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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[lenpro OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIONUX KOMITCTECHITUH:

OIIK-3. Cnioco0eH Hcoib30BaTh HEOOXOAUMbIE MATEMATHUECKUE METOMAbI ISl PELICHUS
3a/1a4 MpoPeCCHOHATBHOMN JIeITETLHOCTH.

Pe3ynbraramMu OCBOEHUS ITHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK-3.1. JleMOHCTpUpYeT HABBIKM BBHITIOJHEHUSI CTAHIAPTHBIX JIEHCTBHM, PEIICHHS
TUTIOBBIX 33134, GOPMYITUPYEMBIX B paMKax 0a30BBIX MAaTEMATHUECKUX IUCIUIUIMH, KOTOPHIC
o0ecreunBaroT BO3MOXKHOCTD PeIlIeHUs 3a7a4 MpodhecCHoHaNbHOM 1eATeIbHOCTH.

NOIIK-3.2. OcymiecTBisieT NPUMEHEHUE OCHOBHBIX TOHATUH, (DAKTOB, KOHIICTIIIHIA,
OPUHLIMIIOB MaTeMaTUKM M HHGOPMATUKH JUIS pelIeHHus 3aJad  MnpodeccCHOHaIbHOU
JIeATEIbHOCTH.

NOIIK-3.3. BeisiBiiseT Hay4YHYH CYIIHOCTh MpOOJieM, BO3HUKAKIIMX B  XOJE
npodeCCUOHATBHON JIESITEIbHOCTH, M IPUMEHSET COOTBETCTBYIOLINI MaTeMaTUUECKUI armapar
JUTsE UX (popManu3aliy, aHaIu3a U BbIPA0OTKHU PEIICHHUS.

2. OneHo4Hble MaTepHaAJIbl TEKYLIECT0 KOHTPOJISA U KPUTEPUHA OLCHUBaAHUA

DNEMEHTBI TEKYIETO KOHTPOJIA:
— KOHTPOJIbHBIE PaOOTHI.

KonrponsHast pabora 1. byneBsl ¢(yHKIum, OyieBbl NEpeMEHHBIC, JIBOMCTBEHHBIC
byukimu u qeoiictBennbie popmyisl (MOIIK-3.1, MOIIK-3.2)

KonTponbnas padota 1 cocrout u3 1 3aganus, cocrosuiero u3s 6 3auad.

[Tpumeps! 3aau:
3ananue 1. {ns dynkuuu f(X, Y, z) , 3aganHoi popmyinoit F=X >y — (2@ —x)y :
OIpeJIeJIUTh NMOPSI0K onepanuii B popmye;
MOCTPOUTH TAOJIHUILy HCTUHHOCTH;
HaiTH JBOMCTBEHHYIO (DYHKIUIO MO Ta0NHLe UCTUHHOCTH,
HaWTH IBOMCTBEHHYIO (DYHKIIMIO 110 ONPEIETICHHUIO IBOMCTBEHHON (DYHKIINU;
HaiTH ABOMCTBEHHYIO (DYHKIMIO COTJIACHO MPUHILIUITY JABOHCTBEHHOCTH;
HAWTH ¥ y1anuTh GUKTUBHBIC TIEPEMEHHBIC.
OtBeThI:
3ananue 1 (1-3).

oakrwdE

x| v| 2|20 x| @@wny [xoy|x oy @@-x ay|Poremens
0(0]0]1 1 0 1 0 0
0(0]1]1 0 0 1 0 1
0O(1]0]1 1 1 1 1 0
O(1]1]1 0 0 1 0 0
110[0]0 0 0 0 1 1
11010 1 0 0 1 0
1111010 0 0 1 0 1
1111110 1 1 1 1 1

3ananue 1 (4). [IBoiicTBeHHast QYHKIMS 1O ONPEAETICHUIO IBOUCTBEHHON (DYHKIIMN:
F*= (X >y > (-2 ® ——Xx) —y) .

3amanue 1 (5). JIBoiicTBeHHass PYHKITUS COTIACHO MPUHIIMITY JBOUCTBEHHOCTH:

F** =Xy« (z~—X)Vvy).

3ananue 1 (6). DUKTHUBHBIE IEPEMEHHBIE OTCYTCTBYIOT.



Kputepuu onenvBanus:

Pe3ynbTaThl KOHTPOIBHOM PabOTHI 1 OMPENesIFOTCS OLEHKAMH «3a4TEHOY», «HE 3aU4TEHOY.

OneHka «3a4TeHO» BBICTABIISIETCS, €CIIU PEIICHBI BCE 33[]a4l, BO3MOXKHO C HEOOJIbIIUMU
HETOYHOCTSIMH.

OneHka «He 3a4TeHO0» BBICTABIISETCS, €CJIM 3a7jaui He PelIeHbl WIH PeuIeHbl C TpyObIMU
OIIMOKaMHU.

KonTtpomnbHast pabota 2. JIuzpionktuBHbIe HOpMaibHbie popmbl (MOITK-3.1, MOIIK-3.2)

KontposbHas pabota 2 cOCTOUT U3 3 3a/IaHHA.

Bamanue 1. g dyuxuu f(X, y, z), 3amanHoit Gopmynoit F = X >y — (2 @ —X )y,
noctpouts JIH®; ¢ momomipto monacraHoBku Kpardaimmx JIH® smemeHTapHBIX OyieBBIX
¢ynkunit u JH®; ¢ momorpio paznoxenus LllenHona no nepemMeHHbIM. CpaBHUTH PE3YNIbTaTHI,
MOCTPOUB Ta0uIbl ucTUHHOCTH Ju1s F, JIH®; u JITHD,.

Bamanue 2. g dyuxuu f(X, y, z), 3amanHoit Gopmynoit F = X >y — (2 ® —X )y,
HaliTu coBepuieHHy0 JJH® u coepmennyro KH® ¢ momotso Tabauiisl HCTUHHOCTH.

