBAHBI
OT/JeNbHbIE U3 HUX, OOJBLIIMHCTBO MPEAYCMOTPEHHBIX pabouel yueOHOI
nporpaMMoil y4eOHBIX 3aJaHUNl HE BBIIOJIHEHO JIMOO BBINOJHEHO C
rpyOBIMU OIIMOKaMH, Kaue€CTBO UX BBIIOJHEHMS OLEHEHO YHCIOM 0aJuioB,
OJU3KUM K MUHUMYMY.

6.2. MeTonuyeckne yKa3aHus 10 OPraHU3alMy caMOCTOSITeJIbHOW padoThI CTY/IeHTOB




CamocTtosTrenbHas paboTa SBISETCS OJHUM M3 BHIOB y4eOHOM AESITETbHOCTH O0YyYarouIuxcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
MOAX0/a K PEIICHUIO po0sieM y4eOHOTo U MPOodeCCHOHATBHOTO YPOBHSI.

AynuTopHas caMocTosITeNIbHas paboTa Mo yueOHOH AUCIUILIMHE OCYIIECTBISETCS Ha YUeOHBIX
3aHATHUAX 0] HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOAABATEIS U 110 €r0 3a/I1aHHIO.

BaeaynuTopHas camocTosiTenibHasi paboTa BBIMOIHACTCS 10 33aHUI0 TpernojaBareis 0e3 ero
HEIOCPEICTBEHHOTO YYacTHSI.

Buasl 3amanuil 11 BHeayJIMTOPHOW CaMOCTOSTEIBHOM pabOThl, UX XapaKTep, YUYUTHIBATH
cnenuduKy u3ydyaeMoi yueOHOM TUCIUILIMHBL, HHAUBUAYaIbHbIE 0COOEHHOCTH 00Y4ar0IIerocs.

KoHTponb camMoCTOSATETbHON PabOTHl U OLIEHKA €€ Pe3yJIbTaTOB OPraHMU3yeTCs KaK eIMHCTBO
IBYX (GopM:

1.caMOKOHTPOJIb U CAMOOLIEHKA 00yYaroIIerocs;

2. KOHTPOJIb U OLICHKA CO CTOPOHBI IIPETIOAABATEIIS.

Opranuzanusi 1 pyKOBOJACTBO ayJJUTOPHOI CAMOCTOATEILHON padoThI

AynutopHas camocTosiTellbHas padoTa MO JUCIUIUIMHE BBINOJHAETCS Ha YYEOHBIX 3aHATHUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMU 2y TUTOPHOU PabOTHI CAMOCTOATEIHHON PaOOTHI SBJISAIOTCS:

- BBINIOJIHEHHE Ja0OpaTOPHBIX U MPAKTUYECKHX pabOT OCYIIECTBIsSETCS Ha Ja0OpaTOPHBIX U
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBHHM C TpadukoM ydeOHOro mpormecca. s oOecneueHus
CaMOCTOSITENIbHOM  paloThl MpemnojaBaTeNssMU  pa3pabaThIBAlOTCS METOAWYECKUE YKa3aHUA IO
BBINOJIHEHUIO JTAOOPAaTOPHOH /TPAKTUIECKOH paboTHI.

PaGora ¢ nuteparypoil, ApyruMU UCTOYHUKAMH MHGOPMAIUH, B T.4. SJEKTPOHHBIMH, MOXET
peaTn30BhIBATECS HA CEMMHAPCKUX U TMPAKTUYECKUX 3aHATHSAX. [laHHBIE MCTOYHUKM HH(OpMaLUU
MOTYT OBITh MPEACTABICHB HAa OYMa)KHOM W/WJIHM AJIEKTPOHHOM HOCHUTENSX, B TOM YHCJE, B CETU
NurepHer.

[IpenonaBarens GOpMyIHPYET LEIb paOdOTHI ¢ JAHHBIM U HCTOYHUKOM MH(OpPMAIIHH, OTPEAeseT
BpeMsl Ha IPopaboOTKy NOKyMEHTa U (hOpMY OTYETHOCTH.

CaMo ¥ B3aMMOIIPOBEPKA BBIMOJIHEHHBIX 3aJIaHUI Yallle BCEr0 UCIOJb3YETCSI Ha CEMUHAPCKOM,
MPAKTUYECKOM U JIpYruX BUAax 3aHaTui. [IpoOnemHas /cutyanmoHHas 3aja4ya J0KHA UMETh YETKYIO
(bOopMyIHUPOBKY, K HEW JOJKHBI OBITH MOCTABJICHBI BOMPOCHI, OTBETHI HA KOTOPbIE HEOOXOAMMO HAUTH
u obocHoBaTh. KpuTepuu OLEHKM MNPaBUIBHOCTH pEIICHUs NPOOJIEeMHON/CUTYyallMOHHOW 3a1auu
JOJI’KHBI OBITH NU3BECTHBI BCEM 00yUaOIUMCSI.

Opranu3anus ¥ pyKoBOJACTBO BHeayAUTOPHOI padoThI

BueayautopHasi camocTosTenbHas paboTa BBHINOTHSIETCS MO 3aJlaHUI0 MpernojaBaTens, HOo 0e3
€ro HeMmoCpeICTBEHHOT0 Y4acTus.

[Ipy mnpenpsABICHUHM BHIOB 3aJlaHUil HA BHEAYJUTOPHYIO CaMOCTOSITENbHYIO padoTy
pPEKOMEHAYEeTCsl HCIONb30BaTh JU(P(GEepeHIUPOBAHHBIA TMOJAXO0A K YPOBHIO MOJITOTOBJIEHHOCTH
oOyuatomierocsi. Ilepen BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSTENbHON paboThl MpenojaBareib
MIPOBOAMUT KOHCYJIBTALMIO C ONpPEJEICHUEM LIeTIU 3aJaHus, €ro COoJep>KaHus, CPOKOB BBIIOJHEHUS,
OpUEHTUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpPEOOBaHUU K pe3yibTaraM paboThl, KPUTEPUEB
OLICHKH, (OpM KOHTpOJII M TMeEepeyHs JuTeparypbl. B mporecce KOHCyIbTallMM MpenoaaBaTeib
MpeIynpexaaeT O BOSMOKHBIX TUITUYHBIX OMIMOKAX, BCTPEUAIOIIUXCS TPY BHIMIOTHEHUH 3a/IaHUS.

Hns  merommdeckoro oOecrieueHHss W PYKOBOJCTBA CaMOCTOATEIBbHOW paboTo B
00pa30BaTeIbHOM YUPEKACHUU pa3pabaThiBalOTCs yuyeOHbIE MOCOOUS, METOANYECKHE PEKOMEHIALNU
[0 CaMOCTOSITETbHOM MOJATOTOBKE K Pa3IMYHBIM BHJIAM 3aHSITHHA C YYETOM CIEHUATbHOCTH y4eOHOU
JUCLUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTa CTYICHTOB, 00bEMa M COJCpXAaHUS CAMOCTOSTEIbHOU
paboThl, GOpM KOHTPOJIS U T.I.

CamocTtosTenpHas paboTa MOXKET OCYIIECTBISTHCS MHAUBUIYATbHO WM TPyNIaMH CTYACHTOB
B 3aBHUCHUMOCTH OT L€, O0beMa, KOHKPETHOM TEeMaTUKH CaMOCTOSATEIbHOW paboThl, YpOBHS
CJIO’KHOCTH, YPOBHS IMIOATOTOBIEHHOCTH 00YYaIOIIMXCS.

Bumamu 3amanwnii 17151 BHEAY TUTOPHOM CAMOCTOSITEIHHOM PaOOTHI MOTYT OBITh:

- JUIS OBJAJIEHUS 3HAHUSMHU: YTEHUS TEKCTa; COCTaBJICHMs IIJlaHAa TeKcTa; Tpaduyueckoe
n300paxkeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTHMpPOBAHHE TEKCTAa; BBIMHUCKM U3 TeKcTa; pabora co



CIOBapsIMH M CIpPaBOYHMKAM; Yy4yeOHO-UcclieZjoBaTelbcKas padoTa; HCIOIb30BaHUE ayduo U
BHJICO3AIIUCEN, KOMIIBIOTEPHOW TEXHUKU U IHTEPHET peCypCcoOB U Jp.;

- IS 3aKpeTUIeHHs U CHCTeMaTU3alliy 3HaHUH: paboTa ¢ KOHCIEKTOM JIEKIMH; TTOBTOpHas paboTa
Ha/ y4eOHBIM MaTepualoM; COCTaBJICHME IJIaHA, TE3MCOB OTBETA; COCTABJICHHME TaOmul, pedycoB,
KPOCCBOPJIOB, TIJoccapusl JUIsl CHUCTEMaTH3aluu Yy4eOHOro Marepualia; H3yuyeHue CcIloBapeH,
CIPAaBOYHUKOB; OTBETHl HAa KOHTPOJIbHBIE BOIMPOCHI, aHATUTHUYECKass 0OpaboTKa TEKCTa; MOATOTOBKA
COO0O0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; IOATOTOBKA

pedeparoB, TOKIAIOB; cCOCTaBlIeHUE Onorpaduii, 3ajanuii B TecToBor hopme u Jip.

