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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
B1.0.10 MatemaTuka u MHOpPMaLUOHHbIE TEXHONOINKU

1. Koa u» HaumeHoBaHue HanpaBneHus noarotoBku: 05.03.06 — Jkonorms n NpUpo-
Aononb3oBaHue

2.1 pochunb NnoaroToBKU: [€03KOM0rns
3. Keanudmkauusa BbinyckHuKa: 6akanasp
4. ®opma obyyeHUs: 3ao4Has

5. Kadpegpa, oTBevatowas 3a peanusauuio AUCUMNNNHLIL: Kadeapa Npupoaonosb-
30BaHN4

6. CoctaButenu nporpammbl: [lapT AHHa AnekcaHOpOBHa, KaHAuMAAaT U3NKO-
MaTemMaTU4YeCKux Hayk, AOUEHT, bakynbTeT reorpaguu, reoakosiormm m Typusma,
anna_razinkova@mail.ru

7. PekomeHpgoBaHa: NpoTokon o pekomeHgaummn: HMC dakynbTeTa reorpadum, reo-
akonoruun un typmama Ne 8 ot 19.05.2025 r.

8. YueOHbIn rog: 2025/ 2026, 2026 / 2027 CewmecTtpbl: 1, 2, 3



2

9. Llenn 1 3apgayum y4ye6HON ANCLUNIIUHDI:

Llenu ducuyunnuHsbl:

- U3yYeHNe OCHOBHbIX MOHATUI BbICLLUEN MaTeEMaTUKN, TEOPETUYECKUX OCHOB Ma-
TemMaTU4YeCKUX MeTOA0B, MPUMEHSIEMbIX B NPUKIaAHbIX UCCeA0BaHNAX;

- co3gaHne HeobxoaMMOKM OCHOBbI AN UCMOSb30BaHUA CTyAeHTaMu COBpPEMEH-
HbIX CPEACTB BbIYNCIUTENBHON TEXHUKMU;

- O3HaKOMJIEHMe CTYAEHTOB C OCHOBaMW COBPEMEHHbIX MHPOPMALMOHHBIX TeX-
HOJSTOMMN, TEHOEHUMSIMU UX Pa3BUTUS;

- 0byyeHne CTyAeHTOB BO3MOXHOCTAM, NpMeMam u Metogam npoeccunoHanbHo-
ro UCNonb30BaHNA NakKeToB MpUKNagHbIX NporpaMm, OCHOBaM anroputMmsauumn, OCHO-
BaM IOrMKN U NOMMYECKMM OCHOBaM KOMMbIOTepa, NPOBEAEHUIO aHanum3a MnonyvYeHHbIX
pesynbTaToB.

3adayu:

- cthopmupoBaTtb y CTyAEHTOB npefcTaBneHne o yHOaMeHTarnbHbIX naesx u
A3bIKe MaTemMaTuKu;

- pa3BuUTb y CTYQEHTOB aHanMTUYeCcKoe MbllfeHne 1 obLLyio MaTemMaTU4eCcKyto
KynbTypy;

- BblpaboTtaTtb y CTYAEHTOB HaBbIKM NPUMEHEHUA COBPEMEHHbIX MHOPMAaLMOH-
HbIX CUCTEM 151 peLleHunst pasnuyHbIX NpodeccuoHanbHbIX 3a4au;

- cchopmmpoBaTh HaBbIKM CaMOCTOATENBbHOM paboThl CO crneumanbHOn nutepaTy-
poW.

10. MecTo y4ye6HOM AncuUNuHbI B cTpykType OOI:

OucumnnnuHa oTHocuTcAa Kk 6asoBon YacTn ydebHoro paboyero nnaHa no Hanpae-
nexuio 6akanaspuaTa 05.03.06 - Skonoruns u npupogonosb3osaHue (b1).

BxogHbIMK 3HaHMAMK AN OCBOEHUA aucumninHbl «MaTtemaTtuka n nHgopmaum-
OHHblE TEXHONOrMM» ABMSATCA 3HAHUA MaTeMaTUKU, UHPOPMATUKK, a TaKKe YMEHUS U
HaBblkM, CCOOPMUPOBaHHbLIE HA NpeablayweM ypoBHe obpasoBaHus B 0bLieobpasoBa-
TEenNbHOW LUKONe.