Bamanue 3. s dyuxuuu f(X, Yy, 2), 3amannoii popmyinoit F =X >y — (2 @ —X)y:

1. mocTpouTh TAOJIUIy HCTUHHOCTH;
2. 3aaatb pyHKuuio Ha maTpuue I'pes;
3. Haiitu cokpammennyto JJTH® no marpuue ['pes;
4. mpeobpazoBats cokpamiennyio JJH®D B coBepmennyro JHO;
5. Haiitu kpatdaiiuryto JIH® no matpuue I'pes;
6. mocTpouTh Ui HalneHHOW Kparyaiimen J[TH® Tabauily UCTUHHOCTH M CPaBHUTH
ee ¢ Tabauueit uctuHHOCTH QyHKIWH T.
OTBeTHI:
3amanue 1.
X|Y|Z|X>y—>2Z@ XAy
0(0]|O0 0
0(0]1 0
0|1]0 1
0O(1]1 0
1010 1
1101 1
1110 0
11111 1
3amanue 2.

CoB/IH® =xy—z V x~y~z V x~yz V Xyz, CoBKH® = (X VYyVZ)A(XVYV—2) A(XV ~y
VZ)A (X VyVz).

3ananue 3.
Y|z |x—>y—(@Z®—x) Ay|KpatIHO =x"yVXzZV ~xyz

01010 0 0
001 0 0
0110 1 1
01111 0 0
110]0 1 1
1({0(1 1 1
1110 0 0
1(1(1 1 1




N«

CoxpIH® = x—y V XZ V ~xy—z,
CoBIH® =xy—z V x~y~z V X7yz V XYz,
KpatIH® = x—y V XZ V ~xy—z.

Kpurepuu onienuBanus:

Pe3ynpTaThl KOHTPOJIBHONW PabOTHI 2 ONPEAEIAIOTCS OLIEHKAMU «3aYTEHOY, «HE 3aUTEHO.

O1eHKa «3a4TEHOY» BBICTABIISCTCS, €CIM PELICHBI BCE 337a4YH, BO3SMOXHO ¢ HEOOJIBIINMHU
HETOYHOCTSIMHU.

OneHka «He 3a4TE€HO» BBICTABIISETCS, €CJIM 3a7jaul HE PELEHbl WIH PEUIeHbl C TPyObIMU
OIIMOKaMHU.

KonrposbHas padota 3. Munumusaiust 0ynessix pynkuuii (MOTIK-3.1, MOIIK-3.2)
KonTponbHas padota 3 cOCTOUT U3 2 3aJaHUA.
Bamanue 1. s dyuxuuu f(X, Yy, ), 3amannoii popmyioit F =X >y — (2 @ —X)y:
HaiTu coBepiieHnyro JJHD;
Haiitu cokpauieHHyro JJH® no coepuiennoi JIH® metonom Kpaitna — MakKnacku;
HaiTu cokpauieHHyro JJH® meronom brneika — Ilopenkoro;
HaWTH Kparyaimue u MuHuManbHbie JJTH® ¢ momompo Tabnunel KBaitHa.
3ananue 2. s yukumu f(X, Y, z), 3agannon popmynoi F =X -y — (2 @ —X )y HaiiTu
npubmkeHHyto kparyaitmyto JJTH® metonom 3akpeBckoro
OTtBeTsI:
3ananue 1.
CoBIH® =xy—z V x—y—z V X7yz V XYz,
CoxpIlH® = x—y V XZ V Xy —z,
Kpar/JTH® = Mus/IH® = x—y V X2 V ~xy—z.
3ananue 2.
Kpart/[H® = x—y V XZ V ~xy—z.

Kpurepun onenuBanus:

Pe3ynbTaThl KOHTPOJIBHONM PabOTHI 3 ONPEAETAIOTCS OLIEHKAMU «3aYTEHOY, «HE 3aUTEHO.

OneHka «3a4yTeHO» BBICTABIISIETCS, €CJIU PEIICHbI BCE 33J]a4l, BO3MOXKHO C HEOOJIBIIUMU
HETOYHOCTSIMHU.

OneHka «He 3a4TE€HO0» BBICTABIISETCS, €CJIN 3a7jaul HE PElleHbl WIN PEeLIeHbl C TpyObIMU
omnOKaMu.

Kontponsnas padora 4. I[Tonmunomsl XerankuHa, 3aMKHYTbI€ KIacchl, (yHKIIMOHAIbHAS
nojHoTa cucteM OyneBbix ¢ynkuit (MOIIK-3.1, MOIIK-3.2)
KonTponbHas pabota 4 cocTouT U3 2 3aJaHuii.
Bamanwue 1. [lna pyaxuuu f(X, Y, ), 3ananHoii Bekropom 3nauenunit 00101101
HOCTPOUTH TaOJIMIly UCTUHHOCTH;
HalTu coBepiieHHyr JJHD;
HaiTh nonuHoM JKerankuHa no cosepiiennon JHD;
HaiitTu mommHoM JKeramkpHa 10 TaONWIlE WCTUHHOCTH METOJOM  HEOmpeesIeHHBIX
KO3 PHUIIHEHTOB.



3amanwue 2. [lnsa pyuaxuuu f(X, Y, z), 3ananHoit popmynoit F=x >y — (2@ X)y:
HailTh noJiMHOM JKerajkuHa, HCIOJIb3Ys pa3yiokeHHne J[3BUO Mo mepeMEHHbIM;
HaliTh nmonuHOM JKeraiaKkuHa, UCIIONIb3Ys TOJIMHOMBI JIEMEHTAPHBIX OYIeBBIX ()YHKITUI;
ONpeNeNnuTh NpHHAMICKHOCTh (pyHkiuu f(X, Yy, Z) 3aMKHYTBIM Kjiaccam TO, Tl, L, M, S
UCIIOJIB3YS COOTBETCTBYIOIINE AITOPUTMBIL;
OIPEICTUTh SBJIACTCS JIK MHOXKeCTBO M = {f} QyHKIIMOHAIBHO MOJIHOM CHCTEMOM.
OTBeTHI:

3amanue 1.
X|Y|Z|[X>y—=(Z®-X)AY
0|00 0
0j0]1 0
0O(1]0 1
0j1]1 0
1100 1
1101 1
11110 0
11111 1

CoB/IH® =xy—z V x~y—z V X7yz V XYz,

P=y®yzDx.