- ana GOpMUPOBAHUS YMEHUW: pElIeHHE 3aJad W YHOPaKHEHUH 10 o00pasily; peuieHue
BapUaTUBHBIX 33/1a4 U YNPAKHEHUH; COCTABJIEHUE CXEM; PEIIEHNE CUTYaLlMOHHBIX IIPOM3BOACTBEHHbIX
3a/1a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UT'PaM; IPOEKTUPOBAHUE U MOJCIMPOBAHUE PA3HBIX BUJIOB U
KOMITOHEHTOB MPO(ECCUOHATBLHON JESATEIbHOCTH, MOATOTOBKA MPE3CHTAIM, TBOPYECKUX MPOEKTOB;
MOJIFOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-3KCIIEPUMEHTaIbHAsS paboTa; MPOESKTUPOBAHUE U
MOJICIIMPOBAHKE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(GECCHOHATBHON AEATEILHOCTH | JP.

Jns  obecrnieueHuss BHEAyIUTOPHOM  CaMOCTOSTENbHOM  pabOThl MO  JUCHUILIUHE
npenojaBaresieM pa3padaTbiBaeTCs TNEPEUeHb 3aJaHUN Il CaMOCTOSITEIBHON pPaboThl, KOTOPHIi
Heo0xouM 715 9 (EKTUBHOTO YIIPABICHUS JaHHBIM BUIOM yUYeOHOU s TENbHOCTH 00YyYaroIIuXCsl.

[IpemogaBaTenb OCYIIECTBISIET YIIPABICHHUE CAMOCTOSTEIILHOM pabOTOH, peryIupyer ee 00beM
Ha OJIHO y4eOHOE 3aHATHE U OCYIIECTBISET KOHTPOJb BBITIOJHEHUS! BCEMHU CTYACHTaMH TPYIIbL. J{is
ya00CcTBa TMpernojaBaTesib MOKET BECTH BEIOMOCTh YyuyeTa BBIMOJHEHUS MHUHHUMYyMa 3aJaHuil,
HE0OXOUMBI [yl JJOIYCKa K HTOTOBOW aTTECTALlUU 110 JUCIUILINHE.

B mpomecce camoctosiTenbHONM pabOThI CTYAEHT MPHOOpETaeT HaBBIKM CAMOOpTaHH3aIUH,
CaMOKOHTPOJISl, CAMOYIPABJICHUS U CTAHOBUTCS AaKTUBHBIM CaMOCTOSATENBHBIM CyOBEKTOM Y4eOHOI
JIESITEIIbHOCTH.

CTyleHT caMOCTOSATENBHO ONpEACIsIeT PEXUM CBOCH BHEAYIUTOPHOW pabOThl U Mepy Tpy/a,
3aTpauvBacMOro Ha OBJIQJCHUE 3HAHUSAMU U YMEHUSMU MO KaXJIOM JUCIUIUIMHE, BBIIOJIHSAET
BHEAYIUTOPHYIO pabOoTy MO MHAWBHUIYAbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
OroJKeTa BpEMEHHU U IPYTUX YCIOBUH.

EXenHEeBHO CTYJIEHT [OJDKEH YIENSATh BBIITOJHEHUID BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboThI B CpeJHEM HE MEHEe 3 4acoB.

[Ipy BBHINONHEHUHM BHEAYAUTOPHOM CaMOCTOSITENIbHON pPAa0OTHI CTYJEHT HUMEET IpaBo
oOpalatecsi K TperojaBaTeio 3a KOHCYJIbTAallueld C LeTbl0 YTOUYHEHHUs 3afaHusi, (JOpPMBI KOHTPOJS
BBITMIOJTHEHHOTO 33JaHusl.

6.3. Marepuaibl [Jsi TPOBeJeHHMS TeKyllero M IMPOMEKYTOYHOI0 KOHTPOJS 3HAHMIA
CTYeHTOB
BapuaHTbl KOHTPOJIbHBIX PadoT.

KonTposbHas padora Ne 1
1. CosepiueHHbIe AM3bIOHKTUBHbIE HOPMAJIbHBIE (POPMBI, COBepLIEHHbIE
KOHBIOHKTHBHbIE HOPMAJIbHBIE (GOPMBI

MocTpouTb Tabnuubl UCTUHHOCTU OIS cneayowmx popmyn anrebpbl BbicKasbiBaHWA U MPUBECTU 3TU
dopmynbl K COH® n CKH® aBymsa cnocobamm (no tabnuue UCTUHHOCTU U C NOMOLLbIO 3aKOHOB anredpsl
BblCKa3blBaHWM (kak B npumepax 10,11 Ha cTp. 9)).

((xVvy) = =(=(xVy)V2)V-(x Ay A-z)
(~yV2)V-x) = ~(yV-z)A=(x V-yV2)
(xV((xV2)A=y)V(x Ay)) = (zA=(x AY))
(A VXAYyAZ)V (~z A(-x V y))) — (-y A 2)
(~xV(x Ay A-z)) = (~(-y VzZ)A(=x V)
(xA=y)V(YAZ) = ~(xVyV-2)
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N =

7. (yVa(zV(my Anz)) = (y V(X Amy) V(ax A z))
8. ((xvayvz)vz) = (xA((yAz)V(~yA-z)

9. (xvVy—z) o (hz—=(xAy))

10. ((kxVy) > =(=(xVy)VZ)Va(x Ay A-z)

11. ((~(yV2)V-x) = =(yV-z) A=(x V-yVz)
12.(-xV((xVZ)AY)V(~x AYy)) = (zA-(x AY))

13. (-(yAZ2)V(x Ay AZ)V (mz A (=x V=Y))) = (hy A 2)
14. (-xV (x Ay A=z)) — (=(=y vV 2) A (=x V y))

15 (xAy)V(yAZ) > (xVyV-z)

16. (y V~(z V (my A =2))) = (-y V (x A=y) V (=X A 2))
17.(~(x v-yVvz)Vz) > (x A((y Az) V (~y A =2)))

18. +(~(xVz = y)V(y A=z — x V (-y A z)))
19.-((z—>y) > x) > ~(x Ay A—z)

20.(z—>xAy)—> (x> yAZzZ) V(=zA(=x V-y))

2. Jloruueckoe cj1eICTBHE B aJiredpe BbICKA3bIBAHMIA
MpoBEPUTb MCTUHHOCTb COOTHOLLEHUI Tpems crnocobamm (MCnonb3ysi onpeaeneHne norm4eckoro
crnencrteusa v nn. 3,4 Teopemsbl 2. -

X—=>(y—=>2),X>yCx—1z,
X—>YAZ—XVY,—ZV—(XVY)C XVY;
—(X=>Y),yvaxviz,y>zcx -y,

XA(Y > 2),X—> =2,y > XAZCYV(XA—Z);
X=>YVZ(Z>X)A(Yy>X)C XV(YAZ);
Y—>XVZ,Z>XVY,X—>YC XVYVZ;
X—=>YV=Z,Z>YAX=(XAY) C —Z— X;
(YAZ=>X)DA(Yy>2),Z2va(YyA=X)C XV Z;

X—>—(YV2,Z>XAY,XAZCX—>2Z,

10.

11.

12.

13.

14.

15.

16.

17.

Zv(y > X),X—>(YV—2),YAZ—>—XCZV—X;
—(X>Y),Zo>XAY,Zv—X X—>=(YAZ);
XV=Y,—yYVZI—=>X—XV=Z,YVZIC —XV—Y,
XV(YAZ),Y > —XA=ZYA(-Z>X)C ZVX,
YAXVZIoY),ZvXAY),-X>Yy)C XVvZ,
Xv(y—>2),-x>zZ->Vy),(y>x)>2c x—>-z;
—(XAY 2> 2),(-y > D)A(—X > 2),y > X—X—>XVZC

XAY —=>—Z,X—>—Y,y >XVZYC Z—>XVY;

yV—|Z;



18. —(X—>Yy)vz,zo>xXvy—yA((X—>—=Z)vy)C z;
19. X—=>YAZZ>(XAY),XV(Yy —>Z)CXVv—y;
20. X=>(Yy=>2),-zvX—(y > XAr=2)C Z—>(=XA(Yy—12);
3. Ucunciienne BbICKa3bIBaHU

Iycte @,¥,X,0 - hopMyJIbl HCUUCIIEHUS BBICKa3bIBaHUM. [I0CTPOUTE BBIBOJ (DOPMYIIBI HCUUCIIEHUS BHICKA3bIBAHMI
U3 JaHHOTO MHOKECTBA UIIOTES.