[aHHas ancuunnuHa aBnseTcs nNpealecTByowen Ang nocneayowero ndydeHns
TexX OUCUMNNNH, KOTOPblE paccMaTpuBaloT NPUMEHEHNE METOA0B MaTeMaTuKn, MHGOP-
MaTUKN U CpeacTB MHAPOPMALUMOHHBIX TEXHOMOMN B NpodeccrnoHanbHon aeaTenbHo-
ctn: «Ctatnctuyeckne MetToabl B ruapomMeTeoposiornm n npupoaononb3oBaHnmny, «H-
POpMaLMOHHbIE TEXHOMNOMN B 9KONOrMYECKOM NPOEKTMPOBaHUNY», «1pupogooxpaHHoe
nporpamMmmHoe obecneveHue».

11. MnaHupyemble pe3ynbTaTbl OOYyYeHUA NO AUCUUNNUHE (3HAHUS, YMEHWUA,
HaBbIK1), COOTHECEHHbIe C MMaHUpyeMbIMU pe3ynbTaTaMu OCBOeHUs obpasoBa-
TenbHOW NnporpaMmmbl (KOMNEeTEHLUAMU) U UHAUKATOPaMU UX OOCTUKEHUA:

Kon HassaHue Kon VHaukatop MnaHnpyemble pesynbTaTbl 00y-
KOMneTeHumnn yeHus
CnocobeH Ncnonb3yeT 6a- | 3HaTb: OCHOBHbIE MOHATUS BbIC-
NPUMEHSATb 30Bble 3HaHWA B | LULE MaTeMaTuKu, TeopeTudeckune
0as3oBble obrnactu maTe- | OCHOBbl MaTeMaTU4YeCKUX MeTo-
3HaHUA yH- MaTUKM W  WH- | OB, NMPUMEHSIEMbIX B NMPUKNaOHbIX
OrlK- | pameHTanb- OlK- | dopmaTukn Onga | nccneqoBaHUsX;  OCHOBbI — anro-
1 Hbix pasge-| 1.1 | 0o6paboTkM WH- | pUTMU3ALMM, OCHOBbI JIOTMKK U NO-
NIOB Hayk o dopmauum N | TIMYEeCcKne OCHOBbI KOMMbLIOTEPA.
3emne, ecTte- aHanu3a aaH- | YMeTb: Ucnonb3oBaTb COBPEMEH-
CTBEHHOHa- HbIX B 06nacTu | Hble CpeacTBa BbIYNCIIUTENBHON
YYHOIo 1M Ma- aKonornu N | TEXHUKW, NaKeTbl NPUKNaaHbIX Npo-
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TemaTude-
CKOro LMKIoB
npv peLleHum
3agay B 00-
nacTtu 3Korso-
TN 1 Npupo-
J0nosib3oBa-
HUA

npmpoaononb-
30BaHusA

rpamm, NPOBOAMTL @aHanm3 nony-
YeHHbIX pe3yrbTaToB.

BnageTb HaBbIKaMK: UCMONb30-
BaHWS1 COBPEMEHHbIX MHpopMaLn-
OHHbIX TEXHOMNOIMI; MPUMEHEHUS
COBPEeMEHHbIX MH(OPMAaLMOHHbIX
CUCTEM ONS peLleHns pasnnyHbIX
npodpeccroHarnbHbIX 3a4au.

12. O6beM aucumMnnuHbI B 3a4eTHbIX egunHuuax / yac. — 5/ 180.
dopma NpPoMeXyTOHYHOM aTTecTauum — 3a4eT; 3a4eT C OLEHKOWN.

