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9. Llenu n 3agayn y4e6HON ANCLUUNIINHDI:

Llenbto Kypca £BNAETCA OCBOEHME OCHOBHbIX MOHATUA W akToB anredpbl, oBnageHue
OCHOBHbIMW METOO4AMW PeLLUEeHNs 3agau.

3agavyamn oby4veHust ABNAOTCA: 03HAKOMITEHUE C OCHOBHbIMW anrebpanyeckumm NOHATUSIMU U
dakTamn, oBnageHne OCHOBHbIMM MeTo4aMu pelleHns 3agad, BbipaboTka HaBbIKOB U YMEHWUN
MO NPUMEHEHMIO NOMYYEHHbIX 3HAHUIN NPY peLLeHnn 3agad anrebpsbi.

10. MecTo y4yeb6HOM AncuUNuHbI B cTpyKType OOI:

OucumnnuHa «Anrebpa» oTHocutca K bnoky 1 O64satensHon 4acTw,
obs3aTenbHON AUCUUNITMHON AN15 U3y4YeHnsa oby4atowmnmMmcs.

[ns ero ycnewHoro ocBOeHNa HeobXoANMbI 3HAHUS U YMEHUs, NPUODBpeTEHHbIE B pesynbTaTe
00y4eHns No LWKOMNbHOW NporpamMme.

CTyaeHT JormkeH cBobOAHO BflageTb MaTepuanamm LWKOSIbHOW NporpaMmebl.

T.e. SABIIAETCA

11. KomneTeHUuuun 06yqa|ou.|,eroc9|, (*)OpMMpyeMble B pe3y/ibTaTé OCBO€HUA OUCLUNMJIUHDbI

Koga HassaHwne Koa(bt) NuamkaTtop(bl) MnaHvpyemble pe3ynbTaTbl 06y4eHus
KOMMeTeHLMM
OrlK-1 | CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLUEeNTyarbHble OCHOBbI
NPUMEHNATb 3HaHue 3HaHMAMU, MEeTOO0B peLleHusi 3agay B NpeaMeTHOw
dyHOaMEHTaNbLHON nony4YyeHHsIMU B o6nacTtu; OCHOBHbIE METOAbI
MaTemaTuK1 1 obnactu AokasatenbCTBa MaTeMaTUYeCKnX
€CTECTBEHHO- MaTeMaTU4eCKux u YyTBEPXKAEHUN
Hay4HbIX (Mnn) ecTecTBEHHbIX YMeTb: hopMynupoBaTb NOCTaHOBKM
OUCUUNAYH Npuy HayK OCHOBHbIX 3agay anrebpbl, B TOM 41cne B
pelleHun 3agay B NPOEKTMBHbLIX NPOCTPaHCTBaX,
obnactn dopMynupoBaTb 1 AOKa3biBaTb TEOPEMbI
€CTECTBEHHbIX HayK CyLLIeCTBOBaHWS, €QNHCTBEHHOCTH,
N NHXXEHEepPHON KOPPEKTHOW MOCTaHOBKM 3a4a4y anrebpsbl.
npakTuke Bnagetb: TeopeTnyeckummn NOAX04amMm K
peLleHnto 3agay anrebpbl; HaBblkaMu
paboTbl B UHPOPMALIMOHHBIX
COBpPEMEHHbIX cucTemax
OrlK-1.2 | YmeeT ncnonb3oBaTtb 3HaTb: 3apybEXxXHY0 1 OTEYECTBEHHYHO
©a3oBble 3HaHWs B nutepatypy B obnacTtu anrebpbl, obwne
obnactm ¢ OpMbl 3aKOHOMEPHOCTK TEOPUMN
MaTeMaTU4eCcKux un anrebpobl
(nnn) ecTecTBEHHbIX YMeTb: ucnonb3oBaTb METOAbI, CNOcobbl
Hayk B peLleHus 3agad B npeamMeTHom obnacTtu
npodeccroHanbHom Brnagetb: uctouHmkamu nHcopmaumm,
OEeaTenbHOCTH HaBblkamu paboTbl C NUTEPaTypon,
WHOPMAaLMOHHBIMY CUCTEMAMM
OrlK-1.3 | imeeT HaBblkn Bblbopa | 3HaTb: METOAbI pelleHns 3agay B
METOLOB peLLeHus obnactu anre6pbl
3agay YMeTb: BbIOvpaTh KOHUEeNTyarnbHble
npodeccuoHanbHon MeToAbl pelleHns anrebpanyecknx
OEeaTenbHOCTU Ha 3agay
OCHOBe TeopeTunyeckmx | BnageTtb: meTogammu camocTosaTensHOro
3HAHWN 00y4YeHMs HOBBIM 3HaHMAM U cnocobamm
MX MPUMEHEHNsa B 0bracty anredpbl
CnocobeH YK-1.1 | AHanusnpyet 3HaTb: cocTaBnaoLWMe Yact B obnactu
OCYLLECTBNSATb npobnemMHyto cuTyauuo | anrebpbl, X CBSA3M
MOWCK, KPUTUYECKIN Kak CUCTEMY, BbISIBIIAS YMeTb: pewiaTb 3agayn anredpbl kak
aHanms 1 CMHTE3 €e COCTaBsALmne 1 CUCTEMY, BbISIBUTb COCTaBMAOLLME YACTH,
nHopmaLmm, CBSI3M MEXOY HUMMU yCTaHaBNuMBaTb CBA3M MEXOY HUMMU
YK-1 | npumeHaTb BrnageTtb: nctoyHukamun nHopmaumu,
CUCTEMHBIV Noaxon HaBblkamMu paboTbl C NUTEPATYpPON,
Ons peleHns HanpaBneHHbIMY Ha peLleHne
MOCTaBMNEHHbIX npobnemMHbIX cuTyauni anrebpel
3agav YK-1.2 | Ncnonb3ysa noruko- 3HaTb: KOHLEeNTyanbHbIE€ OCHOBbI
METO40M0rM4eCcKUi METOZOB peLleHns 3agad B obnactu




WHCTPYMEHTapui, anre6pbl
KpUTUYECKM OLileHMBaeT | YMeTb: paboTaTb C pasnuyHbIMK

HaOeXHOCTb WUCTOYHMKaMM Hay4YHOW nHdopMaLmu,
WUCTOYHMKOB MCNorb3ys NOrnmko-meToan4ecKum
WMHopmauuu, WHCTPYMeEHTapuit

COBPEMEHHbIX Bnapgetb: HaBblkamu paboTbl B
KOHLLenuumm WHOPMALMOHHBLIX COBPEMEHHbIX
dunocodckoro un cucTemax, KpuTepusiMm NpPoOBEPKU

coumanbHOro xapakrepa | MCTOYMHMKOB MHGOpMaLmK
B CBOEW npegMeTHON
obnacTu

12. O6bemM AuCUUNNAUHBI B 3a4eTHbIX eAuHuuax/yacax B COOTBETCTBUU C Y4eOHbIM
nnaHom — 5/ 180.
Popma NpoMeXyTOHHOM aTTecTauuu: dK3ameH

13. TpyROEMKOCTb MO BUAam y4ebHon paboThl:

TpyaoeMKocTb (Yachl)
Bug y4ebHon paboThbl Beero Mo ceMleCTpaM
AyaunTopHbIe 3aHATUSA 100 100
B TOM YuUCre: nekyum 50 50
npakTu4eckme 50 50
naboparopHble - -
CamocTosaTenbHas pabora 44 44
OK3ameH 36 36
Utoro: 180 180
13.1 CopepxkaHue pa3genoB AUCLUMIIMHDI:
n/n Peanunszauyusa
HanmeHoBaHune pasgena
pasgena CogepxaHve pasgena gUCUMNINHGI ANCUMMITWHBI C
ONCUUNIUHBI MOMOLLIO OHNaWH-
Kypca, QYMK *
1. Jlekumm
1 Cucrtembl NMHENHbIX | CUCTEMBI TIMHENHBIX YPaBHEHUIA 1 MaTPULIbI. https://edu.vsu.ru/c
ypaBHeHu (MeToa CTyneH4yaTble CUCTEMbI JIMHENHBIX YPaBHEHWUNA. ourse/view.php?id=
["aycca) OKBMBAaNeHTHbIE CUCTEMbI NMMHENHbIX YpaBHeHWA. MeTog | 11385
["aycca peleHnst CUCTEM JIMHENHbIX YPaBHEHWUNA.
2 MepecTtaHoBKM 1 lMepecTaHoBKW. YeTHOCTb NepecTaHoBKU. TpaHCno3nLmm
NnoaCTaHOBKU nepectaHoBKW. [lepexon oT 04HOM NepecTaHOBKM K

Apyron npy noMmoLLm TpaHcnosuuuin. ismeHeHune
YETHOCTM NEePECTaHOBKN NPY TPAHCMO3ULUN.
NopcTtaHoBKU. YeTHOCTb NOACTAHOBKM.