3aganue 2.

P=y®yzPx,

TITH L|IM]|S

+ 0+ -1-]-

M = {f} He sBIISCTCSA PYHKIMOHAIBHO ITOJHON CUCTEMOM.

Kpurepun onenuBanus:

Pe3ynbpTaThl KOHTPOJIBHOM PabOThI 4 ONPEAEIAIOTCS OLIEHKAMHU «3aYTEHO», «HE 3aUTEHO.

OneHka «3a4yTeHO» BBICTABIISIETCS, €CJIU PEIICHbI BCE 33J]a4l, BO3MOXKHO C HEOOJIBIIUMU
HETOYHOCTSIMHU.
OneHka «HE 3a4TE€HO» BBICTABJISETCS, €CIM 3aJaud HE pELIEHbl WM PEeHleHbl ¢ TPyObIMH
omrOKaMu.

3. OuneHo4YHbIe MaTepHAJIbl UTOTOBOT0 KOHTPOJIsI (MPOMEKYTOUYHOMH aTTecTauun) u
KPHUTEPUH OLleHUBAHUSA

[IpomexxyTouHasi arrecTanus Mo TUCHUILIAHE MPOBOAMUTCS B (hOpME YCTHOTO dK3aMeHa
Mo TeopeTHuueckoMy wmatepuany. K TpoMeXyTOUHOH aTTecTallud JIOMYCKaloTCid TOJIBKO
CTYJICHTHI, YCIICITHO MPOIIEANINE TEKYITUE aTTECTAI[UU 110 MPAKTHUYECKUM 3aHATHSIM.

Kaxnpiii Ouner s MPOMEXYTOUHOM aTTeCTalid COCTOUT M3 TpPeX TEOPETHUECKHX
Bonpocos, nposepsiromux MOITK-3.2, MOIIK-3.3, mo TeMaM U3 pa3HBIX Pa3aeiioB JUCIHILTHHBL
B kadecTBe MOMOTHUTENHHBIX BOIMPOCOB BO BpEMs IMPOBEACHUS MPOMEKYTOUHOW aTTeCTalluu
WCIIOJIB3YIOTCSL KOHTPOJIBHBIE BOTPOCHI, TpeJiaraeMble I CaMOCTOSITEIBbHON PadOTHI
oOyuatorerocs.

IlepeueHp TEOPETUUECKHUX BOIPOCOB:

Pa3znen 1. OcHOBHbIE TOHATUS TEOPUH OyJIEBBIX (QYHKIHI.
1. Onpenenenus: OyneBbl KOHCTaHTHI, OyneB BeKTop. IIpumepsi.
2. Jloka3aTesbCTBO TEOPEMBI O YHCIIE OYIEBBIX BEKTOPOB.
3. IlpencraBnenue MHOXecTBa OyneBbIMH BeKTOpamu. [IpumMepsl.
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[IpencraBnenue uncen OyneBbIMH BekTopamu. [Ipumepsr.

Paccrosinue mexnay Bekropamu. [Ipumepsl.

Cocennue, IpOTUBOIOIOKHbBIE, CPABHUMBIE OyJieBbI BEKTOPHL. [Iprmepsl.
Onpenenenue OyneBa NPOCTPaHCTBA.

Crioco6sb1 3a1anus OyeBa MPOCTPAHCTBA.

Onpenenenue naTepBana. BHyTpeHHMe 1 BHENIHYE KOMIIOHEHTHI MHTEPBAa.

. Jloka3aTenbCTBO TEOPEMBI O MOILIIHOCTH MHTEPBAJIA.
. AJNropuTM pacro3HaBaHus MHTEpPBaja U MOUCKa ero rpanuil. [Ipumepsi.

Crioco6s1 3a1anus uaTepBaia. Ilpumepsr.

. AnroputMm pacrio3HaBaHus uHTepBaia Ha Matpuile ['pes. [Ipumepsi.

Onpenenenue coceHUX UHTEPBaANOB. [IprMepsl.

. I[OKa3aTeJ'IBCTBO TEOPEMBI O IEPECCUCHUU U O6’B€,I[I/IHCHI/II/I COCCIHHNX MHTCPBAJIOB.

Omnpenenenue OyseBbIX IEPEMEHHBIX U OyJI€BON (QYHKINH.
Cnioco0sI 3aanus OyneBbix GyHkuid. [Ipumepsi.

. JlokazaTenbCTBO TEOpPEMBI O Yuciie OyIeBbIX (QYHKINH.

QDUKTUBHBIE IEpEMEHHBIE. AJITOPUTM paclo3HaBaHUS (UKTHBHBIX IEPEMEHHBIX 110 TaOIULE
3HaYeHu OyneBoi GyHKIHH. JlocTaTOYHOE YCIIOBUE OTCYTCTBUSL (PUKTUBHBIX MTEPEMEHHBIX.
@DUKTUBHBIE MEPEMEHHbIE. AJTOPUTM pAcO3HaBaHUs (UKTHUBHBIX IEPEMEHHBIX OyJeBOM
¢GyHKIIMY, 3a1aHHON Ha MaTpule ['pest.
Anroput™m n06aBineHHs] (DUKTUBHBIX IE€PEMEHHBIX. AJTOPUTM yJaleHUs (PUKTUBHBIX
nepemeHHbIX. [Ipumepsl.
dopmyiia kak crioco0 3aaanus OyneBblx GyHKuuil. [Ipumeps.
Ornpenenenne paBHOCUIBHBIX (popmyit. OCHOBHBIE paBHOCUIIBHOCTH.
OnpeneneHue JBOWCTBEHHOM (YHKIMU. AJITOPUTM MOCTPOCHMS TaOMULbl 3HAYEHUI
JIBOWCTBEHHOHN (DYHKITUH.
Crioco6b! mocTpoeHus BoiicTBeHHON OyneBoil pyHkimu. [Tpumepsr.
Jloka3arenbCcTBO CBOMCTB ABOMCTBEHHOM (DYHKITHH.
Onpenenenue ABONCTBEHHOM (popmyibl. IIpumepsl.
Jloka3aTesnbCcTBO NIPUHLIMIIA ABOWCTBEHHOCTH.

