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1. Henau ocBOeHUs TUCUMIIIMHBI
[lenpro mpemojgaBaHUs TUCIUIUIMHBI MaTeMaTHUYeCKas JIOTHKA SIBIISCTCS:

O0y4YUTh CTYJIEHTOB

MOCTPOCHUIO (DOPMATIBHBIX JIOTUYECKUX MOJIENe M NMPUMEHEHHIO 3TUX MojJeJell B MaTeMaTuke U
MPUIOKEHUSX, IPUBUTH CTYI€HTAM HAaBBIKU PEIICHUS IOTHYECKUX 3a7a4 MaTeMaTHYeCKUMH METOAaMH,
3aJI0’KUTh MOHUMaHHUEe (POPMaNbHBIX OCHOB JIOTUKH U BBIPAOOTaTh y CTYJEHTOB JJOCTaTOYHBII YPOBEHb
JIOTUYECKOW MHTYULIMU, HEOOXOAUMOMH 17151 opManu3aliy coiepKaTeIbHbIX JIOTUYECKUX 3a/1a4.

Ilepeyens mpogecCHOHAIBHBIX CTAHJAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMI M TPYIOBBIX

(yHkuuii, coOoTBeTCTBYIOIUX NPOGecCHOHAIBHOM AesITeIbHOCTH BbIIIYCKHUKOB

HanmenoBanue nokymeHTa Kon HaumeHnoBaHue 6a30BOM IpyIIIIbI, JOJDKHOCTH
(mpocdeccun) nnM cienUaIbLHOCTH
OK3 2320 [IpenogaBareny B cpeHEH KOS
2340 [IpenonaBarenu B cucTeMe CreualIbHOTO
o0pa3zoBaHus
Kon n O06001eHHbIe TPYA0BbIe PYHKIUMN Tpynosbie pyHkuuu
HaMMeHOBaHUe Kon HaumeHnoBanue YpoBenb HaumMeHoBanue Kon YpoBenb
npogeccHOHAIbH KBaJIM(uKa (moxyposeH
oro 10001 b)
cTaHJapTa KBaJIU(pUKA
UH

01.001 Ilemaror Ilegarornueckas O6menenaroruuec | A/01.6
(memaroruueckas JIEATEIILHOCTD 110 Kast QyHKIUS. 6
JACATCIIbLHOCTh B MPOCKTUPOBAHUIO U OOGyuenue
JIOIIKOJILHOM, peanm3anun BocmurarensHas A/02.6
HAYATLHOM 00pa3oBaTeIbHOTO JICSITEIIBHOCTh 6
00111EM, A | Tporecca
OCHOBHOM OOIIIEM, 00pazoBaTesIbHbIX 6
cpemHeM o01eM OpraHu3armsix PasBuBaroras A/03.6
00pa3oBaHUN) JTOTIIKOJIHHOTO, JIESITeTLHOCTh
(BociMTATEIb, Ha4vaJLHOro 00IIero, 6
YUUTEIIh) OCHOBHOTO 00111€eT0,

CpeaHero o0Iero

o0OpazoBaHus

[lenarornyeckas [lenarornueckas

JIESATEIILHOCTD TI0 JIESTELHOCTD 10

MIPOEKTUPOBAHUIO U peanu3aiyu

g | Peamsamun 6 IIporpamMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

001m1eo0pa3oBaTeIbHBIX CpEeIHETO

MIpOTpaMMm o0rmIero

obpa3oBaHUA

Mecto mucuunimabl B crpykrype OITOII 6akanaBpuara




Hucnurmuaa otHOCUTCSA K 0510KY 1. « uctummuasi(Moayn)». K o6s3arensHol yactu. Ynuraercs Bo 2

cemectpe. Haxonurcs noa unaexkcom b1.0.09.

2. Pe3ysabTaThl 0CBOEHMSI JUCUMILIMHBI (MoxyJisi) MaTemMaTnuyeckasi JIOTMKA

[Tporiecc w3ydeHUs TUCHUIUIMHBI HAIMpaBJICH Ha (OPMHUPOBAHHME DJIEMEHTOB CIIETYHOIINX
komnereHnuil B cootBerctBUU ¢ ®I'OC BO 110 gaHHOMY HaIpaBJICHUIO:

Kon HaumenoBanwue NuaukaTop HOCTHKEHUS KOMITETCHIIUN
KOMIIETCH- KOMIIETEHIINHT (3aKperuUIeHHBIH 32 TUCIUILITUHON )
U
OIIK-2 Crnocoben pazpadateiBath, | OIIK 3.1: 3nHaer obmiue XapakKTepUCTUKH MPOIECCOB
aHAJTM3UPOBATh M BHEAPATH | cOoOpa, mepemayn u 00paboTKu HHPOPMALIUY;
HOBBIE MaTEMaTHYECKUE COBPEMEHHOE COCTOSIHUE Y TeHJCHIINH Pa3BUTHUS
MO/IEJIA B COBPEMEHHBIX TEXHUYECKUX U MMPOrPAMMHBIX CPEJICTB aBTOMATU3AIIIH U
€CTECTBO3HAHUU, TEXHUKE, | KOMIBIOTEpHU3AIMH B O0JIACTH YIIPABICHUS KaueCTBOM;
SKOHOMUKE U YIIPaBICHUU OIlK 3.2: YMeeT mOHUMAaTh M peliaTh
npodeccuoHanbHble 3a7a41 B 00J1aCTH YIIPaBICHUS
Hay4HO-HCCJIEA0BATEIbCKON U IIPOU3BOICTBEHHON
JESTeIbHOCTH B COOTBETCTBUH € PO(UIIEM MO OTOBKH;
OIIK 3.3: Bnaneer MeTojamu pelieHus
npodeccnoHanbHbIX 3a/1a4 C TPUMEHEHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHH 1 COOII0ICHUEM
TpeOOBaHMi1 6€30MaCHOCTH
YK-6 Cniocoben ynparisats cBouM | YK-6.1. Micnionb3yeT HHCTpYMEHTBI U METO/IbI
BpPEMEHEM, yIpaBlIeHUs BPEMEHEM TIPU BBHITIOTHEHIUH KOHKPETHBIX
BBICTPanBaTh U 3aJa4, MPOEKTOB, TIPU JTOCTH>KEHUH MTOCTABJICHHBIX IIEIICH;
peann3oBbIBaTh TpaekTopuio | YK-6.2. OnpenensieT npruoOpUTETH COOCTBEHHOM
CaMOpa3BUTHUS HA OCHOBE NeSITeTbHOCTH, JINYHOCTHOTO Pa3BUTHS U
MPUHLMIIOB 00pa30oBaHus B | MpodeccroHalbHOTO pOCTa;
TEUECHHE YK-6.3. OuennBaetr TpeOOBaHUS PHIHKA TPY1a U
BCEH KU3HH MIpeITIoKEHUsT 00pa30BaTEIbHBIX YCIYT IS
BBICTPaWBaHUS TPAEKTOPUH COOCTBEHHOTO
npoeccrnoHaNIbHOTO POCTa;
YK - 6.4. Ctpout npoeccCHOHATTBHYIO Kapbepy
U OIIpEeJeNIsieT CTPATEruio NPOPECCHOHATBLHOIO Pa3BUTHSI.




4.1. CTpyKTypa AUCHHUILINHBI (MOIYJIsI)

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

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

Buj yueOHo# padoThI

Bcero

IopsinkoBbIii HOMep ceMecTpa

OO01mas TPy I0eMKOCTh TUCIUILTHHBI BCETO (B 3.€.), B TOM
1% (01) (N

33e.

Kypcosoii mpoekT (pabota)

HE MPEeyCMOTPEHO

AyIMTOpHBIC 3aHSATHS BCETO
(B akaj. yacax), B TOM 4HCJIE:

Jlexuuu 36 36
[IpakTudeckue 3aHATHS, CEMUHAPHI 16 16
JlaGoparopHsie pabOThI
CamocTosTenpHas paboTta Bcero (B akajl. yacax), B TOM YHCIIE: 56 56
KCP
OK3aMeH
O01mas Tpy10eMKOCTh TUCIIATUTNHBI 108 108
Ne/ Bunst yueOHOI pabOTHI, BKITFOYAs DOpMBbI TEKYLIETO KOHTPOJIA
Ne CaMOCTOATEIBbHYIO pabOTy CTYJCHTOB U yCHEeBAEMOCTH (II0 HeJleIsIM
TPYIOEMKOCTH (B Yacax) cemectpa). POPMBI IPOMEXKYT.
HanmenoBanue aTTecT
pa3aeroB U TeM
JMCUMIUTHHBL (MOALYJI) AynuropHas padorta CamocrositenbHas
pabora
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Paszgen 1. Jlornueckue 108 | 36 | 16 56
ucuucjaenus. Moaenan.
11 | HcuucneHue BbICKa3bIBaHUM. 2 | 2
Axcuowmsl. [IpaBuina BeIBOsA.
1.2 ToxnecTBeHHast HCTUHHOCTD 2 2
BBIBOJIUMBIX (DOPMYIL.
1.3 | HenpoTuBOpe4unBOCTH 2| 2
WCYHCIICHUS BBICKA3bIBAHUH.
1.4 |IIpenukatsl. Jlornueckuit 2 2
oriepaluy HaJl IpeIMKaTaMu 1 UX
TEOPETUKO-MHOKECTBEHHBIHN
CMBICIL
15 |Ksanropsl. ['eomerprueckuii 2| 2
CMBICIT KBaHTOpA CYILIECTBOBAHUSL.
1.6 Monemu. ®opmyisl. CBOOOHBIC U 2 4
CBsI3aHHbBIC IEPEMEHHBIE.
17 |Ucrunnocts popmyn B MOsieH, HA 2| 4
MHOXecTBe. O0Ie3HaunMBbIe
(hopMyITBL.
18 |DkpuBaneHTHBIE  (POPMYIEI 2 | 4
JOTUKHM npenukatoB. [IpaBuna
npeoOpa3oBaHus GopMyII B
SKBHBaICHTHBIC. HopMmanbHas




(dhopma.

