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1. Wndcdp v HammeHOBaHUe cneunanbHOCTHU:
01.05.01 ®dyHaameHTanbHble MaTEMaTUKA N MEXaHWKa

2. NMpodunb cneumanusaymun: CoBpeMeHHble METOAbI TEOPUM (PYHKLUMI B MaTEMaTUKE U
MEeXaHuKe

3. KBanudmkauma BbinyckHuka: Matematuk. MexaHuk. lNpenogasartens
4. ®opma ob6pazoBaHun: O4yHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOA0B rMAPOANHAMUKN
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oT 18.03.2025 .

8. YuebHbIN roa: 2025-2026 CemecTtp(-bl): 1



9. Llenu n 3agayum y4e6HOM AUCLUNIIUHDI:

Llenbto Kypca £BNAeTCA OCBOEHME OCHOBHbIX MOHATUA W akToB anrebpbl, OBnageHue
OCHOBHbIMW METOO4AMW PeLLUEeHNs 3agau.

3agavyamn oby4veHust ABNAOTCA: 03HAKOMITEHUE C OCHOBHbIMW anrebpanyeckumm NOHATUSIMU U
akTamn, oBnageHne OCHOBHbIMM MeTo4aMu pelleHns 3adad, BblpaboTka HaBbIKOB U YMEHUI
No MPUMEHEHWUIO MOMYYEHHbIX 3HAHWWA MpU peleHun 3agad anrebpbl U aHaNUTUYECKOM
reomMeTpun n gpyrux matemaTU4eCKnX aANCLMUMIVH.

10. MecTo y4yeb6HOM AncuUNuHbI B cTpyKType OOI:

OucumnnuHa «Anrebpa» oTHocutca K bnoky 1 O64satenbHonm 4acTw,
obs3aTenbHON AUCUUNITMHON AN1S U3y4eHnsa obyyatommmcs.

[ns ero ycnewHoro ocBOeHNa HeOb6X0ANMbI 3HAHUS U YMEHUs, NPUODpPETEHHbIE B pesynbTaTe
00y4eHUns No LWKOMNbHOW NporpamMme.

CTyaeHT JormkeH cBobOAHO BflageTb MaTepuanamm LWKOSIbHOW NporpaMmmebl.

T.€e. SABIIAETCA

11. KomneTeHUuun 06yqa|ou.|,eroc9|, (*)OpMMpyeMble B pe3y/ibTaTé OCBOEHUA ANCUUNJINHDbI:

Koga HassaHue Koa(bt) NuamkaTtop(bl) MnaHvpyemble pe3ynbTaTbl 06y4eHus
KOMMeTeHLMK
OrlK-1 | CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLeNTyarbHble OCHOBbI
HaxoauTb, 3HaHMAMU, MEeTOO0B peLLeHns 3a4ay B NpeaMeTHOM
dhopmynuposaTb U nony4YeHHbIMUN B o6nacTu; 0OCHOBHblE METOAbI
pelwaTb obnactu AokasatenbCTBa MaTeMaTUYeCKnX
aKTyarnbHble U MaTeMaTU4eCKnx u yTBEPXKAEHUN
3HauYnMble (Mnn) ecTecTBEHHbIX YMeTb: hopMynupoBaTb NOCTaHOBKM
npobnemel HayK OCHOBHbIX 3afay anrebpbl, B TOM Yncre B
dyHOaMeHTanbHon NPOEKTUBHLIX MPOCTPaHCTBaX,
MaTeMaTuK1 1 dhopmynupoBaTh 1 AOKa3blBaTb TEOPEMbI
MEeXaHUKM CyLLIeCTBOBaHWS, €QNHCTBEHHOCTH,
KOPPEKTHOM MOCTaHOBKM 3a4a4y anrebpsbl.
BnageTtb: TeopeTMyeckummn NOAX04amMm K
pelleHnto 3agay anrebpbl; HaBblkaMu
paboTbl B UHPOPMALIMOHHBIX
COBpPEMEHHbIX cUcTeMax
Orl1K-1.2 | YMeeT 1cnonb3oBaThb 3HaTb: 3apybEXHY0 1 OTEYECTBEHHYHO
©a3oBble 3HaHWs, nutepatypy B obnactu anrebpbl, obwine
nosy4yeHHble B obnactn | hopmbl 3aKOHOMEPHOCTU TEOPUU
MaTeMaTU4eCcKux un anrebpobl
(nnn) ecTecTBEHHbIX YMeTb: ucnonb3oBaTb METOAbI, CNOCOOLI
Hayk, B peLueHus 3agad B npeamMeTHom obnactu
npodeccuoHanbHom BrnapgeTb: UCTOYHUKaMK MHGOpMaLuu,
OEeaTenbHOCTU HaBblkamu paboTbl C NUTEPaTypon,
WHOPMAaLMOHHBIMY CUCTEMAMM
OrlK-1.3 | ImeeT HaBbiku Bbibopa | 3HaTb: METOAbI peLleHns 3agay B
METOLOB peLLeHns obnactu anre6pbl
3agay YMeTb: BbIOMpaTh KOHUEeNTyarnbHble
npodeccuoHanbHom MeToAbl peleHns anrebpanyecknx
0EeaTenbHOCTU Ha 3agay
OCHOBe TeopeTunyecknx | BnageTtb: meTogammu camocTosaTensHOro
3HAHWN 00y4YeHMs HOBBIM 3HaHMAM U cnocobamm
MX NMPUMEHEHNs B 0bracty anredpbl

12. O6bemM AUCUUNIUHBbI B 3a4eTHbIX eAuHuuax/yacax B COOTBETCTBMM C Y4YE€OHbIM

nnaHom — 7/ 252.

Pdopma NpoMeXYTOHYHOM aTTecTaumum: 3a4€T, SK3amMeH



13. Buabl y4e6HOM paboThI:

TpyooemMKocTb (Yachl)
Bug yuebHom paboThbl Bcero Mo ceM1eCTpaM

AyauTOopHbIE 3aHATUSA 136 136
B TOM Yucne: nexkuuu 68 68

npakTu4eckme 68 68

nabopartopHble

CamoctosiTensHas paborta 80 80
dopma NpomMexyTO4HON aTTecTaumu 36 36
(3k3ameH)
UToro: 252 252

13.1 CopepxaHue pasgenoB AUCLUMIIUHDI:

n/n

HanmeHoBaHue
pasgena
ONCUUNNUHbBI

CopnepxaHue pasgena agucumnnunHbl

Peanusauyus
pasgena
ONCUMMITWHBI C
NMOMOLLbO
OHnalH-Kypca,
OYMK*

1. Nekuun

1 CuncreMbl NMUHENHbIX
ypaBHeHUn (MeToa
["aycca)

Cuctembl NIMHENHbIX ypaBHeHUN 1 MmaTtpuubl. CTyneHyaTtble
CUCTEMbI NIMHENHBIX YPaBHEHUN. DKBUBANEHTHbIE CUCTEMDI
nuHenHbIX ypaBHeHW. MeTtoa Maycca pelueHns cuctem
NNHENHBIX YPaBHEHWN.

2 [MepecTtaHoBKM 1
NOACTaHOBKU

lMepecTaHoBKW. YeTHOCTb NepecTaHoBKU. TpaHCnOo3nL MK
nepecTtaHoBku. Nepexoa OT O4HOM NEPECTAHOBKM K APYrOM
npy NOMOLLM TpaHCNo3numin. AIamMeHeHne YeTHOCTH
nepecTaHoBKM Npu TpaHcnosnumn. NogcraHoBkK. YeTHOCTb
NOLCTaHOBKW.

Yuncno YeTHbIX NOACTAHOBOK.

3 Onpepenutenn

Onpegenutenn matpuy, 2-ro n 3-ro nopsigka. lNMpaeuno
Kpamepa. Onpegenutenu maTpuu, n-ro nopsaka. Ceorctea
onpegenutenen. CBONCTBa onpeaenutenen, cBsi3aHHbIe C
NIMHEHON KOMBUHaLMEN CTPOK U TPaHCNOHNPOBaHUEM.
MwuHopbl k-ro nopsigka. Teopema Jlannaca. PasnoxeHune
onpeaenuTens no ctpoke. MeToabl BblYMUCIEHUS
onpegenutenein. NMpaesuno Kpamepa pelueHns cuctem n
YPaBHEHWUI C N HEW3BECTHLIMMU.