Yncno YeTHbIX NOACTAaHOBOK.

3 Onpepenutenun Onpegenutenun matpuy, 2-ro n 3-ro nopsigka. lNMpaeuno
Kpamepa. OnpegenuTtenu maTpuu, N-ro nopsiaka.
CeoricTBa onpegenutenen. CBoncTea onpeaenurenen,
CBS13aHHbIE C NIMHEHON KOMOUHALMEN CTPOK U
TpaHcnoHupoBaHuem. MunHopbl k-ro nopsgka. Teopema
Jlannaca. PasnoxeHne onpegenntens no cTpoke.
MeToabl BbluncrieHns onpeaenutenen. MNpasuno
Kpamepa peLueHnsa cuctemMm n ypaBHEHUIA C N
HEen3BEeCTHbIMU.

[pyrve nogxogpl K NOCTPOEHMIO TEOPWUM ONpeaenuTenemn
4 MNpocTtpaHcTtBO R" KoopanHaTtHoe BekTopHOe npocTpaHcTBo R". JInHenHaa
3aBUCUMOCTb CUCTEMbI BEKTOPOB. basnc n paHr cuctemsol
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.
MoanpocTtpaHcTBO. basnc nognpocTpaHcTBa.

5 PaHr maTtpuupl PaHr maTtpuubl. MeToq okanmnsaowmx MMHOPOB.



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11385&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11385&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11385&cc_key=

HaxoxneHune paHra maTpuLbl 1 6asuca cuctemsi
BEKTOPOB NPW MOMOLLIY 3NIeMEHTapHbIX NpeotpasoBaHUii.
[ononHeHne NMHERHO He3aBUCUMbIX CUCTEM BEKTOPOB
no 6asuca.

CuncTeMbl NIMHENHbIX
ypaBHEHUI (paHr
MaTpuLbl)

KpuTeprn COBMECTHOCTU CUCTEMBI NNHENHBIX YPaBHEHUI
B TepMUMHax paHra matpuu. O6obLueHne npasuna
Kpamepa Ha cucTeMbl m fIMHENHBIX YPaBHEHUI C N
HEU3BECTHLIMU.

CTpyKTypa MHOXeCTBa peLLeHUA O4HOPOAHON U
HEO4HOPOAHON CUCTEM NIUHENHBLIX YPaBHEHWUNA.
dyHOaMeHTanbHas cuctema peLleHuin.

Hencteus ¢
mMaTpulamu.
O6patHasa maTpuua.

Hencteus ¢ matpuuamu. Onpegenurenb NpoM3BeaeHNs
mMaTpuy. MaTpuyHble ypaBHeHus. OBpaTHas maTpuua.
CaoicTtBa obpaTHoi MaTpuubl. HaxoxaeHne obpaTHOM
MaTpuLbl METOLOM 3fIEMEHTapPHbIX NpeobpasoBaHuii.
MpaBuno Kpamepa. PasnoxeHue matpuy,. PaHr cymmbl 1
npounseBegeHne maTpuLl.

pynnbl 1
roMoMopU3Mbl

Anrebpaunyeckme cTpykTypbl. Buabl anrebpanyeckux
CTpyKTYp. pynnbl. PaspeimmocTs ypaBHEHNI B
nonyrpynne.

N3omopdmambl 1 romomopcusmel anredbpanyeckmnx
cTpykTyp. CBomncTBa romomopcmamos. [oarpynnbi.
KoHcTpymposaHwue nogrpynn. OnucaHme Bcex nogrpynn
rpynnbl Z. Liuknuyeckas rpynna. PasnoxeHue rpynnbl No
nogrpynne. Teopema JlarpaHxa. ®aktoprpynna. Teopema
Kenw.

Konbua

Konbuo. Tunel konew,. MNogkonbLo. Fomomopdhuambl
Koney. XapakTepucTuka nons.

10

KomnnekcHble Ynucna

TpuroHomeTpuryeckass bopMa KOMMIIEKCHOrO Yuchna.
YMHOXeHWe, AerneHne, BO3BEAEHNE B CTEMEHb U
N3BrieYeHne KOpHsi KOMMNIEKCHbIX YMcen B
TpUroHomeTpuyeckon dopme. I'pynna KopHen 13
eauHUUbI.

11

MHoro4neHb! oT
OLHOW NepemMeHHom

KonbLo MHOro4rneHoB OT OAHOM NEPEMEHHOMN.
DyHKUMOHanNbHbIN 1 anrebpanyecknin noaxoabl K
MOHATMIO MHOrouneHa. Kopxu

MHorousieHa. CBsi3b KOPHEN MHOrouYfeHa ¢ AenuTensamm
nepBon cTeneHn. Yncno KopHen MHorodneHa Hag
obnacTbto yenoctHocTn. CoBnageHne noaxonos K
MOHATUIO MHOroYNeHa Hag 6eckoHeYHon obnacTblo
LenocTHOCTU. KpaTHOCTb KOPHSA MHOroYrieHa.
PasnoxeHne Ha MHOXUTENWN Hag obnacTblo LENOCTHOCTW.
PasnoxeHne MHorouyneHa no cTeneHsm ABydreHa X-C
MponssogHasa MHoroyneHa. MNMoHmkeHne KpaTHOCTU KOPHS
npv anddepeHumpoannm. Popmyna Tennopa.
MHorouneHa Hag anrebpanyeckn 3aMKHyTbIMU NOMSIMU.
OcHoBHas Teopema anrebpbl. Popmynsl BueTa.
MHorouneHbl Hag Nnonem OeNCTBUTENbHbIX YMCEN.
PauunoHanbHble KOPHM MHOro4YfIeHa ¢ pauuoHanbHbIMK
KoadhumumeHTamu. ['paHnLbl KOPHEN MHOIOYNEHa.
HaxoxgeHvne koHen mHorodneHos (popmyna KapgaHo,
Teopema Abensa un Manya). Teopembl 0 ynicne
OENCTBUTENbHbIX KOPHEN MHOroYrieHa ¢
OencTBUTENbHBbIMU KO3dhdnumneHTamun. [leneHme
MHOro4YrieHa Ha MHOFOYIIeH C OCTaTKOM, HANDOMbLUNIA
ooLwmn nennTens MHOrOYIIEHOB.

Anroputm EBknnaga. BsaauMHO NpocTblie MHOrOYEHbI.
PasnoxeHne MHoroyneHa Ha HeNpMBOAUMbIE HaA NOeM
MHOXUTENMN.

12

MHoro4yneHb! ot
HECKOJbKUX
nepemMeHHbIX

KonbLiO MHOro4YNeHoB OT HECKOMbKMX nepeMeHHbIX.
CVIMMeTpVI‘-IeCKVIe MHorouneHbl. OcHoBHas Teopema
TEOPUN CUMMETPUYECKNX MHOIO4YJ1EHOB.




2. MNpakTuyeckue 3aHATUA

Cuctembl NTMHENHbIX
ypaBHeHU (MeTon
[aycca)

CucTeMbl NTIMHENHbBIX YPaBHEHWUI U MaTpPULbI.
CTtyneH4aTble CUCTEMbI FIMHENHBIX YPaBHEHWUA.
OKBMBaNEHTHbIE CUCTEMbI JIMHENHbIX YpaBHeHUR. MeToa
"aycca pelleHnss CUCTEM NTMHENHbIX YpaBHEHWUNA.

MepecTtaHoBKM 1
NoACTaHOBKM

lMepecTaHoBKU. YeTHOCTb NepecTaHoBKU. TpaHCno3ML MK
nepecTtaHoBku. Nepexoa OT OAHOM NepecTaHOBKN K
Apyron npu NoMoLLmM TpaHcnoauuuin. ismeHeHune
YETHOCTU NePeCcTaHOBKU NPU TPaHCMO3ULUN.
MoacTtaHoBkN. YeTHOCTb NOACTaHOBKM.

Y1cno YeTHbIX NOACTaHOBOK.

Onpepenutenu

Onpegenutenu matpuy 2-ro n 3-ro nopsigka. Npasuno
Kpamepa. Onpegenutenu maTpul, N-ro nopsaka.
CeovicTtBa onpegenutenen. CBoncTea onpeaenurenen,
CBSI3aHHbIE C JIMHEMHOW KOMOUHAaLMen CTPOK 1
TpaHcnoHupoBaHuem. MuHopbl k-ro nopsaka. Teopema
Jlannaca. Pa3snoxeHve onpegenutens no CTpoke.
MeToabl BblumMcneHuns onpegenutenen. MNMpasuno
Kpamepa peLueHnsa cuctemMm n ypaBHEHU C N
HEN3BECTHbIMM.

