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PABOYAS ITPOT'PAMMA JUCHUITVIMHBI
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Hanpagsuenue noaroroBku: 09.03.01 Undopmatrka v BEIYUCIUTENbHAS TEXHUKA
HanpasyaenHnocts (mpo¢uiib): KoMObOTEpHOE MOICIIMPOBAHNE U aHAIIA3 JAHHBIX
KBamudukanus (crenenn): 6akanaBp

dopMma 00y4eHHUs1: OUHAs

NHCTUTYT: MaTEMAaTHKH, €CTECTBO3HAHUS U TEXHUKH

Kadenpa: MaTeMaTK1 1 METOIUKY €€ MPEMOJABAHMS

o4Has ¢popma O0YHO-3204HAasi 3a04Has
(¢popma ¢popma
Kypc 1
CemecTp/TpumMecTp 1,2
Jlekuuu 36
JlabopaTopHble 3aHATHS
IIpakTnyeckne (ceMuHap- 72
CKHe€) 3aHATHS
B T. Y. IPaAKTHYeCKasi MO/~ -
TOTOBKA
®opma(b1) mpoMe:xxyTOUHOH | 3ader - 1 cemecTp
aTTecTAllUH Ok3ameH (0,3) - 2 cemectp
KonTtpoJasn 9
HNubie popMmbl padoThl -
CamocrosiTejibHas padoTa 62,7

Bcero gacos: 180 u

TpymoeMKocTh: 5 3a4eTHBIX eTUHMIL

Pa3paborunk(u) padboueii mporpaMMmsl:

Kanouoam gusuxo-vamemamuyeckux nayk, ooyenm E.B. Heonuna




I. OPTAHU3AIIMOHHO-METOJIUYECKHAM PA3IEJ

Henb n3yvyeHuss JMCUMILVIMHBI. BOCIIUTAHUE Y CTYICHTOB OOIIEH MaTeMaTHUYECKOW KyJIbTYpHI,
MproOpeTeHNe CTyACHTaMH IIIMPOKOTO Kpyra MaTeMaTHYECKUX 3HAHUM, YMEHHI U HaBBIKOB, B TOM YHC-
JIe YMEHHUE CTyJIE€HTaMH pa3BUBAaTh HaBBIKM CaMOCTOSITEILHOTO M3Y4YEHMs y4eOHON M HAy4YHOH JIMTepa-
TYpBl, COZIEprKalel MaTeEMaTUUECKUE CBEACHUS U PE3yJIbTATHI.

3anaum u3ydeHusl JUCHUNINHBI:
v OcBOEHHE CTYJEHTAMH OCHOBHBIX TOHSTHIA, METOIOB, (POPMHUPYIOMIKMX OOIILYI0 MareMaTH-
YeCKYy0 MOATOTOBKY, HEOOXOAUMYIO JUIS YCHEITHOTO PEIICHHS IPUKIIAJIHBIX 337134,
v/ [OArOTOBKA CTY/EHTOB K JEATEILHOCTH B COOTBETCTBHH C KBATM()UKAIIMOHHON XapaKTepH-
CTUKOM OakanaBpa MO HANpaBJIEHUIO, B TOM uucie (OpMHpPOBAHHE YMEHHMH HCIOIb30BaTh
OCBOCHHbLIC MAaTEMAaTHYCCKHUE METOAbI U BJIaACTh UMU B HpO(I)eCCHOHaJ'IBHOfI JACATCIIBHOCTH.
Mecto qucuumiunbl B cTpykrype OIIOIL: peanusyercs B pamkax o0s3aTeabHOM yacTu 0J10-
ka b1. ucuumimunel (MpeaMeTHO-COAePKaTeIbHBIN MOIYJIb).

ILnanupyembie pe3yJbTaThl 00y4eHHUs 110 TUCHMILIHHE!