Pa3nen 2. Hopmainbhbie popmbl OyIeBbIX (yHKITHI.
Paznoxenune lllennona no oxHoi nepemeHHoi. [Ipumepsr.
Pasnoxxenne lllennona o A nepemeHHbIM. [Ipumepsr.
Onpenenenne cosepuieHHo JIH®. Teopema o emnuHCcTBeHHOCTH coBepiieHHor JIH®D
OyneBoil pyHKIMH.
Anroput™m noctpoenus coBepiieHHoi JJH® nmo Tabnuiie 3HaueHuii OyneBon QpyHKINH.
Omnpenenenne cosepuieHHo KH®. Teopema o enuHcTBeHHOCTH coBepumieHHOM KH®
oynesoit ¢pynkuuu. [loctpoenne coepiienHoit KH® u3 cosepiennoit JJHD.
OnpeneneHust JIEMEHTapHOM, IIOJIHOM, OpPTOTOHAIBHOM, COCEAHEM UM CMEXHOMU
KOHbIOHKIMM. [IprmMepsr.
Omnpenenenns [JTH®, ymna u panr JJH®. [Ipumepsr.
Anroputm nipeodpaszosanus JIH® B cosepmiennyro JJH®. [Ipumepsr.
Jloka3aTenbCcTBO TEOPEMBI O KOHBIOHKIIMM U UHTEPBAJIE.

. Onpenenenys UMIUTMKAHTBI, IPOCTON UMILUIMKAHTHI, cokpaieHHoi JJH®. [Ipumepsr.
. Onpenenenns NMIIMKAHTBI, IPOCTONW UMIUIMKaHTHI, cokpalieHHoi JJH®. [Ipumepsr.
. Jloka3aTenbCcTBO JIEeMMbI 00 HMILTUKAHTE.

. Onpenenenns kpatyaimeil 1 MuanManbHon JJTH®. [Tpumepsr.

. JlokazarenbcTBO TeOpeMbl 0 MUHUManbHOU JJHO.

. lokazarenbcTBO TeOpeMsbl 0 kparyanmen JJTHD.

. Onpenenenue 6e3p130b1TOuHON IHD. [Tprimepsl.

. Kparuaiimue ITH® snementapHbix OyneBbix GyHKuui. [Ipumepsl.

Pa3znen 3. Munumuzanus OyneBbiX QyHKIUH.
Jloka3zarenbcTBo TeopeMbl KBaliHa.
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AnropurMm KBaitna - MakKnacku. IIpumepst.
Hoxka3zarenbcTBO TeOpeMnl bieiika.
Anroputm breiika - [Topeuxoro. I[Tpumepsl.
[IpobGnema MUHUMH3AIUN OyJIeBBIX (YHKIIAM.
Tabmuua Ksaitna. [Tokpertus Tabnuuer Ksaiina. [Ipumepst.
AJTOPUTM MTOUCKA BCEX O€3bI30BITOYHBIX MOKPBITHI TabauIel KBaiina. [Ipumepsl.
ANTopUTM ITOMCKA OJJHOTO KpaT4yaiiero NokpbITus Tadnuubl KBaiina. [Ipumepsr.
AJNTopuTM MTOMCKa NMpuOIMmKeHHoN kpaTyaitmeit JJH® merogom 3akpeBckoro. [Tpumepsr.
Paznen 4. Yactuunslie OyneBbl (yHKINU.
OmnpezneneHue He MOJIHOCTBIO onpezeneHHOH OyneBod ¢(yHkmuu. CrocoObl 3aiaHusi He
MOJTHOCTBIO ONpeIeNIeHHbIX OyneBbIX GyHKuuid. [Iprumepsl.
Jloonpenenenne He IOJHOCTBIO OINpeneleHHoW OyneBol ¢yHkuuu. Jloka3arenbcTBo
TEOPEMBI O YMCIIE I00TPEICIICHUI HE TIOJTHOCTBIO ONPEICICHHOM OyneBoil PyHKITUH.
[Tpobnema MUHMMH3ALIUU HE OJHOCTHIO ONPEAEICHHBIX OYJIEBbIX (YHKIIUH.
Anroput™m moucKa OmHON Kpardaimieid JIH® He momHOCTHIO OmpeneneHHON OyneBoil
dbyakuuu. [Tpumepsi.
Anroput™m mnoucka NpuOIMKeHHOM Kparyaiimedt JIH® He mnoiaHOCThIO ompesesieHHOM
OyneBoil pyHkIMM MeTo10M 3aKkpeBckoro. IIpumepsl.
Anroput™m mnoucka NpuOIM>KeHHOM Kpartuaimeidl /IH® He mnonHOCTBIO omnpeaeneHHOU
OyneBoil pyHKIIMM METOJOM KOHKYPHPYIOLIUX HHTepBasIoB. [IpumMepsbl.
Crioco0b1 3aanus OyJNeBBIX W HE MOJHOCTHIO OMPEJEIIEHHBIX CHUCTEM OYJIeBBIX (YHKIWH.
[Tpumepsr.
[Ipobnema MHMHUMHU3AIMM HE TOJHOCTBIO cHUCTeM OyneBbix (yHKImA. OmnpeneneHus
KpaTyaime MuHHUManbHOM u  0e3bi30biTouHol JIH® cuctembl OyneBbIX (QYyHKIHA.
IIpumepsl.
AnroputMm mnoucka onHoi kparuaimei JH® cucrempr OyneBbix (yHKIUN ¢ oOImei
oOnactbio onpenenenus. [Ipumepsi.
Paznen 5. Baxneiiue 3aMKHYThIE KJacchl U (yHKIIMOHAIbHAs [TOJIHOTA.
OrnpezeleHne 3aMKHYTOro Kiacca OyieBbix (yHkumii. Onpenenenne kiacca T° GyneBbix
bynkuui, coxpansoommx KoHcranty 0. Jloka3aTenbCTBO 3aMKHYTOCTH —Kijacca T®.
JIOKa3aTebCTBO TEOPEMBI O MOIIHOCTH Kiacca TP,
Orpe/ienienre 3aMKHYTOr0 Kiacca OyiIeBeIX (yHKumii. Omnpenenenue kmacca T+ Gy/IeBbIX
GYHKIMMA, COXpaHSIONMX KOHCTaHTy 1. Jloka3aTrenbCTBO 3aMKHYTOCTH Kjacca T,
Jloka3aTesnbCcTBO TEOPEMBI O MOIIHOCTH KJlacca T®.
JlokazaTenbCcTBO TeOpeMbl 0 OyIeBOi HYHKIIUU, HE COXPaAHSIONIEH KOHCTAHTY ().
Omnpenenenue knacca L, nuueiHbIX OyneBbIX (yHKIMHA. J[oka3aTeabCTBO 3aMKHYTOCTH
knacca L. JlokazaTenbCTBO TEOpEeMbI O MOIITHOCTH Kitacca L.
Jloka3arenbCcTBO TEOPEMBI O HETMHEHHOM 0y1eBOM (GyHKIMH.
Onpenenenne Kigacca S CaMOJBOMCTBEHHBIX OyneBbIX (QyHKIuH. Jloka3arenbcTBO
3aMKHYTOCTH Kjacca S. JlOKa3aTesJbCTBO TEOpPEMbl O MOLIHOCTH Kjacca S. ANropurM
OTIpENIeTICHUsI ~ CaMOJBOMCTBEHHOCTH  OyneBod  ¢QyHkiuu. JlocrarouHoe — ycioBHe
HECaMO/IBOICTBEHHOCTH OyneBOH (yHKIIMH.
Jloka3aTenbCcTBO TEOPEMBI O HECAMOIBOMCTBEHHON OyseBoi (pyHKINH.
Omnpenenenue kiaacca M MOHOTOHHBIX OyneBbIX (yHKUUH. /loKa3aTenbCTBO 3aMKHYTOCTH
kimacca M. Jloka3zaTenbCTBO TeOpeMbl 00 YCIOBUM HEMOHOTOHHOCTH. AJTOPUTM
oTpeieIeHUs MOHOTOHHOCTHU OyJIeBOM (PyHKITHH.
JlokazaTenbcTBO TEOPEMBbl O HEMOHOTOHHOM OyJieBON (hYHKITUH.
OnpeneneHue NOJNOXKUTENBHON  KOHBIOHKIMHM. JlOKa3aTeNbCTBO JIEMMBI O  YHCIIE
MIOJIOKUTENBHBIX KOHBIOHKIMKU. Homep mnonoxnrenpHON KOHBIOHKIMHU. [IpencraBieHue
nonuHoMa JKerankuna B popme ¢ koapduunentamu. [Ipumepsi.
Omnpenenenue nonuuoma JKerankusa, JJinHa ¥ paHT noivHoma. [Ipumepsr.