1.9

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

1.10

HenpotrBopeunBOCTh HCUUCTEHUS
npeaukatoB. PopMyaHpoBKa
TEOPEMBI O TIOJTHOTE UCUUCIICHUS
MPENKATOB.

Pa3nen 2. Boruncianmbie
pyHkuun.

12

20

21

Mammss! Teropunra. Beravciaumelie
¢ysxoun. Tesuc Uépua.

2.2

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

2.3

Teopema Ilocra. ITpumepst
AITOPUTMUYCCKH HEPAZPCUHINMBIX
npobIeM.

24

HepaspemumocTts npobiiem
CaMOIIPUMCHUMOCTH,
OPUMEHUMOCTH.

25

Teopema Ilocta — MapkoBa o
CYIIIECTBOBAHNH ACCOI[HATHBHOTO
HCYHCIICHUS C aITOPUTMHIECKU
Hepa3pemnMoi mpooieMoi
paBEHCTBA.

Pa3gen 3. PekypcuBHble
byHkuun.

31

Onepanuu cyneprno3uiiuy u
NPUMUTHBHOW PEKYPCHH.
[IpUMUTHBHO-PEKYPCHUBHBIE
GhyHKIHH.

OO0mas TPy 1I0eMKOCTh, B 4acax

108

36

16

56

HpOMe)KyTO‘IHaH aTTeCTaluvsa

®opma

3ager

3auer ¢ OLEHKOI

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 HEpa3pemnMoi npo0aeMoil 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, NMPOMEKYTOYHON aTTecTallMH 10 HUTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYeCKHX
yacax)
Pasgenl | JloruyecKue HCUHCICHHUS. 10
Mopenn.
11 Hcuuncnenne BbICKa3bIBaHUM. AyautopHasi paéora

Axcuowmsl. [IpaBuna BeIBOJA.

1.2 ToxmecTBeHHAS NICTUHHOCTD AyautopHas padora
BBIBOJIMMBIX (hOPMYII.

13 HemnpotuBopeunBocTh Teoperuuecknii Tect
WCYHCIICHUS BHICKA3bIBAHHIA.

14 [Ipeaukarel. Jlornyeckuit AynuTopHasi padora
oriepary HaJl IpeIuKaTaMu U HX
TEOPETUKO-MHOKECTBEHHBIT
CMBICIL.

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

16 Monenu. ®opmynsl. CBOOO HBIE | AyauTOpHAasi padora
U CBSI3aHHBIE TIEpEMEHHBIC.

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

18 OKBHUBAJICHTHbIE  (OPMYJIbI AynuTopHas padora

JOTMKH mpenukaroB. IlpaBuna
npeoOpa3oBanus GopMyI B
SKBUBaJIeHTHBIE. HopmanbHas
bopma.

19 Hcuuncnenune npeaukaTos. AyauTopHasi padora
Axcuowmsl. [IpaBuia BeiBO1a.
ToxxmecTBeHHass HKCTUHHOCTD
BBIBOJIUMBIX (DOPMYII.

1.10 HenpotusopeunBocTth Kontpoabsnas padora
VCYHCIICHUS TIPETUKATOB.




DopMyJIHPOBKA TEOPEMBI O
IIOJIHOTEC NCUHUCIICHUS

MIPEIUKATOB.
Pa3znen 2 | Boruuciaumblie QyHKIHH. 6
2.1 Mamunsl Teropunra. AynuTopHas padora
Brraucnumeie pynkumn. Te3uc
Yeépua.
2.2 [IpuMepsl BBIYUCIUMBIX AyautopHas padora

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

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

24 Hepazpemmmocts npobiem AynutopHas padora
CaMOIPUMEHUMOCTH,
MIPUMEHUMOCTH.

2.5 Teopema [locta — MapkoBa o KonTtposabnas padora
CYIIECTBOBaHNUH aCCOLIMATHBHOTO
HUCUYHCIICHUA C AJITOPUTMUYCCKHA
Hepa3penmmMon mpoodiieMon

paBeHCTBA.
Pa3zgen 3 PeKprI/IBHbIe (l)y]-[](u]/[ﬂ, AyIlI/ITOpHaﬂ pa60Ta 2
3.1 Onepanuu cyneprno3uum u AynuTopHas padora

MIPUMUTHUBHON PEKYPCHH.
IIpUMUTUBHO-PEKYPCUBHBIE
(GyHKIHH.

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

Kpurtepun oneHKH NpoMeKyTO4YHOM aTTecTannu B popMe 3ayera

Onenka | XapakTepucTuka TpeOOBaHHI K pe3ynbTaTaM arTecTaluu B popme 3ayera

«3a4TeHO» Teopernueckoe cozepkaHue Kypca OCBOSHO MOJHOCThIO 6€3 MpoOesoB Win B
1[€JI0M, UJTH OO0JIbIIEH YacThio, HEOOXOIMMBbIE IPAKTUYECKHE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepuajaoM cHOpMHUPOBAHBI WIIM B OCHOBHOM C(POPMHUPOBAHBI,
BCE MJIM OOJIBIIMHCTBO PEYCMOTPEHHBIX pabouelt mporpaMMoi y4eOHbIX
3aJlaHuH BBINOJHEHBI, OT/I€JIbHBIE U3 BHITIOJHEHHBIX 3a/IaHUN COJIepKaT
OLIMOKH.




«He 3auteno»

Teoperudeckoe coaepkaHue Kypca OCBOCHO YaCTUIHO, HEOOXOIUMbIC HABBIKU
paboThl He chOPMHUPOBAHBI WM CHOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJIBIITMHCTBO MPEIYCMOTPEHHBIX pabouell yaeOHOH TporpaMmMoit 3aaHuil He
BBINOJIHEHO JTMOO BBIMOJIHEHO C TPYOBIMH OIIMOKAMH, KA4eCTBO UX
BBITTOJIHEHUS OIICHEHO YHCIIOM OAJIJIOB, OJM3KUM K MUHHMYMY.

KpnTeplm OICHKH HpOMe)KyTO‘lHOﬁ aTrrecralum B (])opMe IK3aMCHa

Orenka

XapakreprucTuka TpeOOBaHU K pe3yJibTaTaM aTTecTaliu B popme
9K3aMeHa

«OTINYHOY

Teopernueckoe copepkaHue Kypca 0CBOSHO OJHOCThIO 6e3 Ipo0eros,
CHCTEMHO W TIyOOKO, HEOOXOMUMBIE MPAKTUYECKHUE HABBIKA PabOTHI C
OCBOCHHBIM MaTepHuajoM c(hopMUpOBaHBI, BCE MPEIYyCMOTPEHHBIE pabodeid
y4eOHOI mporpaMMoii yueOHbIC 331aHHUs BBIITOJIHEHBI 0€3yNpevHO, Ka4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aJuloB, OJU3KUM K MaKCHUMYyMY.

«Xoporio»

Teopernueckoe colep:kaHue Kypca OCBOCHO B IeioM 0e3 mpobesos,
HEOOXOUMBIC MPAKTUYECKUE HABBIKU PA0OTHI C OCBOEHHBIM MaTEPHAIIOM B
OCHOBHOM  c(opMHpOBaHBI,  NPEAYCMOTpEHHbIe paboueill  y4eOHOI
MPOrpaMMoOil yueOHbIEe 3a/IlaHUs BBIIOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSIMH,
Ka4yeCTBO BBINOIHEHUSI OOJBIIMHCTBA 3aJaHUM OIEHEHO YHCIIOM OajjioB,
OJIM3KUM K MaKCUMYyMY.

«YI[OBJ'ICTBOpI/IT
CIIBHO»

Teopernueckoe copepkaHue Kypca OCBOECHO OOJIblLIEH 4acTbio, HO
MIPOOEIIbI HE HOCAT CYIIECTBEHHOTO XapaKkTepa, HE00X0AUMbIE PAKTHUECKUE
HaBbIKM pabOTBl ¢ OCBOEHHBIM MaTepUalioM B OCHOBHOM C(OpPMHpOBAHBI,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX padoueil yueOHOoll nmporpaMmoin yuyeOHbIX
3aJlaHUN BBITIOJIHEHBI, OT/EJIbHbIE U3 BBINOJHEHHBIX 3aJaHUN COJEpKaT
OLIMOKH.

«HeynosneTBop
UTEJIBHO

Teopernueckoe coaepkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIMMBIE
HaBBIKK PabOTHI HE CPOPMUPOBAHBI UITU CHOPMUPOBAHBI OTACTBHBIE U3 HHUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo# mporpaMMon yueOHBIX
3aJlaHuil HEe BBIMIOJHEHO OO0 BHITIOTHEHO ¢ TPyObIMH OITHOKaMH, Ka4eCTBO
WX BBITIOJIHEHUS OLICHEHO YUCJIOM 0aIoB, OJU3KUM K MUHUMYMY.

6.2. MeTonuyeckne yKa3aHus 10 OPraHU3aluy cCaMOCTOSITeJIbHOW 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 yueOHONU TUCIUIUIMHBI, HHAUBUAYaIbHbIE 0COOEHHOCTH 00y4aroIIerocs.