Kon u nazBanue

NHaukaTopbl JOCTHXKEHUS

[lnanupyemble pe3yJibTaThI
0o0yueHust

KOMIIETEHIIMH KOMIIETEHI[M U
0 JUCIHUILJINHE

OIIK-1 3HaTh: 3naer:
CrocobeH  mpuMe- | - ocHOBHbBIE 3aKOHBI €CTECTBEHHOHA- | - OCHOBHBIC MOHSTHS W METOJIbI JIH-
HATH  CCTECTBEHHO- | yyypix QMCLHUIUIMH; METOABI Mare- | HEWHOM, BEKTOPHOM M BBICIIEH all-
Hay4HBIC n 00- MaTHU4YECKOr0 aHaIM3a U MOIEIIUPO- Fe6pbl, OCHOBHBEIC anre6pa1/1qec1<ne
;ﬁl{iﬁ;ﬁ?Heplﬁgoﬂu BaHMsI; TCOPCTHYCCKOEC H Z?KCHepI/I- CTPYKTYPBI;
MATEMATHIECKOTO MEHTaJIbHOE MCCIIEAOBAHUE;
aHanmM3a U Mojenu- | Y MeTh! Ymeer:
pOBaHUs, TEOPETHU- - BBITIOJIHATH CTaHJApPTHBIC | - BBIMOJIHATH OCHOBHBIC MaTeMaTH-
YECKOI0 M DOKCIE- | IEMCTBHA € Y4YETOM  OCHOBHBIX | YECKHE OICPALMH Hal MHOKECTBAMU

pI/IMeHTaJ'[BHOFO HcC-
CJIEZIOBaHUS B IIPO-
deccroHanbHOU Jie-
ATEIBHOCTH

MOHITH, GOPMYITUPYEMBIX B paMKax
0a30BBIX MaTEMAaTHYECKUX
TUCIIHTIINH;

— pemiaTh THIIOBBIC y4eOHBIC 3aJjavd
II0 OCHOBHBIM MAaTEMAaTHYECKHUM
IACIHUIUIMHAM, WCIIOIL30BaTh OC-
HOBHBIC 3aKOHBI €CTECTBEHHOHAYY-
HBIX JUCIUIUIAH B TMPOQECCHO-
HaJILHOU EeSITEILHOCTH,

U HaJ MaTpullamMH; peuiath aareOpa-
MYECKUE YPABHEHUS U CUCTEMBI JIH-
HEWHBIX alreOpanyeckux ypaBHe-
HUI{; peraTh MaTeMaTHYeCKUe 3a7a-
YH, CBOJSIINECS K CHCTEMaM JINHEH-
HBIX aIredpanyecKkux ypaBHEHUH;

Baagern:

- HaBbIKaMu O00OpabOTKM W aHaIu3a
HayYHO-TEXHUYECKOH uH(popMa-
L.

Buaageer:

- METOJaMU JINHEMHOW, BEKTOPHOHN U
BBICIIEH anreOpbl U METOTUKON HX
MIPUMEHEHHUSI JUIsl pelieHus npodec-
CHOHAJIBHBIX  33/a4  ITOCPEACTBOM
OBM.

Il. COAEP’)KAHUE U OFBEM JUCHUIIJIMHBI
€ YKa3aHMEM KOJIHYECTBA YaC0B, BbIICJCHHBIX HA KOHTAKTHYI0 padoTy 00y4aroimmXxcs
¢ npenoaasareJieM (110 BUIaM y4eOHbIX 3aHATHI) U HA CAMOCTOAITEIbHYI0 padoTy




AyIHMTOpHBIE 3aHSI-

No THSA Cam.
HaumeHoBaHue pa3iesioB U TeM Bcero
n/n pao.
JIK n3 | Jb

Pasjen 1. DjieMeHThI TEOPHH MHOKECTB 8 2 4 2

1. Tema 1. [lonsitue MuHoxkectBa. Onepanuu HaJ 4 1 2 1
MHO>KECTBaMHU

2. Tema 2. bunapuele oTHoweHus. Bunapl Ounap- 4 1 2 1
HBIX OTHOIICHUHN
Pasnen 2. OcHoBHbIe ajredpamveckue 8 2 4 2
CTPYKTYPHI

3. Tewma 3. bunapHsbie onepanuu. Anreopsl. 4 1 2 1

4, Tewma 4. I'pynima. Kossio. [Toge. 4 1 2 1
Pa3zneu 3. IToJie KOMILIEKCHBIX YHCE 16 4 8 4