12.

13.

14.
15.
16.
17.
18.

CoNoOk~wWNE

Jloka3arenbCcTBO TEOPEMBI O BO3MOXKHOCTH IPEJCTABICHUS OYylIeBON (YHKIHHU TOJIUHOMOM
Kerankuna.
Jloka3arenbcTBO TEOpPEMBl O E€AMHCTBEHHOCTH TIIPEJICTaBIICHUS OyneBOoll  (QyHKIUU
nosuHoMoM JKerajkuHa.
Anroputmsl noctpoeHus noauHoMoB JKerankuHna. [Ipumepsr.
[Ipobnema ¢hyHKIIMOHATBLHOM OJHOTHI cUCTEM OyJeBbIX (QyHKIUN. [Ipumepsl.
Jloka3arenbCcTBO TEOPEMBI O IBYX ()YHKIIMOHAIBHO MOJTHBIX CHCTEMAX.
[TpuHaIeKHOCTh 3aMKHYTHIM KJIaccaM AJIeMEHTapHbIX OyneBbIX (yHKIuM. [Ipumepsr.
JokazarenbctBo Teopemsl [locTa - S1610HCKOTO 0 PYHKIIMOHATBHOM MOJIHOTE.

Pazgen 6. ®ynkuuu k-3Ha4HON JTOTHUKH.
DnemenTapHbie GyHkuuu K-3HauHoit goruku. CBOMCTBA.
Cosepuiennbie popMmbl. Teopemsr o 1-if 1 2-it coBeIIeHHBIX hopMax
[MTonmuuromer o mod k. Teopema o 3aganuu GyHKIUI K-3HAYHBIX JIOTHK MOJIMHOMAMH.
Manas teopema depma.
[TocTpoeHne TOTMHOMOB METOAOM HEONPEAETICHHBIX K03 puineHTos.
[TocTpoeHre MOITMHOMOB OBICTPBIM METOAOM.
Jloka3zaTenbcTBO OIHOTHI cucteMsl [locTa.
CaoiicTBa ¢yHKIMI B Py, CyllIecCTBEHHO 3aBUCSIINX HE MEHEE, YeM OT JBYX apTryMEHTOB.
HoxazarenbcTBo kputepus nmoHoTel C.B.S16m0oHCKOTO.