[pyrvne nogxoabl K NOCTPOEHUIO TEOPUM onpeaenvrTenen

MpoctpaHcTBo R"

KoopaunHaTHoe BekTopHOe npocTpaHcTBo Rn. JluHenHas
3aBUCMMOCTb CUCTEMbI BEKTOPOB. basuc u paHr cuctemsl
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.
MognpocTpaHcTBO. basnc nognpocTpaHcTBa.

PaHr matpuubl

PaHr maTtpuupbl. MeTog okanmnsroLwmx MMHOPOB.
HaxoxgeHune paHra matpuupbl n 6asnca cuctemsl
BEKTOPOB NMpPWU NOMOLLIN 3r1EMEHTaPHbIX NPeobpa3oBaHW.
[lononHeHne NMHENHO HE3aBUCHMMbIX CUCTEM BEKTOPOB
Jo 6asuca.

Cucrembl NIMHENHbIX
ypaBHEHWUI (paHr
MaTpuubl)

Kputepmum COBMECTHOCTU CUCTEMbI JIMHENHBIX YPaBHEHWUI
B TepMuHax paHra matpuy. O6o6eHre npasuna
Kpamepa Ha cuctembl m NIMHENHBIX YPABHEHWUIA C N
HEN3BECTHbIMMU.

CTpyKTypa MHOXeCTBa peLleHnn OAHOPOAHOM 1
HEeO4HOPOAHOM CUCTEM JIMHENHbBIX YPaBHEHWMA.
dyHOamMeHTanbHas cMcTemMa peLLeHnN.

Hencteus ¢
mMaTpulamu.
O6paTtHasa maTtpuua.

HenctBus ¢ matpuuamu. Onpegenurens NPoM3BEAEHNS
MaTtpuy. MaTpuyHble ypaBHeHus. ObpaTHas maTpuua.
CeoricTBa obpaTHOM MaTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOOOM 3fieMeHTapHbIX NpeobpasoBaHU.
MpaBuno Kpamepa. PasnoxeHne matpuy,. PaHr cymmbl 1
NpousBefeHNe MaTpuLl.

[pynnbl 1
roMOMopdU3Mbl

Anrebpaunyeckne cTpykTypbl. Bugbl anrebpanyeckux
CTpykTyp. pynnbl. PaspewimmMocTb ypaBHEHUN B
nonyrpynne.

N3omopdmrambl 1 romoMopdunambl anredpanyeckmx
cTpykTyp. CBomnctea romomopdmamos. [logrpynnbi.
KoHcTpymposaHwue nogrpynn. OnucaHme Bcex nogrpynn
rpynnel Z. Unknnyeckaa rpynna. PasnoxeHue rpynmbl no
noarpynne. Teopema Jlarpanxa. ®akroprpynna. Teopema
Kenu.

Konbua

Konbuo. Tunel koneu. MNMoakonbuo. FromoMmophusmel
Konew. Xapakrepuctuka nosnsi.

10

KomnnekcHble yncna

TpuroHomeTpudeckasa popma KOMMNIEKCHOro Ymcna.
YMHOXeHWe, AeNneHne, BO3BE4EHNE B CTEMEHDb U
N3BIIEYEHNE KOPHS KOMMITEKCHBIX YnCen B
TpuUroHomeTpuyeckon dopme. I'pynna KopHen 13
eQVHULbI.

11

MHoro4yneHb! ot
OAHOW NnepeMeHHoMn

KonbLO MHOro4YneHoB oT 04HOMN NePEMEHHON.
PyHKUMOHANbHLIN 1 anrebpandecknii Noaxoabl K
NOHATMIO MHorodneHa. KopHu

https://edu.vsu.ru/c
ourse/view.php?id=
19734




MHorouneHa. CBa3b KOpPHEN MHOrourieHa ¢ 4enuTensamm
nepBou cteneHn. Yncno KopHen MHorodneHa Haz
obnactblo LenoctHocTu. CoBnageHve Noaxoaos K
MOHATUIO MHOrOYreHa Hag 6eckoHeYHon 0bnacTbio
LenocTHoCTU. KpaTHOCTb KOPHSA MHOroYrieHa.
PasnoxeHne Ha MHOXUTENW Hag 06NacTbio LEeNOCTHOCTY.
PasnoxeHne MHoro4rieHa no cteneHsam ABydneHa X-C
MponssogHas MHorouneHa. NMoHwxeHne KpaTHOCTU KOPHS
npv anddepeHumnposaHnn. Popmyrna Tennopa.
MHorouneHa Hag anrebpanyeckn 3amMKHYTbIMU MONSIMMU.
OcHoBHas TeopeMa anrebpbl. Popmynbl Bueta.
MHorouneHsbl Hag nonemMm AencTBUTENbHBIX YMcen.
PaunoHanbHble KOPHU MHOTOYNEHa € paunoHanbHbLIMK
KoadbpuumeHTamu. ['paHuLbl KOPHEN MHOTOYMNEHa.
HaxoxgeHwne koHen MHorovneHos (popmyna KapgaHo,
Teopema Abens un Manya). Teopembl 0 Ynucne
OeNCTBUTENbHbBIX KOPHEN MHOroYneHa ¢
aencrTeutenbHbIMU KoaduumneHTamn. JeneHuve
MHOro4sfieHa Ha MHOrOYsIeH C OCTaTKOM, HambonbLLNIA
obLLMI AenuTernb MHOMOYIEHOB.

Anroputm EBknuga. B3auMHO NpoCTble MHOMOUSEHBI.
PasnoxeHne MHoroyneHa Ha HenpuBoguMble Hag Nornem

MHOXWUTENN.
12 MHorouneHb ot KOJ'IbLI,O MHOIo4Yf1eHOB OT HECKOJ1bKUX NMepeMEHHbIX.
HECKONbKUX CmmmeTpmquKme MHoro4neHbl. OCHoBHas Teopema
nepemMeHHbIX Teopun CMUMMETPUYECKNX MHOIo4J1EHOB.

13.2 Pasaenbl AMcUunivHbl U BUAObI 3aHATUN:

Bugbl 3aHsaTMI (4acoB)
Ne HanmeHoBaHue pasgena
MpakTn- Jlabopatop- | CamocrosaATens-
n/n OVCUUNSIHBI Jlekuun Bcero
yeckne Hble Hasa paboTta

1 Cuctembl NIMHENHBIX YPaBHEHUN 4 4 4 12

(meTog Naycca)
2 [MepecTaHOBKM M NOOCTAHOBKM 4 4 3 11
3 Onpegenvtenu 5 5 4 14
4 MpoctpaHcTBo R" 4 4 3 11
5 PaHr maTtpuupl 4 4 4 12
6 Cucrtembl NIMHENHBIX ypaBHEHUN 4

4 4 12

(paHr matpuupbl)
7 HewncTteua ¢ matpmnuammn. ObpaTHas 5 5 5 15

MaTtpuua.
8 ["pynnbl 1 rOMOMOPGN3MBI. 4 4 3 11
9 Konbua. 4 4 3 11
10 | KomnnekcHsble ynucna 4 4 3 11
11 | MHoro4neHbl OT 0gHON NePeEMEHHON 4 4 4 12
12 | MHOrou4neHbl OT HECKOSTbKUX 4

4 4 12

NepeMeHHbIX.

Sk3ameH 36

NToro 50 50 44 180

14. MeToan4yeckue ykasaHusa Ans odbyyarowmxcsa no 0CBOEHNIO ANCLUNIIUHDI

B npouecce npenogaBaHus AUCUMMINHBI MCNONb3YKOTCA Takne Buabl y4ebHon paboThbl, Kak
NeKunn, npakTU4Yeckne 3aHATUS, a Takke pasnuyHbie BUAbl CAMOCTOATENIbHOM paboThbl
oby4varomxca, Ha koTopyt otBoauTcs 44 yaca. CamoctodatenbHas ydYebHasa AeATenbHOCTb
CTyOeHTOB no aucumnnunHe  «Anrebpa» npegnonaraeT  WU3y4eHME  PEKOMEHOYEMOM
npenogasarteniemM nutepaTypbl MO BOMNpocaM MPaKTUYECKUX 3aHATUW, CaMOCTOSATESNbHOE
OCBOEHME NOHATUMNHOrO annaparta 1 NoAroTOBKY K TEKYLUMM aTTecTaumsam (KOHTPOnbHOM paboTe
N BbIMNOMHEHUIO MNpPaKTUY4eCKnX 3afaHun). Ha nekumax pacckasbiBaeTcs TeopeTUdecKun



MaTepuar, Ha NPaKkTUYEeCKUX 3aHATUAX peLLarTCs NpUMepbl MO TEOPEeTUYEeCKOMYy MaTtepuany,
NPOYMTAHHOMY Ha NEKUMSIX.