5. Tema 5. AnreOpanueckast popma KOMITJICKCHO-
ro yucia. Onepanuu Haj KOMIUICKCHBIMHU YHC- 8 2 4 2
JIaMH.

6. Tema 6. Tpuronomerpuueckas ¢opmMa KOM-
MJIEKCHOTO uucia. V3BieyeHue KopHeW n-ou 8 2 4 2
cTenenu. Pelienre IBy4JIeHHBIX YPaBHEHHIA.
Pasnen 4. MaTpuusl 20 12

7. Tema 7. Matpuiisl 1 oriepaiv HaJ HUMU. 10 6

8. Tema 8. OOparnas marpuna. Pemenue mart- 10 9 5 5
PUYHBIX YPABHEHUM.
Paznen 5. Onpenennrenn 20 6 8 6

9. Tema 9. BerunciieHne U CBOMCTBa ONpeIeInTe- 10 3 4 3
JIeH N-TO MOpsI/IKa.

10. | Tema 10. Panr maTpuIsl. 10 3 4 3
KoHTpoub -
Dopma omyemHocmu: 3a4em
Hroro 3a 1 cemectp 72 18 36 18
Pazpgen 6. CI/ICTEMBI JIMHEeHHBIX ajredpanye- 29 4 3 10
CKHMX YPaBHeHMii

10. | Tema 11. Pemenue CJIAY mo npaBmny Kpa- 9 5 2 5
Mepa. Perienre MaTpUuHbIX YpaBHEHUH.

11. | Tema 12. Pemenne CJIAY meToa0oM mocieno-
BaTENbHOTO HCKIIOUYECHUS TEPEMEHHBIX (METOJ 7 4 3
l"aycca).

12. | Tema 13. OgHOpPOIHBIE CHUCTEMBI JTUHEHHBIX
YpaBHEHUH U MOCTpoeHue (yHAaMEeHTaIbHOU 6 2 2 2
cuctembl pemenuii. [loctpoenne obiero pe-
menust CJIAY B BekTopHO# hopme
Pafnen 7. BeKTOpHbIE NMPOCTPAHCTBA M JIM- 29 4 8 10
HeliHble 0TOOpaYKeHUs .

13. | Tema 14. Jluneiinas 3aBUCUMOCTh U HE3aBUCH-
MOCTb CHCTEMBI BEKTOpoB. baszuc u pasmep- 5 1 2 2
HOCTh BEKTOPHOTO MTPOCTPAHCTBA.

14. | Tema 15. BekrtopHBIE MPOCTpPAHCTBA CO CKa-
JSIPHBIM YMHOK€HUEM. EBKIINIOBBI BEKTOPHBIE 5 1 2 2
MIPOCTPAHCTBA.

15. | Tema 16. JIuneitHble OTOOpAXKEHUS U OIEPATO- 5 1 2 2

pel. IlpencraBiieHne JNMHENHBIX ONEpPaTOPOB




MaTpPHUIIAMH.
16. | Tema 17. CoOcCTBEeHHBIE BEKTOPHI U COOCTBEH-
HbIC 3HAYEHHs. XapaKTEPUCTUUYECKUE YpaBHE- 7 1 2 4
HUSL.
Pa3nen 8. MHoOrou/ieHbl OT O/IHOI MepeMeH-
. 25 5 10 10
HOM.
17. | Tema 18. IlonsTHe U CBOWCTBA ACIMMOCTHU
MHOTOWIEHOB HaJ JAaHHBIM YHCIIOBBIM IIOJIEM. 12 2 5 5
HO/1 1 HOK mHorousieHoB
18. | Tema 19. Ilenbie u panoHaIbHBIE KOPHH MHO- 13 3 5 5
ro4JieHa ¢ palMOHAIBHBIMU K03 puumeHTamMu
Paszaea 9. MHoro4jieHbl HaJ I0JEeM KOM-
IVIEKCHBIX 4YMceJl M HajJ IoJieM JIeHCTBH- 29,7 5 10 14,7
TeJbHBIX YHCeJl.
20. | Tema 20. MHorowIieHsl HaJl II0JIEM KOMILIEKC-
HBIX YMCel W HaJ IOJIEM JCHCTBUTEIBHBIX YUH- 11 2 4 5
cell.
21. | Tema 21. ®opmynsl Buera. 8 1 2 5
22. | Tema 22. Pemenue anrebpandeckux ypaBHe- 10.7 2 4 47
Huil. ®opmynsl Kapnano. Meron ®@eppapu ’ ’
KoHTpoiib 9
Okzamen 0.3
HToro 3a 2 cemecTp 54,3 18 36 447
8 MOM Yucie NPaKmuyeckas no020mosKa _
HTOrO: 180 3% | 72 62,7