DF ¥ (DAY);

Oo>Y, DOD>XF O>VYAX ;
O->X,¥Yo>XF dvY—>X;
O>YEF X>D)>(X>VY) ;

O >YEF ODAX>YVYAX

O ->YEF DODVX>Y¥YVvX;

O>YE O (DVY)

OV (PAY)F D

. DAYE ODA(—DPVY) ;

10. Ov(—DPAY) - OV VY ;
11.X>D, O ->Y¥YF XA >¥YVv—-0 ;
1205 X, YADF 6> X,

130659, 0ADF (DAY)VX,;
14.OA(PAB) FH PA(DV—-0);

150 (OVP)A(DV—-0);
16. P A(DAB) F (PAY)AO;
17.0v (P A ¥v(DPVv-0);
18.OAY 50OF XAD - (¥ - Ov-D);
1990 5>YF (O>D) > (OA-Y > —-DOVY);
20OvYE (@ >0)—> (¥VvO);

©CoNOGO A~ WDRE

4. Anredpanyeckue CUCTEMBL.
MocTpouTb nogcuctemMy anrebpanyeckomn cuctemMsl A, NOPOXAEHHYIO MHOXeCTBOM X (4epe3 P(B)
0603HaveH byneaH MHOXecCTBa B, T.e. MHOXXeCTBO BCeX NOAMHOXECTB MHOXecCTBa B):

A =(N;+), X ={3,72};
A= (N;+8), X ={32};
A=(Z;+), X ={-3,9,6};
A= (Z;+,4), X ={—16,-8};
A =(Z;+-), X ={125,65};
A=(Z;+-), X ={-36,171,51};
A=(Z;), X ={-8,4};
A=(Z;-6), X ={132};

. A=(Z-), X ={7,21};

10. A =(Z;-,15), X ={-5,25};
11. A=(Z;+,), X ={-16,2};
12. A=(Q;"), X ={1/5,-1/25};
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13. A=(Q;), X ={3/4,64/27};

14. A=(Q\0};:), X ={3};

15. A =(Q\{0};:,1/2), X ={4,~1/2};
16. A=(R;), X ={/5,-1/5}:

17. A =(RV0}:;:), X ={/23/3,-9/8};
18. A=(C;), X ={3i};

19. A=(C;), X ={J/3/2—i-1/2};

20. A=(CWY0};:), X ={i,—i};

KonrpoJsibHas padora Ne 2
1. ®opMyJIbI JIOTHKH NPETUKATOB

BoinncaTb Bce noadopmybl 4aHHON hopMynbl curHaTypbl X = {+,-, <,0} n onpegenntb cBOOOAHbIE U
CBsI3aHHblEe NepeMeHHble (POpMYyrbl:

VX((X+ Yy < X) A~ (X=0));
IX(VYy(x+y=y) >(y <0);
Vxvy((x-y=0) —>(x=0)v(y =0));
VXVY(((X<Y) A(Yy <X) =)x=Y);
VxAY((X<y) Am (X=Yy) >~ (Y <X));
VY((x+0=x+y) >(y=0));
x+y=0)—>0<x)vay(0<y);
VXAY(xLy) > (x+z2<y));
x<y) >3z (x+z2Ly);

- VX((x-y<y) v (0<y));

CAX((X+X=X) AT (XX =X));

- VY((x+y=2) A" (x=0) >~ (y=0));

(XY A(YLD) oV (Yy+2=X);

L YX(XL Y+ X) >0 y)vix=12);

XXX S X+ X)ATY(X+Y =0) > (2 L Y);

L VX3Z(z+y =X) o> (X Yy < 2) AVY(X+0=1y);

. VXVY(X-y=0) —>(x=0)v(y =0);

CA((x+y <L) vX+z=y)A (X=Y);

L UXVY((X+y=X)v3z(x-z=Y));

© N OAWDdDE
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CAX((X Yy =X+ Y) AT (X=0) A Y < X).

MNycTb ®,¥, -artomapHble opMyIbl NOrMKN NpeankaTos. BeinncaTb Bce nogdopMynbl AaHHON
X

dopmynbl 1 onpeaenuTb cBo6oaHbIE U CBSAA3aHHbIE NepeMeHHble hopMyIbl:

“(Exvyd(x, y) v IAYP(X, ) A yX(X, Y));
((3FxD(x, y) v IZ¥(X, 2)) v IxTyX(X, ¥));
VX(AYD(X, ¥) A FYY(X, Y)) A VXP(X, Y);
VX(VYD(X, y) v ¥(X, Y)) v VXIyX(X, Y);
“(VxIyD(X, y) = YXF(X, ¥)) A VXVZX(X, 2);

arwd e



6. WVXO(x, y) v VXEY¥(X, y) v QyX(x, y) A JyD(x, ¥)));

7. IX@EyD(x, y) A VXYW (X, ) A GyX(x, y) v IyO(X, ¥));
8. (VX (VYyD(x, y) A YF(X,¥)) —> Iy VXX(X, Y);

9. AIXVYD(X, Y) > (VX (VYD(X, Y) ATZ¥(Z, ¥)));

10. 3Ix@Eyd(x, y) v VYF(x, ¥)) A VY(D(X, y) A (X, Y));
11. ~((3xIyDd(x, y) A IXVYF(X, ¥)) v IXIYX(X, ¥));

12. IXD(x, y) v @AXVYF(X, y) = IDAYyX(X, Y));

13. YX(C(FyD(x, y) >VYyP(X, ¥)) v (P(X, 2) = VYF(X, Y)));
14. vx@yd(x, y) v VYF(X, ¥)) AIX(P(z, y) A VYF(X,Y));
15. Vx®(x, y) = Iy@AxX(X, y) = ¥(Yy, 2) v ©(y, 2));

16. Vx3yd(x, y) A VYVXP(X, Y)>"X(X, Y) A D(X, Y);

17. vx3ay~(d(x, y)—"F(x, y)) v 3zX(z, y);

18. Vx(Vyd(x, y) =»3y¥(x, y)A—-(EyX(x, y) vAyP(x, ));
19. IxD(X, y) AVXAYP(X, ¥) = VXIYX(X, y) v IYP(X, ¥);
20. FyVz(D(x, y) v VXAYP(x, y) — FyX(z,y)) v Iyd(X, ).

2. UctunHOCTH (hOpMYJIBI JIOTHKH NMPETUKATOB B AJIre0panvecKkoi cucreme

B cnepytowmx 3agadax npegukatbl P(x) n Q(x) 3agaHbl HA MHOXECTBE BCEX OENCTBUTENbHbIX YACET.
CnegyeT onpeaenunthb:

— MHOX€eCTBO UCTUHHOCTU NpeaukaTta =P (x);
—cnpaBeasIMBo N OAHO U3 CNeayLWwmnX COoTHoLWEHNA P(x) — Q(x), Q(x) — P(x).
OnpenenuTb Takke, UCTUHHO UMK NOXHO KaXKa0e U3 BbICKa3bIBAHWIA:

a) VxP(x), 6) 3xP(x) B cnyyasx, korga npegukat P(x) paccmaTprBaeTcs Ha Yyka3aHHOM B
COOTBETCTBYIOLLEM 3aaHNM UHTEpPBAre.

1. P(x) 3apaH B Buae x2 < 4x, Q(x) — B Buae |x| < 4:
a) VxP(x), roe npeaukat P(x) paccmaTtpuBaeTcs Ha uHtepsane (0,4);

6) 3xP(x), rae npeaukaT P(x) paccmatpuBaeTcs Ha UHTepBane (4,+ ).

2. P(x) 3apaH B BUAE |x| <2, Q(x) — B BUae x? < 1:
a) VxP(x), roe npeaukat P(x) paccmaTpuBaeTcsa Ha uHtepsane (-»,2];

6) 3xP(x), roe npeaukat P(x) paccmatpuBaeTcs Ha uHTepBane (-2,2).

3.P(x) 3apaH B BMAe x* > x, Q(x) — B BuAe |x| > 1:
a) VxP(x), rae npegukaT P(x) paccmatpuBaeTcs Ha uHTepsane (-1,0);

6) 3xP(x), rae npeavkaT P(x) paccmaTtprBaeTcs Ha nHTepsarne [1,+ «).



4.P(x) 3apaH B Buae x> —5x +4 =0, Q(x) — B BMAe |x| < 5:
a) VxP(x), roe npeaukat P(x) paccmaTtpmBaeTcs Ha nHTepeane
[1,4]; 6) 3xP(x), rae npeaukaT P(x) paccmatpuBaeTcsl Ha

nHTepsane [4,5].

5.P(x) 3agaH B Buae x> +4x +4 =0, Q(x) — B Buae |x| > 1:
a) VxP(x), roe npeaukat P(x) paccmaTpuBaeTcs Ha uHtepsane [-2,2];

6) 3xP(x), roe npeavkat P(x) paccmaTpuBaeTcs Ha uHtepsane [0,2].

6. P(x) 3apaH B Buae x> —6x +8 <0, Q(x) — B BUAe |x| < 4
a) VxP(x), roe npeaukaT P(x) paccmaTpuBaeTcsl Ha uHTepeane (2,4);

6) 3xP(x), roe npeavkat P(x) paccmaTpuBaeTcs Ha uHtepsane [3,4].

7.P(x) 3apaH B Buae x* > 16, Q(x) — B Buae x> —25 > 0:
a) VxP(x), roe npeaukat P(x) paccmaTpuBaeTca Ha uHtepsane (-<,-4);

6) 3xP(x), roe npeaukat P(x) paccmatpuaeTcs Ha uHTepBane (-4,4).

8. P(x) 3agaH B Buae x2 > 3x, Q(x) — B Buae x> —4x > 0:
a) VxP(x), roe npeavkat P(x) paccmatpmBaeTca Ha nHtepsane [3,
+ «); 6) 3xP(x), rae npeaukaTt P(x) paccmaTpvBaeTcs Ha

nHTepsane [0,3].