[pyrvne nogxoabl K NOCTPOEHUIO TEOPUM onpeaenuTenen

4 MpocTtpaHcTBO R"

KoopanHaTHoe BekTopHOe npocTpaHcTBo R". JInHenHasa
3aBMCMMOCTb CUCTEMbI BEKTOPOB. Baanc n paHr cuctemsl
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.
MognpocTpaHcTBO. basnc nognpocTpaHCcTBa.

5 PaHr maTtpuupl

PaHr maTtpuubl. MeToa okanmnstowmx MMHOPOB. HaxoxaeHne
paHra matpuubl 1 6a3nca cMcTeMbl BEKTOPOB MNPy MOMOLLN
3neMeHTapHbIX NpeobpasoBaHui. [JonorHeHNe NMHENHO
He3aBUCMMbIX CUCTEM BEKTOpPOB A0 Gasuca.

6 CuncteMbl NMUHENHBbIX
ypaBHEHUN (paHr
MaTpuLbl)

Kputepmum cCOBMECTHOCTUN CUCTEMbI JIMHENHBLIX YpaBHEHUA B
TepMuMHax padra matpuu,. O6obweHne npasuna Kpamepa Ha
CUCTEMbI M JIMHEWHbIX YPaBHEHWI C N HEU3BECTHBIMMU.
CTpykTypa MHOXeCTBa peLLeHnA O4HOPOAHON U
HEeOQHOPOAHOW CUCTEM FTUHENHBIX YPaBHEHUN.
dPyHOameHTanbHasi cuctema peLleHuin.

7 [encteus ¢
MaTpuLamm.
O6paTtHasa maTtpuua.

OenictBust ¢ matpuuamn. Onpegenntens NPon3BeaeHUs]
mMaTpuy. MatpuyHble ypaBHeHus. OBpaTHasa maTpuua.
CeolicTBa obpaTHOM MaTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOAOM 3fIEMEHTAPHbLIX NPeobpasoBaHUN.
MpaBuno Kpamepa. PasnoxeHne matpuy,. PaHr cymmbl 1
npou3BegeHne MaTpuul.
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pynnsl 1
roMoMOpPU3MBbI

Anrebpaunyeckue CTPyKTypbl. Buabl anreGpanyecknx CTpyKTyp.

Mpynnbl. Pa3pelinMocTb ypaBHEHUI B Nonyrpymnne.
N3omopburambl n romomopdunamel anrebpanyecknux CTpykTyp.
Caonctea romomopduamos. Mogrpynnel. KoHcTpympoBaHue
nogrpynn. OnnucaHue Bcex noAarpynn rpynnbl Z. Linknuyeckas
rpynna. PasnoxeHue rpynnel no nogrpynne. Teopema
JlarpaHxa. ®akroprpynna. Teopema Kenw.

Konbua

Konbuo. Tunel konew,. MNoakoneLo. FomomMopdusmel koneL,.
XapakTepucTuka nonsi.

10

KomnnekcHble yncna

TpuroHomeTpuyeckas hopma KOMMMAEKCHOro Yncna.
YMHOXeHWe, AeneHne, Bo3BeeHNe B CTENEHb U N3BneYeHne
KOPHS KOMMMEKCHbIX YMcen B TPUroHoMeTpu4eckon dopme.
"pynna kopHen 13 eauHULbI.

11

MHoro4yneHb! ot
OLHOWN NepemMeHHoM

KonbLo MHOrourneHoB OT OAHOM NePEMEHHON.
dDyHKUMOHaNbHLIV 1 anrebpanyecknii NoaAxoabl K MOHATUIO
MHorouneHa. KopHu

MHorouneHa. CBa3b KOPHEN MHOrourieHa ¢ 4enuTensmmu
nepBo cTeneHn. Yncno kopHer MHorouneHa Hag obnacTbio
uenoctHocTu. CoBnageHve NoaxXoa0B K MOHSATUIO MHOToYNeHa
Hap 6eckoHe4HoM 06nacTbio LenocTHocTU. KpaTHOCTb KOpHSA
MHorouneHa. PasnoxeHne Ha MHOXWUTENW Hag 0bnacTbio
LenocTHoCTU. Pa3noxeHne MHOroYrieHa no CTeneHsm
AByuneHa x-c [ponssogHasa MHorouneHa. MNoHwxeHne
KpaTHOCTM KOpHS npu anddepeHunposaHn. dopmyna
Tewnopa. MHorouneHa Hag anrebpanyeckn 3aMKHYTbIMM
nonamu. OcHoBHasa TeopeMa anredpbl. Popmynbl BueTta.
MHorouneHbl Hag Nonem AeiCTBUTENbHBLIX YUCEN.
PaunoHanbHble KOPHM MHOTOYNEHA C pauMoHanbHbIMK
KoadppuumeHTamu. ['paHnLbl KOPHEN MHOTOYrEHa.
HaxoxgeHune koHen mHorouneHoB (dopmyna KapgaHo,
Teopema Abensa u Manya). Teopemsbl 0 uncne
OEeNCTBUTENbHbIX KOPHEN MHOroYfieHa ¢ 4eNCTBUTENbHBIMU
KoadppuumeHTamun. [leneHne MHorouneHa Ha MHOro4neH ¢
OCTaTKOM, HanbonbLLUNN OOLLWIA AeNNTENb MHOMOYIEHOB.
Anroputm EBknnga. B3aMMHO NpoCTble MHOMOUSEHDI.
PasnoxeHne MHorouyneHa Ha HenpuBogMMble Hag nonem
MHOXWUTENMN.

2. NpakTu4yeckue 3aHATUA

Cuctembl NIMHENHbIX
ypaBHeHun (MeToa
["aycca)

Cuctembl NIMHENHBIX YpaBHEHMI U MaTpuubl. CTyneH4aTble
CUCTEMbI NIMHENHBIX YPaBHEHUN. DKBUBAIEHTHbIE CUCTEMbI
NUHENHbIX YpaBHeHn. MeTopg Maycca pelleHnsa cuctem
NINHEVHbIX YPaBHEHUN.

[NepecTaHoBKN K
NoACTaHOBKM

lMepecTaHoBKN. YeTHOCTb NepecTaHoOBKX. TpaHCno3nLnK
nepecrtaHoBku. Nepexoa OT 04HON NePeCcTaHOBKU K APYromn
npv NOMOoLLM TpaHCcno3numin. IsameHeHne 4YeTHOCTH
nepecTtaHoBKN Npu TpaHcno3nuun. MNogctaHoBkKU. YeTHOCTb
NoACTaHOBKM.

YMCro YETHbIX MOACTaHOBOK.

Onpepenutenun

Onpeaenutenn matpuy, 2-ro n 3-ro nopsigka. lNMpaeuno
Kpamepa. Onpegenutenu maTpuy n-ro nopsaka. CeoicTea
onpegenutenen. CBONCTBa onpeaenutenen, CBsi3aHHbIe C
NMHENHON KOMBUHaLUMNEN CTPOK U TPAHCNOHNPOBAHUEM.
MwuHoptbl k-ro nopsigka. Teopema Jlannaca. PasnoxeHue
onpegenuTens no ctpoke. MeToabl BbIYMCIIEHUS
onpegenutenen. MNMpasuno Kpamepa pelueHnsa cMctem n
YPaBHEHUN C N HEN3BECTHbLIMM.

[pyrve nogxofpbl K NOCTPOEHMIO TEOPUM ONpeaenuTenemn

MNpocTtpaHcTBO R"

KoopanHaTHoe BEKTOpHOE npocTpaHcTBO Rn. JInHenHas
3aBMCMMOCTb CUCTEMBI BEKTOPOB. Basunc u paHr cuctemel
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.
MognpocTpaHcTBo. basnc nognpocTpaHcTBa.

PaHr maTtpuupl

PaHr maTtpuubl. MeToa okanmnsowmx MMHOPOB. HaxoxaeHne
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paHra maTpuubl 1 6a3nca cUCTEMbI BEKTOPOB MPU MOMOLLN
aneMeHTapHbIX NpeobpasoBaHuii. [JononHeHne NUHENHo
He3aBUCUMbIX CUCTEM BEKTOPOB A0 Gasuca.