1.

OuHo-3a04Has popma 00yueHus (re peanuszyemcs)

3aouHasi popma 00yueHMsI (He peanusyemcs)

I11. OHEHOYHBIE MATEPHAJIBI JIJISI TPOBEJIEHUA TEKYIIEA 1
MPOMEXYTOYHOM ATTECTAIIMA OBYUYAIOIIUXCA MO JUCIHUATIIIUHE

KonTtpoabsnas padora no aaredpe B 1 cemectpe

Onpenenure MHO>KECTBO
A:{xeR/\x2 —-8x+15>0 },Bz{Xe R/\3x_5620 }

2.
3.

Texymias aTTectalys MpoBOAUTCS B (popMe KOHTPOIBbHOI paboThl, TECTA.

ANB,

€ClIn

AcconarrBHa Jiu onepauus * Ha R, onpeneneHHas npaBuioM X * Y = X 2+ }12?

Pazpemiumo 5 B KoOJblIE <Z[£],+,->, rue Z[\/g]:{a+b\/§,a,b62} ypaBHEHUE

(-8+3v5)x=1+25?
4. OnpenenuTb paHr MaTPULIBI

1) MeToA0M OKAMMIIIOIIMX MUHOPOB,
2) NpUBEJICHUEM K CTYIIEHUATOMY BUIY

1 -1 -1 3
54 -4 -4 15

3 2 -2 -2 7




4 5
5. Haiinute maTpuily, oOpaTHYIO MaTpHIie A=(2 3} .

6. Pemuth ByuneHHoe ypaBHeHue X* + 81 = 0.

7. N300pa3uTh Ha KOMIUIEKCHOM TNIOCKOCTH MHOXECTBO 1<|z-2+i|<4 npu ycnoBuu 7/6< arg z
<3n/4 ,i%=-1, zeC.

8. Berancuts (1-1)%, rae i%=-1 .

KonTpoabHasi padoTa mo ajaredope Bo 2 ceMecrTpe
1. BeruucnuTh onpeeanTeNb

2 1 2 3
3 -2 7 5
3 -1 -5 -3
5 -6 4 2

2. Ucnone3ys hopmynel Kpamepa, HAWTH CyMMY pEUICHHH CHCTEMBI
31:1 - 21:2 + 4):3 == 4

4-3 2 9
3. Pemure Mmatpuunoe ypaBuenue A*X=B, ecnu A= (z 5 _3), B=( 4 )
5 6-2 18

4. Haiinure cOOCTBEHHBIM BEKTOp MATPHUIBl A, COOTBETCTBYIOUIMI COOCTBEHHOMY 3HAYEHUIO

1 01
A2, ecmA=|1 1 0|
011

5. Haiitu o61uee pemieHne 0qHOPOIHOM CHCTEMBI TMHENHBIX YpaBHEHHUM
JC1 - 5JC2 + JC_; == {] .
41’1 —?JCQ +2JC3—JC4,+5JC5=0

6.Haittu HOJ] muorounenos f(x)= 2x* -x3 + 3x? - 2x + 1 u g(x)= 3x® + 2x? - 2X + 3 u BBIPA3UTH
€ro JTMHEHHO.

7. Pemuth ypaBHEHHUS

2x3 + 6x2 - 6x — 28 = 0.

X*+ 23 +3x2+6x+9=0.