KoHnTponb camocToATenbHOW pabOThl U OLEHKA €€ PE3YyJbTaTOB OPraHU3YeTCsl KaK €IUHCTBO
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 OCYIIECTBISETCS Ha J1a0OpaTOPHBIX U
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBHHM C TpadukoM ydeOHOro mpormecca. s oOecneueHus
CaMOCTOSITENIbHOM  paloThl MpemnojaBaTeNssMU  pa3pabaThIBAlOTCS METOAWYECKUE YKa3aHUA IO
BBINOJIHEHUIO JTAOOPAaTOPHOH /TMPAaKTUIECKOH 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 HEH TOMKHBI OBITH OCTABJIECHBI BOIIPOCKI, OTBETHI HA KOTOPbIE HEOOXOAMMO HANTH U
o0ocHoBaTh. KpuTtepuu o1ieHKH NMpaBUIbHOCTH peLIeHHs TPOOIEeMHON/CUTYallMOHHON 3a/1a4M JTOJIKHBI
OBITH U3BECTHBI BCEM 00YYaIOIINMCHI.

Opranu3anus ¥ pyKoBOJACTBO BHeayAUTOPHOI padoThI

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

[Ipy mnpenbsABICHUHM BHAOB 33/laHUi Ha BHEAYAUTOPHYIO CAMOCTOATEIbHYIO pPadoTy
pPEKOMEHAYEeTCsl HCIONb30BaTh JU(P(GEepeHIUPOBAHHBIA TMOJAXO0A K YPOBHIO MOJITOTOBJIEHHOCTH
oOyuaromierocsi. [lepen BbIMONHEHHEM BHEAYIUTOPHOW CaMOCTOSATEIBHOW padOThI MpernoaaBaTeib
IIPOBOAMT KOHCYJIBTALIMIO C ONpPENEICHUEM LIeJU 3aJlaHusi, €ro COJAEp:KaHMs, CPOKOB BBINOJIHEHMS,
OpUEHTUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpPEOOBaHUU K pe3yibTaraM paboThl, KPUTEPUEB
OLICHKH, (OpM KOHTpOJII M TMeEepeyHs JuTeparypbl. B mporecce KOHCyIbTallMM MpenoaaBaTeib
MpeIynpexaaeT O BOSMOKHBIX TUITMYHBIX OIMIMOKAX, BCTPEYAFOIIMXCS TIPU BBHITIOTHEHUH 3a/1aHHUS.

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
JUCLUTUIMHBL, OCOOEHHOCTEH KOHTHMHIEHTAa CTYICHTOB, 00beMa M COJCpXaHHUA CAMOCTOSTEIbHOU
paboThl, GOpM KOHTPOJIS U T.I.

CamocTtosTenpHas paboTa MOKET OCYIIECTBISATHCS MHIUBUAYATHHO WK TPYIITIAMU CTYICHTOB B
3aBHCUMOCTH OT 1LI€JTH, 00beMa, KOHKPETHOM TeMaTHUKU CaMOCTOSITETbHOM paboThl, YPOBHS CIOXKHOCTH,
YPOBHSI TOATOTOBJIEHHOCTH 00YYaIOIIUXCSL.

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.;

- JUISl 3aKpeTUIeHHs M CHCTeMaTU3allii 3HaHUN: paboTa ¢ KOHCIEKTOM JIEKIMH; TOBTOpHAas paboTa
Ha/ y4eOHBIM MaTepualoM; COCTaBJICHME IJIaHA, TE3MCOB OTBETA; COCTABJICHHME TaOmul, pedycoB,
KPOCCBOPJIOB, TIJoccapusl JUIsl CHUCTEMaTH3aluu Yy4eOHOro Marepualia; H3yuyeHue CcIloBapeH,
CIPAaBOYHUKOB; OTBETHI HAa KOHTPOJIbHBIE BOIMPOCHI, aHAIMTHUYECKAss 0OpaboTKa TEKCTa; MOATOTOBKA
COO0O0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; IOATOTOBKA

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

- ansa GOpMUPOBAHUA YMEHUU: pElIeHHEe 3aJad W YIpPaKHEHUH 1o o0pasily; pelieHue
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 BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEPUMEHTaIbHAsS paboTa; MPOESKTUPOBAHKE U
MOJICIIMPOBAHKE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(GECCHOHATBHON AEATEILHOCTH | JP.

Jns  obecrnieueHuss BHEAyIUTOPHOM  CaMOCTOSTENbHOM  pabOThl MO  JUCIHMILIUHE
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 JOIyCKa K UTOTOBOW 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 TperoaaBaTeio 3a KOHCYJIbTAallUeld C Lebl0 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 opmyn anredbpbl BbiCKa3biBAHUA U MPUBECTU 3TK
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),yva(Xvz),y —>zCcxX—>—y;

XA(Y > 2),X—> =2,y > XAZCYV(XA—=Z);
X=>YVZZ>X)A(Yy>X)C XV(YAZ);
Y >XVZZ>XVY,X>YC XVYyVvzZ;
X—=>YV=Z,Z>YAX—=(XAY)C —Z— X;
(YAZ—=>XDA(Y>2),Zv—(YyA—X)C XVvZ;

X—>—(YV2,Z>XAY,XAZC X—>2Z;

10.

11.

12.

13.

14.

15.

16.

17.

Zv(y > X),X>(Yyv—2),YyAZ—>—XCZVv—X;

—(X>Y),Zo>XAY,Zv—X X—>—=(YyAZ);

Xv—=Y,—myVvZi—>X—Xv—-azZYyvicC —|XV—|y;

XV(YAZ),Y > —XA=Z,YA(=Z>X)C ZVX,

YAXVZIoY),ZvXAY),-X—>Yy)C xvz,

Xv(y—=>2,-x=>Z->¥),(y=>xX)>2)c x—> -z,

—(XAY > 2),(wYy > )A(X>2),Yy > X—X—>XVIC

XAY = —Z,X—>—Y,Yy >XVZYC Z—>XVY,;



18. —(X—>Yy)vz,zo>Xvy—yA((X—>=Z)vy)C z;
19. X—=>YAZZ>=(XAY), XV (Y >Z)CXvay;

20. X=>(Yy > 2),-zvX—(y > XAr=2)C Z—>(—XA(Yy—12);

3. Ucunciienne BuICKa3bIBAHMI

Iycts @, ¥,X,0 - GOpMyIIBI HCUUCIICHHS BHICKA3bIBaHUiA. [10CTPOUTE BBIBO (DOPMYJTbI HCUUCIICHUS BBICKAa3bIBAHUI
M3 JTAHHOTO MHOYKECTBA TUIIOTE3.
O ¥ > (DAY,
O-o>Y,D>XF OD>VYAX
O->X,¥Y>XF DdVvY X,
O>YF X>D)>X->VY) ;
O o>VYEF ODAX>VYAX
O ->YEF DOVX>YVvX;
O>YEH D> (DVY)
OV (DAY)F D
DOAYE OA(—DVY) ;
. OV(—PAY) - OV VY
X>D, P >YEF XA >PYVv-0 ;
O X, YADE @5 X ;
OV, 0ADE (DAY)VIX;
DA AO) P A(DV-0);
DOF (DVY)A(DV-0);
L PA(DAB) F (DAY)AG;
LOVPAB®)F YV (DVv-0);
OAY 50OF XAD > (P >0V -D);
O E (O5>D) > (OA-Y >—-DVY);
.OVYEF (®—>0)—>(YVvO);
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4. Anredpanyeckue CUCTEMBL.
MocTpouTb nogcucteMy anrebpanyeckomn cuctemMsl A, NOPOXAEHHYO MHOXECTBOM X (4epe3 P(B)

0603HaveH byneaH MHOXecCTBa B, T.e. MHOXeCTBO BCEX NOAMHOXECTB MHOXecCTBa B):

W =(N;+), X ={3,72};

A = (N;+,8), X ={32};

W =(Z;+), X ={-3,9,6};
A= (Z;+4), X ={-16,-8};
A =(Z;+,-), X ={125,65};
A =(Z;+,-), X ={-36,171,51};
WA=(Z;), X ={-8,4};

A =(Z;6), X ={132};

. U=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=(R\{0}:;1), X ={/2/3/3,-9/8};
18. A=(C;), X ={3i};

19. A =(C;), X ={/3/2—i-1/2};
20. A=(C\0};», X ={i,—i};

KonrpoJsibHas padora Ne 2
1. ®opMyJIbI JIOTHKH NPETUKATOB

BeinvcaTtb Bce noadopMynbl AaHHOM OOPMYIbl cUrHaTypbl T = {+-, < ,0} u onpeaenuTb cBOGoAHbIE U
CBsi3aHHble NepeMeHHble hopMyIbi:

VX((X+Yy <XxX)A™ (Xx=0));
I(Vy(x+y=y) >(y<0));
VxVy((x-y=0) >(x=0)v(y =0));
VXVY(((X<Y) A (Y <X) =)X=Y);
VXIY((X<Y) A~ (X=Y) > (Y=X));
Vy((x+0=x+Yy) >(y=0));
x+y=0)—>(0<x)vaAy(0<y);
VXIY((XLY) > (X+z2Ly));

© NGk~ wNPE

x<y)>Iz(X+z2<y);
- VX((x-y<y) v (0<y));
XX+ X=X) AT (XX =X));
- WY(x+y=2) A" (x=0) >~ (y=0));
L XEYA(YL) SV (Y+2=X);
YX(XLY+X) >0 y)v(x=12);
XXX XEX)ATY(X+ Yy =0) > (2 <Ly);
L VX3z(z+y =X) >(X- Yy <) AVY(X+0=);
. VXVY(x-y=0) —>(x=0)v(y =0);
CA((x+y <L) vx+z=y)A (X=Y);
L IXYY((X+y=X)vIz(x-2=Y));

i =
N B O

ol el = e
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XXy =X+ Y)AT (X=0) Ay < X).