CuncTeMbl NIMHENHbIX
ypaBHEHU (paHr
MaTpuLbl)

KpuTepuu COBMECTHOCTU CUCTEMBI NIMHENHBIX YPaBHEHWI B
TepMuHax paHra matpuu. O6obueHre npaenna Kpamepa Ha
CUCTEMBbI M NNHENHBIX YPpaBHEHWIA C N HEU3BECTHLIMMN.
CTpyKTypa MHOXeCTBa peLleHnin OAHOPOAHOM U
HEO4HOPOAHON CUCTEM NIMHENHBIX YPaBHEHWUIA.
dyHOaMeHTanbHas cuctema peLleHuin.

Hencteus ¢
mMaTpulamu.
O6patHasa maTpuua.

Hencteusa ¢ matpuuamu. Onpegenurens Npon3BeaeHNs
mMaTpuy. MaTpuyHble ypaBHeHus. OBpaTHas matpuua.
CaolicTtBa obpaTtHoi MmaTpuubl. HaxoxaeHne obpaTHOM
MaTpuLbl METOAOM 3fIEMEHTAPHLIX NPeobpasoBaHU.
MpaBuno Kpamepa. PasnoxeHue matpuy,. PaHr cymmbl u
npounseBegeHne maTpuLl.

pynnbl 1
roMoMopU3Mbl

Anrebpaunyeckme CTpykTypbl. Buabl anrebpanyeckux cTpykTyp.
Mpynnbl. Pa3pewinMocTb ypaBHEHUI B nonyrpymnne.
N3omopburambl 1 romomopdnamel anrebpanyecknx CTpykTyp.
CeovictBa romoMopdunamoB. Moarpynnel. KoHCTpympoBaHue
noarpynn. OnucaHne Bcex nogrpynn rpynnsl Z. Linknuyeckas
rpynna. PasnoxeHue rpynnel no nogrpynne. Teopema
Jlarpanxa. ®akroprpynna. Teopema Kenw.

Konbua

Konbuo. Tunel konew,. MNogkonbLo. Flomomopdusmel konelw,.
XapakrepucTtuka nonsi.

10

KomnnekcHble Yncna

TpuroHomeTpuryeckas bopMa KOMMIEKCHOro Y1cna.
YMHOXeHWe, feneHne, BO3BeAEHNE B CTEMEHb N U3BMEYEHME
KOPHS1 KOMMJTEKCHBIX YUCEN B TPUrOHOMETPUYECKON hopme.
'pynna KopHern 13 eguHuLbI.

11

MHoro4neHb! oT
OLHOW NepemMeHHom

KonbLo MHOro4YrneHoB OT OAHOM NEPEMEHHOMN.
DyHKLUMOHanNbHbINA 1 anrebpanyecknin Noaxoabl K MOHATUIO
MHorouneHa. KopHu

MHorounieHa. CBsi3b KOPHEN MHOro4YNeHa ¢ AenmTensamm
nepBoKn cTeneHn. Yncno KopHern MHorouneHa Hag obnacTeto
uenocTtHoctn. CoBnageHne NogxonoB K MOHATMIO MHOroYneHa
Hag 6eckoHeYHOoM 06acTbio LEenocTHOCTU. KpaTHOCTb KOpHSI
MHoOrousieHa. PasnoxeHne Ha MHOXWUTENW Hag 0b6nacTbio
LenocTHocTn. PasnoxeHne MHOro4ieHa no cTeneHsmM
ABy4neHa x-c lNpounsBogHasi MHorouneHa. MNMoHmwkeHne
KpaTHOCTM KOpHS Npu anddepeHumpoBaHnm. dopmyna
Tennopa. MHorouneHa Hag anrebpanyeckn 3amkHyTbIMU
nonamu. OcHoBHasa TeopeMa anredpbl. Popmynbl BueTa.
MHorouneHbl Hag nonem AencTBUTENbHbIX YMcen.
PaunoHanbHble KOPHM MHOTOYNIEHA C paUMOHaNbHbLIMK
KoadhumumeHTamu. ['paHnLbl KOPHEN MHOIOYNEHa.
HaxoxgeHvne koHen mHorovneHoB (popmyna KapgaHo,
Teopema Abensa un Manya). Teopembl 0 Yncne
OENCTBUTENbHbIX KOPHEN MHOrOYsIeHa C 4ENCTBUTENbHBIMN
KoadhpumumneHTamu. [leneHme MHorovnieHa Ha MHOMOYeH ¢
OCTaTKOM, HanbOoNbLLUNA OOLLUIA AeNNTENb MHOMOYIEHOB.
Anroputm EBknuaa. B3aanMHO NpoCTbl€ MHOMOYMNEHbI.
PasnoxeHne MHoOroynieHa Ha HEMpPUBOAMMbIE HAJ NONeEM
MHOXWUTESMN.

13.2 Pasgenbl AMcuunnuHbl U BUAbl 3aHATUN:

Buabl 3aHsTUM (YacoB)

Ne HanmeHoBaHue pasgena

Jlabopa- | CamocTtosTenb-
n/n ONCUMNINHBI Jlekunn | TpakTnyeckme Bcero

TOpHbIE Has paboTta
1 CuCTEMBI NTMHENHBIX YPaBHEHWN 6 6 7 19

(meTog lNaycca)

2 [epecTaHOBKM 1 NOACTAHOBKM 6 6 7 19
3 Onpegenvtenu 6 6 8 20
4 [NpocTtpaHcTBO R" 6 6 7 19




5 PaHr matpuupl 6 6 7 19
6 CuCTEMBI NTMHENHBIX YpaBHEHWN 8
7 7 22
(paHr maTpuLbl)
7 Oeicteust ¢ matpuuamn. O6paTHas 7 7 8 22
Marpuua.
8 "pynnbl U roMOMOPAU3MBI. 6 6 7 19
9 Konbua. 6 6 7 19
10 | KomnnekcHble Yncna 6 6 7 19
11 MHoroqnele| OT oHOW 6 6 7 19
nepemeHHoun
Ok3ameH 36
NToro 68 68 80 252

14. MeToan4yeckue ykasaHmsa Ans odoyyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI

B npouecce npenogasaHus OANCUMMAMHBI UCMNONb3YHTCA Takue Buabl ydebHOM paboTbl, Kak
NeKkunKn, npakTudyeckue 3aHATUS, a Takke pasfnnyHble BUAbl CaAMOCTOATESIbHOWM paboThbl
oby4atowmxca, Ha kotopyto otBoamtca 80 yacoB. CamocTtosTenbHas yyebHaa aesaTenbHOCTb
CTyQeHTOB no aucumnnuHe  «Anrebpa» npegnonaraeT WU3yYyeHMEe  PEKOMEHLYEMOMU
npenogasartenemM nutepaTtypbl MO BOMPOCaM MPaKTUYECKUX 3aHATUN, CaMOCTOSTENbHOEe
OCBOEHME NOHATUNHOrO annapaTta 1 NOAroTOBKY K TEKYLIUM aTTecTaumsam (KOHTporbHoM paboTe
N BbINOMHEHUIO MNPaKTUYECKNX 3afaHui). Ha nekumsax pacckasbiBaeTcs TeopeTUdecKui
MaTtepuars, Ha NPakTUYECKUX 3aHATUSX peLlarTcs npuMepbl No TeopeTUyeckoMy mMartepuany,
NPOYNTAHHOMY Ha NEKUMUSIX.

Mpn wu3yyeHun kypca «Anrebpa» oby4vaowmmca cnegyet BHUMAaTENbHO CriywaTtb U
KOHCMNEeKTMpoBaTb MaTepuar, usnaraembli Ha ayguTOPHbIX 3aHATUAX. Bonpocbl ayauTOpHbIX
3aHATUN OOCYXOAalTCA Ha 3aHATUSX B BMAE YCTHOrO oOrnpoca — WHAMBUAOYaNbHOTO W
hbpoHTanbHOro. B xoae ycTHOro onpoca BbISIBASIOTCA AeTanu, KOTopble MO KakuM-TO NpudnHam
oKasanucb HeJOCTAaTOYHO OCMbICNIEHHBbIMWU CTyAeHTaMu B Xo4e YY4eOHbIX 3aHATUIA. TemM cambiM
ONpPOC BbINOSIHAET BaXHenwune oby4varoLLyto, pa3BUBAIOLLYIO U KOPPEKTUPYIOLLYH (YHKUMW,
Nno3BonseT CTyAdeHTam y4decTb HegopaboTkm m msbexaTb MX NpU NOAroToBKE K 3adveTy u
3K3aMeHy.