9. P(x) 3apgaH B Buae |x| > 5, Q(x) — B Buge x? > 25:
a) VxP(x), rae npeaukat P(x) paccmaTtpuBaeTcsa Ha nHtepsane (-6,-5);

6) 3xP(x), roe npeamkat P(x) paccmaTpuBaeTcs Ha nHTepBsane (-6,6).

10.P(x) 3apaH B Buae 4x> —1 >0, Q(x) — B Buge x> > 1:
a) VxP(x), rae npegukaT P(x) paccmatpuBaeTcs Ha uHTepsane [0,5;1);

6) 3xP(x), roe npeaukat P(x) paccmatpuaetcs Ha uHtepsane (0,1).



11.P(x) 3apaH B Buae x° < 6x, Q(x) — B BUAe |x| < 6:
a) VxP(x), roe npeaukat P(x) paccmaTtpuBaeTcst Ha uHTepsane (0,6);

6) 3xP(x), rae npeaukaT P(x) paccmatpuBaeTcs Ha UHTepsane (6,+ ).

12.P(x) 3apgaH B Buge |x| < 4, Q(x) — B Buge x> < 1:
a) VxP(x), roe npeaukat P(x) paccmaTpuBaeTcs Ha uHtepsane (-<,4];

6) 3xP(x), roe npegukat P(x) paccmaTtpuBaeTcs Ha nHTepsane (-4,4).

13.P(x) 3apaH B Buae x2 > 2x, Q(x) — B Buae |x| > 2:
a) VxP(x), roe npeaukat P(x) paccmatpuBaeTcs Ha uHTepsane (-2,0);

6) 3xP(x), rae npegukaT P(x) paccmaTpuBaeTcs Ha UHTepBane [2,+ «).

14.P(x) 3apaH B Buae x2 —5x +6 =0, Q(x) — B Buae |x| < 5:
a) VxP(x), roe npeavkat P(x) paccmaTtpmBaeTcs Ha nHTepearne
[1,4]; 6) 3xP(x), rae npegukaT P(x) paccmaTpuBaeTcsl Ha

nHTepsane [3,6].

15.P(x) 3apaH B BuAe x? +6x +9 =0, Q(x) — B BMAE |x| > 2:
a) VxP(x), rae npeaukaT P(x) paccmaTpmuBaeTcsa Ha nHTepBane
[-3,3]; 6) 3xP(x), roe npeaukaT P(x) paccmaTpmBaeTcs Ha

nHTepsane [0,3].

16.P(x) 3apaH B Buae x> —7x + 10 <0, Q(x) — B BUAE |x| < 5:
a) VxP(x), rae npegukaT P(x) paccmatpuBaeTca Ha nHTepsane (2,6);

6) 3xP(x), roe npegukat P(x) paccmaTpuBaeTcsa Ha uHTepBane [1,6].
17.P(x) 3apaH B BMae x* > 9, Q(x) — B Buae x> — 16 > 0:
a) VxP(x), roe npeaukat P(x) paccmaTpuBaeTca Ha uHtepsane (-»,-3);

6) 3xP(x), roe npeaukat P(x) paccmaTpuBaeTcs Ha nHTepBane (-4,4).

18.P(x) 3apaH B Buae x2 > 5x, Q(x) — B Buae x> —7x > 0:



a) VxP(x), roe npeaukat P(x) paccmatpmBaeTcd Ha nHtepsane [3,
+ «); 6) 3xP(x), rae npegukaTt P(x) paccmaTpvBaeTcs Ha

nutepsane [0,7].

19.P(x) 3apaH B BUAe |x| > 8, Q(x) — B BUae x? > 16:
a) VxP(x), rae npegukaT P(x) paccmatpuBaeTtcs Ha nHtepsane (-5,0);

6) 3xP(x), roe npeaukat P(x) paccmaTpuBaeTcs Ha nHTepsane (-8,8).

20.P(x) 3apaH B BMae 9x2—1> 0, Q(x) — B Buae x> > 4:

a) VxP(x), roe npeavkart P(x) paccmaTtpmBaeTcs Ha nHTepearne
[0;1); 6) 3xP(x), roe npeankat P(x) paccmaTpuBaeTcs Ha
nHtepeane (-1,2).

3. Ucunciienne npeanKaToB

[Mycts ®@,¥,X,0 - GopMyJbl HCUUCTICHUS TPEAUKATOB. [10CTPOUTH BEIBOJ (POPMYJIIBI HCUUCIICHHUS TIPEIUKATOB U3
JAHHOI'0 MHOKECTBa TMIIOTES.

1L Vyvx®(x,y) - Vy3zd(y,2);

2. WyVxd(x,y) F Vy3Ixd(y,x)

3. Yx®(x,x) F IyFzd(y,z);

4. IXVYyD(x,y) F I2d0(z,2);

5. Vyd(y) F 3xX(@(X) v ¥(X) ;

6. IXD(X) v IXP(X) FIX(DX) v P(X));

7. VXD(X) AVYP(Y) F ®(U) AP(U);

8. @K F ¥(y) > IXO(X);

9. (@) > Y (X) F VXD(x) > 3y¥(y)) ;

10, Vx®(x) > Vy¥(y)) F TW(x) >3y D(Y));

11 Vx®(x) v VYy¥(Y)) F 7P (x) > O(y));

12, 9yax(d(x,y) > ¥(Y)) F YX(Vzd(z,X) » ¥(X));
13, I3FY(D(X) AP (X, Y)) F IXD(X) ATyFZY(y.2) ;
14, Yyd(y)v Vx3y¥(x,y) F Yx3Z(D(X) v ¥(x 2));

15, IxVY(D(X, ¥) AY (X)) F VXxIzD(z,X) ATIXP(X);



16.  Vy(D(x,y) v ¥(x)) F IxTFzd(z,X) vIXV(X) ;
17, 3IxVyFzd(x,y,z) FIuVvIwd(v,u,w);
18.  IxVyd(x,y,y) F Yudzavd(z,u,v);
19. Vvx3zvyd(x,y,z) F Yuvvaiwd(v,u,w);
20. 3AyVxD(x,y,y) F JudyFzd(u,y, z).
4, Mammunbl Toropunra

MocTpoutb MawmHy ThlopyHra T, BEIYMCISIIOLLYIO CIIEAYHOLLYIO (DYHKLIMIO.

1. x+1;
2. x+y;
0,ecmt x =0
3. ={ ’
sg(x) {1,ecnnx>0;
4. 5g(x) :{O, ecimn x >0,
1l,ecimx =0;
. 1 _ 0,ecmx =0,
5 x= 1_{x—l,ecnﬂx>0;
. 0,ecmux <y
6. x—y={" '
Ty {x—y,ecnnx>y;
7. iC;
2
8. [f];
2
9. X2

11.
2x+y
2
12.—];
2x+y
3
13. X
x+3y
14> ;
x+3y
X,ecaa x = 2,
15. f(x,y) ={
Y B OCTaJIBHBIX CIIyYasXx;
x+y,ecaux =2,
16. =
6.f0xy) =4 HE OIpeJIe/ICHA B OCTAIBHBIX CITyJasix;
l,ectux <y,
17.£(x,y) = { Y
2 B OCTAJIbHBIX CITyYasx;
_ x—1,ecnu x qeauTcsa Ha 2
18.f(x, ) ={ y — 1 B oCcTaNbHBIX CIIyYasix;
3ectux =y+1,
19.f(x,y) ={ Y

HE OIIPEACICHA B OCTAJIBHBIX ClIy4dasiX;



X,eclImx = 2,

20.f(x,y,2z) ={y,ecmy =3,
Z B OCTAJIbBHBIX ClIyydasx.

Bomnpocsl k 3a4éry:
1. Ucuucnenue Bricka3piBaHuil. Akcuomsl. [IpaBuna BbiBoA.
2. ToxnecTBeHHass HCTUHHOCTD BBIBOAUMBIX (DOPMYIJI.
3. HenpoTuBOpEYHBOCTH MCUMCIICHHS BHICKA3bIBAHUH.
4. Ilpenukatsl. JlIornueckuil onepanuu HaJ NpeaUKaTaMu U UX TEOPETUKO-MHO>KECTBEHHBIN CMBICIL.
5. KBanTtopsl. ['eomeTpruyeckuii CMbICT KBAaHTOPA CYILIECTBOBAHUSI.
6. Moaemu. ®opmybl. CBOOOAHBIE U CBSI3aHHBIC IEPEMEHHBIC.
7. VictuHHOCTH OpMyJ B MOZIENH, HA MHOKecTBe. OO11Ie3HauMble (OPMYIIbI.