13. TpyaoemkocTb No BuAam y4ebHown paboTbl

TpyaoeMKoCTb (Yachl)
Buz yue6HOM paBoTbi YcTtaHoB Mo cemecTpam
Bcero | ouyHas
1 cemecTp | 2 cemecTp | 3 cemecTp
ceccus
AyONTOPHbIE 3aHATUSA 24 2 4 6 12
B TOM 4ucne: nekumm 10 2 2 2 4
npakTnyeckme 6 — 2 4
nabopaTtopHble 8 — 8
CamocTosaTenbHas 144 10 34 44 56
paboTta
dopma NpomMexyTo4HOM
arTecrtaymMm -  3auerT; 12 — 4 4 4
3a4eT C OLEHKOM
NToro: 180 12 42 54 72
13.1. CopepxaHue gUCLUNIIUHbI
Peanunsauus

No HaumeHoBaHue

- asgena guc-

n/n pasA A
LMNIVHBI

CopepxaHue pasaena OQUCLUMIUHBI

pasgena gucuu-
NSMHbI C MOMO-
b OHNMANH-
Kypca, QYMK

1. JNekuum

OneMeHTbl nu-
1 | HelHoOW anreoO-

Onpegenutenb MaTpuubl, AENCTBUS HaA
MaTpuLamMmu, peLLleHne CUCTEM NIMHENHbIX
ypaBHeHUn meTogamun Kpamepa, Naycca

OHnanH-kypc
«MartemaTuka n
MHJOPMaLIMOH-
Hble TEXHOMOrNN»

pbl https://edu.vsu.ru/
N MaTpuU4HbIM cnocobom , :
enrol/index.php?i
d=3031
OHnaniH-Kypc
«MaTtemaTtunka un
AHanuTtunyeckas - - MHOpMaLNOH-
[MpocTenwne 3agavv aHanUTUYeCKomn
2 | reomeTpus Ha Hble TEXHOMOINN»
reoMeTpumn, NpsmMasi IMHNA Ha NIOCKOCTU )
NSIOCKOCTH https://edu.vsu.ru/

enrol/index.php?i
d=3031

3 | MaTtemaTtuue-

[Mpegen yHKunKn, HenpepbIBHOCTL. [po-

OnnavH-kypc



https://edu.vsu.ru/enrol/index.php?id=3031
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https://edu.vsu.ru/enrol/index.php?id=3031
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https://edu.vsu.ru/enrol/index.php?id=3031
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CKUI aHanu3

n3BogHas  pyHKUMK, aundpdoepeHuman.
MonHoe wuccnepoBaHne YHKUMW WU MO-
CTpoeHue rpaduka. HeonpegeneHHbln u
onpeaenieHHbIn uHTerpan. OyHKuMM He-
CKOJbKMX NePEMEHHbIX

«MaTtemaTtnka wu
NHOPMaLNOH-
Hble TEXHONOrNU»
https://edu.vsu.ru/
enrol/index.php?i
d=3031

O6wwme Teope-
TUYECKNEe OCHO-
Bbl MH(popMaTU-

OCHOBHble MOHATMS U METOAbl TEeopum
NHOPMaTUKN U KoaupoBaHusl. CurHansi,
AaHHble, MHdopmaums. Cuctembl cumc-
neHunsi. ApxuTekTypa KoMMblTepa: LeH-
TparnbHbIA Npoueccop, onepaTuBHas na-
MSITb, CUCTEMHasi MarucTparb, BHELUHWE

OHnanH-kypc
«MaTtematuka wu

Kn. TexHu4ye- - o
CKUE U [IDO- yCTpoWncTBa (MarHUTHasi NamsaTb, YCTPOWN- | UHPOPMALMOH-

c aMMHbFI)e cTBa BBoAa / BbiBOAA). AnnapaTHble W | Hble TEXHONOrMm»
cpep,cma 3 nporpamMMHble CpeacTBa, oueHka npous- | https://edu.vsu.ru/
P P BOOAMTENTIbHOCTU KOMMbIOTEPHOM cUCTEMBI, | enrol/index.php?i

nmsaumm nH- -
knaccudukaums IBM. Wepapxus npo- | d=3031
opMaLMOHHbIX ] —
NPOLIECCOB rpaMmmHbIX cpeacts: BIOS, onepauuoH-
Hasg cuctema, npuknagHble nNporpammbl,
MHTepdencol, ctaHgapTel. Obwasa xapak-
TepucTnka onepaynoHHblx cuctem MK
2. lpakTnyeckue 3aHATUA
Anroputm u ero cBonctBa. brok-cxema
anroputma. basoBble anroputmbel. Cu- .
OHnainH-kypc
CTeMbl NporpaMmMmnpoBaHunsA. AsblkM NpPo-
«MaTtematnka u
Anroputmun3sa- rpPaMMMpPOBaHNSA BbICOKOMO YPOBHSA. JBO-