Bce BbInonHseMble CTygeHTaMuM CaMOCTOSATENbHO 3afaHus  (BbINOSIHEHWE KOHTPOSIbHOW
paboTbl) nognexar nocrnegywlwen npoBepke npenogasatenem. PesynbTaTbl TeKyLMX
aTTecTauMi yumTbiBalOTCA MpenogasaTeneM MNpu NpoBeAeHUM MPOMEXYTOYHOW aTTecTauuu
(3ayeTa 1 ak3ameHa). [Ina NOHUMaHUA U KA4YECTBEHHOIO YCBOEHUS npeameTa pekomMeHayeTcs
crnepayollas nocrnenosaTeflbHOCTb 4ENCTBUN.

1. MNocne kaxgow nekuun cTyaeHTam pekoMeHayeTcst nogpobHo pasobpaTb NPOYMTaHHbLIN
TeopeTU4eckni martepuvarn, BblydUTb BCe onpeaeneHns n opmyrnmpoBkU TeopeM, pasobpaTb
npuMepbl, peleHHble Ha nekumn. [lepen cnefywowen nekumn ob6s3aTenbHO NOBTOPUTH
MaTepuan npegblayLuen nekumu.

2. lMpn nogroToBke K NPaKTUYECKUM 3aHATUSAM MOBTOPWUTb OCHOBHbIE MOHATUS MO Temawm,
n3yuntb npumepsbl. Pewas 3agadn, npeaBaputenbHO NOHATb, KAKOWM TEOPETUYECKMI MaTepuarn
HY)XXHO ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE penTb
npakTuyeckue 3agaqw.

3. Bce Heobxoaummble Onsi YCBOEHUSI Kypca Martepuanbl pasMelleHbl Takke Ha canTe
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. NMepevyeHb OCHOBHOM U [OMNOJIHUTENIbHOMW NUTEpPATYpPbIl, PECYPCOB UHTEPHET,
Heo6XxoAUMbIX AN OCBOEHUA AUCLMNIIUHBI

a) OCHOBHas Nutepartypa:

Ne n/n McTo4uHnK

1 KocTtpuknH A.WN. BeepneHue B anrebpy : y4eb. onsa BysoB : B 3 4./ A.N.KocTpukuH.-M.: dnsmatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.
KocTtpuknH A.WN. BeepneHue B anrebpy : y4eb. onsa By3oB : B 3 4./ A.W.KocTpuknH.-M.: dunsmatnur,
2009.-4.2. JlnHenHaa anrebpa. — 367 c.
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https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

Kypow A.I. Kypc Bbicwen anrebpbl: yyeb. Ans CTyOeHTOB BYy30B, OOyy. MO CrneumarbHOCTAM

3 “Matematuka”, “NpuknagHas matematmka’/ A.l.Kypow.-Cl16.: JlaHb, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll id=527
4 dappees [.K. Nlekumn no anrebpe: y4eb. nocodbue ans sysos/ [.K.Pagnees.-Cl16.:MlaHb, 2007.— 416 c.

https://lanbook.lib.vsu.ru/books/element.php?pll id=397

6) AononHUTeNbHas NuTepaTypa:

Ne n/n NcToYHUK

5 KoctpukuH A.W. BeegeHve B anrebpy : yveb. ana BysoB : B 3 4./ A.N.KocTpukuH.-M.: ®dusmatnur,
2000.-4.3. OcHOBHble CTPYKTYpbl anrebpbl. — 272 c.

6 Bopesuy 3. N. Onpegenutenu n matpuubl : yuebHoe nocobue / 3.U. Bopesny .— U3g. 4-e, ctep. —
CIo. [n gp.] : JlaHb, 2004 .— 183, [1] c.
Beknemuwera J1.A. COOpHMK 3ada4y MO aHanMTU4YecKOW reoMeTpunM W NUHEeWHon anrebpe: y4eb.

7 nocobue ans crygeHtoB By3os/ J1.A.Beknemuwesa, A.FO.Metposun, H.AUybapos.-M.: Hayka, 1987.-
494 c.

8 MpockypskoB V.B. CH6opHMK 3agay no nvHenHon anrebpe: y4eb. nocodbme anst ctygeHToB huUsnKo-Mar.
cneumansHocten By3oB / W.B.MpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHuni, 2002. — 382 c.
UnbuH B. A. JlnHeliHas anrebpa : yuebHuk ansa ctyn. pus. cneumansHOCTEN U cneumanbHOCTH

9 "MpuknagHas matematuka" / B. A. UnbuH, 3. I. MNo3Hak .— UN3a. 6-e, ctep. — M. : dusmartnur, 2004
— 278 c.
®epnopuyk B. B. Kypc aHanutuyeckomn reoMetpumn n nuHenHon anredpsl : YuebHoe nocobue onsa crya.

10 MeX.-marT. cneuunanbHocTen yH-to / B. B. ®egopuyk .— 2-e u3g., ncnp. — M. : M3g-so HL SHAC,
2001 .— 327, [1] c.
MocTtHukoB M. M. JluHenHas anrebpa v guddepeHumnansHasa reomeTpus : YuebHoe nocobue aonsa crya.

11 BY30B, 0by4.no cneyunansHocTn "Matematuka" / M.M. MNocTtHukos .— M. : "Hayka" maB. peg. pus.-mar.
nut-pbl, 1979 .— 311,[1]c.

12 MoctHukoB M. M.JIlnHenHas anrebpa : YyebHoe nocobue ang cTyd. By30B, 06y4.no cneumansHOCTU
"MatemaTnka" / M.M. MoctHukoB .— M. : "Hayka" 'maB. peg. pus.-mart. nut-pbl, 1986 .— 400 c.
Wwnos I'. E.MatemaTnyeckuin aHanus : KoHe4HOMEpHbIe NUHENHbIE NPOCTpaHcTBa: Yyeb. nocobue

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

14 [onoeuHa J1. U.JInHenHaa anrebpa n HEKOTOpble ee NPUNOXeHUs : yyebHoe nocobue ans cTyd. BTy30B
/ J1.W. TonosuHa .— M. : Hayka, 1985 .— 392 c.

15 Edumos H. B.JlnHennHasa anrebpa n mHoromepHas reomeTtpus / H. B. Edpumos, 3. P. PosengopH .— 3-e
n3g., crep. — M. : dusmarnur, 2004 .— 463, [1] c.

16 Xanwmouu I1.. KoHeuHoMepHble BeKTOpHbIe npocTpaHcTea / 1. Xanmouw ; nep. ¢ aHrm. [1.®. bopucosa,
[.A. PainkoBa .— M. : dusmarnur, 1963 .— 262, [1] c.

17 C6opHuk 3agad no anredpe / B.A. AptamoHos, KO.A. baxtypuH, 3.6. BuHbep ; nog pea. A.W.
KocTpuknHa .— 3-e n3g., ucnp. n gon. — M. : dusmarnmt, 2001 .— 463 c.

18 Mkpamoer X. [l. 3agavHuk no nuHeriHon anrebpe : yuebHoe nocobue / X.[. Mikpamos ; nog pea. B.B.
BoeBoanHa .— WN3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

19 Anrebpa n Teopus uucen: mMeTod. ykasaHua ons ctyd. 1 kypca mart. dak./ coct. H.M.bBnusHskos,
B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

20 Anrebpa n Teopus ymcen: metog. ykasawusa gns cryg. 1 kypca mart. dak./ cocTt. H.M.BnusHskos,
B.®.Cy660Tu1H.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

21 Anrebpa u Teopusa uucen: metod. ykasanums and ctyd. 1 kypca matr. dak./ coct. H.M.BnusHskos,
B.®.Cy660T1uH.-BopoHex : BI'Y, 1990.-4.111.- 15 c.

22 Anrebpa n Teopusa uucen: metod. ykasanums and ctyd. 1 kypca matr. dak./ coct. H.M.BnusHskos,
B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.1V.- 23 c.

23 Anrebpa n Teopusi yucen: metog. ykasawua gns cryg. 1 kypca mart. dak./ coct. H.M.BnuaHskos,
B.®.Cyb660TuH.-Boporex : BI'Y, 1990.-4.V.- 20 c.

o4 Anrebpa n Teopuss uucen: meTod. ykasanua ansd ctyd. 1 kypca mart. ¢ak./ coct. H.M.bnusHskos
B.®.Cyb660T1uH.-BopoHnex : BI'Y, 1990.-4.VI.- 15 c.

o5 KomnnekcHble yvicna: MeToq. ykasanus and ctygeHtoB 1 kypca mat. dak./ coct. H.M.BnuaHskos. —
BopoHex: BI'Y, 1995.- 20 c.