Mpn wun3yyeHun kypca «Anrebpa» obyvaowmmca cnegyet BHUMATENbHO CrniywaTtb W
KOHCMNEKTMpOBaTb MaTepuar, usnaraembli Ha ayguTOPHbIX 3aHATUAX. Bonpocbl ayauTOpHbIX
3aHATUN OOCYXXOalTCA Ha 3aHATMAX B BMAE YCTHOMO OnNpoca — WHAMBUAYaNbHOTO W
dpoHTanbHOro. B xoae yCTHOro onpoca BbISIBMAKTCS AeTanu, KOTopble MO KakKUM-TO NpudnHam
oKasanucb HeJOCTAaTOYHO OCMbICNIEHHBbIMW CTyAeHTaMu B Xo4e YY4eOHbIX 3aHATUMIA. TeM cambim
ONpPOC BLINOSHAET BaXHeWwmne oby4vatoLLyto, pa3BUBAIOLLYIO U KOPPEKTUPYIOLLYH (YHKLMN,
No3BOMSIET CTyAeHTaM y4ecTb HegopaboTkM 1 n3bexaTb UX NPy NOArOTOBKE K 9K3aMEHY.

Bce BbinonHseMble CTygeHTaMuM CaMOCTOATENbHO 3afaHus  (BbINOSIHEHWE KOHTPOSbHOW
paboTbl) nognexart nocrneayllwen npoBepke npenogasatenem. PesynbTatbl TeKyLMX
aTTecTaumMi yumTbiBalOTCS NpenogaBaTenemM npyu NPOBEAEHUM MPOMEXYTOYHOW aTTecTauuu
(3k3ameHa). [Ona nNOHMMaHUA W Ka4YeCTBEHHOrO0 YCBOEHWA npegMeTa  pekoMeHOyeTcs
cnefywouias nocrnegoBaTenbHOCTb AENCTBUMN.

1. MNocne kaxgow nekuumn cTygeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTUYeCcKNA Martepuar, BblyunTb BCE onpeaeneHns n opmyrnmpoBKM TeopeM, pasobpaTb
npumepsbl, pelleHHble Ha nekumn. [llepen cneaywowen nekumn obs3aTenbHO MNOBTOPUTL
MaTepuan npegblayLien nekumu.

2. MNpu noarotoBke K MPaKTUYECKMM 3aHATUSIM MOBTOPUTb OCHOBHbIE MOHATMS NO Temam,
n3yuntb npumepsbl. Pelas 3agayn, npegBapuTenbHO NOHATb, KAKOW TEOPETUYECKMI MaTepuan
HY>XHO uMcnonb3oBaTb. HameTuTb nnaH peweHuns, nonpoboBaTb Ha €ro OCHOBE peLUTb
npakTu4eckne 3agadmn.

3. Bce Heobxooummble Onsi YCBOEHUSI Kypca MaTepuanbl pasMmelleHbl Takke Ha caunTte
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. NMepevyeHb OCHOBHOM U [ONOJSIHUTENIbHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n MCcTOYHUK

1 KoctpuknH A.V. BeeaoeHne B anrebpy : yyeb. onsa Bys3oB : B 3 4./ A.U.KocTpukuH.-M.: dusmatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.

2 KoctpuknH A.V. BeeaoeHne B anrebpy : yyeb. gna BysoB : B 3 4./ A.U.KocTtpukuH.-M.: dusmatnur,
2009.-4.2. JlnHenHaa anrebpa. — 367 c.

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n NCTOYHMK

3 Kypow A.I' Kypc Bbicwen anrebpbi: yyeb. gns CcTygeHToB By30B, 0Oy4. MO cCneumarnibHOCTAM
“Martematuka”, “INpuknagHas matematuka’/ A.I.Kypow.-Cl16.: Jlanb, 2004. — 431 c.

4 ®appees [O.K. lekumn no anrebpe: y4ed. nocobue gnga sysos/ [.K.®agnees.-Cl16.: JlaHb, 2004. — 415
C.

5 KoctpuknH A.WN. BeegneHue B anrebpy : y4eb. onsa By3oB : B 3 4./ A.N.KocTtpukuH.-M.: dnamatnur,
2000.-4.3. OcHoBHbIe CTPYKTYypbl anrebpbl. — 272 c.

6 Bopeswny 3. V. Onpegenurtenu n matpuubl : y4ebHoe nocobuve / 3.1. bopesuy .— N3a. 4-e, ctep. —
CrI16. [v gp.] : Nanb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COOpHMK 3agay MO aHanMTUYECKOW FeoMeTpuuM W NMHenHon anrebpe: y4eb.

7 nocobwve ans crygeHtoB By3oB/ J1.A.Beknemnwea, A.KO.MNeTposun, H.A,YMybapos.-M.: Hayka, 1987 .-
494 c.

8 MpockypsikoB N.B. C60pHUK 3agay no nuHeriHon anrebpe: y4eb. nocobue ansa ctyaeHToB pmanko-mar.
cneyunaneHocTer By3oB / U.B.MpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHwi, 2002. — 382 c.
WnbuH B. A. NluHenHas anrebpa : y4ebHUK ans ctyg. ma. cneumanbHOCTEN U cneLmansHoCTH

9 "MpuknagHas matematuka" / B. A. UnbuH, 3. I. MNMo3Hsak .— U3a. 6-e, ctep. — M. : duamartnur, 2004
— 278 c.
®epopuyk B. B. Kypc aHanutuyeckon reomeTpmm u nuHenHon anrebpel : YyebHoe nocobue ans cryq.

10 MeX.-mart. cneuunanbHocTen yH-to / B. B. ®egopuyk .— 2-e u3g., ncnp. — M. : Mag-so HL SHAC,
2001 .— 327, [1] c.

11 MoctHukoB M. M. JlnHenHas anrebpa n guddepeHumansHas reomeTpus : Y4yebHoe nocobue ans crya.



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

BY30B, 00y4.no cneymnansHocTn "Matematuka" / M.M. MNocTHukoB .— M. : "Hayka" 'maB. peg. ums.-mar.
nut-pbl, 1979 — 311,[1]c.

MocTHukoB M. M.JlnHenHas anrebpa : YyebHoe nocobue ans cTyd. By3oB, 00y4y.no cneumnanbHOCTH

12 "Matematuka" / M.M. MNocTtHukos .— M. : "Hayka" naB. pea. ¢us.-mat. nuT-pbl, 1986 .— 400 c.
LWwunos I'. E.MaTemaTnyeckuii aHanus : KoHe4HOMepHbIe NMMHENHbIE NpocTpaHcTBa: Yyeb. nocobre

13 ) )
ansa crya.yH-toB .— M. : Hayka: ®usmarnut, 1969 .— 432 c.

14 onosuHa J1. N.JluHeliHan anrebpa n HekoTopble ee NpurnoxeHus : y4ebHoe nocobue ons cTyqn. BTy30B
/ J1.1. T'onosuHa .— M. : Hayka, 1985 .— 392 c.

15 Ecmmos H. B.JIuHelHaa anrebpa n mHoromepHasi reometpus / H. B. Edpumos, 3. P. Po3eHgopH .— 3-e
nsg., ctep. — M. : dusmarnut, 2004 .— 463, [1] c.

16 Xanmou I1.. KoHeyHoMepHble BEKTOpHbIe npocTpaHcTea / . Xanmou ; nep. ¢ aHm. .®. Bopucosa,
[.A. Pankosa .— M. : dusmartnurt, 1963 .— 262, [1] c.

17 C6opHuk 3agay no anrebpe / B.A. AptamoHos, FO.A. BaxtypuH, 3.6. BuHbep ; nog pea. A.U.
KocTpuknHa .— 3-e u3g., ucnp. n gon. — M. : dnsmatnur, 2001 .— 463 c.

18 Ukpamos X. 1. 3agayHuk no nuHenHon anrebpe : yuebHoe nocobue / X.[. Nkpamos ; noa pea. B.B.
BoeBoguHa .— U3g. 2-e, ncnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

19 Anrebpa n Teopus uucen: metod. ykasaHusa ans cryd. 1 kypca mat. dak./ cocTt. H.M.BnusHskos,
B.®.Cy660T1H.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

20 Anrebpa u Teopust uncen: meTtod. ykasaHus ans crya. 1 kypca mat. dak./ cocT. H.M.BnusHsikos,
B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

21 Anrebpa u Teopusa uucen: metod. ykasaHus and ctyd. 1 kypca mat. dak./ coct. H.M.BnusHskos,
B.®.Cyb660T1uH.-BopoHex : BI'Y, 1990.-4.111.- 15 c.

29 Anrebpa u Teopusa uucen: metod. ykasanus anda ctyd. 1 kypca mat. dak./ coct. H.M.bnusHskos,
B.®.Cy660T1uH.-BopoHex : BI'Y, 1990.-4.1V.- 23 c.