8. DxBuBaJeHTHBIC  (OPMYJIBI  JIOTUKH TpeaukaroB. lIpaBuia nmpeoOpa3oBanus GopMyIl B
skBUBajeHTHBIC. HopmanbHas dopma.

9. WUcuncnenue IMpeaAUKaTOB. AKCHOMEL HpaBI/IJIa BBIBO/J1A. TO)KIIGCTBGHHEUI UCTUHHOCTH BBIBOJAMUMBIX
dbopmyr.

10. HerOTI/IBope‘H/IBOCTB HCUYUCJIICHUA ITPCAUKATOB. cDOpMyJ'H/IpOBKa. TCOPEMBI O ITIOJTHOTC UCUUCIICHUA
MMpCAUKATOB.

11. Mammns! Teropunra. Beraucnumsie ynkiun. Tesuc Yépua.

12. Tlpumepbl BEIUUCIUMBIX QYHKIUH. PeKypcuBHBIE, pEKYPCHBHO ITEPEUUCIUMBIE MHOKECTBA U HX
AITOPUTMHUYECKAsT XapAKTEPUCTUKA.

13. Teopema [ocra. [IprMeps! anTOPUTMHUECKH HEPA3PEIIUMBIX POOIIEM.
14. HepazpemmmocTs mpobiaemM caMOnpUMEHUMOCTH, TPUMEHUMOCTH.

15. Teopema Ilocta — MapkoBa 0 CylIeCTBOBAaHUM ACCOITUATUBHOTO UCYUCIICHHSI C AITOPUTMHUYECKU
HepaspermuMoi mpo01eMoil paBeHcTBa.

16. Onepanuu cyneprno3uuuu 1 IpUMUTUBHOM pekypcuu. [IpuMUTHBHO-pEKYPCUBHBIE (PYHKIIHH.

KOHmp0ﬂb 0C60€HUA Komnemelmm?

No Bun xoHTpONs KoHTtponnpyemsie pasnensl Komnerenium,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCA
1 AyautopHast Pasgen 1- Pasgen 3 OIIK-2, YK-6

KOHTp.paboTa(mpoB
€pKa U OIICHKA)

2 Teopernueckuii Pasgen 1 OIIK-2, YVK-6




TECT

3 | CamocrosiTenpHOE Paznen 1- Paznen 3 OIIK-2, YK-6
perieHue
MPAKTHYCCKIX
3aJaHui
(ayauropHasi)

5 3ayér BO Pasnen 1 - Pasnen 3 OIIK-2, YK-6

2 cemecTpe

7. YueOHO-MeTOAUYECKOe W MATepHAJILHO-TEXHHYEeCKoe  olecrnieyeHHe THCIHUIIHHBI
(MoayJisf) MaTeMaTHYeCKasi JIOTUKA
[lepeueHbr OCHOBHON U JOIOJHUTENBHONM y4eOHOW IUTEpaTyphbl, HEOOXOAMMOMN MdJii OCBOCHHUS

JTUCHUTITMHBI (MOYJIsl) MaTeMaTHYeCKas JIOTHUKA.

K ocHOBHOI (00s3aTenbHOI) IUTEpaType OTHOCATCS y4eOHUKH, ydeOHble mocoOus, y4deOHO-
METOAMYECKasl JIUTEepaTypa W MOHOTpapuH, H3YYCHHE KOTOPBIX SBIACTCS O0O0S3aTeNbHBIM IS
OBJIA/ICHUS 3HAHHMSIMH B MOJHOM 00BEME IO TUCHUIUITMHE B COOTBETCTBUM C JaHHOH mporpammon. K
OCHOBHOH, NPEXJE BCEro, OTHOCUTCS JIUTepaTypa, uMmeromas rpud MuHuctepcrBa oOpa3oBaHUs U
Hayku Poccuiickoit @Penepanuu uam  Y4eOHO-METOAMUYECKOTO OOBEIMHEHHS, PEKOMEHIYIOIUX
U3aHUE K MCIOJIb30BAHUIO B Y4eOHOM Iporiecce. B crmcke OCHOBHOM JIMTEpaTyphl YKa3bIBaeTCS HE
Oosiee MATH MCTOYHHMKOB, MMEIOIIMXCS B JIOCTaTOYHOM KoimuecTBe B (oHae Oubmmorexu. Ecmm
JOCTYITHA 3JEKTPOHHAs BEpCUsl Y4EOHUKOB, YYEOHBIX MOCOOMII M T.I., CIIEAyeT yKa3aTh M HUX
PEXUM JIOCTYTIA.

K [jomomHUTENsHONM OTHOCUTCS JUTEepaTypa, peKoMeHayemas OakanaBpaMm, Marucrpam s
CaMOCTOSITENIbHOTO M3YYEHHUS MpPU BBHIMOJIHEHUM KYpCOBOTO MpoekTa (paboThl), y4eOHON HayyHO-
UCCIIeIOBATEeNbCKOW paboThl, NpU HanmucaHuM pedeparoB, s MOATOTOBKM K CEMMHapam,
NPAaKTUYECKUM 3aHATUSAM, JTaOOpaTOpHBIM paboTaM U JAPYTUM Y4YEeOHBIM 3aHATHSAM, a TaKXKe I
yrayOaeHus U pacliipeHusl 3HaHUN 10 TJAaHHOW JUCLMILIUHE.

Bce MCTOYHMKM B OCHOBHOM M JIONOJHUTEIBHOM JIMTEpaType JAKTCS C  IOJIHBIMU
O6ubauorpaguuecKuMy ONMMCAHUAMHU B COOTBETCTBUU C POCCHUMCKHUM WM 3alaJHbIM CTaHAApTaMH
oopMIICHHUS.

Jlns Mmaructpatypbl 0053aTeIbHO HATHUKE JINTEPATyPbl HA aHTJIUHCKOM SI3BIKE.

7.1. YueOHasi quTeparypa:
OcHoBHasi 1uTepaTypa

[1] Epmos 1O. JI., [Tanmtotun E. A. Matematuueckas jioruka. 3. 2-e, ucrnp.
u jom., — M., 1987 (5 ak3). — 386 c.

[2] Konmoropor A. H., [Iparanun A. . Maremarudeckas  JIoTHKa. —
M.: Enutopuan YPCC, 2004. — 240 c.

[3] JTaBpos U. A., Makcumosa JI. JI. 3agaun 1o TeOpHH MHOXKECTB,
MaTeMaTHYeCKOM JTIOrMKe U TEOPHH arOpUTMOB. — M.: ®u3MaTiuT,
2003 (20 5x3). — 256 c.

[4] JTuxtapuukos JI.M., CykaueBa T.I'. MaremaTtuueckas soruka. Kypc
nexuui. 3agauHuK-npakTuKym u pemenus. — CI16.: U3n-Bo «Jlanby,



1999. — 288 c.

JlonoHUTeIbHAS JINTEPaTypa
[1] Kmuau C. Maremaruueckast goruka. — M.: Mup, 1973 (3 ax3). — 480 c.
[2] Manbues A. . Anroput™sl 1 pekypcuBHble GyHkiun. — M., Hayka,
1986. — 368 c.
[3] Mennenscon D. BBeaeHne B MaTeMaTHUECKYIO JIOTHKY. — M.: Mup,
1984. — 320 c. [12 3K3. + 2 9K3. paHHUX JIeT]
[4] Cynomnaros C.B., OBunnnrkoBa E.B. Matemarndeckas JIOTHKa ¥ TCOPHS
anroputMoB. — M.: UH®PA-M; HoBocubupck: M3a-so HI'TY,
2004 (20 5k3). — 224 c.

7.2. UnTepHeT-pecypchl
[TockonbKy B HACTOAIIEE BpeMs MPHU padoTe ¢ MHPOPMAIUEH MHUPOKO UCTIOIB3YIOTCS PECYPChI

TeJIeKOMMYHUKalMOHHON ceTn «MHTepHer» (nanee — cerb «VHTEpHET»), TO cCleqyeT yKa3aTb
[IEPEYEHb CaWTOB, HCIOJIB3YIOIIMXCS JUId IOJyYEHHUs JONOJHUTEIBHBIX 3HAHUM M0 H3ydaeMou
mucuuiuiHe. Takke cielyeT ykasaTh ajpec caiiTa, coleprkalero yuyeOHyro MH(OpMAIHIO 10 Kypcy
(IpH €ro HaJIM4MM), IPUHIUIBI pa3MeIleHus B HeM HH(OpMAIUK U CIoco0bl paboThI C caliToM.

Ne Ha3panue DJIeKTPOHHBII apec Coaepxxanue
1 Exponenta.ru Www.exponenta.ru Ha caiiTe pa3MenieHbl 3JIeKTPOHHBIC YYEOHHUKH,

CIPaBOYHHKH, CTATHH, IPHMEPAMH TIPHMEHEHHSI
MaTEeMaTHYECKUX MAKETOB B 00pa30BaTeIbHOM
IpolLecce, 1eMO-BEPCHUH T10 MYJISIPHBIX
MaTEeMaTHYCCKUX MTAKETOB, SJIEKTPOHHbBIC KHUTH U
CBOOOIHO PacpOCTPAHIEMbIC TTPOTPAMMBI.

2. Math.ru www.math.ru MareMaTHYeCKHN CalT IS IITKOJIbHUKOB,
CTYJCHTOB, YUUTEIEH U BCEX, KTO HUHTEPECYETCS
MaTEMaTHKOU.

3. MaremaTtuka www.mathematics.ru | YueGublii MaTepHra 1o pa3inyHbIM pa3jieiam
MaTEMAaTHKH.

4, MartemaTHka s www.xplusy. isnet.ru | Cogepkut 6OJIBIIOE KOJTHYECTBO BUACOIEKIMI [Ist

CTY/IEHTOB M Npoyee. IIKOJIbHUKOB, A0OUTYPUEHTOB U CTYICHTOB I10

MaTeMaTHhKe U (U3UKe.