26 OnemeHTbl TEOPUN MHOXECTB : y4ebHO-MeToaudeckoe nocobme Ans By3oB / BopoHex. roc. yH-T; COCT.
H.M. bnunsHskos .— BopoHex : AMML, BI'Y, 2008 .— 46 c.

27 MpockypsikoB N.B. C60pHUK 3agay no nuHerHon anredpe: y4eb. nocobue ansa cTyaeHToB (oM3nko-mar.
cneymnaneHocTer By3oB / U.B.IMpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

o8 dapnee O.K. 3agaum no Beicwen anrebpe: yded. nocobue gns CTygeHTOB By30B, 00y4y. MO mar.

cneyunansHocTam/ [.K.®anaee, N.C.ComuHckuii.-Cl16.: Jlanb, 2004.-287 c.

B) MHGPOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTerbHbIE PeCcypChbl:




Ne n/n MCTOYHUK

29 http://www.lib.vsu.ru/?p=4 - AnekTpoHHbIN kaTanor 3HB BI'Y

30 https://lanbook.lib.vsu.ru/ - AnekTpoHHO-6MbnnoTe4YHasa cuctema nsgatenbcrea «JlaHb»
31 https://math.vsu.ru/wp/?page _id=937 — CanTt dakynbTeTa

32 https://edu.vsu.ru/course/view.php?id=9781- OnNeKTPOHHbIV Kypc

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYeHns Ansi CaMOCTOATENIbHOU paboThl

Ne n/n NcTouHMK

1 KoctpukuH A.V. BeegeHve B anrebpy : y4eb. ana BysoB : B 3 4./ A.N.KocTpukuH.-M.: ®dusmatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.
KoctpukuH A.W. BeegeHve B anrebpy : yveb. ana BysoB : B 3 4./ A.N.KocTpukuH.-M.: ®dusmatnur,
2009.-4.2. JluHenHas anrebpa. — 367 c.
Kypow A.I Kypc Bbicwien anrebpbl: y4eb. Ans CTyOeHTOB BY30B, OOyY. MO CrneumanbHOCTAM
3 “‘Matematuka’, “lMpuknagHaa matematuka”/ A.I'.Kypow.-Cl16.: NlaHb, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=527
dapnees [.K. Nlekumn no anrebpe: y4eb. nocobue ans sysos/ [.K.Pagnees.-Cl16.:MlaHb, 2007.— 416 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=397
MonoxeHne 06 opraHusauMnm camocTosATenbHON paboTbl  obyvawowuxca B  BopoHexckom
rocygapcTBEHHOM YHUBEpPCUTETE

2

17. MaTtepmanbHO-TeXHU4Yeckoe obecrnevyeHme QUCLUMNIIUHDI:

OucumnnmHa MoXeT peanuaoBbiBaTbCA C NPUMEHEHUEM AUCTaHLUMOHHBLIX obpasoBaTenbHbIX
TEXHOSMOrMM,  Hanpumep, Ha nnatgopmMe  «ONEKTPOHHbIN yHuBepcutet  Bl'Y»
(https://edu.vsu.ru/course/view.php?id=9781).

lMNepeyeHb HeObxoanMMOro nNporpamMmmMHoro obecneyeHus: onepaunoHHasa cuctema Windows mnnum
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHoO-TeXHU4YeCcKoe obecneyeHne AUCLUUMNIUHBI:

CneuunanunsnpoBaHHasa mebenb.

[ns camocTosiTenbHOM paboTbl NCNOMb3YETCHA Kacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXxoQMMbIM MNPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4eBHbIMM nocobusamn  un
3aKoHogaTerlbHO - NpPaBOBOM W HOPMAaTUMBHOW MOMCKOBOW CUCTEMOW, WUMEKLWMA BbIXOS B
rnodanbHyo ceTb.

19. ®DoHA OLEHOYHbIX CPEeaAcCTB:

OueHoYHble cpeacTBa ANA NpPoBeAeHUs TeKYLWen U NPOMEXYTOYHOM aTTecTauum
MopsgoK  OUEeHKM OcBOeHusi  obyyarwmmmucss yd4ebHOro  martepuana onpegensiercs
cogepXxaHnem cneayrumx pasgenoBs ANCLUUNINHLI:

Ne HanmeHoBaHue pasgena NugmkaTtop(bl) 4OCTUXKEHMS
KomneTteHums(n) OueHouHble cpeacTBa
n/n AMcuMnIIMHbI (Moayns) KOMMNeTeHLUn
1 CVICTel\v/IbI NUHENHbIX OnK-1 OMK-1.1, OMK-1.2 [omaluHne 3agaHus,
ypaBHeHun (MeTog aycca) KOHTponbHasi paboTta
2 MNepecTaHoBKM 1 OrMK-1 OMK-1.1, OMK-1.2 HomaiuHve 3anaHus,
NoACTaHOBKMU KOHTpOIbHasa paboTa
3 Onpepenuteny OnK-1 OMK-1.2, OMK-1.3 | AoMalurve 3anaris,
KOHTpOIbHasa pabota
MpoctpaHcTBO R" Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
4 OrK-1
Or1K-1.3 KOHTpOIbHasa paboTa
5 PaHr maTtpuupl OMK-1 OMK-1.1 [omaliHne 3aganHus,
KOHTpOIbHasa paboTa
Cuctembl NNHENHBIX [omallHne 3agaHus,
6 ypaBHEHUN (paHr OrlK-1 Orl1K-1.1, OlK-1.2 KOHTpOIbHasa paboTa
MaTpuLbl)



http://www.lib.vsu.ru/?p=4
https://lanbook.lib.vsu.ru/
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://edu.vsu.ru/course/view.php?id=9781
https://edu.vsu.ru/enrol/index.php?id=5892-
https://edu.vsu.ru/enrol/index.php?id=5892-
https://edu.vsu.ru/course/view.php?id=9781

7 HelicTtBnst ¢ matpulamu. onKk-1 OMK-1.1, OMK-1.2 HomallHne 3agaHus,
O6paTtHas maTtpuua. KOHTpOnbHasa paboTa
8 "pynnbl 1 roMOMOPGOU3MBbI. OMK-1 OMK-1.1, OMK-1.2 [omaluHre 3agaHus,
KOHTpoOsbHasi paboTta
9 Konbua. OMK-1 OMK-1.1, OMK-1.2 [omalluHne 3aganus,
KOHTponbHas pabota
10 KomnnekcHble yncna onKk-1 OMK-1.1, OMK-1.2 HomallHve 3agaHus,
KOHTponbHas pabota
11 MHoro4neHsl oT opHoM onKk-1 OMK-1.1, OMK-1.2 HomallHne 3agaHus,
nepemMeHHon KOHTpoOsbHasi paboTta
MpomexyToyHasi aTTecTauus 3ayeT BbICTaBNSETCA NpK
dopma KOHTpONA — 3a4éT ycneLHon caaye
KOHTPOSbHbIX paboT
MpomexyToyHasi aTTecTauus MepeyeHb BONPOCOB K
dopma KOHTpOIs - 3K3aMeH 3K3aMeHY

20. TunoBble OLIEHOYHbIE cpeaAcTBa M MeTOoAMYECKME MaTepuanbl, onpeaensiowue
npoueaypbl OeHMBaHUA

20.1. TeKywuin KOHTPOSb yCNneBaeMocTu

KoHTponb ycneBaemocT noO AUCUMNIIMHE OCYLLUECTBNSAETCA C MOMOLLbIO  CreayroLmnx
OL€HOYHbIX CPeacTB:

HdomawHue 3adaHus:

[1lo meme 1. Cucmembi IUHEUHbIX ypasHeHuUd (memod [aycca)

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

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

[1o meme 2. [lepecmaHo8KU U NOOcmaHo8KU

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

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

[1lo meme 3 Onpedenumenu

MpockypsikoB W.B. C6GopHuMk 3agay no nuHenHom anrebpe : y4veb. nocobme / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

[lo meme 4. [NpocmpaHcmeo Rn

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

3apaHna NeNe 726-732

[lo meme 5. PaH2 Mampuubl

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

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

[1lo meme 6. Cucmembi IUHEUHbLIX ypasHeHUU (paHe Mampuubi)

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

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

1o meme 7. deticmeus ¢ mampuuamu. ObpamHas mampuua

MpockypsikoB W.B. C6GopHMK 3agady no nuHenHowm anrebpe : yyeb. nocobume / W.B.
Mpockypsakos;— CaHkT-INeTepbypr: Jlaub, 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

[1o meme 8. [pynnbl u 20MOMOPHU3IMbI




Mpockypskos U.B. C6opHuMK 3agad no nuHenHon anrebpe : y4eb. nocobue / U.B.
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.