23 Anrebpa u Teopus uyucen: metog. ykasawus gns cryd. 1 kypca mart. dak./ cocTt. H.M.BnusHskos,
B.®.Cyb660TuH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

24 Anrebpa n Teopusa yucen: meTtod. ykasaHus ana ctyd. 1 kypca mart. dak./ coct. H.M.BbnusHskos
B.®.Cy660TuMH.-BopoHex : BI'Y, 1990.-4.VI.- 15 ¢c.

o5 KomnnekcHble ynucna; meton. ykasaHus ana ctygeHtoB 1 kypca mat. dak./ coct. H.M.bnusHakos. —
BopoHex: BI'Y, 1995.- 20 c.

26 OneMeHTbl TEOpUN MHOXECTB : y4ebHOo-MmeToanyeckoe nocobme ansa By3oB / BopoHex. roc. yH-T; COCT.
H.M. brninsusikos .— BopoHex : LML BI'Y, 2008 .— 46 c.

27 MpockypsikoB U.B. C6opHMK 3agay no nuHenHon anrebpe: y4eb. nocobue onst CTygeHToB pmsmko-mar.
cneumanbHocTen By3oB / U.B.lMpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHui, 2002. — 382 c.

o8 dapnpnees [0.K. 3agaun no Bbicwen anrebpe: ydyeb. nocobue ana CTydeHTOB By30B, 00yy. no mar.

cneuunansHoctam/ [.K.®agaees, N.C.ComnHckuin.-Crl16.: JlaHb, 2004.-287 c.

B) 6a3bl JaHHbIX, MHOPMALMOHHO-CMPaBOYHbIE N MOWNCKOBbLIE CUCTEMBI:

Ne n/n McTOYHUK

29 http://www.lib.vsu.ru - anekTpoHHbIn katanor 3HB BI'Y

30 OBbC «YHuBepcutetckas bMbnmoTeka oHNamH»

31 https://math.vsu.ru/wp/?page id=937 — Caint dakynbteta

32 https://edu.vsu.ru/course/view.php?id=11385— OneKTPOHHELIN KypC

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYeHns Anst CaMOCTOATENIbHOW pPaboThbl

Ne n/n NCTOYHMK

1 Kypow A.I'. Kypc Bbicwen anrebpbl: y4yeb. gns CTygeHTOB By30B, oOy4. MO cneumanbHOCTAM
“Martematuka”, “INpuknagHas matemartumka’/ A.I.Kypow.-Cl16.: Jlanb, 2004. — 431 c.

> ®appees [O.K. Jlekumn no anrebpe: y4ed. nocobue gnga sysos/ [.K.®agnees.-Cl16.: JlaHb, 2004. — 415
C.

3 KoctpuknH A.WN. BeegeHue B anrebpy : y4eb. onsa By3oB : B 3 4./ A.N.KocTpukuH.-M.: dnamatnur,
2000.-4.3. OcHoBHbIe CTPYKTYypbl anrebpbl. — 272 c.

4 Bopeswny 3. V. Onpegenutenu n matpuubl : y4ebHoe nocobuve / 3.1. bopesuy .— N3a. 4-e, ctep. —
CrI16. [v gp.] : Nanb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COOpHMK 3agay MO aHanMTUYECKOW FeoMeTpuMM W nuHenHon anrebpe: y4eo.

5 nocobve ans crygeHtoB By3os/ J1.A.Beknemnwea, A.KO.lNetposun, H.A,Yybapos.-M.: Hayka, 1987 .-
494 c.

6 MpockypsikoB N.B. C60pHUK 3agay no nuHerHon anrebpe: y4ed. nocobue anga ctyaeHToB OM3nko-mar.
cneymnaneHocTer By3oB / U.B.IMpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

7 Monoxenne 06 opraHusauMnm CaMoOCTOSATENbHOM paboTbl  obyyarowuxca B BopoHexckom

rocygapCTtBeHHOM yHMBEPCUTETE



http://www.lib.vsu.ru/
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17. MaTepuanbHO-TEXHUYECKOEe obecneyeHMe AUCLUNIINHDI:

OucunnnuHa MOXeT peanu3oBbIBaTbCA C NPUMEHEHWEM OUCTAHLUMOHHbLIX Obpa3oBaTenbHbIX
TEXHOSOMN, Hanpumep, Ha nnatcgopme, «OIEKTPOHHbIN yHMBEpCUTET Brry»
(https://edu.vsu.ru/courselview.php?id=11385, https://edu.vsu.ru/course/view.php?id=19734)

lMepeyeHb HeOBXoANMMOro NporpamMMHoro obecneyeHus: onepaunoHHasa cuctema Windows mnu
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHoO-TeXHU4YeCcKoe obecrneyeHne AUCLUMNIIUHDI:

CneunanunsunpoBaHHasa mebenb.

[na camocTosiTenbHON paboTbl NCNOSMb3YETCH KIacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobxoaMMbIM  MporpaMMHbiM  obecnevyeHneM, 3MeKTPOHHbIMU  y4eOHbIMM  NocodbusiMn 1
3aKoHogaTenbHO - NPaBOBOM M HOPMATUBHOWM MOMCKOBOWM CUCTEMOMW, WMMEKOLWMA BbIXOO B
rnodanbHyo ceTb.

19. ®OHA OLEHOYHbIX CPEeaAcTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauum
MopsagoKk  OueHKM OocBOeHusi  obyyarwmmmucs  yy4yebHOro  matepuana onpegensiercs
cogepXxaHnem cnegyruwmx pasgenoBs AUCUUNANHLI:

Ne HaumeHoBaHune pa3sgena KomneTeHumsi() MuamkaTtop(bl) 4OCTUXKEHMS OLieHOuHbIE CPECTBa
n/n AvcumnnvHbl (Moayns) KoMneTeHunn
1 Cuctembl NIMHENHbIX OrlK-1, OrllK-1.1, OlK-1.2, [omaluHne 3agaHus,
ypaBHeHun (metog Maycca) YK-1 YK-1.1 KOHTponbHasa pabota Ne 1
2 MepecTtaHoOBKM 1 OrlK-1, Orl1K-1.1, OlK-1.2, [omaluHne 3agaHus,
NoACTaHOBKU YK-1 YK-1.1 KOHTponbHasa paborta Ne 1
3 Onpepenutenun OrlK-1, Orll1K-1.2, OlK-1.3, [omaluHne 3agaHus,
YK-1 YK-1.2 KOHTponbHasa pabota Ne 1
4 MpoctpaHcTBo R" OrllK-1, OrlK-1.1, OMK-1.2, [omalwHne 3agaHus,
YK-1 OlK-1.3, YK-1.1 KOHTponbHaga pabota Ne 1
5 PaHr maTtpuupl OrlK-1, OrK-1.1, [omaluHne 3agaHus,
YK-1 YK-1.1 KOHTponbHaga pabdota Ne 1
6 Cucrtemsl J:IVIHel7IHbIX OMK-1, OMK-1.1, OMK-1.2, [omaluHne 3agaHus,
ypaBHEHWUI (paHr VK-1 YK-1.2 KOHTpornbHasa pabdoTta Ne 1
MaTpuubl) )
7 [encTtBns ¢ maTpuuamu. OrlK-1, Orl1K-1.1, OlK-1.2, [omaluHne 3agaHus,
O6partHasa matpuua. YK-1 YK-1.1, YK-1.2 KOHTponbHaga pabdota Ne 1
8 "pynnbl 1 roMOMOpdU3MBbI. OrllK-1, OrlK-1.1, OMK-1.2, [omalwHne 3agaHus,
YK-1 YK-1.1 KOHTponbHasa pabota Ne 1
9 Konbua. OrlK-1, Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
YK-1 YK-1.1 KOHTponbHasa pabota Ne 1
10 KomnnekcHble Yncna OrlK-1, Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
YK-1 YK-1.1 KOHTponbHasa pabota Ne 1
11 MHoro4neHbl OT ogHon OrlK-1, Orl1K-1.1, OlK-1.2, [omaluHne 3agaHus,
nepemMeHHomn YK-1 YK-1.1 KOHTpoIbHas paborta Ne 2
12 MHoro4neHbl oT OrlK-1, Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
HECKOSbKMX NEPEMEHHbIX YK-1 YK-1.1 KOHTponbHas pabota Ne 2
[MpomexyToyHasa aTTecTaums lNepeyeHb BONPOCOB K
dPopma KOHTPOIS - 3K3aMeEH 9K3aMeHyY

20. TunoBble oOLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLLeHUBaHUA

20.1. TeKywmin KOHTPOJIb yCNeBaeMoCcTH

KoHTponb ycneBaemMocTM MO AUCUMMINIMHE OCYLLECTBNSETCS C  MNOMOLLbI  CreaytoLmx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

1o meme 1. Cucmembi NUHEUHbIX ypasHeHuU (Mmemod [aycca)
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MpockypsakoB W.B. CO6opHuk 3agjady no nuHenHom anrebpe : yyeb. nocobue / W.B.
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.