ITpoMexyTouHas aTrectanusi OOydyaroluXcs OCYLIECTBIsAETCS B (popme 3auera u
9K3aMEHa C MCIOJIb30BAaHUEM CIIEAYIOIIMX OLIEHOYHBIX MATEPUAJIOB: IEPEYEHBb BOIPO-
COB K 3a4€Ty, IepEeYEHb BONPOCOB K IK3aMEHY .

Bonpocwi k 3auemy
(1 cemecmp, ounan popma ooyuenusn)
1. MHoxecTBa u ornepalnyy HajJ HUMH.
2. CaoiicTBa omepanuii HaJ MHOXECTBaMH. YHHUBepcallbHOe MHOXecTBO. [luarpammsl Ditnepa-
Benna.



HBOo~NOO AW

23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

HRoOoo~NoOr~WONE

13.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

0.
11.
12.

IIpsiMoe Ipou3BeEHIUE MHOKECTB.

bunapHbie OTHOIIEHUS.

[IpencraBnenne OMHAPHBIX OTHOLICHUHN Tpadamu.

Kommo3surust OuHapHBIX OTHOIICHUH. MHBEpCHs.

HekoTopeie Bu1bl OMHAPHBIX OTHOLIEHUH.

OTHo1IeHNE 3KBUBAJIEHTHOCTH. [Iprmepsl.

PakTOP-MHOKECTBO.

OTHo1IeHNEe MOpSAaKA.

[Tonstue pyHkuu (0TOOpAKEHUS).

bunapHbIe U N-MECTHBIE ONEPALIUH.

CBoiicTBa OMHAPHBIX OlEepaIui.

HeiiTpaibHble 1 CHMMETPUYHBIE 3JIEMEHTHI.

ANIMTHUBHAS U MYJIbTUIUIMKATHUBHAS (POPMBI 3alMCH OMHAPHBIX OIepaIuil.
[Tonsarue anredpsl. [loganreOpsr.

['pynmsi. [Ipumepst rpymm.

ITonsatue konpua. Iloakomnswo.

[Tonstre nosns. Ilone panroOHaIbHBIX YUCEN.

[Tone KOMIUIEKCHBIX YUCET.

Onepanuu HaJ KOMIUIEKCHBIMU YHCIIaMU B anreOpandeckoit ¢popme.

Monynb 1 apryMeHT KOMIUIEKCHOTO 4Hcia. ['eoMeTpudeckoe MpeicTaBiIeHue KOMIUIEKCHBIX
YHCEll.

Tpuronomerpuyeckas GpopmMa KOMIUIEKCHOTO 4ducia. JIeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMHU B
TPUTOHOMETPHUECKOH dopme.

KopHu n-ii crenenn U3 eIMHULBI U U3 IPOU3BOJIBHOTO KOMIIJIEKCHOIO YUCIIA.
ITonsitue Matpuubl. Bujbsl Mmatpuir.

JIuHeiiHbIe Onepauy HaJl MaTpULIaMU, UX CBOKMCTBA. TPaHCIIOHUPOBAHUE MATPHULI.
YMHoxenue matpull. [lepecraHoBoUHbIE MATPULIBI.

OnemeHTapHble IpeoOpa3oBanusa MaTpull. CTyneHYaTble MaTPULIBI.

[IpuBeneHrne MaTpuLbl K CTYIIEHYaTOMY BHULY.

Ornpenenurens KBaAPaTHON MaTPUIIBL.

Brrancienue onpeaenuteneit 2-ro u 3-ro nopsaka.

OCHOBHBIE CBOMCTBA ONPEICTUTEIICH.

MuHops! 1 anredpandeckue T0MoaHeHHs. Pa3noxkeHne onpeaenuTens Mo CTPOKe WU CTONOIY.
Panr matpuiel. Onpenenenre panra NpUBEACHUEM MaTPUIIBI K CTYIIEHYaTOMY BHUITY.
Panr maTpuuel. Meron okaliMIIAIOIIUX MUHOPOB.

OObpaTtumble MaTpulibl. Berurcienne o0paTHOl MaTPHUIIBL.