Onenka «OTIMYHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN:
YBepeHHO Bila/ieeT OCHOBHBIMU MOHITUSAMH U TeopeMaMu OyieBbIX pyHKUUN 1 yHKIuil k-
3HAYHOMW JIOTHKHU.
VYBepeHHO 3HaeT NnpoOJieMbl MHUHMMM3AIMM U (DYHKIMOHAJIBHOM IONHOTHL OYJIEBBIX
byHKIHIA.
Ymeer 23QPeKTHBHO MPUMEHSATH aJTOPUTMBI U TEOPEMBI OyieBbIX U k-3HauHBIX QyHKIMIA B
3a/1a4ax 3aluThl UHGOPMAIUK.
VYBepeHHO Biajeer amnmaparoM (YHKIMHA OyneBbIX M K-3HaYHOM JIOTMKH Ul 3aJaHus
CTPYKTYpPbI U IOBEJIEHUs] AUCKPETHBIX (LIU(PPOBBIX) YCTPOUCTB, B YAaCTHOCTH, YCTPOMCTB
mmdpoBaHus.
Onenka «Xopomio» BBICTABISETCS CTYAEHTY, KOTOPBIIL:
3HaeT OCHOBHBIE MMOHATHUS U T€OPEMbI OyNeBbIX GyHKUIUN U GyHKIMM k-3HaUHOMN JTOTHKH.
3HaeT npo0sieMbl MUHUMHU3ALMH U (YHKIIUOHATILHOW MOJIHOTHI OYJIEBBIX (PYHKIIMM.
YMeeT npuMeHSATh aJIrOPUTMbI U T€OpeMbl OyleBbIX M K-3HauHbIX (YHKIUH B 3agadax
3alUThl HH(OPMALIKH.
Brnaneer annmapatom ¢QyHKuuii OyneBbIX M K-3HAYHOM JIOTMKW AJS 3alaHUSI CTPYKTYpBI U
MOBE/IEHUS JUCKPETHBIX (IIM(PPOBBIX) YCTPONUCTB, B YACTHOCTHU, YCTPONCTB MHU(PPOBAHUS.
Onenka «Y JOBJIETBOPUTENBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIM:
[ToBEepXHOCTHO 3HAET OCHOBHBIE MOHATUS U TeopeMbl OyneBbIX (QYHKIUN U GyHKIUN k-
3HAYHOMW JIOTUKH.
[ToBepXHOCTHO 3HaeT MpoOJieMbl MHUHMMHU3ALUMU U (YHKIHOHAJIBHOM TMOJHOTHI OyJIeBBIX
GbyHKLINH.
HeyBepenHo ymeeT npUMEHATh aIrOpPUTMbI U T€OpeMbl OyJieBbIX U K-3HaYHBIX (YHKIHI B
3aJa4ax 3aluThl HHPOPMAaIIUH.
HeyBepenno Bnaneer anmaparoM (yHKIMI OyneBbIX W k-3HAUHOM JIOTMKK JUIS 3a7aHuUs
CTPYKTYpPbI U TOBEJIEHUsS] AUCKPETHBIX (IU(PPOBBIX) YCTPOUCTB, B YAaCTHOCTH, YCTPOMCTB
HIUppPOBaHUSL.
Onenka «HeynoBiaeTBOPUTEIBHO» BBICTABIISAECTCS CTYAEHTY, KOTOPBIN:
He 3HaeT ocHOBHBIE IOHATHS U TEOPEMBI OYJIEeBBIX PYHKIMHA U QYHKIUN K-3HAYHOM JTOTHKU.
He 3naeT npo0iaemMbl MUHUMHU3ALUU 1 (YHKIIMOHAIBHOMN MOTHOTHI OyJIeBbIX (QyHKIUH.



— He ymeer npuMeHsATh aITOPUTMBI U TeOpeMbl OyieBbIX M k-3Ha4HBIX (yHKIMIA B 3agayax
3aImuThl THGOPMAITHH.

4. OueHo4yHbIe MaTepHaJIbI I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIHA)

Tect
1. Onpenenute mmny 0yaesa Bekropa 00110 (MOIIK-3.1, MOITK-3.2)
a)5
0) 2
B) 3
r)4
2. Onpenenure, CKOJIBLKO OYJIEBBIX BEKTOpPOB JUIHHBI 4 uMmeroT Bec, paBHbid 1 (MOIIK-3.1,
NOIIK-3.2)
a) 2
0)1
B) 4
r) 16
3. Onpenenure, 0OpaszyeT JuU MHOXKeCTBO OyieBbix BekTopoB {10000, 10100, 10010, 10110}
uHTepBal. Ecnmu jga, ompenenurte ero paHr M 3anummre TpowdHbIM Bektopom (MOIIK-3.1,

NOIIK-3.2)
a) ma, r = 3, 10--0
0) na, r =5, 1---0
B) 1a, I = 4, 10-00
T') HET
4. Tloctpoiite coBepiiennyto JJH® mist Oyneor pyHKIMN 3aJJaHHOM CJICIYIOIIEH

tabnuneit ucruanoctu (MOIIK-3.1, MOTIK-3.2):

12y f(21, T2)
0| 0
0| 1
10 1
11 1

a)
6)

B)
D CDB,Z[H(I)f = 129 V T129

CoB/lH®; =z V @y V 129

5. Paznoxute OyneBy (YyHKLHUIO no ¢opmyne IllenHoHa 1o
nepemennoit y (MOITK-3.1, MOIIK-3.2)

a)
6)
B)

g f@y2)=zA(@vo—2)@)vzA(0Vo—2)@l)



6. s OyneBoii ¢pyHKIUU , 3aJaHHOU Matpuiei ['pes, mocTpolTe MUHUMAIBHYIO
JH® (UOTIK-3.1, UOIIK-3.2)

Xz

X

a)

6) :f:] \¥ Lrg

I

1L

B)

F) rW :Eg

7. Jlna yactuuHOM OyseBOM (QyHKIUU , 3aJaHHOM Marpuueil ['pes, mocTtpoiite
kparuaiiyro JJH® (MOIIK-3.1, MOIIK-3.2)

L+

Xy

a) :I:] A i
W o,

6) £y W Lo

L1L2

B)