3apaHusa NeNe 75,85,578,580, 714, 713, 697, 574, 713, 719,720, 727, 729, 726

[1lo meme 2. [lepecmaHo8kU U nodcmaHo8KuU

MpockypsakoB W.B. COGopHuK 3agady no nuHenHon anrebpe : yy4eb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apaHna NeNe 124, 126, 128, 131, 137, 154, 156, 165, 167

[lo meme 3 Onpedenumesnu

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHonm anrebpe : yyeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apaHna NeNe 190,198, 205, 214, 236, 239, 255, 261, 265, 266, 272, 269, 283, 292, 300 426-
430, 432-436, 446, 448, 450.

1o meme 4. [NpocmpaHcmeo Rn

MpockypsikoB WN.B. C6GopHMK 3agay no nuHenHowm anrebpe : y4eb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3agaHusa NeNe 726-732

[1lo meme 5. PaHe mampuusbl

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHom anrebpe : yyed. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apanua NeNe 609, 611, 613, 620, 622

[1lo meme 6. Cucmembi IUHEUHbIX ypagHeHUU (paHe Mampuubi)

Mpockypsikoe W.B. C6GopHMK 3agjady no nuHenHowm anrebpe : yyeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apanmsa NeNe 556, 559, 561, 563, 570, 572, 573, 586, 638, 643, 802, 805, 823,825, 828, 838,
841, 843, 845

[1lo meme 7. eticmeus ¢ mampuuamu. ObpamHas mampuua

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHowm anrebpe : yyeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apaHmsa NeNe 789, 791, 793- 795, 798, 800, 802, 805, 807, 809, 823-825, 828, 829, 837-839,
841-844, 862, 863, 865, 868, 870, 871

[lo meme 8. [pynnbl U 20MOMOPHUIMBI

MpockypsikoB MN.B. COopHMK 3agad no nuHenHon anrebpe : y4eb. nocodue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apanmsa NeNe 102, 104,105(b), 107(b,d), 108(b,c)

[lo meme 9. Konbua

MpockypsikoB WN.B. COopHMK 3agad no nuHenHon anrebpe : y4eb. nocobue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apaHmsa NeNe 109(b), 112, 115(b),119,124(c),113

[lo meme 10 KomneKcHble Yucna

MpockypsikoB UN.B. COopHMK 3agad no nuHenHon anrebpe : y4eb. nocobue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apaHms NeNe 137, 143, 136, 146

1o meme 11 MHo204Y51eHbl 0m 00HOU NepPeMEHHOU

dappees [.K., ComunHckun N.C. C6opHMK 3agay no Beiclien anrebpe. y4eb. nocobue / [J.K.
dappees, N.C. ComunHckun; - M., 1977. — 288 c.

3apaHumsa NeNe 546 (b), 548, 549 (b,d), 550 (b), 551 (b,d,e), 553 (b), 554 (b), 555 (b), 577
(b,d,f,h,j,k,I), 578 (b,d,e,f), 579 (b,d,e,f), 585 (b,c,d,e).

[1o meme 12 MHO204/1eHbI OM HECKOJIbKUX MepeMeHHbIX

®appees O.K., ComunHcknin N.C. C60pHUK 3agad no Beiclen anrebpe. yyeb. nocobue / [.K.
dappees, N.C. ComuHckmin; - M., 1977. — 288 c.

3apaHna NeNe 590 (b,c), 593(b,c), 600, 602, 604, 606.




MpumMepHLIN NepeyvYeHb 3aaauv AN KOHTPObLHOU paboTbl Ne1:

1. BbluucnnTb

=

ad
fed
b3 = L

2. npOBepMTb COBMECTHOCTb U pelnTb CUCTEMY:

X1+2X2+3X3-2Xa+X5=4
3X1+6X2+5X3-4X4+3X5=5
X1+2Xo+7X3-4Xa+X5=11
2X1+4X2+2X3-3X4+3X5=6

3. Pewntb MaTpU4HOE ypaBHEHME:

4. Pewntb cuctemy metogom Kpamepa:
2x -y -6z + 3t+ 1=0

7Xx -4y-2z+15t+32=0

X-2y-4z + 9t -5 =0

X-y+2z - 6t + 8=0

—M—

[ S IS

=T

5. Hantu metogom anemeHTapHbIX Npeobpa3oBaHUiA:

rank

I
l

— Ll

S ]

-

[ =

3

5
7
2

0 0}
10
0 -2




MpumMepHLIN NepeYvYeHb 3aaayv ANd KOHTPONbHOU paboTbl Ne2

1. TMonkayace amroputvosm Epknnaa, nogobpats nonuaoMer My (r) u Ms(z), Tak, wTobb
f(x)My(x) + fa(x)Ma(x) = 8(z), rae d(x) - HOO fi(z) n fa(x):
filr)=2"+22 -2 —dx =2, folz)=z'+2* -2 -2z -2
HE)=2"+3c' + 22 + 22+ 3z +1, fo(z)=2"+22° + x4+ 2.
fi(x) =32 + 5zt — 162* — 622 — 6xr — 6, folr)=3x' —dz® —2® —x - 2.
filz) =4z = 2% = 1622 + 52+ 9 fo(x) = 2o

. HMoneayacs anropurvom Eskmnaa, nogobpars nomuuomer My (x) u Ms(z), Tak, urobs

2. 11 \ I E 61 Miy(x) m M B
hHlz)My(x) + falz)Maz(x) = 1:
fHlx)=3=-2+242, folz)=2> -z + 1.
fAlx)=z'-2 -4 +dz+1, filz)=a—z-1.
filr) =3z =52 + 422 = 2x + 1, folz) =32 =22 +x - 1.

)= +52' + 928 4+ T2 + 50 +3  folx) =o'+ 208 4+ 222 4+ o 4+ L.

3. BriacunTs, obpazyer /n MPYINY KaXI0e 3 c/1eIVIOUIHY MHOMKECTE IPH VEAZAHHOI Ollepamun

3. B bpas; pymm; \ pH ] it oney
HAT 3/IeMEeHTAMH!

1) Panponannusie Yueia oTHOCHTEILHO YMHOMAKEHIH.
2) HeorpuiaTeILHEIE HEILIE HHCIA OTHOCHTEIBHO CIIOMEHHS.

3) Marpunsr nopaaka n ¢ 1eHcTEHTeILHLIME 3JIeMEHTAMH OTHOCHTEILHO VMHOMKEHIS.

1) MeficTEHTEBHEE “HCIA, €CTH ONepPAINA olpeeiaeTc Tak: a * b = a*b’.

4. Mzomopduer 1n cieyiomme rpynik:

1) (B, +)u (B, x).
2) (QvZ, +) u (Qv3. +), roe Qv = {p+ avk.p.q € Q}.

3) (£, 4) u (nZ, +).

1) ('@v@. Fm (M, 4), tne M =(rr E}) _

2b a

Tekywmn KOHTPONb npeacTaBnsaeTr cobon NPOBEPKY YCBOEHUS y4yebBHOro maTtepuana
TeopeTUYECKOro U NPakTUYEeCKOro xapakrepa, perynspHoO OCyLLECTBNAEMYIO Ha 3aHATUAX.

Llenb Tekywiero KOHTpons:

OnpepeneHne ypoBHSA CEHOPMUPOBAHHOCTM MNPOPECCUOHANTBHBIX KOMMNETEHLUMA, 3HaHUN W
HaBbIKOB AeATENbHOCTM B 0611acT 3HaHWK, n3naraemMblX B Kypce.

3agaum TekyLero KOHTPOns: NPOBECTUN OLEeHNBaHMe

1. YPOBHA OCBOEHUSI TEOPETUYECKMX U MPaKTUYECKUX MNOHATUMA, HayYHbIX OCHOB
npodeccnoHanbHOW AeATENbHOCTY;

2. cTeneHn roToBHOCTM OBy4aroLlerocs NPUMEHATb TeopeTUYecKne U NpakTu4eckme 3HaHus u
npodeccnoHanbHO 3Ha4YMMy0 MHpopMaumro, COOPMUPOBAHHOCTN KOTHUTUBHbBIX YMEHUN.

3. nNpuOBpPETEHHbIX YMEHWN, NPOMECCUOHANBHO 3HAYMMbIX AN NPOJECCUOHaNbHOM
AEATENbHOCTMW.

Tekyuimn KOHTpOnb npeadHasHayeH And nNpoBepkuM Xxoda U KavecTBa (PoOpMUpPOBaHUSA
KOMMNEeTEeHUNA, CTUMYNUpoBaHus Yyy4ebHom paboTbl oOby4aemblx W COBEPLUEHCTBOBAHUSA
METOLMKN OCBOEHUNSA HOBbIX 3HaHUN. OH obecneyvnBaeTcs NpoBeAEeHNEM KOHTPONbHON paboThl.




B xoge koHTponbHOM paboTtbl obyvatowemycs Bbigaetcsas KM ¢ npakTtudeckum nepeyHem
3ajaHnin 1 npeanaraeTcs pewuTb AaHHble 3agaHus. B xoge BbINOMHEHMs 3adaHu MOXHO
nonb3oBaTbCA NOON NUTEPATYPOM, OrpaHn4eHme no Bpemenn 90 MUHYT.