Bonpocwt k skzameny

(2 cemecmp, ounas popma ooyuenusn)
3anuce U pelieHre CUCTEMBI N TMHEHHBIX YPaBHEHUH ¢ N IEpEMEHHBIMU B MAaTpUUHON (hopMe.
Pemenue cucrembl TMHEHHBIX ypaBHeHUH 1o popmynam Kpamepa.
JInHelHbIE YpaBHEHUS.
Cucrema JIMHEHHBIX ypaBHEHUH, (popmbl 3amucu. PaBHOCHIIbHBIE CUCTEMBI.
Pazpemennsie CJIY. DnemeHTapHble MpeoOpa3oBaHUs CHCTEM.
Pemenue CJIY meronom ["aycca. [Tonstue obmero pemenust CJIY.
OpHOpOHBIE CUCTEMA JTUHENHBIX YpaBHEHUN. DyHaMEHTAIIbHAS CUCTEMA PELLEHUH.
JluneitHoe MHOTOOOpa3ue peleHnit HEOJHOPOIHOM CHCTEMBI TMHEHHBIX YPaBHEHUH.
[ToHATHE BEKTOPHOTO MPOCTPAHCTBA, IPUMEPHL; apU(PMeETHIECKOe BEKTOPHOE IPOCTPAHCTBO.
[TonsiTre TMHEHHOTO MHOTOOOpa3Hs.
JIuHelHas 3aBUCUMOCTb ¥ HE3aBUCUMOCTb CUCTEMBI BEKTOPOB.
basuc u panr cucrembl BekTopoB. KoopanHatHas cTpoka (CTOI0EI) BEKTOpa OTHOCHUTEIBHO
IaHHoro Oasuca.
JIuneiinble 0TOOpakeHUs BEKTOPHBIX IPOCTPAHCTB; IPUMEPHI.



14. Marpuua nuHeiiHoro onepatopa. CBsi3b MeXy KOOPIAMHATHBIMH CTOJIOIIaMU BEKTOpA OTHOCH-
TEJIHHO Pa3IMYHBIX 0A3HCOB.

15. CoOcTBEHHBIC BEKTOPHI M COOCTBEHHBIE 3HAUCHHS. XapaKTEPUCTUIECKOE YpaBHEHUE.

16. IIpocToe TpaHCIIEHIEHTHOE pacIIupeHne 00JaCTH LIETOCTHOCTH.

17. Crenenp MHOTOYJICHA.

18. ITonsiTHe U CBOMCTBA AETMMOCTH MHOTOUJICHOB HAJ IAHHBIM I10JIEM.

19. [lenenre MHOTOUYJICHA HA MHOTOYICH «yTOJIKOM» H IO cxeMe SIKOBKHHA.

20. Jlenenne MHOTOUJICHA Ha IBYWIeH X-a. Teopema be3y. Cxema ["opHepa.

21. HanGonpmunii 00muiA 1M TENb IBYX MHOTOWICHOB. AnroputM EBkina.

22. Jluneiinoe npeacrasienne HO/I 1ByX MHOTO4JICHOB.

23. HO/I HECKOMbKUX MHOTOWICHOB. B3aUMHO MTPOCThIE MHOTOYJICHBI.

24. HanmeHsbliiee 0011ee KpaTHOE MHOTOYJICHOB.

25. HenpuBoauMbIe HaJ IMOJIEeM MHOTOWIeHbl. Pa3znoikeHne MHOroujeHa B IMPOU3BEICHUE HOPMHU-
POBAHHBIX HEIIPUBOIUMBIX MHOKHUTENICH U €T0 €IMHCTBEHHOCTb.

26. Pa3noxeHne MHOrO4JieHa MO CTENeHIM JIBy4IeHa X-a.

27. ®opmynsl Buera.

28. ComnpsKEeHHOCTh MHUMBIX KOPHEIl MHOTOWIEHA C IeHCTBUTEIBHBIMU KOIPPUIIUECHTAMH.

29. Pa3noxeHne MHOTOWICHA HAJ TTOJIEM JICHCTBUTEIBHBIX YHCEN B IIPOU3BEICHIE HETIPHUBOIMMBIX
MHOKHTEIIEN.

30. YpaBuenus tperbeii crenenun. @opmynsl Kapaano.

31. VYpaBHenue yerBepToii crenenu. Meron deppapu.

32. llenbie KOPHU MHOTOYJICHA C IEIBIMU KO PUITCHTAMH.