5. Poccuiickoe o0pa- www.edu.ru ®denepalibHBI 00pa30BaTENBHBIN TOPTAIT:

30BaHUe. YUpEKIECHUS, IPOrpamMmsl, cTanAapThl, BY 3b1, TECThI

EI'.

7.3. TIporpamMmmHoe olecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHMYeCKoe obecneyeHne

B opranmm3ammm ydeOHOTO mporiecca HEOOXOAWMBIMHU SIBIISTIOTCS CPEICTBA, OOECTeUMBAIOIINE
ayJMOBU3YyaJIbHOE BOCIpHATHE y4yeOHOro MaTepuana ( CHELHATM3HMPOBAHHOE JIEMOHCTPAlMOHHOE
o0opynoBaHue):

1. Jlocka u men (niam 6oj1ee COBpeMEHHbIE aHATIOTHH )

2. KOMIIBIOTCPHBIC 1 My.]'IBTHMG}IHﬁHBIG TEXHOJIOTNH

3.MUKpPO(OH U COOTBETCTBYIOIME YCTAaHOBKM (s paboThl B OONBIIMX ayJUTOPUSAX C
MHOTOUYHCJIEHHBIMU TPYIIIIaMU CTYJEHTOB)


http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/
http://www.edu.ru/

Pabouas nmporpamma aucuumiuHel MaTeMaTHuyecKasi JIOTHKA COCTaBJICHA B COOTBETCTBHH
¢ TtpedoBanusmu ®I'OC BO mno wnanpaenennto mnoaroroBku 44.03.01 Ilemarormueckoe
obOpaszoBanue Maremaruka

[TporpamMmmy cocraBuia:

[Tpodeccop xadenpsr «Maremarnueckuii ananuz» Tankues N.A.

[Tporpamma ogoOpeHa Ha 3aceqanuu Kadenpsl «MaTeMaTHdecKii aHaII3
ITpotokon Ne6 ot «27» depans 2025t

[IporpamMma oobpena YueOHO-METOIUUYECKUM COBETOM (PU3UKO-
MaTeMaTHYECKOTo (aKyIbTeTa
[Ipotokon Ne 7 ot «13» mapta 2025 r.



[Ipunoxenne Nel

1. llepevyenb KOMIETEHIIHIL, C YKA3aHUEM ITANOB UX ()OPMHUPOBAHUSA B NPoIecce OCBOCHUS
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI.

[Tponiecc W3y4eHWs] TUCIUIUIMHBI HAmpaBlieH HAa (OPMUPOBAHUE DJIEMEHTOB CIICTYFOIIHX
koMmrieteHuit B coorBerctBuu ¢ ®I'OC BO 1o nanHOMy HanpaBJIeHUIO:

Kon Hanmenosanue WNuaukaTop JOCTHKEHUS KOMIIETEHIIUH
KOMIIETEH- KOMITIETCHIIUU (3aKpeTIeHHBIH 3a TUCIUTLTHHON)
U1
OIIK-2 Cnocoben pazpabarbiBath, | OIIK 3.1: 3Haer o0mue XxapakTepUCTHKHU MPOIIECCOB
aHaJIM3UPOBaTh U BHEAPATH | cOOpa, nepenaur U 00padoTKU H(GOpMaLUu;
HOBBIE MAaTEMATUUYECKUE COBPEMEHHOE COCTOSIHUE U TEHJICHIIUN Pa3BUTHS
MOJIEJHN B COBPEMEHHBIX TEXHUYECKUX U IPOrPaMMHBIX CPE/ICTB aBTOMAaTH3allUHU U
€CTECTBO3HAHUU, TEXHUKE, | KOMIIBIOTEpU3aLlMH B 00JACTH YIIPABICHUS Ka4yeCTBOM;
SKOHOMMKE M YIIPABJICHUU OIIK 3.2: YMmeer moHUMAaTh U pelIaTh
npodeccuoHaIbHbIE 3a/1a41 B 00JIACTH YIPABICHUS
Hay4HO-UCCJIEN0BATEIbCKON U PONU3BOICTBEHHON
NeSITeIbHOCTH B COOTBETCTBUU € MPO(UIIEM NOATOTOBKH;
OIIK 3.3: Bnazneer MmeTojamMu pemieHus
npodeCCHOHATBHBIX 33]au C IPUMEHEHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUI U COOII0IEHUEM
TpeboBaHui 0€30MacHOCTH
YK-6 CniocoGeH ynpasnsats cBouM | YK-6.1. Mcnonbp3yer HHCTpYMEHTBI U METO/bI
BpEMEHEM, yIpaBJIe€HUS BPEMEHEM IIPU BBIOJHEHUN KOHKPETHBIX
BBICTpauBaTh U 3a]1a4, POEKTOB, IPU JOCTHKEHUH ITOCTaBJICHHBIX LIETEH;
peanu3oBbIBaTh TpaekTopuio [ YK-6.2. Onpenenser npuoputeTsl COOCTBEHHOMN
CaMOpa3BUTHs Ha OCHOBE JESATEIIBHOCTH, TMYHOCTHOTO Pa3BUTHS U
MPUHIIMIIOB 00pa3oBaHus B | MpodeccCHOoHaIbHOTO pOCTa;
TEUYEHUE VK-6.3. OuenuBaer TpeGOBaHUS PbIHKA TPYIa U
BCEH JKU3HU MpeJIoKEHUS 00pa30BaTEIbHBIX YCIYT IS
BBICTPAWBaHUS TPACKTOPUU COOCTBEHHOTO
po(heccCuoHaNbHOTO POCTa;
YK - 6.4. Ctpout npodeccuoHanbHyI0 Kapbepy
U OIpeJIeNsieT CTPaTeruio Npo(eccuoHalIbHOTO Pa3BUTHSL.




2. Onucanue noka3areseii 1 KpUTepueB OLlEeHUBAHUS KOMIETEHIMI HA Pa3INYHBIX
Tanax ux (popMUPOBaHUSI, ONMCAHUE KA OLleHUBAHUS

KpnTepnn OICHKH HpOMe)KyTO‘lHOﬁ aTrrecrauium B (])opMe 3adera

Onenka | Xapakrepuctuka TpeOOBaHHI K pe3ysibTaTaM aTTecTaluu B hopMe 3aueTa

«3auTeHo» Teopernueckoe copepkaHne Kypca OCBOSHO ITOJIHOCTBIO Oe3 MpoOeIoB Win B
LEJIOM, MJTH OOJIBIIIeH YacThi0, HEOOXOIMMBIE IPAKTUIECKHE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHalioM C(HOPMHUPOBAHBI HIIM B OCHOBHOM C()OPMHPOBAHBI,
BCE MM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJJaHUii BBITIOJIHEHBI, OT/IEIbHBIEC U3 BBIMOJIHEHHBIX 3aJJaHUN COJepKaT
OLIMOKHU.

«He 3auteno» | Teopermdeckoe cojepKaHue Kypca OCBOSHO YACTUYHO, HEOOXOTUMbIC HABBIKH
paboThI HE CHOPMHUPOBAHEI HITH CHOPMUPOBAHEI OTACIHHBIC U3 HUX,
OOJIBIITMHCTBO MPEyCMOTPEHHBIX PaboUei yueOHO MporpaMMon 3a1aHuil He
BBIIOJIHEHO JTMOO BBIMOJIHEHO C TPYOBIMH OIIMOKAMHU, KAYeCTBO UX
BBITOJIHEHUS OI[CHEHO YMCIIOM 0aJlIOB, OJIM3KMM K MUHUMYMY.

Kpurtepun oneHku npoMe:KyTO4HOI aTTecTaluu B (popme IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHUHN K pe3yJibTaTaM aTTecTalluu B popme
IK3aMeHa
«OTIM4HO» Teoperndeckoe copepkaHue Kypca OCBOEHO IOJHOCTBIO — 0e3

npo0esioB, CHUCTEMHO U TIyOOKO, HEOOXOIWMBIE MPAKTUYECKHE HAaBBIKU
paboThl C OCBOCHHBIM MaTepHaioM c(hOpMHUPOBAHBI, BCE MPEILyCMOTPEHHBIE
paboueit yueOHOM TporpaMMoii yueOHbIe 3a/IaHUsI BBITIOJIHEHBI 0€3yNpeyHo,
KaueCTBO WX BBINIOJHEHUS OIICHCHO YHCIOM OauioB, OJHM3KUM K
MaKCUMYMY.

«Xopomio» Teopernueckoe conepkaHue Kypca OCBOEHO B LielIoM 0e3 mpoOenos,
HEOOXOIMMBIC TIPAKTUYECKHE HABBIKM PaOOTHI C OCBOSHHBIM MAaTEpHaIOM B
OCHOBHOM  C(OPMHPOBAHBI, IpPEeIyCMOTpEHHble  pabouell  yueOHOI
IporpaMMoil yueOHble 3aJaHHs BBIOJIHEHB! C OTJEIbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBINOJIHEHHUSI OOJIBIIMHCTBA 3a/laHUIl OILIEHEHO YHCIIOM OaJlioB,
OJM3KUM K MaKCUMyMY.