I') HET MPaBUIBLHOTO OTBETA

1 x o o
KJIacCy JTMHEWHBIX (PyHKIUN

8. Onpenenure, NpUHAUIEKUT JH OyneBa QyHKIUSA f=

L (MOIIK-3.1, UOIIK-3.2)

a) f npuHAANEeKHUT KIAaCCy JIMHEHHBIX (YHKIINM, MOCKOJIBKY paHT 00eUX KOHBIOHKIUI HE
MPEBOCXOIUT 1

0) f nprHaIEKUT KITacCy JTMHEWHBIX QYHKIHH, IIOCKOJIBKY PaHT 00eUX KOHBIOHKIUI HEe
npesocxoaut 0

B) f He mpuHAIEKUT Kiaccy JMHEWHBIX (DYHKIHIA, MOCKOJBKY PaHT KOHBIOHKIMU X
paseH 1

r) f He mpUHAUISKUT KIaccy JUHEHHBIX (YHKIMH, MOCKOIbKY B MONMHOM JKeramkuHa

BXOJUT 2 KOHBIOHKIINU

9. 3amana OyneBa GyHKUIUS

[Toctpoiite ¢opmyny, 3aJarOUlyl0 IBOMCTBEHHYIO (YHKIIHIO 10 ONPEIEIICHUIO
(UOIIK-3.1, UOIIK-3.2)

a)

6)



B)
r)

10. ByneBa ¢yHKIHS 3agaHa BekTopoMm 3HaueHuid: ¢f = 0001. Omnpenenuts,
NPUHAJUICKUT JIK JaHHast QyHKIUs Kiaccy MoHOTOHHBIX pyHkuuit M (MOIIK-3.1, MOIIK-3.2)
a) [Ipunannexur
0) He npunamiexur
11. Oyukiun K-3Haunoii noruku. ITycte K=3. CKOJBKO CYIIECTBYET Pa3sIUYHBIX (YHKIIHH
nByx aprymentos? (MOIIK-3.1, NOIIK-3.2)
a) 27
0) 19 683
B) 9
r) 512

Komoun: 1 a), 28), 3 a), 4 a), 58),61), 7 6), 8a),971), 10a), 116).

Teopernyeckue BOIPOCHI:

1. byneBbl KOHCTaHTBI M BeKTOpbl. byneBo mnpoctpaHcTBo. WHTepBanm B OyneBoM
npoctpanctee. (MOIIK-3.2, MOIIK-3.3)

OTBeT MOJDKEH cojliepKaTh OIpEJesIeHUs] NMOHATHI: OylieBa KOHCTaHTa, OyJeB BEKTOP,
napa OyJIeBBIX BEKTOPOB, OyJIEBO MPOCTPAHCTBO M CIOCOOBI €ro 3aJaHus, HHTEPBal B OyIeBOM
IPOCTPAHCTBE, CIIOCOOBI 3a/1aHUsI HHTEPBAJIOB, COCEIHUE UHTEPBAJIbI.

2. byneBbl ¢(yHKIMH, (UKTHBHBIE TMEPEMEHHBIC, 3JIEMEHTapHbIe OylieBbl (YHKIIHU.
(UOIIK-3.2, UOIIK-3.3)

OTBeT JODKEH COJAEPIKaTh OIpEeNICHUs] TOHSATHA: OYyJIeBbl TEpeMEHHBIC, OyIIEBBI
(GyHKLIMU U crIOcOObI UX 3aJaHKsl, (UKTUBHBIC IEPEMEHHBIE, 3JIEeMEHTapHbIe OYyJI1eBbl (PYHKLINU.

3. ®opmyiiel U paBHOCHIbHOCTH. OcHOBHBIC paBHOCHIbHOCTH. (MOIIK-3.2, NOTIK-3.3)

OTBeT IOJDKEH colepKaTh OIpelesieHUsl MOHATUM: (opMyna Kak crnocod 3amaHus
(GYHKIIMH, paBHOCUIIBHOCTD (hOPMYJI, OCHOBHBIE PAaBHOCHIIBHOCTH.

4. Paznoxenue OyneBoM (QYHKUMU MO MEPEMEHHBIM M COBEpIICHHBIE HOpPMaJlbHbIE
dopmer. (MOTIK-3.2, UOTIK-3.3)

OTBeT NOJKEH CoAEpKaTh ONpEACIICHUs MOHITHI: pasnoxkenue llleHHoHa, pas3nokeHne
¢GbyHKIMM 110 Kk mepeMeHHbIM, COBEpILIEHHAs TU3bIOHKTUBHAsI HOpMaJlbHAs (popMa, COBEPIICHHAS
KOHBIOHKTHBHAsl HOpMajbHas (opma.

5. DnemeHTapHasi KOHBIOHKLMS W UHTepBall. J{M3bIOHKTHUBHAs HOpMaibHasg (opma u
crniocoOsl ee nmoctpoenus. [Ipeodbpazosanue JJHD B coepuiennyto JIH®D. [ToctpoeHne MaTpuiibl
I'pes no JJH®. (MOTIK-3.2, UOIIK-3.3)

OTBeT NOMIKEH COIEp)KaTh ONpEAENICHUs MOHATUI: dJeMeHTapHas KoHbIOHKIM, JTHD,
npeoOpa3zoBanne JIH® B cosepmiennyto JIH®, snemeHTapHas KOHBIOHKIUS W HMHTEpBA,
noctpoenue Marpuusl I'pes no JH®, nocrpoenne JH® no marpune I'pes, nocrpoenue [JHD
o ¢opmyre.

6. Nmnnukanta OyneBoil ¢yHkiuu. CokpallleHHas, Kpardaiiias, MUHMMalbHas |
6e3b130brTounas JJTH®. Kparuaitimue TH® snemenrapubix ¢pynknuii. (MOITK-3.2, MOIIK-3.3)

OTBeT NOMKEH COAEp)KaTh ONpEeAeNCHHUs] MOHATHM: UMIUTMKaHTa OyneBoil ¢yHKUUH,
MPOCThIE HWMIUIMKAHTBI W cokpameHHas JIH®, wmunumanbHas u  kpardaimas JHO,
6e3b130bITouHast JIH®D, kparyaiimme JJTH®D snemeHTapHbIX GyHKINH.