33. PanuonanpHbIe KOPHA MHOTOYJICHA C IEJIBIMU KOdhDHIIEHTaMU.

IV. IEPEYEHD JINTEPATYPBI, HEOBXOJUMOI JJIs OCBOEHHUS
JUCUMIIINHBI

4.1. OcHoBHas JIuTEpaTypa

1. JluraBpun, A. B. Jluneiinas anreOpa: yuebHoe mocobue: [16+] / A. B.JlutaBpun,
T. B. MouceenkoBa ; Cubupckuii denepanpHblii yHuBepcurer. — KpacHospck : Cubupckuii deme-
panbubiii  yHuBepcuter (CDY), 2022. — 244 c. : un. — Pexum pgoctyma: mo MONMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=705607 (mara obpamenus: 10.04.2024). —
bubmuorp.: c. 238. — ISBN 978-5-7638-4604-1. — TekcT : 37E€KTPOHHBII.

2. Tyran0aes, A. A. Jluneitnas anreOpa: yaeoHoe nmocodue : [16+]/ A. A. Tyranbaes. — 3-e u3n., crep.
— MockBa : ®JIHUHTA, 2024. — 75 <c¢. — Pexum pgocTyma: 1O MOJNUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=115141 (nata obparmenus: 10.04.2024). — ISBN
978-5-9765-1407-2. — TekcT : 3EeKTPOHHBII.

4.2 JlonoiHuTeAbHAS JIUTEPATypa

1. Jluneiinas anredpa: yuebnoe nocodue / H. B. I'penacosa, H. 1. XKenounkuna, M. A. Kopemnukona
[ np.] ; Ypanbsckuit penepanbhblii yHuBepcuteT uM. nepsoro Ilpesnnenra Poccun b. H. Enbriuna. —
ExarepunOypr : U3natensctBo Ypanbckoro ynusepcurera, 2019. — 91 c¢. — Pexxum noctyna: no nog-
ITHCKE. —  URL: https://biblioclub.ru/index.php?page=book&id=697344 (nata obpaweHuns:
10.04.2024). — bubmuorp. B kH. — ISBN 978-5-7996-2776-8. — TekcT : 3eKTPOHHBIH.

2. NBanoBa, C. A. Jluneiinas anreOpa: yueOHoe mocobue : [16+] / C. A. Banosa, B. A. [1aBckuii ;
KemepoBckuii rocymapcTBeHHBI YHUBEPCUTET. — 2-€ U311, iepepad. u gon. — Kemeporo : Kemepos-
CKHUil rocynapcTBeHHbIN yHuBepcuteT, 2019. — 125 c. : ui., Tabn. — Pexum goctyna: mo noJmmcke. —
URL: https://biblioclub.ru/index.php?page=book&id=573547 (mara obpamenus: 10.04.2024). -
bubmumorp. B kH. — ISBN 978-5-8353-2359-3. — TeKCT : 21€KTPOHHBIH.



https://biblioclub.ru/index.php?page=book&id=705607
https://biblioclub.ru/index.php?page=book&id=115141
https://biblioclub.ru/index.php?page=book&id=697344
https://biblioclub.ru/index.php?page=book&id=573547

V.IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM CE-
TN <MHTEPHET», HEOBXOJAUMBbIX /151 OCBOEHHUA JTUCIIUITJIMHbI

Ccbuika Ha uHPoOpMa-
LMOHHBIN pecypc

HaumeHoBaHue pa3padot-
KH B 3JIeKTPOHHO# dopme

JocTynHoCTh

http://www.biblioclub.ru

DIIeKTPOHHO-OMOIMOTEUHAS CH-
crema (OBC)

YHuBepcuterckas OuOIMOTEKA
OHJIANH

Perucrpanus uepes nro6o0ii
YHUBEPCUTETCKUHN KOMIIBIOTED. B
JlaJIbHEMIIIEM WHIUBUY JTbHBIN
HEOTPAaHUYEHHBIN TOCTYH U3 JII0-
001 TOYKH, B KOTOPOU UMEETCS
pocryn K cetu MHTEpHET

http://www.school.edu.ru

Poccuniickuit
TEJIbHBIN MmopTal

o0mieo0paszoBa-

HeorpannueHnnsiii noctyn

http://www.krugosvet.ru

OJeKTpOHHAs >HLUKJIONEAUs, B
KOTOPOH IPEICTaBIECH MaTepHUall
[0 OCHOBHBIM MaT€MaTHYECKUM
TEpMUHAM, a TaKxke Ouorpadu-
YeCKHUEe JaHHble 00 M3BECTHBIX
MaTeMaTHKaXx.