«Y IOBIIETBOPUT Teopernueckoe copepkaHue Kypca OCBOEHO OOJbIEH YacThio, HO
€JIBHO» npobenasl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HEoOXOauMble
NPaKTUYEeCKHE HAaBBIKM PAaOOTBI C OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM
chopMUpOBaHbl, OOJBIIMHCTBO MPEIyCMOTPEHHbIX pabouelt yueOHOM
IPOrpaMMOil y4eOHBIX 3aJaHUM BBIIOJHEHBI, OTJEIbHBIC U3 BBINOJIHEHHBIX




3aJIaHAK COIEPIKAT OITHOKHU.

«Heynosnersop Teopernueckoe  conxepkaHue  Kypca  OCBOEHO  YacTHUYHO,
UTEIIEHO» HE00XOIUMble HaBbIKM pabOThl HE CGHOPMHUPOBAHBI WIM CHOPMHUPOBAHBI
OTJENbHBIE U3 HUX, OOJBIIMHCTBO MPEAYCMOTPEHHBIX padouel yueOHOI
IporpaMMoil  y4eOHBIX 3a/JaHUil HE BBIIOJIHEHO JHOO BBIIOJHEHO C
rpyObIMH OMIMOKAaMH, KQUeCTBO X BBIMOJHEHHS OLEHEHO YHCIOM 0alioB,
OJIM3KUM K MUHUMYMY.

BapuaHTbl KOHTPOJILHBIX PadoOT.
Kontponsnas pagora Ne 1

1. COBepIIIe]-[HI)Ie AN3BbIOHKTUBHLIC HOPMAJILHBIC (l)OprI, COBCPUICHHBIC
KOHBIOHKTHUBHBIC HOpMAJIBHBIC (l)OpM])I

MNocTponTb Tabnuubl UCTUHHOCTM ANs cneaylowmx dpopmMyn anredpbl BbiCKasbiBaHUA U
npuBectn 3Tn dopmynbl K COAH® n CKH® asyma cnocobamm (no tTabnuue MCTUHHOCTU U C
NMOMOLLIbIO 3aKOHOB anrebpbl BbickadbiBaHU (kak B npumepax 10,11 Ha cTp. 9)).

(xVy) > —~(=(xVy)V2)V=(x Ay A=2)
(V2 Vx) =y Vaz)) A=(x VayVz)
(xV((x V2)Ay)V (~x Ay)) = (2 A=(x Ay))
AV Ay AZ)V (52 A(=x V =y))) — (<Y Az)
(xV(xAyA-2)) = (~(yV2)A(=x Vy))
(xA¥)V(yAZ) = ~(xVyV-z)
(yVA(zV(ryA-z))) - (y V(x Ay) V (ox A 2))
((xV-yV2z)Vz) > (x A(y A2)V (-y A-z)))
(xVy —z)3€ (nz = =(x Ay))

10 (xVy) > =(=(xVy)V2)V-(x Ay A-z)

11. (< Vz) Vx) > =(y V =z)) A=(x Vy V 2)

12. (xV(xV2)A-Y)V (x Ay)) — (zA=(x Ay))

13. t(yAz)V(x Ay AZ)V (mz A(=x V =y))) — (-y A z)
14. (~xV(x Ay A=z)) — ((=yV z) A(=x V y))

15.(x A y)V(yAz) > ~(xVyV-2)

16. (ny V=(zV (y Az)) = (Y V (x Ay) V (7x A 2))
17. (<(xV-yV2z)Vz) = (x A((y Az2) V (-y A=2z)))

18. ~(=(xVz—>y)V(y A~z - x V (7y A =2)))

19.5((z > y) 2> x) > (x Ay A—z)

20.(z—>xAy) > (x> yAz) V(~zA(=x V ~y))

©COoONOO~WNE

2. Jloruueckoe cjieCTBHeE B airedpe BbICKa3bIBAHUI1

MpoBepnTb UICTUHHOCTbL COOTHOLLEHUI TpeMsi cnocobamm (Mcnonb3ys onpeneneHne
rlorn4yeckoro

criegcTeus U nn. 3,4 Teopemsbl 2. »

1. x> (y>2),Xx>yCx—>7z;

2. X>YAZ—XVY,—ZV—(XVY)C XVY;



oW
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11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

—X—>Y),yv-a(Xvz),y>zCcx— -y,
XA(Y—>2),X—> =2,y >XAZCYV(XA=Z);
X—=>YVZ(z—>—X)A(Yy>X)C XVv(YAZ);
Y>XVZ,Z>XVY,X—>YCXVYVZ;
X—=>YVv—-Z,Z > YAX,(XAY)C —Z >X;
(YAEZ=>X)NA(Yy—>2),zv=(yAr—=X)C xvZ;
X—>=(YVZ),Z>XAY,XAZC X—>Z;

vy o> X)X (YV—2),YAZ—>=XCZV—X,
—(X—=>VY),Z>XAY,Zv—=XC X—>—(YAZ);

XV =Y, =myYVZI—>X—XV—=ZYVZIC—=XVY,
XV(YAZ,Yy > —XA=ZYA(=Z>X)C ZVX;
—YAXVZ>Y),Zv(XAY),=(X—>Y)C Xvz,
Xv(y—>2,-x—>Z->VY),(y>x)>2)C x—>-z;
—“(XAY—>2),(Yy > )A(=X>2),y > X,—X—>XVvZIC YVv—I,
XAY—>—Z,X—> =Y,y >XVZYyC Z—>XVY,
—“(X=>y)vz,z>xvy,-yA((X—>—=2)vy)C Z;
X=>YAZLZ>(XAY),XV(Yy>2Z)CXVv-y;
X>(y>2),-zZvX=(y >XA=2)C Zo>(XA(y—>2);

3. Ucuuciienue BLICKA3LIBAHUI

[yctes @,¥,X,0 - GopMyIbl HCUUCIICHUS BEICKa3bIBaHUi. [10CTPOUTH BBIBOA (POPMYITBI HCUHCICHUS

BBICKA3bIBAHU N

© 0N R~ WDNPE

10.

W3 JJAHHOTO MHOKECTBA TUIIOTE3.
D> Y (DAY);
O>Y, D o>Xr OD>VYAX
D>X, ¥ o>XrDdVvY->X;
O>¥YP> X>5D)>X->Y) ;
D>FP> DAX >PAX |
O->Y¥YP»r dOvX->YVvX;
O->Y» O (DOVY)
OVv(DAY)» O

OAYP»> DA(-DVY) ;

OV (—DAY)> DVVY



11. X5, O >¥P» XA >PYVv—-0 ;
12. 0 5> X, PADP» O>X ;
13.0 ¥, 0A0» (DAY)VX;
14 OA(PAO)» P A(DV—0);
15.0» (OVP)A(DV-0);
16. PA(DAB)» (DAP)AOB;
17. 0v (P AO)> PV (DV—-0);
18. DAY 5 0OP XAD > (¥ >0v—-D);
199059 » (@>D) > (OA-Y > -DVY);
20 DVPP» (®>0) > (¥YVvO);
4. Anredpanyeckue CHCTEMBI.

MocTtponTb Nnogcuctemy anrebpanyeckon cuctembl A, NOPOXKAEHHYO MHOXKXECTBOM X
(vepes P(B)

obo3Ha4veH byrneaH MHOXecTBa B, T.e. MHOXeCTBO BCEX MOOAMHOXECTB MHOXecTBa B):

A= (N;+), X ={3,72};
A= (N;:+,8), X ={32};
A=(Z;+), X ={-3,9,6};
A= (Z;+,4), X ={-16,-8};
A= (Z;+,—), X ={125,65};
A= (Z;+,-), X ={-36,171,51};
A= (Z;-), X ={-8,4};
A= (Z:-,6), X ={132};
A= (Z;-), X ={7,21};
. A= (Z;—,15), X ={-5,25};
. U=(Z;+,), X ={-16,2};
. A=(Q:), X ={1/5-1/25};
. A=(Q;-), X ={3/4,64/27%;
- A= (QV0}::), X ={3};
. A= (Q\{0};:,1/2), X ={4,~1/2};
. A=(R;), X ={6,-1/5};
- A= (RVO}:), X ={ /2P 3,-9/8};
- U= (C;-), X ={3i};
. A= (C:), X ={B2—i-1/2}:
. A= (C\{0};), X ={i,—i};

©ooNoORWDNE
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KonTtponsnas padora Ne 2
1. ®opmyJibl JIOTHKH NPETUKATOB

Bobinucatb Bce nogdopmyribl faHHOW dopMyribl curHatypsl Y. = {+,-, < ,0} 1 onpegenuts
cBobOOHbIE M CBSA3aHHbIE NMepeMeHHble opMyIbl:

1. VX((X+y=<x)A" (x=0));
2. IVY(x+y=y)>(y<0)
3. Uxvy((x-y=0) > (x=0)v(y=0));



4. IxVY(((X< y)A(y <x) >)x=Y);

5. VxAy((x<y) A (x=y) >~ (Y < X);

6. Vy(x+0=x+y)—>(y=0));

7. (x+y=0)—>(0<x)vIy(0<y);

8. vxay((x<y)—>x+z<y);

9. (xXLy)>IT(Xx+z<y);

10. wx((x-y<y)v~ (0<y));

11, 3Ix((x+x=X) A~ (X- X =X));

12. vy((x+y=2) A" (x=0) >~ (y=0));
13. X< Y A(Yy<2) -V (y+z=X);

14, Ix(x<y+x) > (0<y) v (x=2);

15, Wx(X- X< x+X)Ady(x+y=0)—(z<y);
16. vxJz(z+y=X) > (X- y < Z) AVY(X+0=y);
17. vxvy(x-y=0) - (x=0) v (y =0);

18. Fz(x+y<2)vxX+z=Yy) A~ (X=);
19. vxvy((x+y=x)vIz(x-z=Y));

20. (X y=x+yY)A"(X=0)Ay<X).