MNycTb ®,¥, -aTtomapHble dopMyIbl IOTUKN NpeankaToB. BeinncaTb Bce nogdopMysnbl 4aHHON
X

dopmynbl 1 onpeaenuTb cBo6oaHbIE U CBSAA3aHHbIE NepeMeHHble hopMyIbl:

“((@ExVYyD(x,y) v IXIYW(X, y)) A yX(X, ));
((AxD(X, y) v IZY(X, 2)) v IxTYyX(X, ¥));
VX(EAYD(X, ¥) A FYY(X, ¥)) A VXP(X, Y);
VX(VYyD(X, y) v P(X, Y)) v VXIyX(x, y);
“(Vx3yd(x, y) = VXF(X, ¥)) A VXVZX(X, 2);
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6. WVXO(x, y) v VXEY¥(X, y) v QyX(x, y) A JyD(x, ¥)));

7. IX@Ey@(x, y) A VXIyP(X, ¥)) A (FYX(X, y) v IyO(X, ¥));
8. (VX (VyD(x, y) A YF(X,¥)) > Ty VXX(X, Y);

9. IxVYD(X, y)> (VX (VYyD(X, y) ATz¥(Z, ¥)));

10. 3x@Eyd(x, y) v VY¥(x, ¥)) A VY(D(X, y) A (X, Y));
11, (@x3yd(X, y) AIXVYP(X, ¥)) v IXTyX(X, V));

12, IXD(x, y) v @AXVYP(X, y) — IAYyX(X, Y));

13. YX(C(FyD(x, y) > VyP (X, ) v (X, 2) > VY¥(X,Y)));
14. vx@yd(x, y) v VYF(X, ¥)) A IX(P(z, y) A VYF(X,Y));
15. Vxd(x, y) — y@AxX(X, y) = ¥(y, 2) v ®(Y, 2));

16. vx3Ayd(x, y) A VYVXE(X, Y)—=>"X(X, ¥) A D(X, Y);

17. vx3y~(@(x, y)—>"P(x, ¥)) v 3zX(z, y);

18. Vx(Vyd(x, y) =>3y¥(x, y))A—(EFyX(x, y) vIyDd(x, Y));
19. IXD(X, y) AVXIYP(X, ) — VXIYX(X, ¥) v IYyP(X, y);
20. IyVz(D(x, y) v VXAYF(x, y) — FyX(z, y)) v IyD(X, y).

2. UctuHHOCTH (hOPMYJIBI JIOTHKH NMPEINKATOB B AIredpandecKkoii cucreme

B cnegyowmx 3agadax npegukatbl P(x) n Q(x) 3agaHbl HA MHOXECTBE BCEX OENCTBUTENbHbBIX YACETT.
CnegyeT onpeaenunthb:

— MHOXECTBO UCTMHHOCTU npegukaTa —P(x);
—cnpaBeaniMBo N OAHO U3 CNeayLWmnX COOTHOLWEHNA P(x) — Q(x), Q(x) — P(x).
OnpegenuTb Takke, UCTUHHO UMK NOXHO KaXKaoe U3 BblCKa3bIBAHWIA:

a) VxP(x), 6) 3xP(x) B cny4asix, korga npegukat P(x) paccmatpmBaeTcst Ha YKka3aHHOM B
COOTBETCTBYIOLLEM 3a4aHuK nHTEepBarne.

1. P(x) 3apgaH B Buae x? < 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), rae npeaukaT P(x) paccmaTpuBaeTcs 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), roe npeavkat P(x) paccmatpuBaeTcs Ha uHtepsane (-1,0);

6) 3xP(x), rae npeaukaT P(x) paccmatpuBaeTcs Ha UHTepBane [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
JJAHHOI'O0 MHO>KECTBA TUIIOTES.

1L Vyvxd(xy) F Vy3z0(y,2);

2. VYVxd(x,y) F VyIxd(y,x);

3. Wx®(x,x) F Iy3Fzd(y,z);

4. IxVyd(x,y) F Jz2d0(z,2);

5. Vyd(y) F IX(P(X) v ¥ (X)) ;

6. 3IxD(X) v IXY(X) F3IX(D(X) v P(X));

7. VXD(X) AVYP(Y) F ®U)AP(U);

8. ®(X)F W(y) = IXD(X);

9. Ix(D(x) > V(X)) F VxD(x) >3IY¥(Y));

10. VxD(x) > VY¥(y)) B "W (x) >3y D(Y));

1L Vx®(X) v VY¥(Y)) F () > D(Y));

12, wyax(@(x, y) = ¥(y)) F VX(VZD(z,x) —> Y(X));
13, 3IxAY(D(X) A (X, y)) F IxD(X) ATy32¥(y.2) ;
14, vyd@(y) v Vx3y¥(x,y) F Vx3z(D(x) v ¥(X,2));

15, IXVY(D(X, y) AV (X)) F VXTzD(z,X) ATIXP(X);



16.  Vy(D(X,y) v ¥(x)) F IxTzd(z,X) vIXP(X) ;
17, 3IxVyFzd(x,y,z) FIuVvIwd(v,u,w);
18. IxVyd(x,Yy,Yy) F Yudzavd(z,u,v);
19. Vx3zvyd(x,Y,z) F Yuvvaiwd(v,u,w);
20. 3yVxdD(x,y,y) F Judydzd(u,y,z).
4. Mamunbl Teropunra

MocTpontb MawnHy TetopuHra T, BbIMUCIISIOLLYIO CReayoLwyo QyHKUMIO.

1. x+1;
2. x+y;
_ 0,ecmu x =0,
3. sg(x) _{1, ecmmx > 0;
4. 5¢(x) :{O,ecnnx>0,
1l,ecimx =0;
. 4 _ 0,ecmx =0,
5 x= 1_{x—l,ecjmx>0;
6. x- ={0,ecnnx§y,
X—y,eclux >y,
X
7. —;
2
8. [J;
2
9. X2

11.
2x+y
2
12.—1];
2x+y
3
13. ;
x+3y
14> ];
x+3y
X,ecnu x = 2,
15.f(x,y) ={
Y B OCTaJIbHBIX CITy4asiX;
x+y,ecaux =2,
16. =
6.f0xy) =4 HE OIpeJIe/ICHA B OCTAIBHBIX CITyJasix;
l,ectux <y,
17.f(x,y) ={ y
2 B OCTaJIbHBIX CITyYasix;
_ .x—1,ecnu x genuTcs Ha 2
18.f(6y) =4 y — 1 B OCTaNbHBIX CIy4asix;
,ecmmx=y+1,
19.f(x,y) ={ Y

HE OIIpCACICHA B OCTAJIBHBIX CIIy4dasiX;



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.

KOHmpOJlb 0C60€HUA Komnemeuuuﬁ

No Bun xoHTpOns KonTtponmpyemsle pasnensl Komnerenium,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJHUPYIOTCA
1 AyautopHast Pasgen 1- Pasnen 3 OIIK-2, YK-6

KOHTp.paboTa(mpoB
epKa U OIICHKA)

2 Teopernueckuii Paszpen 1 OIIK-2, YVK-6




TECT

3 | CamocrosTenbHOe Paznmen 1- Pa3nen 3 OIIK-2, YK-6
pelieHue
MPaKTHYSCKUX
3aJaHuN
(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-
MeTOoMYEecKasi IuTepaTypa 1 MOHOrpauu, U3y4eHHEe KOTOPBIX SIBISIETCSA 00513aTebHBIM U1 OBJIAACHUS
3HAHUSIMH B TIOJTHOM 00BbeMe 1O JUCHHIUIMHE B COOTBETCTBUU C JaHHOW mporpammoii. K ocHOBHOM,
IPeXJIe BCEro, OTHOCUTCS JMTepaTypa, umeromas rpud MuHHCTEpCcTBAa O00pa3oBaHHs W HAYKH
Poccuiickoit denepanyu uium Y4eOHO-METOAUYECKOTO OOBEAMHEHUs, PEKOMEHIYIOIUX H3/1aHue K
UCIIOJIb30BaHUIO B yueOHOM mpoliecce. B crricke 0CHOBHO iaMTepaTyphl yKa3blBaeTcs He Oosee MATH
UCTOYHUKOB, HMEIOIIUXCA B JOCTAaTOYHOM KoiimdecTBe B ¢onae Oubmuoreku. Ecnm nocrymnHa
3JIEKTPOHHAs BepCcHsl yUeOHUKOB, y4eOHBIX TOCOOUHN U T.A., CIIEAYET yKa3aTh U1 HUX PEXHUM JOCTYyIa.

K nomonHUTENhHOM OTHOCUTCS JUTepaTypa, pEKOMeHIyeMas OakajlaBpaM, Maructpam ajs
CaMOCTOSITENIbHOTO M3YYEHHUS MpPU BBHINOJIHEHUM KYpCOBOTO MpoeKTa (paboThl), y4eOHONH HayyHO-
UCCIIeIOBATEeNbCKOW paboThl, NpU HanmucaHuu pedeparoB, s MOATOTOBKM K CEMMHapam,
NPAaKTUYECKUM 3aHATUSAM, JJAOOpaTOPHBIM paboTaM U APYTrUM Y4YeOHBIM 3aHATHUSAM, a TaKkKe s
yriyOJieHUs ¥ PacIIMPEeHUs 3HaHUH 10 JAaHHOM JUCLUIUINHE.