Ecnu Tekywas atrectauus npoBOAMTCSA B OUCTaHUMOHHOM dopmaTe, TO obyvarowmincs
AOIDKEH MMETb KOMMbIOTEP M [OCTYN B CUCTEMY «INEKTPOHHbIN YyHMBepcuTeT». Ecnun y
oby4atowerocs OTCyTCTByeT Heobxogumoe obopyaoBaHue unm [OCTyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTposibHy paboTy B
ANCTAHLUNOHHOM pexnme 0TBOAUTCA orpaHudeHne no spemeHn 120 MUHyT.

Kputepun oOuUeHKM KoMneTeHUMU (pe3ynbTaToB OOy4YeHUs)) nNpu  TeKyLuew
aTTecTauum (KOHTpoOsibHOU paboTe):

— OLUEHKa «OTNNYHO» BbICTABMNAETCS, €CNM HEe MeHee 4YeM Ha YeTblpe NATbIX BCeX
3a4aHUN  KOHTPOSIbHOW paboTbl AaHbl MpaBuibHble, MOSHble W MNybokne OTBETHI,
packpbiBalLlMe YBEpPEHHOe 3HaHWe CTYAEeHTOM MOHATUN, 3aKOHOMEPHOCTEW, MPUHUMMOB,
haKkToB, COOEpPXaLLMXCA B KOHKPETHbIX MaTepuanax no Teme; BbICOKY0 C(OOPMUPOBAHHOCTL Y
HEero aHanuUTUKO-CUHTETUYECKUX onepaumm uU UX YCNewHOoe MpUMEHEHNE TMPU U3MOXKEHUN
n3y4yaemoro matepuana;

— OLIEHKa «XOpOoLUO» BbICTaBMNSAETCS, €CNM HE MeHee YeM Ha OBe TPeTu Bcex 3agaHui
KOHTpONbHOM paboTbl faHbl MpaBuibHble, MOMHbIE W rNybokMe OTBEThl, pacKpbiBaloLne
AOCTaTOYHOE 3HaHWe CTYAEHTOM TMOHATUW, 3aKOHOMEPHOCTEW, MNPUHLUUNOB, {aKToB,
codepXalmMxcs B KOHKPETHbIX MaTepuanax no Teme; XOpowyk CHOPMUPOBAHHOCTbL Y HEro
aHanNUTUKO-CUHTETMYECKMX OMnepauumi 1 B LIENIOM UX adeKkBaTHOE NPUMEHEHUE NPU U3NOXEHUN
n3y4yaemoro matepuana;

— OUEHKa «y0BNeTBOPUTENBbHO» BbICTABNAETCS, €CIN NPaBUNbHO BbINOMIHEHO HE MeHee
NMOMOBWMHbI BCEX 3afaHui KOHTPONbHOM paboTbl, MpM 3TOM [OMNycKaeTcs HeaocTaTtoyHas
nonHoTa u rnybvHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPUPOBaH HeobXxoaMMbIN
MWUHUMYM 3HaHUWN MNOHATUW, 3aKOHOMEPHOCTEW, NPUHLUUNOB, (OaKTOB, COAepXalluuxcs B
KOHKpPETHbIX MaTepmanax no Teme; cnabad CcgOpMMPOBAHHOCTL Y HEro aHanuTuKo-
CYHTETMYECKUX oOnepaunin, 3aTpyagHEHWS B WUX MNPUMEHEHUN MPU U3MOXEHUUN U3Yy4aemMoro
mMaTepuana,

— OLUeHKa «HeyaoBeTBOPUTENBHO» BbICTABMSETCS, €CN C MUHUManbHO HEOOXOANMbBIM
YPOBHEM peLLleHNs BbIMOSTHEHO MeHee MOSIOBUHbI BCEX 3afaHWU KOHTPOSIbHOW paboTbl, OTBETHI
OEMOHCTPUPYIOT ~ HEe3HaHue UMW  MNOBEPXHOCTHOE  3HaHWEe  CTYOeHTOB  MOHATUMN,
3aKOHOMEPHOCTEN, MPUHLMMNOB, PAaKTOB, COAEPXaLUMXCH B KOHKPETHbIX MaTepuanax no Teme;
HeCOPMUPOBAHHOCTb Y HEFO aHaNUTUKO-CUHTETUYECKMX OnepaLmn.

Konu4yecTtBeHHas WwKana oLeHOK:

— OLeHKa «OTNMUYHO» BbICTaBNAETCHA, ecnn 6e30WwnboYyHo BbINONHEHO He MeHee 80%
3a[aHuI KOHTPOSbHON paboTbl, KAYECTBO PeLLUeHMst KOTOPbIX COOTBETCTBYET KPUTEPUIO OLIEHKM
«OTIINYHOY;

— OLEHKa «XOpOoLLO» BbiCTaBnsieTcs, ecrnv 6e30wmnboYHO BbINONIHEHO HE MeHee 66% n He
bonee 79% 3agaHUN KOHTPONbHOW paboTbl, KAYeCTBO pPELLUEHUS KOTOPbIX COOTBETCTBYET
KPUTEPUAM OLIEHKN «XOPOLLIOY;

— OUEHKa «yOoBNeTBOPUTENbHOY» BbICTaBMSeTCs, ecnu 6e30WnboYHO BbIMNOSIHEHO He
meHee 50% wn He 6onee 65% 3agaHW KOHTPONbHOW PaboThbl, KAYECTBO peLUEHUs] KOTOPbIX
COOTBETCTBYET KPUTEPUSIM OLIEHKN «YAOBIETBOPUTENBHOY;

— OUEHKa «HeyOoBNeTBOpPUTENbHO» BbICTABMSETCs, ecnn 6e30WwWnboYHO BbINOMTHEHO MeHee
50% 3apgaHuin KOHTPONbHOW PaboTbl, KAYECTBO PELLUEHUS KOTOPbLIX COOTBETCTBYET KPUTEPUSAM
OLIEHKN «HEYaOOBIETBOPUTEITLHOY.

20.2. NMpomexyToyHaa aTrectauums
[MpomMexyToyHas aTTecTtaums npegHasHadyeHa Ans onpedeneHusi YPOBHA OCBOEHUA BCEro




obbema ydebHOM pgucumnnuHbl. MpomexyTodHas aTTectauus no auvcuunnuHe «Anrebpa»
npoBoauTca B hopme aK3ameHa.

lMpomexyTouHas aTTecTaumsi, kKak NpaBuno, OCYLLECTBNAETCA B KOHLE cemecTpa. PesynbTtaThl
Tekywen arrectaumm obyyalrolwlerocsa no peweHuto kadegpbl MOryT ObiTb YYTeHbl Mpu
npoBeAeHnM MNPOMEXYTOYHOM aTtTecTaumn. [lpu Hecormacum CTygeHTa, emy [aeTcs
BO3MOXHOCTb MPOMTU MPOMEXYTOUHYI0 aTtTecTtaumio (6e3 yyeta ero Tekywmx aTTectauun) Ha
06X OCHOBAHUSAX.

Mpn nNpoBeaeHWM 3K3aMeHa YYUTbIBAKOTCA pe3ynbTaTbl KOHTPOSbHbIX paboT u y4nTbiBaeTcs
BbICTaBfsiemMas npenogasaTenem oLeHka 3a paboTy B Xo4e NpakTUYeCKUX 3aHATUN.

Ecnm y obyvaloweroca ecTb MOMOXWTENbHAA OLeHKa MO KOHTPOSibHOW paboTe U
nonoxutenbHas oueHka paboTbl B xode 00y4yeHMs Mo MpakTUKe, TO OLEHKa MO 3K3aMeHy
BbICTaBSETCA Kak cpefHee apudMeTMYecKoe AaHHbIX OLEHOK C OKpYrfieHne AecaTbiX gonen
no mMarematumyeckum npasunam. Ecnn obyyarowmncs He umMeeT NONOXUTESIbHOM OLEHKU Mo
KOHTPONbHbLIM paboTaMm UNu nNpakTuke, Uin He CornaceH C 3TON OLIEHKOW, OH MOXET OTBETUTb
Ha COOTBETCTBYIOLLME BONPOCHI B XO4€ 3K3aMeHa.