MycTe ®,%¥,X - aToMapHble opMYribl FIOMMKN NpegnkaToB. BeinncaTb Bce
noadopmynbel JaHHOM PopMyIbl U onpeaennTb CBOBOAHbIE N CBA3AHHbIE NEPEMEHHbIE
hopmynbl:

1. 2(@Exvyd(x,y) v 3x3Y¥(x, y)) A FyX(X, ));

2. (@xD(x,y) v IZ¥(X, 2)) v IxIYX(X, Y));

3. IX@yDd(X, y) A IYP(X, Y)) A VXP(X, Y);

4. IX(VYyD(X, y) v F(X Y)) v VXIyX(X, y);

5. 7(Vxayd(x, y) = VXF(X, ¥)) A VXVZX(X, 2);

6. WXD(X,Y) v VXEYP(X Y) v AyX(X, y) A yd(X, Y)));

7. IX@y®@(x, y) A VxIYE(X, y)) A FyX(X, y) v IyD(x, Y));
8. T(YX(VYyD(x, ¥) A YF(X, ¥))) = IyVXX(X, ¥);

9. IAXVYD(X, Y)> (VX (VYyD(X, ¥) AJ2¥(z, V)));

10. 3x@yd(x, y) v VyP(X, V) A YY(@(X, ¥) A (X, Y));
11, ~(@x3yD(x, y) A IXVYP(X, ¥)) v IAYX(X, ¥));

12. IxDd(X, y) v AXVYP(X, y) — IxTyX(X, ¥));

13. Vx(C@Eyd(x, y) = VYY¥(X, Y)) v (D(X, 2) = VY, V)
14. vx@yd(x, y) v VY¥(X, ¥)) AIX(D(z, y) A VYF(X, Y));
15. Vx®(x, y) — Iy@xX(X, y) = ¥(y, 2) v ®(y, 2));

16. Vxayd(x, y) A VYVXP(X, Y)—>"X(X, ¥) A D(X, ¥);

17. vxay~(O(x, y)—>"Y(x, y)) v IzX(z, y);

18. Vx(Vyd(x,y) = 3y¥(x, y)) A=EyX(x, y) v IyO(x, Y));
19. IXDO(x, y) A VXIYP(X, y) = VXAYX(X, ¥) v IyP(X, y);

20. Iyvz(D(x, y) v VXIYP(X, ¥) — TyX(z, y)) v Iyd(X, ).

2. UcTuHHOCTD (pOPMYJIBI JIOTUKH NMPEIUKATOB B AIredpanyecKkoii cucreme



B cnepgyowmnx 3agadvax npegukatbl P(x) n Q(x) 3agaHbl HA MHOXECTBE BCEX
aencTButTenbHbiX Yncen. Cnegyet onpenenntb:

—MHOXEeCTBO MCTUHHOCTU NpeaunkaTa —P(x);
—cnpaBeasiMBoO N OAHO U3 CrieayoLmx coOoTHoWweHu P(x) — Q(x),

Q(x) — P(x). Onpenenutb Takke, UICTUHHO UM NOXHO Kaxkgoe 13

BblCKa3blBaHMWI:

a) VxP(x), 6) 3xP(x) B cny4yasix, korga npeaukat P(x) paccmaTtpmnBaeTcs Ha ykasaHHOM B
COOTBETCTBYHLLEM 3a4aHUN NHTEpBane.

1. P(x) 3apaH B Buae x2 <4x, Q(x)— B Buae |x| < 4:
a) VxP(x), rae npeaukat P(x) paccmaTpuBaeTca
Ha uHTepBane (0,4); 6) AxP(x), rae npegukar

P(x) paccmaTpuBaeTca Ha nHTepBane (4,+ «).

2.P(x)3apaH B Buae |x| <2, Q(x) —B Bunage x2< 1:
a) VxP(x), roe npeaukaT P(x) paccmaTpmBaeTcs Ha
nHTepBane (-«,2+; 6) 3xP(x), rae npeaukat P(x)

paccmaTtpuBaeTcsl Ha nHtepeane (-2,2).

3. P(x) 3agaH B BUAe x2> x, Q(x)— B BMnae |x| > 1:
a) VxP(x), roe npeaukaT P(x) paccmaTpmBaeTca Ha
nHTepeane (-1,0); 6) 3xP(x), roe npeaukaT P(x)

paccmaTpuBaeTCcs Ha uHTepsarne *1,+ «).

4.P(x)3apaH B Buge x2—5x +4 =0, Q(x)— B BMAe |x| <5:
a) VxP(x), roe npeaukaT P(x) paccmaTpmBaeTca Ha
nHTepBane *1,4+; 6) IxP(x), rae npeaukat P(x)

paccmaTpuBaeTcs Ha uHTepBane *4,5+.

5.P(x)3apaH B BUAe x2 +4x +4 =0, Q(x)— B BUge |x| > 1:
a) VxP(x), roe npeaukaT P(x) paccmaTpmBaeTca Ha
mHTepBane *-2,2]; 6) 3xP(x), rae npeaukat P(x)

paccmaTpmuBaeTca Ha uHTepsane *0,2+.



6. P(x)3apaH B BUge x2—6x +8<0, Q(x)— B BMae |x| < 4:

a) VxP(x), raoe npeaukat P(x) paccmaTpuBaeTcsa Ha uHtepsane (2,4);
Bomnpocsl k 3a4éTty:
1. Wcuucnenue Boicka3piBaHu. Akcuomel. [IpaBuia BeiBOAA.
2. ToxnecTBeHHasi ICTUHHOCTD BHIBOJUMBIX (POPMYIL.
3. HenpoTuBOpeYHBOCTH UCUUCIICHUS BHICKA3bIBAHUH.
4. Ilpenukatsl. Jlornueckuii onepauuy Haj IpeJuKaTaMu U UX TEOPETUKO-MHOKECTBEHHBIN CMBICIL.
5. KBanropsl. 'eomeTpudeckuii CMbICII KBAHTOpPA CYIIECTBOBAHMUS.
6. Monaenu. ®opmyinbl. CBOOOHBIE U CBSI3aHHBIE IEPEMEHHEIE.

7. WctuHHOCTH (hopMyT B MOJIeNH, HA MHOXKecTBe. OOIIe3HaYMMbIe (hOPMYIIBI.
8. DkBuBaJeHTHbIE  (QOpPMyJBbl  JIOTMKM IpeaukaroB. IlpaBuia npeobpazoBanus popmyi B
sKBUBaleHTHbIe. HopManbHas gopma.

9. Ucuncnenue npenukatoB. Akcromsl. [IpaBuia BeiBoga. ToxaecTBEHHAss UCTUHHOCTD BHIBOJIUMBIX
bopmy.

10. HempoTuBOpEYMBOCTH UCUUCIICHHSI IPETUKATOB. DOPMYITUPOBKA TEOPEMBI O ITOJTHOTE
WCUYUCIICHUS TTPEIUKATOB.

11. Mamuns! Teropunra. Beraucnanmelie pynkuuu. Teszuc Yepya.

12. ITpumepbl BEIYUCIUMBIX (PyHKIUHI. PekypcuBHbIE, peKypCHBHO EPEUHCIMMbIE MHOXKECTBA U MX
aJITOPUTMHUYECKAsl XapaKTePUCTHKA.

13. Teopema ITocra. [TprMepbl anropuTMUYECKH HEpa3pelMMbIX TPoOIIeM.
14. Hepa3zpemumocTts npobdieM caMOpUMEHUMOCTH, TIPUMEHUMOCTH.

15. Teopema Ilocta — MapkoBa 0 CyI1eCTBOBAaHHH aCCOIMATUBHOTO UCYUCIICHHUS C AITOPUTMHYECKHI
HepaspemuMoi po0aeMoil paBeHcTBa.

16. Oneparnyu cyneprno3uiyy 1 MPUMATHBHON peKypcud. [I[puMUTHBHO-pEeKypCHBHBIC (DYHKIIHH.



CBeennsi 00 yTBepxJAeHMH NPOrpaMMbl HA O4YepeIHOH Y4eOHbIi Trol M perucTpanuu
M3MEHeHUu

Y4eOHblil Pemenne BHecennrle m3MeHeHHS IMoxmuce 3aB..

roj kadeapsr kadeapoii
(Ne mpoTokona, nata)