Bce MCTOYHMKM B OCHOBHOM M  JIONOJHUTEIBHOM JIMTEpaType JAKTCSI C  IOJHBIMU
OubauorpaguuecKuMy ONMMCAHUAMHU B COOTBETCTBUU C POCCHUMCKHUM WM 3alaJHbIM CTaHAApTaMH
oopMIIeHHS.

Jlns Mmaructpatypbl 0053aT€IbHO HATMUKE JINTEPATYPbl HA aHTJIUHCKOM SI3BIKE.

7.1. YueOHasi auTeparypa:
OcHoBHasi 1uTepaTypa

[1] Epmos 1O. JI., [Tanmtotun E. A. Matematrueckas jioruka. U3a. 2-e, ucrnp.
u jom., — M., 1987 (5 ak3). — 386 c.

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

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

[4] Tuxtapuukos JI.M., CykaueBa T.I'. MaremaTtuueckas noruka. Kypc
nexuui. 3agauyHuK-pakTUKyM u pemenus. — CI16.: U3n-Bo «Jlauby,



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 2K3. + 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 Hacrosimiee Bpems mpu padoTe ¢ HHPOpMALUEH MUPOKO UCHOIB3YIOTCS PECYPCHI

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

Ne Ha3Banue DJ1eKTPOHHBII agpec Conep:xanue
1 Exponenta.ru Www.exponenta.ru Ha caiiTe pa3MelieHs! 2IeKTPOHHBIC YIYCOHUKH,

CIIPaBOYHHKH, CTATHH, IPHMEPAMH TIPHMEHEHUSI
MaTeMaTHYECKHUX MTAKETOB B 00pa30BaTeIbHOM
IIpoLeCcCe, AEMO-BEPCUU 10 ITYJISIPHBIX
MaTEeMaTHYECKUX ITAKETOB, SJIEKTPOHHBIC KHUTH U
CBOOOJIHO PacpOCTPAHSIEMbIC ITPOTPAMMBI.

2. Math.ru www.math.ru MareMaTHYeCKHiA CalT I ITKOJBHUKOB,
CTYJIEHTOB, YUUTENIEH U BCEX, KTO UHTEPECYETCS
MaTEMaTHKOM.

3. MaremaTtuka www.mathematics.ru | YueGHbIi MaTEpHaI 10 Pa3IMYHBIM pa3jieiam
MaTeMaTHKH.

4, MaremaTuka 1Jas www.xplusy. isnet.ru | Comepkut 00JIBIIOE KOJTMYECTBO BUACOTEKIMM 1Is

CTY/IEHTOB M Npoyee. HIKOJIBHUKOB, a0UTYPUEHTOB U CTY/ICHTOB I10

MaTeMaTHKe U QH3HKe.

5. Poccuiickoe o0pa- www.edu.ru ®denepanbHbIN 00pa30BaTENBHBIN TOPTA:

30BaHMe. YUPEXKICHUS, IPOTpaMMBbl, CTaHAapThI, BY 351, TeCTI

ET.

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

7.4. MaTtepuajibHO-TeXHMYeCKoe obecneyeHne

B opramm3ammu ydeOHOTO Tporiecca HEOOXOAWMBIMHU SIBIISTIOTCS CPEACTBA, OOECTICUMBAIOIINE
ayJIMOBU3yaJIbHOE BOCIpHATHE y4yeOHOro Mmatepuana ( CHEHHMATM3MPOBAHHOE JEMOHCTPALMOHHOE
o0opynoBaHue):

1. Jlocka u men (niam 6ojiee 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/

Pabouast mporpamma auctuiuiiHbl MaTeMaTHdeckasi JJIOTHKA  COCTaBJIeHA B COOTBETCTBUU C
tpeboBanusiMu GI'OC BO mo nanpasnenuro moaroroBku 01.03.01 Maremaruka (ypoBeHb
BBICIIIETO 00pa3oBaHMs OakagaBpuar ), yTBepaeHHOro [Ipukazom MuHHCTEPCTBA 06pa30BaHUs U
Hayku P® ot 10 smBaps 2018 r. N 8 "OO yTBepkicHHU (elaepaibHOTO TOCYApPCTBEHHOTO
00pa3oBaTeIbHOTrO CTaHIapTa

BBICIIIEro 0Opa3oBaHus - OakanaBpuat 110 Hanpasienuto noarorosku 01.03.01 MaremaTuka" .

IIporpammy cocraBuiI:

Cr. mpenonaBarenb kadeapsl «Maremarndeckuii aHanu3» Aymea MaguHa AXMeToBHA

[IporpamMma ogo0pena Ha 3acenanuu kadeapsl «MareMaTudecKuit

ananmu3» [Iporokon Ne 6 ot «27» depans 2025t

[Iporpamma ogoOpeHa Y4eOHO-METOIUIECKUM COBETOM (PU3HKO-MAaTEeMaTHUECKOTO

¢bakynpTera mpoTokos Ne 7 ot «13» mapra 2024 r.



[punoxenue Nel

1. [lepeyeHb KOMIIETEHIIHIi, ¢ YyKA3aHUEM ITANOB UX (JOPMHUPOBAHUSA B MPoLecce OCBOEHUs

o0pa3oBaTe/IbHON NPOrPaMMBbl.

[Tporiecc w3ydeHUs IUCHHMIUIMHBI HAINpaBJICH Ha (OPMHUPOBAHHME DJICMEHTOB CIICTYFOIIHX
koMmrieteHuit B coorBerctBru ¢ @I'OC BO no nanHOMy HanpaBJIeHUIO:

Kon HanmenoBanue HNHaukaTop OCTUKEHUS KOMIIETCHLIVH
KOMIIETEH- KOMITIETEHIIUA (3aKperUICHHBIN 3a TUCTIUTUTHHOI)
U1
OIIK-2 Crnocoben paszpabatsiBath, | OIIK 3.1: 3nHaer o0mue XapakTepUCTUKHU MPOILIECCOB
aHAJIM3UPOBATh U BHEAPATh | cOopa, nepenayn U o0pabOTKU HHPOPMALIUY;
HOBBIE MaTEMaTHYECKHE COBPEMEHHOE COCTOSIHUE U TeHJCHIINH Pa3BUTHUS
MOJIETIN B COBPEMEHHBIX TEXHUUYECKUX U IPOTPAaMMHBIX CPEJICTB aBTOMATU3ALUN U
€CTECTBO3HAHUHU, TEXHUKE, | KOMIBIOTEpPH3ALMH B 00JIACTH YIIPaBJICHUS Kaue€CTBOM;
OKOHOMUKE U yIIPaBICHUU OIIK 3.2: YmMeer nOHMMATh U pelIaTh
npodeccroHaibHbIe 3a/1a4i B 00JIaCTH YIIPaBICHUS
Hay4HO-HUCCIIEI0BATENIBCKON U IIPOU3BOACTBEHHON
JeSTEIbBHOCTH B COOTBETCTBUU C MPOUIIEM MTOATOTOBKH;
OIIK 3.3: Bnaneer MeTogamu pelieHUs
npodeccnoHaNbHbIX 33J1a4 C IPUMEHEHUEM
MH(GOPMAIIMOHHBIX TEXHOJIOTHHA U COOII0ACHUEM
TpeboBaHMi1 6€30MacHOCTH
YK-6 Crnocoben ynpaBnats cBouM | YK-6.1. Micnionbp3yeT HHCTpYMEHTBI U METOAbI
BpPEMEHEM, YIPaBJIEHUSI BpEMEHEM IIPH BBIITOJIHEHUU KOHKPETHBIX
BBICTpauBaTh U 3a]1a4, IPOEKTOB, TP JOCTH)KEHUH MIOCTaBICHHBIX LEJIEH;
peann3oBbIBaTh TpaekTopuio | YK-6.2. Onpenenser npuopUTETH COOCTBEHHON
caMOpa3BUTHUS HA OCHOBE NESATENIbHOCTH, TMYHOCTHOTO PA3BUTHS U
MPUHLMIIOB 00pa30BaHus B | MpodeccroHalbHOTO POCTa;
TE€4YEHUE VK-6.3. OuenuBaer TpeboBaHMs PbIHKA TPYy1a U
BCel KU3HU MIpeIIoKEeHUsI 00pa30BaTEIbHBIX YCIYT IS
BBICTPAUBaHUS TPACKTOPUU COOCTBEHHOTO
npoeccrnoHaIbHOTO POCTa;
YK - 6.4. Ctpout npodeccnoHaibHyI0 Kapbepy
U OTIpe/IeNIsieT CTpaTeruio NpodeccCuoHaIbHOTO Pa3BUTHSL.




2. Onucanue nokasaresieil 1 KpuTepreB OLlEHUBAHHUSI KOMIIETEHI[HIT HA PA3JIUYHBIX

JTamnmax mx (l)OpMHpOBaHHH, OINHMCAHMEC KA OLICHUBAHUA

Kpurepun oneHKN NpoMe:XKyTO4YHOH aTTecTanuu B popme 3auera

Orenka

XapakrepucTuka TpeOOBaHUHN K pe3ysibTaTaM aTTecTaluuu B hopme 3ayera

«3auTeHoy

Teoperndeckoe copepskaHue Kypca OCBOEHO IOJIHOCTBIO O€3 PoOeIoB Uik B
LIEJIOM, HJTH OOJIBIIIEH YacThi0, HEOOXOJMMBIE TPAKTUYECKUE HABBIKM PabOTHI ¢
OCBOEHHBIM MaTe€pHalIoM C(HOPMUPOBAHBI MIIM B OCHOBHOM C()OPMUPOBAHEI,
BCE WX OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboyueli mporpaMMoin y4eOHbIX
3a7[aHuUil BBITTOJIHEHBI, OT/ICJIbHBIC U3 BHIITOJHEHHBIX 33/IaHHUH COAEpIKaT
OLIMOKHU.