NMpuMepHbLIV NepeYyeHb BONPOCOB:

CemecTp 1

1 Cucrtembl NuUHenHbIX ypasHeHun. MeTtop Maycca.

2 [MocTaHOBKM 1 NOACTAHOBKM

3 MaTpuupbl

4 Onpegenutenu. MNpasuna Kpamepa. Onpegenntens Matpuubl N-0ro nopsiaka

5 MaTpuubl K-oro nopsigka. Teopema Jlannaca

6 lNpaBuna Kpamepa

7 lMpocTtpaHcTBo R". PaHr maTtpuupl. [MpaBuno BblYUCNEHNS paHra MaTpuyLbl

8 Cuctembl NIMHENHbBIX YypaBHEHWI

9 CTpyKTypa MHOXECTBA peLlEeHN CUCTEMbI JIMHENHbIX YPaBHEHWI

10 | Oewncteusa ¢ matpmuamn. ObpaTHaa matpuua

11 BunuHenHble dopmbl. BbipaxeHne 6ununHenHon ¢opmbl B koopauHatax. Martpuua
OunuHenHom opmbl

12 CummeTpudeckme n KococuMMeTpuyeckne 6unmHenHole dopMmbl. KBagpaTuuHbie
dopwmbl. [NpnBeaeHne kBagpaTUYHbIX POPM K KAHOHUYECKOMY BUAOY

13 3aKoH MHepuumn KBagpaTU4dHbIX popM. MNonoxuTensHO onpeaeneHHble KBagpaTUdHble

dopmbl. Kputepunn CnbBectpa

[nsa oueHuBaHWs pe3ynbTaToB 06y4YeHMs1 Ha 9K3aMeHe UCMNOoMb3YTCA crneayoLlime
nokasartenu:

1) 3HaHMe TeopeTUYECKNX OCHOB;

2) yMeHue pellaTb 3agaun

3) YMEHUS NPUMEHSATL 3HaHMS B NPOd)eCccuoHanbHom cadepe;

4) ycnewHoe NpoxXoXaeHne TeKyLLen aTTecTaunm.

[na oueHBaHUA pe3ynbTaTOB 3K3aMeHa UCNONb3yeTCa wkKasia: «OTIIMYHO», «XOPOLLUOY,
«y[OOBNETBOPUTENBHOY», KHEYAOBIETBOPUTENTBHOY.

CooTHOLLEeHNe NokasaTernen, KpUTepmeB U LKanbl OLEeHMBAHNS pe3ynbTaTtoB 06yyYeHns
nokasaHbl B criegytoulen Tabnuue:

YpoBeHb

KpuTepum oueHMBaHnsS KoMneTeHLUN cthopmupos | LLkana
aHHOCTU OLIeHOK
KOMMeTeHumn
n




MonHoe cooTBETCTBME 0OYYaOLMMCS BCEM
nepeyncrneHHbIM MokasaTensam Mo Kaxaomy M3 BOMPOCOB
KOHTPOJIbHO-U3MEPUTENBHOrO MaTepuana.

Ob6yuatowuiica B MONMHON Mepe BnageeT MNOHSATUAHBIM
annapatoM [aHHOW ob6racTM Hayku (TeopeTuyecknmm
OCHOBaMM AWCLMMMUHBI), CMOCOGEeH  WUNMCTpUpoBaTh
OTBET NPUMeEpPamMn, NPUMEHATbL TEOPETUYECKNE 3HAHWSA ON1s
peLIeHNs NpakTUYecknx 3agady B obnacTtu Kypca, CTyAeHT
ymeeT paboTaTb C pPasfMyHbIMU WUCTOYHWKAMMK Hay4HOW
MHdOpMaLMK, TPaMOTHO U NpaBUSIbHO NPEeACTaBNsSeT CBOU
pe3ynbTaThbl, NPaBuUIibHO O0TBeYaeT Ha Bonpockl KM

MoBblIlWeHH
bl YyPOBEHb

OTnuyHoO

HecooTBeTcTBMe oTBeTa obyvatollerocs OOHOMY U3
nepeyncrneHHbIX Bblwe rfokasatenen (K OgHOMY U3
BOMPOCOB KOHTPOSIbHO-U3MEpPUTENBHOTO MaTtepuana) u
NpaBUNbHbI  OTBET Ha [OOMOSIHWUTENbHbLIA BOMPOC B
npegenax nporpammbl.

nimn

HecooTBeTcTBME oTBeTa oby4vatouierocs nobbiM ABYM U3
nepeyncrneHHbIx nokasaTtenen (NMM6o ABYM K OAHOMY
Bornpocy, nMbo No OAHOMY K Kaxgomy BOMpoOCy
KOHTPOJIbHO-U3MEPUTENBHOIO MaTepuana) U rnpasBuibHble
OTBETbl Ha [Ba [OOMOSHUTENbHbLIX BOMpoca B npenenax
nporpaMmbl.

Ba3oBbit

ypOBEHb

Xopowwo

HecooTBeTcTBMe oTBETa OOy4arolerocs nobbiM ABYM U3
nepedYncrieHHbIX nokasaTenen U HenpaBUIbHbIA OTBET Ha
AOMNOSTHUTENbBHbLIA BOMPOC B Npeaenax nporpaMmmeil.

i

HecooTteeTcTBMe otBeTa oby4vatouwieroca nobbiM Tpem u3
nepeYmcneHHblX nokasartenen (B pasnmyHbiX KOMOMHaUMSX
MO OTHOLUEHUIO K BOMPOCaM KOHTPONbHO-U3MEPUTENbHOIO
mMartepwuana).

lNoporosbin
YPOBEHb

Ypnosnetsopu
-TenbHO

HecooTtBeTctBne oTtBeTa oby4atowerocss nobbim n3
nepeYncneHHblX nokasarenen (B pasnmyHbiXx KOMOUHaLMAX
MO OTHOLUEHUIO K BOMPOCaM KOHTPONbHO-U3MePUTENbHOIO
martepwuana).

Heynosnetso
pUTENBHO

20.3 ®PoHA OUEHOYHbIX cpeacTtB CchopMUPOBaAHHOCTU

peKkomeHOyeMbIN ANA NpoBeAeHUA ANarHoCTUYeCKUxX paéoT

KOMNeTeHUUN CTyAeHTOB,




Kel. Ilyers x4, ..., Ty — BexTOpE ansefinoro npocrpadcerea I wag noses B, Bupaseane
BMAA &1L + ... + EnTn, F1, .oy O & 7 HAIMBRETCH

a) museiinoi wosmGuaanmedi;

6] axcromoll KOMMY TRATHEHOCTH;

8] neanrelnoll kombursped,

N2 Ecom epean xosdudunpesTos arHefol koMBUHAIHNE €CTh HEHYASERIE, TO TAKYH)
Jrsef HY E KOMOHHAIHE HAIRIBRET

a) HETPHBHATLHOH;

6] TpHBMATEHOR.

Ned Eean epens mosdhampesnTos anHefRol KoMOHHAITNN HeT HEHYISBRD Koshdumm-
EHTOR, TO TAKYK) AWHEAHYH RoMDHHAINK HAZRIRAKT

a) TPUBEHATRHON;

6] nerpHEnAIEHOH,

Ned Poaur marprnm A pasen . gscay AanEsiHO He3asnoaMER oTourbios.

A) MAKCHMATLHOMY]

) MITHHMATRHOMY

Nefi Beawc o, .., op BEEIHIOBA RAN YEHTADEOID [IPOCTPARCTEA HAIRIEAETCH OQTOMO-
HEdkHEM TpH i, 5 = 1, .., n, i % §, ecan

a) (g, ey) =105

6) (ene) #£ 0.

Nl Kak sasnsasTes cognywmue ceoferea smerpon; (A+H)C = AC+BC, ClA+ 1)
CA+CH

AMCTPEGY THEHOCT .
Nt TocumrafiTe onpeeiprels JHAr0HATRECH MaTpHIE

6 0 0
A 3o
b OS5

90
N8 Paur marpenm A pasen
6 0 00
A 03 [.,] 0
0050
0o0o0ao

3

Nl Naser apa sestopa k = (—2,4).m = (1, —2). Haaseren au gannes cHOTEMA BeK-
TOROE AMRERRD HezarncHmolT

HET

Nl Ofpazywr an Geswe coemyompe sexropa: & = (3, 7),m = (-6, 14)

1A

Kputepum n wkanbl oueHMBaHmA 3agaHm ®OC:

1) 3agaHug 3akpbIToro T1na (BbI0OP 0aHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHug OTKPbITOro Tuna (KOPOTKUU TEKCT):

e 2 0anna — ykasaH BepHbIil OTBET;
o 0 6annoB — yka3aH HEBEpPHbIV OTBET.

3) 3agaHug oTKpbITOro Tuna (YMcno):

e 2 6anna — ykasaH BEpHbI OTBET;
o 0 6annoB — yka3aH HEBEpPHbIN OTBET.



3apaHus pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUN
ANarHoCTUYECKUX paboT C Liefibio OLEHKM OCTaTOYHbIX pe3yfibTaToB OCBOEHUSA AaHHOW
AUCLUMUNIUHBI (3HAHUX, YMEHUN, HAaBbIKOB).

lMporpamma pekomeHgoBaHa HMC matemaTtudeckoro dpakynsteta npotokon Ne 0500-03
oT 18.03.2025 r.
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