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

[lo meme 9. Konbua

Mpockypskos U.B. C6opHMK 3agad no nuHerHon anrebpe : y4eb. nocobue / U.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

[1lo meme 10 KomrisieKcHble Yucra

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

3apanua NeNe 137, 143, 136, 146

[1o meme 11 MHo204/1€HbI 0M 00HOU rMNepeMeHHouU

®apnees [O.K., ComuHckun N.C. C6opHUK 3agay no Beicwen anrebpe. yyeb. nocobue / A.K.
dapgpees, N.C. CommHckun; - M., 1977. — 288 c.

3apaHusa 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).

MpumepHbLIN NepeYeHb 3aaay AN KOHTPOJNIbLHOW paboTbl Ne1:
1. Bblumcnutb

(15 2% (1 5 2Y1 0 0)
3200 30+22 1 304 10
\-1 2 -2 (-1 2 -2)-10 -2

2. [poBepuUTb COBMECTHOCTb U PELUNTL CUCTEMY:
X1+2X2+3X3-2Xa+X5=4

3X1+6X2+5X3-4X4+3X5=5

X1+2X2+ 7 X3-4Xa+X5=11

2X1+4X2+2X3-3X4+3X5=6

3. PewunTtb MaTpmyHOE ypaBHEHME:
1 -1 1 3
2 3 4 x=|-1
1 2 0 1

4. Pewntb cuctemy metogom Kpamepa:

2X-y-6z+ 3t+ 1=0

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

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

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

5. Hantn metogom aneMeHTapHbIX npeobpa3oBaHuii:
i
| 3 -2

|‘-.

5 -4 3
rank

7 -4 1

2 =3 3

N = (I o

S ]



MpumMepHLIN NepeYvYeHb 3aaayv AN KOHTPONbHOU paboTbl Ne2

1. TMonkaysace amropurtvom Esxnnaa, nogobpars nommaomer My (x) u Ms(x), Tax, @robsr
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 + 52t — 162* — 622 — 5 — 6, folr)=3ax' —dz* —2® —x - 2.
filz) =4z =22 = 1622+ 52+ 9 fo(x) =2 —z? - 5x + 4.

2. Nonkayace anmropuryvoym Esxnnaa, nogobpars nonusomer My(x) u Ma(z), Tak, urobs
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. BuisicanTn, obpazyer s rpyniny Kaxoe 03 cJeAVIONK MHOAKECTE IPH YKA3ZAHHOI omepargn
pas] Py . Pl | I
HAT 3/IeMEeHTAMH!
1) Panponansieie YHela oTHOCHTEILHO Y MHOMKEHIH.
2) HeorpmiaTeibHBIE HEILIE HHCIA OTHOCHTEIBHO CIIOMEHHS.
3) Marpunsr nopaaka n ¢ 1eHcTEHTeILHLIME 3JIEMEHTAMH OTHOCHTEILHO VMHOMKEHIS.
1 1 :

1) MeficTBHTEBHEIE HHCIA, €CTH OIepPAIA olpeeiaeTc Tak: a * b = a’b’.

4. Mzaomopdusr 1 caeyiomme rpy ik
1) (B, +)u (B, x).

2) (Qv2, +) u (Qv3, +), rae Qvk = {p+ avk.p.q € Q}.

3) (£, 4) u (nZ, +).

1) ('@v@. F)u (M, +), e M =(rr f}) _

2h a

Tekywmn KOHTPONb npeactaBndeTr cobon NPOBEPKY YCBOEHUS y4yebHOro marepuana
NPaKTUYECKOro xapakrepa, perynspHoO OCYLECTBNAEMYH0 Ha 3aHATUSAX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHSA CEHOPMUPOBAHHOCTM MNPOPECCUOHANBHBIX KOMMNETEHLUMA, 3HaHUN W
HaBbIKOB AeATEeNbHOCTM B 0611acTu 3HaHWK, n3naraemMblX B Kypce.

3agaum TekyLero KOHTPOons: NPOBECTU OLEeHNBaHMe

1. YPOBHA OCBOEHUSI TEOPETUYECKMX U MPaKTUYECKUX MNOHATUMA, HayYHbIX OCHOB
npodeccnoHanbHoOW AeATeNbHOCTY;

2. cTeneHn roToBHOCTM OBy4aroerocs NPUMEHATb TeopeTUYEeCcKne U NpakTU4eckme 3HaHus u
npodeccnoHanbHO 3Ha4YMMy0 MHpopmMauunto, COOpPMMPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

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

Tekyuimn KOHTpOMb nNpeadHasHayeH Ond nNpoBepkuM xoda U KavecTBa (PopMUpPOBaHUSA
KOMMEeTEeHUNA, CTUMYNUpoBaHus YyyebHonm paboTbl oOby4aemblix W COBEPLUEHCTBOBAHUS
METOLMKN OCBOEHNSA HOBbIX 3HaHUN. OH obecnevnBaeTcs NpoBeAEHNEM KOHTPOMbHbIX paboT.




B xoge koHTponbHOM paboTtbl obyvatowemycs Bbigaetcsas KM ¢ npakTtudeckum nepeyHem
3afjaHui 1 NpeanaraeTcsa pewuTb AaHHble 3agaHus. B xoae BbINOMHEHMA 3a4aHui MOXHO
nonb3oBaTbCA NOON NUTEPaATYPOM, OrpaHn4eHme no BpemeHn 90 MUHYT.

Ecnu Tekywas atrectauus npoBOAMTCSA B OUCTaHUMOHHOM dopmaTe, TO obyvarowmincs
AOIDKEH MMETb KOMMbIOTEP M [OCTYN B CUCTEMY «INEKTPOHHbIN YyHMBepcuTeT». Ecnun y
obyuvatouierocs OTCyTCTBYeT Heobxoaummoe obGopyaoBaHMe MM OOCTYyNn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTposibHy paboTy B
ANCTaHLUMOHHOM peXMMe OTBOAMTCS OrpaHu4eHme no spemenn 120 MuHyT.

Kputepn oueHKM KomneTeHUuMN (pe3ynbTaToB OOy4YeHMA) nNpuU  TeKylueun
aTTecTauum (KOHTpOsibHOW paboTe):

— OLEeHKa «OTMMYHO» BbLICTABNSAETCH, €CNN HE MEeHee YeM Ha YeTblpe MATbIX BCEX
3ajaHui  KOHTPONbHOW paboTbl AdaHbl MNpaBuMbHble, MOMAHbIE W rnybokne OTBeTHI,
packpbiBalLWmne yBEPEHHOE 3HaHWe CTYAEHTOM MOHATUNA, 3aKOHOMEPHOCTEN, MNPUHLMMOB,
aKkToB, coaepXKalLMXCa B KOHKPETHbIX MaTepuarnax no TeMe; BbiCOKY0 CHOPMUPOBAHHOCTL Y
HEro aHanuMTUKO-CUHTETUYECKMX Onepaumi U KX YCMnewHoe MPUMEHEHNE MNPU U3NOXEHUM
n3y4yaemoro matepuana;

— OLEHKa «XOpOLUO» BbICTABMSIETCS, €CNN HE MEHee YeM Ha ABe TpeTn BCexX 3afaHuin
KOHTPONbHON paboTbl AaHbl MpaBwUfibHble, MOMHbIE W rnybokMe OTBEThI, pacKpbiBaKOLLMe
AOCTaTOMHOE 3HaHMe CTYOEHTOM MOHSATUKW, 3aKOHOMEPHOCTEW, MNPUHUMNOB, ()aKTOB,
coAaepXallmMxcs B KOHKPETHbIX MaTepuanax no Teme; XOpoLwyt cOpMUPOBAHHOCTb Yy HEro
aHaNUTMKO-CUHTETUYECKUX Onepauuin U B LENOM MX adeKkBaTHOE NPUMEHEHNE NPU U3NOXEHUU
n3y4yaemoro matepmana;