«He 3auteno»

TeopeTtnueckoe copepkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAMMbIE HaBbIKU
paboThl HE CHOPMHUPOBAHBI WM CHOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJBIIMHCTBO MIPEIYCMOTPEHHBIX paboueil yueOHOM TporpaMmoit 3aaHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMU OMIMOKAaMU, KaueCTBO UX
BBITIOJTHEHUS OIEHEHO YHCIIOM OAJUTOB, OJTM3KUM K MUHAMYMY.

Kpurtepun onieHkn npomMexKyToO4HOM aTTecTalnu B (popMe IK3aMeHa

Oruenka

XapakTepuctuka TpeOoBaHHM K pe3ybTaTaM aTTecTaluu B popme
IK3aMeHa

«OTIHYHOY

Teoperndeckoe conepkaHue Kypca 0OCBOEHO MOJIHOCTBIO 0€3 MPpo0eos,
CUCTEMHO U TIJIyOOKO, HEOOXOJMMbIE IMPaKTUYECKHE HABBIKM PpPadOThHI C
OCBOEHHBIM MaTepuajioM CPOPMUPOBaHBI, BCE MPEIyCMOTPEHHbIE padboueit
y4eOHOM MporpaMMoii yueOHbIe 3a/1aH1s BBIIIOJHEHBI O€3yNPEevyHO, KaUeCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aioB, OJU3KUM K MaKCHUMYyMY.

«Xopormio»

Teopernueckoe conep:kaHue Kypca OCBOCHO B IIeJIoM 0e3 mpoOenos,
HEOOXOIMMBIC TIPAKTUYECKHE HABBIKM PaOOTHI C OCBOSHHBIM MaTepHAIIOM B
OCHOBHOM  C(OPMHUpPOBaHbI,  NPEAYCMOTpEHHbIE paboueil  yuyeOHOI
IporpaMMoil yueOHble 3aJJaHHsI BBIMOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSMH,
Ka4eCTBO BBIMOJIHEHHUS OOJBIIMHCTBA 33aJaHUI OILEHEHO YHCIOM 0aJuloB,
OJM3KUM K MaKCUMyMY.

«yIIOBJ'ICTBOpI/IT TeopeTI/IquI(oe COJACPKaHNUEC KypCa OCBOCHO OoJIbIIIEH 4aCTbIO, HO

CIIBHO»

POOEITBI HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOAUMbIE TPaKTHUECKUE
HABBIKM PabOTHI C OCBOCHHBIM MaTE€pPHAIIOM B OCHOBHOM C()OPMHUPOBAHBI,
OOJBITMHCTBO TMPEIYCMOTPEHHBIX paboueil y4ueOHOI

NPOTPaMMOI YUYeOHBIX 33aJJaHUI BBHIMOJIHEHBI, OT/ICIBHBIC U3 BBHIMOJHEHHBIX




3aJIaHAK COZIEPIKAT OIINOKH.

«HeynosnerBop Teopetnueckoe conepxkaHue Kypca OCBOSHO YaCTUYHO, HEO0OXOIUMBIE
UTEIEHO» HaBBIKH PabOTHI He CHOPMHUPOBAHBI UM C(HOPMUPOBAHBI OTJCIBHBIC U3 HUX,
OOJIBIIMHCTBO MPEIYyCMOTPEHHBIX pabodel yueOHOM mporpaMMoil yaeOHbIX
3aJJaHUN HE BBITIOJIHEHO JTMOO BBHIIIOJIHEHO C TPyObIMH OIIMOKaMH, KaYeCTBO
UX BBITIOJIHEHUS OI[CHEHO YHCIIOM 0aJIoB, OJIM3KHUM K MUHUMYMY.

BapuaHTbl KOHTPOJBbHBIX PadoT.
Kountposbaas padora Ne 1

1. COBepIIIe]-[HI)Ie AU3BbIOHKTUBHLIC HOPMAJIBHBIE (l)OprI, COBCPUICHHBIE
KOHBIOHKTHBHBIC HOPDMAJILHBLIC (l)OprI

MNocTponTb Tabnuubl NCTUHHOCTU ANA creayowmnx popmyn anredpbl BbiCKasbiBaHUA U
npuBectn 31 popmynsl K COH® n CKH® gBymsi cnocobamm (no Tabnuue UCTUHHOCTU U C
NOMOLLIbIO 3aKOHOB anrebpbl BbickadbiBaHWUM (kak B npumepax 10,11 Ha cTp. 9)).

(xVy) = =(=(xVy) V2)) V(x Ay A-z)
(C(yV2)V-x) > a(yV-z)) A=(x Vay Vz)
(xV((xV2)A~y)V (7x Ay)) = (z A=(x Ay))
AV EAYyAZ)V (~zA(ax V y))) — (ty A 2)
(xV (x Ay A=z)) = (<(y V 2) A(=x V y))
(xA=y)V(yAz) - ~(xVyV-2)

(yV=(zV (ny A-z))) = (y V(X A=y) V (mx A Z))
((xV-yV2z)Vz) = (xA((yA2)V (my A-z))
(xVy —z)3€ (nz = ~(xAy))

10 ((xVy) - =(=(xVy)V2)Va(x Ay A-z)

11. (v V2)V=x) > ~(y V=z)) A=(x V -y V 2)
12.(-xV(xV2)Ay)V(nx AY)) = (zA=(x AYy))

13. ~yAZ)V(x Ay AzZ)V (mzA(=x V y))) — (my A 2)
14. (~xV(x Ay A=2)) — (=(=yV2) A(=x V y))

I5. (A )V AZ) > (xVyV-z)

16. (ny V(2 V (ny A-z))) = (y V (x Amy) V (mx A 2))
17. -(xV-yVz)Vz) - (x A((y A2) V (-y A =2)))

18. 7(=(xVz—-y)V(y A=z — xV (=y A-2)))

19.5((z > y) > x) > ~(x Ay A-z)

20.(z—>xAy) > (x> yAz) V(~zA(=xVy))

©CoNooO~WNE

2. Jloruueckoe cJiecTBHE B ajiredpe BbICKa3bIBaHUii

MpoBepnTb MUCTUHHOCTb COOTHOLLIEHUIA TpeMsi cnocobamm (Mcnonb3ysi onpeneneHe
rlorn4yeckoro

criegcTeus v nn. 3,4 Teopemsbl 2. »

1. x=>(y=>2),Xx>yCx—>z;
2. X>YAZ—XVY,—Zv—=(XVY)C XVY;



3. —(X—=Y),yv—a(Xvz),y—>zCXx—>-y;

4. XA(Y —=2),X—>—=Z,Yy >XAZCYV(XA—2Z);

5. X—=>YVvz,zZ—>-X)A(Yy—>X)C XVv(YAZ);

6. Yy —>XVZZ>XVY,X—>YC XVYyvVvzZ,

7. X—>YVv—Z,Z > YAX,=(XAY) C —Z >X;

8. (YAZ=XDA(Yy—>2),z2v=(YyA=X)C XVvZ;

9. X—=>—(YVZ,Z>XAY,XAZC X—>Z;

10. Iv(y o X)X (YV=I),YAZL > —XCZV—X;

11. —(X>VY),Z >XAY,Zv—XC X—>—(YAZ);

12. XV =Y, =YV Z—>X—XV—=ZYVIC —XV-Yy,;

13. XV(YAZ),Y > —XA=ZLYA(-Z—>X)C ZVX;

14. —YAKXVZ=>Y),Zv(XAY),=(X—>Yy)C XVvZ;

15. Xv(y—=>2),-x=>z->Y),(y=>x)>2)C x—>-—z;
16. —(XAY—>2), (=Y > Z)A(=X—>2),y > X,—X—>XVvZIC YyV—Z,
17. XAY—=>—Z,X—>—Y,Yy—>XVZ,yC Z—>XVY;

18. —(X=>YVvZ,zoxvy,-yA(X—>-2)vy)C z;

19. X—=>YAZZ>=(XAY),XV(Yy—>2Z)CXVv—y;

20. X=>(Y 22, —-ZvX—(y > XA=2))C Z(—xA(y—>2);

3. Ucunciienne BbICKa3bIBAaHUM

[Mycts @,¥,X,0 - GpopMysbl HCUUCTIEHNS BbICKa3bIBaHUH. [locTponTh BBIBOJ (DOPMYITBI HCUHCIECHUS
BBICKa3bIBaHUH

U3 JAHHOTO MHOXKECTBA IMITIOTE3.
D> ¥ > (DAY);

P>V, O->Xr dD>VYAX
O->X,¥YH>XrdvY->X;
O->YPr (X)) >X>VY) ,;
DH>YP DAX>VPAX ;
O->YP»P OVX->YVvX;
D>YP> O (DVY)

OV (DAY)> ©

OAYP» ODA(—DPVY) ;

© o N~ wWwh PR



10. DV (—DAY)>» DV



11. X5 D, 0 >¥PY» XAOH>PVv-0 ;

12. 05X, PAD» O > X ;
13.0 ¥, 0A0»> (DAY)VX;

14 DA AB)» PA(DV—0);

15.0» (dvP)A(DV—-0);

16. YA (DAB)» (DAY)AO;

17. v (¥ AQ)» ¥ v (DPVv—-0);

18. DAY 50> XAD > (¥ >0v—D);
1990 59> O D) > OA-Y > —-DVY);

20, OVvYP» (® 5 0) > (PvO);
4. Anredpanyeckue cMCTeMBI.