7. IlepBblif 3Tanm MUHUMHU3ALUKA OyneBOH (YHKIUHU: MOCTpoeHue cokpamieHHo JHO.
Aunroputm Kaitna-MakKnacku. Anroputm bretika-Ilopenxoro. (MOIIK-3.2, MOIIK-3.3)

OTtBeT AOMKEH cojaepKaTh: mosydeHue cokpamieHHor JIH®, rteopema KgaitHa wu
anroput™m KBaiina-MakKnacku, Teopema bielika n anroput™m baeiika-Ilopenkoro.



8. Bropoii sran MuHUMH3anMu OyneBOM (YHKIMH: MOCTPOCHHE KpaTHaWlINX H
muauMaIbHBIX JITH®. Tabmuma Keaitna. (MOITK-3.2, MOIIK-3.3)

OTBeT MOJKEH CONepKaTh ONpeeIeHUs MOHATHI: Tabnuia KBaliHa, TOKPBITHS TaOIUITbI
Kgaitna u JIH®, nouck Bcex 0€3bI30BITOUYHBIX MOKPBHITHH, TOMCK MUHUMAJIBHBIX U KpaTYarIImx
ITOKPBITHH.

9. Yactuunble OyineBbl (yHKIMH. MUHMMH3ALUS YaCTUYHBIX OYNEBBIX (QYHKIUI.
(UOIIK-3.2, UOTIK-3.3)

OTBeT AOKEH conepKaTb ONpEAETIeHUs] IOHATUI: vacTu4yHas OyneBa (QyHKUuS,
CHOCOOBI 33JJaHNs YACTUYHOW OyineBoi (pyHKIMN, MUHUMH3ALKS YACTUUHBIX OyJIeBBIX (DYHKITHIA.

10. /[IBoiictBenHas (yHKIus © aBoMcTBeHHas ¢Gopmyna. CrocoObl MOTydeHUs
nBorctBeHHo# pynkumu. (MOIIK-3.2, NOIIK-3.3)

OTBeT JOJKEH coJepXKaTb ONpENENeHUs TOHATHHM: JBONCTBEHHas  (QyHKLuS,
JBOWCTBEHHAs (hopMyJia, CIOCOOBI MOTyYSHHS JBOWCTBEHHON (QYHKIIUH.

11. Tlomunom XKerankuna. CrmocoOwl monyuenusi moinuHoma JKerankuna. (MOIIK-3.2,
HOIIK-3.3)

OTBeT OKEH COJAEp)KaTh ONpENeNIeHUs MOHATUH: MOJUHOM JKerajakuHa, TEOpeMbl O
CYIIECTBOBAaHMM W O €JUHCTBEHHOCTH TOJMHOMA JKerajakuHa, MOCTPOCHHE IOJIUHOMA
Kerankuna no CosIH®, noctpoenue nonmnoma XKerankuna no JIH®, noctpoeHne nojimHomMa
XKerankuHa myreM MOJCTAHOBKU B (pOPMyNTy BMECTO 3JI€MEHTAPHBIX (PYHKIUH MX MOJIMHOMOB,
pasnoxxenue /[3B1o, MeTOI HeONpeAEIeHHbIX K03 hULIMEeHTOB.

12. Baxxneiinme 3aMKHYTbIe Ki1acchl OyneBbix ¢pynkuuii. (MOIIK-3.2, NOTIK-3.3)

OTBeT JOJKEH COAEp)KaTh OINpeNesIeHUs] MOHATHH: cynepno3uuus OyneBbIX (YHKLHUH,
3aMKHYTBIN Kjacc OyneBbIX (YHKIHH, Kiacc OyieBBIX (YHKIWH, COXpaHSIOMUX KOHCTaHTY 0,
Kjacc OysieBbIX (YHKLUH, COXPAHSAIOUIMX KOHCTaHTY 1, Kilacc JMHEHHBIX OyneBbIX (DYHKIM,
KJIaCC CaMOJBOMCTBEHHBIX OYJIEBBIX (PYHKIUH, KJIIACC MOHOTOHHBIX OyJIeBBIX (DYHKITHIA.

13. @yukumoHanbHas TOTHOTAa cucTeM OyneBbiXx ¢yHknuii. Teopema o0 ABYX
(GYHKIIMOHATIBHO MOJHBIX cucTeMax. Teopema [locra — SI6mouckoro. (MOIIK-3.2, MOIIK-3.3)

OTBeT AOJDKEH colepKaTh ONpeAeieHUs MOHATHH: (YHKIMOHAIBHO IOJHAs cHCTeMa
OyneBbIX (QyHKIUI, TeopeMa O ABYX (YHKIMOHAJIBHO TOJHBIX cUCTeMax, Teopema [locra —
S6nonckoro.

14. ®ynkuuu k-3Hauoii noruku. dnemeHTapHbele QyHKIMN k-3HauHO# joruku. [lepBoe u
BTOpO€ MpeacTaBieHus (QyHKuuM k-3Haunii joruku. IlomHora cuctem QyHximit k-3HauHOiM
noruku. [Ipencrasnenue pyHkImii nommHoMamu o moay.to k. (MOTIK-3.2, MOIIK-3.3)

OTBeT JOJDKEH coJepXkaThb ONpeAeTeHUs MOHATHUN: ompenaeneHne QyHKUMU K-3HauHOM
JIOTHKH, 3JeMeHTapHble (YHKIHMH Kk-3HAYHOW JIOTHKH, IIEPBOE€ W BTOPOE IMPEICTABICHHS
¢bynkuuu k-3HayHH JIOTMKM, TOJHOTA cuUCTeM (YHKIMHA K-3HauHOW JIOTHMKM, TMpeAcTaBIeHUE
GyHKIMI MoIMHOMaMu 1o Moyt k.

HNudopmanus o paspadoTunkax

HlupoxoBa  Exarepuna  BnagumupoBHa, cTapmuii  mpenojgaBaTelb — KadeIpbl
KOMIIBIOTEPHON O€30MaCHOCTH.