— OLEHKa «y40BNEeTBOPUTESNIbHOY» BbICTABMNSAETCS, €CIN NPaBUSIbHO BbINONTHEHO HE MeHee
NMOMOBUHbI BCEX 3afaHui KOHTPONbHOM paboTbl, MpM 3TOM [OMNyckaeTcs HegocTaTovHas
nonHoTa M rnybvHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPUPOBaH HeobxoauMbIN
MWUHUMYM 3HAHUN MNOHATUN, 3aKOHOMEPHOCTEW, NPUHLUUNOB, (OaKTOB, COAepXalluuxcs B
KOHKpPETHbIX MaTepmanax no Teme; cnabasa cgoOpMMPOBaAHHOCTL Yy HEro aHanuTUKo-
CYHTETMYECKUX Onepaunin, 3aTpygHEeHUs B UX MNPUMEHEHUU NpU USMNOXKEHUN WN3y4aeMoro
mMaTepuana,

— OLEeHKa «HeyaoBNeTBOPUTENBHO» BbICTABMASETCH, €CN C MUHUMANbHO HEOBXOAMMbIM
YPOBHEM peLLleHNs BbINOSTHEHO MeHee MOSIOBUHbI BCEX 3afaHu KOHTPOSIbHOW paboThl, OTBETHI
OEMOHCTPUPYIOT ~ HE3HaHWe UMW  MNOBEPXHOCTHOE  3HaHMe  CTYLAEHTOB  MOHATUMN,
3aKOHOMEPHOCTEN, MPUHLUMNOB, haKTOB, COOEPXKALLUXCA B KOHKPETHbIX Matepuanax no Teme;
HeCOPMUPOBAHHOCTb Y HEFO aHaNUTUKO-CUHTETUYECKMX OnepaLmn.

KonuyectBeHHas LwKana oLEeHOK:

— OLEeHKa «OTNMUYHO» BbIiCTaBnNAeTcHA, ecnn 6e3owndoyHo BbinoniHeHO He MeHee 80%
3a[aHuN KOHTPOSbHON paboTbl, KAYECTBO PELLUEHUS KOTOPbIX COOTBETCTBYET KPUTEPUIO OLEHKM
«OTIINYHOY;

— OLEHKa «XOpOoLLO» BbiCTaBnsieTcsl, ecrnv 6e30wmnboYHO BbINONIHEHO HE MeHee 66% n He
bonee 79% 3agaHUM KOHTPOSbHOW paboTbl, KA4YeCTBO pPELUEHUS KOTOPbIX COOTBETCTBYET
KPUTEPUSIM OLLEHKN «XOPOLLOY;

— OLEHKa «yOOBrETBOPUTENBHOY» BbICTABNAETCH, ecnn 6e30WnbOYHO BLINOMHEHO HE
meHee 50% wn He 6onee 65% 3agaHWMM KOHTPONbHOW pPaboThbl, KAYECTBO peLUEHUs] KOTOPbIX
COOTBETCTBYET KPUTEPUSM OLEHKN «YO0BMIETBOPUTENBHOY;

— OLEHKa «HeyooBNeTBOPUTENbHO» BbICTABMASAETCS, ecriv 6e30Wnb0YHO BbINOSTHEHO MEHee
50% 3agaHui KOHTPONbHOM paboThbl, KAYECTBO PeLUEHUs] KOTOPbIX COOTBETCTBYET KpUTEPUAM
OLIEHKN «HEYaOOBMETBOPUTESTbHOY.

20.2. NMpomexyToyHaa aTrectauus

[MpoMexyToyHas aTTecTaums npefHasHayeHa ANs onpeferieHns YPOBHA OCBOEHUSA BCEro
obbema y4debHOM aucumnnuHbl. [MpomexyTodHasa artTectauus no avcumninunHe «Anrebpa»
nposoauTCcAa B popme 3a4eTa 1 dKk3ameHa.




[MpomexyTodHaa aTTecTaums, Kak npaBuno, OCyLLeCcTBNAEeTCs B KOHLe ceMecTpa. Pe3ynbTaTthl
Tekywen arrectaumm obydalrlwerocsa Mo peweHuto kadeapbl MOryT ObiTb YYTEHbl Npu
npoBefeHNM MPOMEXYTodHoW aTtTtectaumn. [lpy HecornacuuM CTydeHTa, emy [JaeTcsd
BO3MOXHOCTb MPONTU MPOMEXYTOUHYI0 aTtTecTtaumio (6e3 yyeta ero Tekywmx aTTectaumn) Ha
06LLMX OCHOBaHUSX.

Mpn npoBedeHUM 3aveTa y4UTbIBAKOTCA pesyrnbTaTbl KOHTPOMbHOW paboTbl. [Ons nonydeHus
OLIEHKN «3a4TeHO» Ha 3a4yeTe Yy oby4varouerocss SOMKHbI UMETbCS UMM OLEHKN «3a4TeHO» Mo
KOHTPOSbHbIM paboTaM WNM CTyAEeHT LOSMKEeH pelmnTb COOTBETCTBYHLME 3ajayn B xone
nposefeHns 3ayeta. KoHTponbHaga pabota — no 10 6annoB 3a Kaxayk NpaBUibHO PELUEHHYHO
3ajadvy KOHTponbHoW paboTbl. Npu nonyyeHUn He MeHee MOMNOBUHLI BansoB BbiCTaBNAETCA
OLlEeHKa «3a4TEeHO».

KpuTepuu oueHMBaHUs KOMNETEHL N LLikana oueHOK
«3a4yTeHo» BbICTaBMSAETCA CTYAEHTY, KOTOPbI MPOYHO YCBOWM NPEAYyCMOTPEHHbIN | «3a4TEeHO»
nporpamMmmHbI MaTepuan; nokasan rnybokue cuctemaTuavpoBaHHble 3HaHWs, BnageeT
npvemMamMmn paccyxgeHust U cornocTaBnsaeT MaTepuan U3 pasHbIX UCTOYHUKOB: TEOPUIO
CBA3bIBAET C MPaKTUKOW, OPYrMMW TemMaMu [aHHOro Kypca, OpYyrux wusydaembix
npeameToB; 6e3 oWNOOK BbINOMHUI NPaKTUYecKoe 3agaHue.

Obsa3aTenbHbIM YCNOBUEM BbICTABMEHHOW OLEHKN ABMASETCA MpaBUITbHOE peLleHue
KOHTPOMnbHbIX paboT, cucTemaTuyeckass akTuBHas paboTa Ha IEeKUMOHHbIX W
NPaKkTUYECKMX 3aHATUSIX.

«He 3auyTeHO» BbicTaBnsaeTcsa CTyQeHTy, KOTOPbIA He cripaBunce ¢ 3agaHusamu buneta, | «He 3adyteHo»
B OTBETax Ha Apyrve BONpocChl 4ONYCTUN CYLLEeCTBEHHbIE OWMBKA. He MoxeT oTBETUTb
Ha AONONHUTENbHbIE BOMPOChI, NPeAnoXeHHbIe NpenogasaTenem.

[Mpn npoBeaeHUN ak3ameHa 0byYaloLNNCA OOMMKEH OTBETUTL HA COOTBETCTBYHOLLME BOMPOCHI B
X0O4€e aK3amMeHa.
Cemectp 1

1 Cuctembl NuHenHbIX ypasHeHun. MeTtop Maycca.

2 [MocTaHOBKM M NOACTAHOBKM

3 MaTpuubl

4 Onpegenvtenu. Npasuna Kpamepa. Onpegenvtens Matpuubl N-0ro nopsiaka

5 MaTpuubl K-oro nopsigka. Teopema Jlannaca

6 lMpaBuna Kpamepa

7 lMpoctpaHcTBO R". PaHr maTtpuubl. [1paBmno BblYNUCNEHNA paHra MaTpuLibl

8 Cunctembl NIMHENHBIX YypaBHEHWI

9 CTpyKTypa MHOXECTBa peLUEHU CUCTEMbI JIMHENHbIX YPaBHEHWI

10 | Jewncteusa c matpmuamu. ObpaTHas maTtpuua

11 BunuHenHble opmbl. BblpaxkeHne OunuHenHonm dopmMbl B KoopauHaTtax. Matpuua
OunuHenHom opmbl

12 CummeTpudeckme M KOCOCMMMETpUYECKNE OunnHenHole dopmbl. KBagpaTudHble
dopwmbl. [NpnBeaeHne kBagpaTUYHbIX POPM K KAHOHUYECKOMY BUAY

13 3aKoH MHepuumn KkBagpaTU4dHbIX popM. MNonoxuTensHO onpeaeneHHble KBagpaTUdHble

dopmbl. Kputepunn CnbBectpa

[ns oueHnBaHMsA pe3ynbTaToB 0O6y4YeHMs Ha SKk3aMeHe UCMONb3YHTCA criegyoLume
nokasarenu:

1) 3HaHNe TEOPETUYECKNX OCHOB;

2) yMeHue pellaTb 3a4aun

3) yMeHMs NPUMEHATb 3HaHUA B NpodeccnoHanbHomn cdepe;

4) ycnewHoe NpoxoxaeHue TeKyLlen atTectaunn.