MocTtpounTb nogcuctemy anrebpanyeckom cuctembl A, NOPOXKOEHHYHO MHOXECTBOM X
(4epes P(B)

0003Ha4eH 6yneaH MHOXecCTBa B, T.e. MHOXXeCTBO BCEX NMOAMHOXECTB MHOXeECTBa B)Z

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};
WA=(z;), X ={-8,4};
W =(zZ;,6), X ={132};
A=(z;-), X ={7,21};
. A=(Z;-,15), X ={-5,25};
. W=(Z;+,"), X ={-16,2};
. A=(Q;), X ={1/5,-1/25};
. A=(Q;), X ={3/4,64/127},
- A=(QV0}::), X ={3};
. A=(Q\0}::,1/2), X ={4,-1/2};
. A= (R;), X ={/5,-1/5};
. A= (RV0};), X ={2/3/3,-9/8};
. U=(C;), X ={3i};

©o N ORwWNPE
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L A=(C:y, X ={\32-i-1/2};
. A=(C\{0};), X ={i,~i};

N
o

KonTtposabnas padora Ne 2
1. ®opMyJIbI JIOTHKH NIPETUKATOB

BeinucaTb BCce noadopmyribl AaHHOW popmynbl curHatypsl Y. = {+,-, < ,0} n onpegenntb
cBOBOAHbIE U CBA3aHHbIE NepeMeHHble (hopmynbl:

1. UVX((x+y<x)A~ (x=0));
2. AX(VY(x+y=y)—>(y<0);
3. Uxvy((x-y=0)—>(x=0)v(y=0);



4. IXVY((xSY)A (Y <x) >)X=Y);

5. VxaAY((x< y)A™ (x=Y) =57 (Y <X);

6. Vy(x+0=x+Yy)—>(y=0));

7. (x+y=0)—>(0<x)vIy(0<y);

8. Vxay((x<y)—Xx+z<y));

9. (x<y)—>Iz(x+z<Yy);

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+z2=X);

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

15, VX(X-X<X+X)ATY(X+y=0) > (z<y);
16. vx3dz(z+y=Xx) > (X-y<2) AVY(X+0=Y);
17. vxvy(x-y=0) - (x=0) v (y =0);

18. Iz(x+y<2)v(X+z=y) A" (X=Y);
19. wxvy((x+y=Xx)v3Iz(x-z=Y));

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

MNycTb @,¥,X - aToMapHble (bopMyribl NOrMKU NnpegukaToB. Beinucatb Bce

noadopmynbl JaHHON hopMYyIibl U ONpeaernnTe CBOOOAHbLIE U CBSI3aHHbIe

nepemMeHHble PopMyIbi:

~((@Exvyd(x, y) v I3y¥(x, y)) AyX(x,Y));
((3@xD(x, y) v AzY (X, 2)) v IXTYX(X, Y));
VX(EYD(X, Y) A FYY(X, Y)) A VXP(X, Y);
VX(VYD(X, Y) v P(X, Y)) v VXIyX(X, Y);
“(VxAyDd(X, y) > VXY(X, ¥)) A VXVZX(X, 2);
VXP(X, y) v VXEYF(X, y) v (FyX(X, ¥) A TyD(X, ¥)));
VX@EYD(x, y) A VXIYP(X, ¥)) A QYX(X, y) v YD(X, Y));
"I (VYD (X, y) A YE (X, Y))) = TYVXX(X, Y);
AIXVYD(X, Y)> (VX (VYD(X, Y) ATzV(Z, ¥)));
- IX@y@(x, ) v V(X ¥)) A VY@, y) A (X, Y));
. ((3EAYD(X, y) AIXVYP(X, Y)) v IXTYX(X, V));
L AXD(X, Y) v AXVYP(X, y) — IxTyX(X, Y));
- VX(C@YD(x, y) > VY (X, ) v ((X, 2) = VYP (X, ¥)));
- VX@EYD(x, y) v VYF(X, ¥)) ATX(D(2, y) A VYE(X, )
. IXD(X, Y) > IYExX(X, y) > (Y, 2) v D(Y, 2));
. VXIYD(X, ) A VYVXP(X, Y)>7X(X, Y) A DX, Y);
L XAy (DX, )X, Y) v 3zX(z, ¥);
- IX(VYD(X, y) = yW(X, ¥)) A=EyX(x, y) v IYD(X, ¥));
. IXO(X, Y) A VXAY(X, ) & VXAyX(X, y) v Y, Y);
L AyVz(D(x, y) v VXAyP(x, y) — FyX(z, y)) v Iyd(X, Y).
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2. UctunHOCTH (hOpMYyJIbI JIOTHKH TIPETUKATOB B AJIre0paniecKkoi cucreme



B cnegyownx 3agavax npeaukatsl P(x) n Q(x) 3agaHbl Ha MHOXXECTBE BCEX
AencreutenbHbIX Yncen. Cnegyet onpeaenntb:

—MHOXEeCTBO UCTUHHOCTWU npegukaTta —P(x);

—cnpaBeasiMBo N OAHO U3 CrieayoWmMX COOTHoLWEHU P(x) — Q(x),
Q(x) — P(x). OnpegennTb Takke, NCTUHHO UIM NIOXHO Kakaoe u3
BblCKa3bIBaHWN:

a) VxP(x), 6) 3xP(x) B cny4asix, korga npegukat P(x) paccmaTtpuBaeTcs Ha yka3aHHOM B
COOTBETCTBYHLLEM 3a4aHUN NHTEpBane.

1. P(x) 3apaH B Buae x? < 4x, Q(x) — B Buge |x| < 4:
a) VxP(x), raoe npeaukaT P(x) paccmaTpmBaeTca Ha
mHTepBane (0,4); 6) 3xP(x), rae npeaukaT P(x)

paccmaTpuBaeTcs Ha uHTepBane (4,+ «).

2.P(x) 3apaH B BuAe |x| < 2, Q(x) — B BMae x> < 1:
a) VxP(x), roe npeguvkar P(x) paccmaTpuBaeTcs Ha
mHTepBane (-«,2+; 6) 3xP(x), rae npegukaTt P(x)

paccmaTpuBaeTca Ha uHTepsarne (-2,2).

3.P(x) 3agaH B Buge x2 > x, Q(x) — B Buae |x| > 1:
a) VxP(x), rae npeaukat P(x) paccmaTpuBaeTcsa Ha
nHtepsane (-1,0); 6) 3xP(x), rae npeaukaT P(x)

paccmaTpuBaeTCs Ha uHTepBarne *1,+ «),

4.P(x) 3agaH B Buae x> —5x +4 =0, Q(x) — B Bnae |x| <5:
a) VxP(x), rae npegukat P(x) paccmaTpuBaeTcs Ha
nHTepsane *1,4+; 6) 3xP(x), rae npeaukat P(x)

paccmaTtpuBaeTcsd Ha nHtepsane *4,5+.

5.P(x) 3apaH B Buae x> +4x +4 =0, Q(x)— B Bnge |x| > 1:
a) VxP(x), rae npeaukaTt P(x) paccmaTpuBaeTcs Ha
MHTepBane *-2,2]; 6) 3xP(x), rae npegukat P(x)

paccmaTtpuBaeTcs Ha uHtepsarne *0,2+.



6. P(x) 3agaH B Buge x> —6x +8 <0, Q(x) — B BMae |x| < 4:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcs Ha uHtepearne (2,4);



©) IxP(x), rae npegukaT P(x) paccmaTpmuBaeTca Ha MHTepBane *3,4+.

7.P(x) 3apaH B Buae x> > 16, Q(x) — B Bnae x> — 25> 0:
a) VxP(x), roe npegukaTt P(x) paccmaTpuBaeTcs Ha
nHTepsane (-»,-4); 6) 3xP(x), raoe npeaukat P(x)

paccmaTtpuBaeTcs Ha uHtepsane (-4,4).

8. P(x) 3apaH B Buae x? > 3x, Q(x) — B Buae x> —4x > 0:
a) VxP(x), rae npeauvkaT P(x) paccmaTpmBaeTcs Ha
MHTepBane *3, + «); 6) 3xP(x), rae npegukat P(x)

paccmaTtpuBaeTcsl Ha uHTepBane *0,3+.

9.P(x) 3agaH B Buae |x| > 5, Q(x) — B Buae x? > 25:
a) VxP(x), roe npeaukaTt P(x) paccmaTpuBaeTcs Ha
mHTepBane (-6,-5); 6) 3xP(x), rae npeaukat P(x)

paccmaTpuBaeTcs Ha nHtepsarne (-6,6).

10.P(x) 3agaH B Buae 4x>—1 >0, Q(x) — B Buae x2 > 1:
a) VxP(x), rae npeaukaTt P(x) paccmatpmBaeTcs Ha
mHTepBane *0,5;1); 6) 3xP(x), rae npeaukat P(x)

paccmaTtpuBaeTtca Ha uHtepsane (0,1).

11.P(x) 3agaH B Buae x? < 6x, Q(x) — B Buae |x| < 6:
a) VxP(x), roe npeaukaT P(x) paccmaTpmBaeTca Ha
mHTepBane (0,6); 6) IxP(x), rae npeaukaT P(x)

paccmaTpuBaeTcs Ha uHTepsane (6,+ ).