HeorpanuueHHblii 10CTy

http://www.exponenta.ru

OO6pa3oBarenbHBIA MaTeMaTuye-
CKMH CalT, COAEpKAIMl MaTe-
MaTUYECKUE MAKeTbl I MOJ]-
JIEPKKU MPOBOJUMBIX 3aHATHU,
a TakKe METOJMYECKHE pas3pa-
00TKH

HeOI‘paHI/I‘ICHHHﬁ A0CTYyII

http://mathem.h1.ru

CnpaBouHass wuHpOpMAIHS IO
MaTeMaTUYeCKUM JUCIUTUIMHAM

Heorpannuensslii noctyn

http://allmath.ru

MaremaTuueckuii mopTan, Cco-
JIepKalMi  pa3zieipl:  BbICIIAs
MaTeMarTuKa, MpUKIaJHas mare-
MaTHKa, IIKOJbHAs MaTeMaTHKa,
OJIMMITHATHAs. MaTEeMaTHKa.

Heorpannuensslii noctyn

http://en.edu.ru

EcrecTBeHHO-HAY4YHBIN TIOpTa

HeorpannueHHbI octyn

VI. COBPEMEHHBIE TIPO®ECCUHOHAJIBHBIE BA3bI JAHHBIX
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

1. www.school.edu.ru Poccwmiickuit  00meo6paso- .
. CB0OOHBIN AOCTYI.
BaTEJIbHBIA NOPTa
2. www.garant.ru Iapant.PY — wunadopmann- .
g p o (bopman CBOOOAHBIN JOCTYTI
OHHO-TIPABOBOW MOPTAJ
3. Poccuiickuit  undopmaru-
OHHBI TmoOpTax B o0nacTu

www.elibrary.ru

1 00pa3oBaHUs

HayKH, TCXHOJIOT'MH, MCAULIUHLBL

CBOOOAHBIN TOCTYTI

www.consultant.ru

Poccuiickas KOMIIBKOTCPHAA
CITPpaBOYHO-ITPAaBOBas CUCTEMA

CBoOOIHBIN 1OoCTY



http://www.school.edu.ru/
http://www.exponenta.ru/
http://mathem.h1.ru/
http://www.school.edu.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://www.consultant.ru/

VII. JUOEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE ITPOI'PAMM-
HOE OBECIIEYEHME
HpI/I pcain3anuu yqe6H0ﬁ AUCHUINIMHBI IMMPUMCHACTCA CIICAYIOLICC JIMIOCH3MOHHOC U
CBOOOZHO paclpOCTpaHIEMOE IPOrpPaMMHOE O0ECIICUEHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

Vill. OBOPYJOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHUS, HEOBXO-
JAUMBIE J1JIs1 OCYIIECTBJIIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA IO
JUCHUIIJIMHE

Y4eOHbIe 3aHATUST IPOBOISTCS B Ay TUTOPHUSAX, YKOMIUICKTOBAaHHBIX CICIIHAIN3HUPOBAH-
HOM MeOembIo, B TOM YHCJIE CTAIIMOHAPHBIMHA WU TIEPEHOCHBIMA TEXHUYECKUMU CPEICTBAMU
o0ydeHus (IPOeKTOp, IKpaH, KOMIBIOTEP/HOYTOYK).

CamocrosiTenbHass pa0oTa MPOBOJUTCA B KaOWHETaX, OCHAIICHHBIX KOMIIBIOTEPHOM
TEXHUKOW C BO3MOYKHOCTHIO MOAKIIOYCHHS K ceTu «HTepHEeT» M o0ecnevYeHneM J0CTyna B
JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.