[na oueHvBaHUA pe3ynbTaTOB 9K3aMeHa WUCMONb3YeTCA WkKasia: «OTIIMYHOY», «XOPOLLOY,
«yOOBMNETBOPUTENBHOY», «HEYOBINETBOPUTENBHOY.



CooTHoLEeHWE nokasaTenen, KpUTepmes U LLKalibl oueHUBaHNA pe3yribTaToB o6yqu|/|;|

NMOKa3aHbl B Cﬂe,ﬂleU.leVI Tabnuue:

KpI/ITepl/IVI OLIEHMBaHMA KOMNETEHL M

YpoBeHb
cchopmupos
aHHOCTHU
KOMNeTeHumn
7

LLkana
OLEHOK

[MonHoe cooTBeTCTBME OOYy4aoLWMUMCa BCEM
nepedYncrieHHbIM nokasatensam Mo Kaxagomy M3 BOMNPOCOB
KOHTPOSIbHO-U3MEPUTENBHOIO MaTepuana.

Obyvatowminca B nOMnHOWM Mepe BriageeT MNOHATUNHBLIM
annapaTtoMm [JaHHoW obnactu Haykm (TeopeTuyeckumu
OCHOBaMM AUCUUNSIMHLI), crnocobeH NUNNICTPUPOBaTL
OTBET NpUMepamu, NPUMEHATb TEOPETUYECKME 3HAHMA ONS
peleHns npakTuyecknx 3agady B obnactu Kypca, CTyAeHT
ymeeT paboTtaTb C pasfiMyHbIMM MUCTOYHUKAMM HayYHOW
nHdopmMauum, rpamMoTHO U NPaBUITbHO NPEeACcTaBnseT CBOU
pesynbTartbl, NpaBuUnbHO oTBeYaeT Ha Bonpocskl KM

MoBblWeHH
bl YPOBEHb

OTnu4yHO

HecootBeTcTBMe oTBeTa obOy4alolwleroca OAHOMY U3
NepeyncrneHHblX Bblle Moka3atenen (K ogHoMy U3
BOMPOCOB KOHTPOSIbHO-U3MEPUTENBLHOrO Matepuana) u
NpaBWibHbLIN  OTBET Ha [OOMNOSMHUTENbHbLIA BOMNPOC B
npeaenax nporpaMmbi.

nnu

HecooTteeTcTBMe oTBeTa obyvatoweroca nobbiM ABYyM U3
nepedncrieHHbIX nokasatenenm (MMbo AOBYyM K OOHOMY
Bonpocy, nMbo N0 OJHOMY K KaXgomy BOMpocy
KOHTPOJSbHO-N3MEPUTENBHOINO MaTepuana) U npasBuibHbIE
OTBETbl Ha [Ba [JOMOMHUTENbHBIX BOMpoca B npegenax
nporpammbl.

Ba3zoBbin

ypoBeHb

XopoLuo

HecooTeeTcTBMe oTBETa oOy4arowerocs nobbiM ABYM M3
nepeyncneHHbix nokasaTtenen n HenpaBUMbHbIA OTBET Ha
AOMONTHUTENbBHbIV BONPOC B Npeaenax nporpaMmmbi.

nnm

HecooTtBeTcTBMe oTBeTa oby4vatouwieroca nobbiM Tpem 13
nepeyvncneHHblX nokasaTtenen (B pasnuyHbIX KOMOMHaLUMAX
MO OTHOLUEHMIO K BOMPOCaAM KOHTPOSIbHO-U3MEPUTENBHOTO
martepwuana).

MoporoBbin
YPOBEHb

YposneTtsopu
TEeNbHO

HecooTtBeTctBne oTtBeTa obOy4atowerocss nobbim n3
nepeYmcneHHblX nokasaTtenen (B pasnmyHbiX KOMOUHaLMAX
Mo OTHOLUEHUIO K BOMPOCaM KOHTPONbHO-U3MepPUTENbHOIO
mMarepwuana).

HeynosneTtso
pUTENBLHO

20.3 PoHA oLEeHOYHbIX cpeacTB cchOPMMPOBAHHOCTU KOMMNETEHLUNA CTYAEHTOB,
pekomMeHAyeMbIn AnA NpoBeAeHUA AMarHoCTUYecKux pador




Nel. Ilyers xq, ..., 7, — BeKTOPBI JIHHEHOTO HpocTpadcTBa i Hag nojgem F. Bripamenne
BHIA T + ... + 0,2, ¥, ..., 0, € F HasLIBaeTCd

a) JMHeiHoli KoMOuHaMeld;

6) akcHOMOl KOMMY TATHBHOCTH;

B) HeauHeiiHol KoMOnHaimeil.,

Ne2 Ecam cpenn kosddunnentor nuaeliHoli KoMOHHAIMH €CTh HeHYJIEBRIE, TO TAKVIO
JIHHEHHY10 KOMOHHAIIHIO HASBIBAIOT

a) HeTPMBHUAJILHOI;

6) TpPHBHAIILHOIL.

Ne3 Ecam cpenn koadbdunpenTos auHeiinoll kKoMOHHAIIAN HET HeHY/IeBBIX Koadduim-
EHTOB, TO TAKYIO JHHeliHYI0 KoMOHHAIHIO HASBIBAIOT

a) TPUMBHAIILHOI;

0) HETPHBHAJILHOI,

Ned Panr marpunsl A paBeH ... 4HCIY JHHeHO HE3ABHCHMBIX CTOJIDIOB.

a) MAKCHMAJILHOMY;

6) MHHHMAJIBHOMY;

Neh Baszuc ey, ..., e, eBKINI0BA WIH YHHETAPHOIO NPOCTPAHCTEA HA3BIBAETCS OPTOTO-
HAJIBHEIM 1IpH 1,7 = 1, ..., n,1 # J, eciu

a) (e;.e;) =0;

6) (Ei.{?}'j # 0.

Ne6 Kak nasuisaerca cnepyomue coticrea marpun; (A+B)C = AC+BC,C(A+B) =
CA+CB

JHCTPUOY THBHOCT .

Ne7 [ocuwraitre onpejienuTelb THATOHATLHON MATPHIILI

6 0 0
A= 0 3 0
00 5
90
Ne8 Panr marpuns A pagen
6 0 0

03 0

[
oo o o

000

3

N9 Jlann npa Bexropa k = (—2,4),m = (1, —2). dpasercs 1 jJaHHAs cHCTEMA Bek-
TOPOB JHHEIHO He3aBHCHMOI?

HeT

Ne10 O6pasyior i Gazue cieayiomne sexropa: k = (3,7),m = (—6,14)

na

Kputepuu un wkanbl oueHnBaHusa 3agaHun ®OC:

1) 3agaHug 3aKpbIToro Trna (BbIoop 0aHOro BapuaHta oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI OTBET;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.

2) 3agaHug OTKPbITOro Tuna (KOPOTKUU TEKCT):

e 2 0anna — ykasaH BEpHbI OTBET;



o 0 6GannoB — ykasaH HeBepHbIN OTBET.

3) 3agaHug oTKpbITOro Tuna (4YMcno):

e 2 6anna — ykasaH BEpHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUN
ANarHOCTUYEeCKUX paboT C Leribio OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS AaHHOMN
AUCLUUNIUHBI (3HAHUX, YMEHUN, HAaBbIKOB).

lMporpamma pekomeHgoBaHa HMC maTtemaTtudeckoro dpakynbteta npotokon Ne 0500-03
oT 18.03.2025 r.
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