12.P(x) 3apaH B BUAe |x| < 4, Q(x) — B Buge x? < 1:
a) VxP(x), roe npegukat P(x) paccmatpmBaeTcs Ha
nHTepBane (-»,4+; 6) 3xP(x), rae npegukaTt P(x)

paccmaTtpuBaeTcs Ha uHTepsane (-4,4).



13.P(x) 3apgaH B Buge x2 > 2x, Q(x) — B Buge |x| > 2:
a) VxP(x), rae npeaumkat P(x) paccmaTpuBaeTcs Ha
mHTepBane (-2,0); 6) 3xP(x), rae npeaukaT P(x)

paccmaTpuBaeTcs Ha MHTepBarne *2,+ «).



14.P(x) 3agaH B Buae x*> —5x +6 =0, Q(x) — B BMAe |x| < 5:
a) VxP(x), rae npeaukat P(x) paccmaTpuBaeTcs Ha
nHTepBane *1,4+; 6) 3xP(x), rae npeaukat P(x)

paccmaTtpuBaeTcs Ha UHTepBare *3,6+.

15.P(x) 3agaH B Buae x>+ 6x +9=0, Q(x) — B Buae |x| > 2:
a) VxP(x), rae npeaukaT P(x) paccmaTpuBaeTcs Ha
nHTepBane *-3,3]; 6) 3xP(x), rae npegukat P(x)

paccmaTtpuBaeTcs Ha uHTepsarne *0,3+.

16.P(x) 3agaH B Buae x> —7x +10< 0, Q(x) — B BUAe |x| < 5:
a) VxP(x), rae npegukat P(x) paccmaTpuBaeTcs Ha
nHTepBane (2,6); 6) 3xP(x), rae npeaukat P(x)

paccmaTtpuBaeTcs Ha nHtepsane *1,6+.

17.P(x) 3agaH B Buge x> > 9, Q(x) — B Buae x> — 16 > 0:
a) VxP(x), roe npegukaTt P(x) paccmaTpuBaeTcs Ha
nHTepeane (-<,-3); 6) 3xP(x), roe npeaukaT P(x)

paccmaTpuBaeTca Ha uHtepsane (-4,4).

18. P(x) 3apaH B BUAe x? > 5x, Q(x) — B BUAe x> —7x > 0:
a) VxP(x), rae npeaukaTt P(x) paccmaTtpmBaeTcs Ha
MHTepBane *3, + «); 6) IxP(x), rae npeaukat P(x)

paccmaTpmuBaeTcs Ha uHTepsane *0,7+.

19.P(x) 3apaH B BuAe |x| > 8, Q(x) — B Buae x> > 16:
a) VxP(x), rae npegukat P(x) paccmaTtpuBaeTcs Ha
nHTepBane (-5,0); 6) 3xP(x), rae npeaukaT P(x)

paccmaTpuBaeTcs Ha nHtepsane (-8,8).

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



a) VxP(x), roe npeaukaT P(x) paccmaTpuBaeTcs Ha
mHTepBane *0;1); 6) 3xP(x), rae npeaukaT P(x)
paccmaTpuBaeTcsa Ha uHTepsane (-1,2).

3. Ucuunciienne npeanKkaToB



[ycts @,%¥,X,0 - GOpMyJIBI HCUUCICHNUS TPEAUKATOB. [1oCTpOUTh BHIBOA (DOPMYJIBI HCHUCIICHHS IPEIUKATOB U3
JTAHHOT'O MHOYKECTBA TUIIOTE3.

1 Vyvxd(x,y) » Vy3zd(y,2);
2. VyVxd(x,y) » VyIxd(y,X);
3. Wxd(x,x) > yTzd(y,2);
4. AXVyD(x,y) » F2d0(z,2);
5. Vyd(y) > Ix@X) v (X)) ;
6. IxD(X) v IXP(X) > IX(DX) v P(X) ;
7. IXD(x) A VYP(y) » O(U) AWP(U);
8. @(x)» Y(y) » IxD(x);
9. IxX(P(X) > F(X) > VXD(x) > Iy¥(Y)) ;
10.  VX®(x) - Vy¥(y)) > "F(X) >3y D(y));
11 V@) v VY¥(Y)) » "P(X) > D(Y)) ;
12, Wyax(D(x, y) = P(y)) > VX(VZD(z,X) = V(X)) ;
13, 3IXIY(D(X) A P(X, Y)) » IXD(X) ATyIzW(Y.2) ;
14, Vyd(y) v VxIyw(x,y) » Vx3IzZ(D(x) v ¥(x,2)) ;
15, 3xVY(D(x, y) A P(X) > Vx3zd(z, X) A IXP(X) ;
16.  Vy(D(x,y) v ¥(x)) » IxIzD(z,X) v IXF(X) ;
17.  3AxVyIzd(X,y, z) » IuVvIwD(v,u,w);
18. 3IxVyd(x,y, y) » YuIZIvd(z,u,v) ;
19.  Vx3zvyd(x,y,z) » Yuvvawd(v,u,w);
20. 3yVXD(X,y,y) > JuIydzd(u,vy,z).
4, Mammubr Teiopunra

MNocTponTb MawwmnHy TelopuHra T, BbIMUCIIAIOLLYIO CIEaYOLLY0 PYHKLMIO.

1. x+1;

2. x+y;

0,ecan x =0,

3. =
sg(x) {1, eci x > 0;



0,ecau x >0,

4, =
3gx) {1, ecmux = 0;
.4 _ (0,ecmm x =0,
5 x-1 _{X—l,eCJ'H/IX > 0;
6. x- y:{O,ecnnxiy, .
X—Yy,ecnix >y,
b
7. —;
2
X.
8. [
3
10. =;
[ 5
11.
2x+y
12 —];
2x+y
3
13 ;
x+3y
3
14. x+3y] ;
[
xX,ecnmmx = 2,
15. f(x,y) ={
y B OCTAJIbHBIX CHy‘IaﬂX;
_, Xxtyecmux =2,
16 flx.y) ={ HE OTIPEJIC/ICHa B OCTAIBHBIX CITyJasix;
l,ecrux <y,
17. f(x,y) = { y
2 B OCTAJIBHBIX cnyqa;lx;
_ x—1,ecnu x genurcs Ha 2
18 flx.y) ={ ¥y — 1 B OCTaJIbHBIX CITy4asiX;
19. f(x,y) ={ Srecmx =y+1,

HE OMpeJiesieHa B OCTAIbHBIX CITyJasX;
X,EeCIn X = 2,
20. f(x,y,2z) ={y,eciuy = 3,

Z B OCTaJIBHBIX ClTyYasx.
BonpocsI k 3a4éTty:

1. Wcuucnenne BhicKa3biBaHU. AKCHOMBI. [IpaBuia BEIBOA.
2. ToxnecTBeHHAss HCTUHHOCTH BEIBOJAUMBIX (hOpMYII.
3. HenmpoTuBOpEYMBOCTH HCUUCIICHUS BBICKA3bIBAHUIA.
4. Tlpenukatsl. JIornueckuii onepanuy HaJ MpearuKaTaMHu U X TEOPETUKO-MHO)KECTBEHHBIN CMBIC]L.
5. KsanTopsl. ['eomeTpruueckuii CMBICT KBaHTOPA CYIIICCTBOBAHHUS.
6. Monenu. ®opmynsl. CBOOOIHBIE U CBSI3aHHBIE IEPEMEHHBIE.

7. UctuaHOCTH (hOpMYJT B MOJIeNH, HA MHOXKecTBe. O01e3HaYuMbIe POPMYJIBI.



8. DkBuBajeHTHBIE  (opMysbl  JIOTUKM TpeaukatoB. [IpaBuia mpeoOpa3zoBanus GopMyd B
skBHUBaJIeHTHBIC. HopmanbHas popma.

9. Hcuucnenue npenukaroB. AkcuoMsl. [IpaBuiia BeiBosia. ToX1eCTBEHHASI HCTUHHOCTD BBIBOJIUMBIX
dbopmyr.

10. HenpoTuBopeynBOCTh UCUUCIICHHUS MTpeaUKaToB. DOpMyIHPOBKA TEOPEMBI O MOJTHOTE
WCUMCIICHUS MPEIUKATOB.

11. Mammns! Teropunra. Berauciumeie pyuakmuu. Tesuc Uepya.

12. [Ipumeps! BoIYHCIUMBIX GyHKIUI. PekypcuBHBIE, peKYypPCHUBHO MEPEUUCIUMbIE MHOXKECTBA M UX
AITOPUTMUYECKAsl XapaKTEPUCTHKA.

13. Teopema Iocra. [IprMeps! aTTOPUTMHUECKH HEPA3PEILIUMBIX IPOOIIEM.
14. Hepaspewumocts 1po6iieM caMOIPUMEHUMOCTH, TPUMEHUMOCTH.

15. Teopema Ilocta — MapkoBa 0 CyleCTBOBAaHUH ACCOIMATUBHOTO UCYUCIICHUS C aJITOPUTMUYECKU
Hepa3penmmmMon mpoodieMol paBeHCTBA.
Onepanuu cyneprno3uluu 1 IpUMUTUBHON peKkypcuu. [[puMUTHBHO-pEKYPCHUBHbIE



CBeneHust 00 yTBepKI€HHH NPOrpaMMbl HAa OYepedHONl Y4eOHbIH ol W Pperucrpamuu
H3MEHEeHU

YueOHEbIH Pemenue Bueceunrsie n3MeHeHUS IToamuce 3aB.

Toj Kadeapsl kadempoit
(Ne mporokora, nara)