LMt U TEXHONO-
rMn nporpam-
MUPOBaHUS

nouus 1 Knaccudukaumst A3bIkoB Npo-
rpammupoBaHnsi. OCHOBHble  MOHATUSA
S13bIKOB NporpammupoBaHust. OGbEKTHO-
OPVEHTUPOBAHHOE MPOrpaMMMpPOBaHHUE.
CTPYKTYpbl M TUMbl AaHHbIX AA3blka Mpo-
rpamMmMmnpoBaHUs

MHGOPMAaLIMOH-
Hble TEXHONOTNn»
https://edu.vsu.ru/
enrol/index.php?i
d=3031

OcHoBbI paboThl
C NpuKnagHbIMun
nporpamMmmamm
obulero Ha3Ha-
YyeHus

OCHOBBbI MCMONb30BaHUSA NPUKNAAHbIX
nporpamm o6LLEero Ha3HauYeHns: TEKCTO-
BbIX PEOAKTOPOB, 3NEKTPOHHbIX Tabnuu,
cUCTEM ynpaBreHus 6azamu gaHHbIX
(CYBL)

OHnanH-kypc
«MaTtematnka wn
MHOPMaLMOH-
Hble TEXHOSTOTUU»
https://edu.vsu.ru/
enrol/index.php?i
d=3031

JlokanbHbIe K
rnobanbHble ce-
™ OBM. 3aiu-
Ta nHpopmaumm
B ceTax

JlokanbHble n rnobanbHble cetn 3BM,
OCHOBHbIE XapPaKTEPUCTUKM U TEHAEHLUUN
pa3BuTMA. ApXUTEKTYpa, annapartypa, ce-
TeBble MNPOTOKONbI, MHTEPdENC MNornb30-
BaTend. Pabota B rnobanbHOn ceTtu
Internet, wncnonb3oBaHMe 3SNEKTPOHHON
noytel, metogos goctyna FTP, WWW u
ap. Pabota ¢ WWW 6paysepamun (MS
Internet Explorer). OcHoBbI 3alnTbl WH-
dopmaummn. MHdopmaumoHHaa 6esonac-
HocTb (MB) n ee coctaenstowme. Yrposbl
6e3onacHOCTM MHOPMaLMKM U UX Knac-
cudomkauma

OHnaniH-Kypc
«MaTemaTtuka wu
MHOpMaLNOH-
Hble TEXHOMOINn»
https://edu.vsu.ru/
enrol/index.php?i
d=3031
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KomnbloTepHas
rpacouvka

Buabl kKoMnboTEPHOW rpadouKkn: pacTpo-
Bad rpaduka, BeKTOpHas rpaduka.
MpencrasneHue rpadouyecknx gaHHbIX.
"padhmnyeckne pegakropbl

OHnanH-kypc
«MaTtematnka wn
NHJOPMAaLIMOH-
Hble TEXHOJIOrNNY
https://edu.vsu.ru/

enrol/index.php?i

d=3031

13.2 Tembl (pa3gensl) AUCLUNIIUHBLI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHne Tembl
(pasgena) gucumnnm-
Hbl

Buabl 3aHATMI (KONMYECTBO 4YacoB)

Jlekuunmn

Mpak-
Tnye-
ckue

JTabopaTtop-
Hble

Camo-
cTos-
TenbHas
paboTa

Bcero

AneMeHTbl NMMHen-
HoW anrebpbl

1

18

21

AHanuTunyeckas
reoMeTpus Ha nnoc-
KOCTM

18

21

MaTtemaTnyeckmmn
aHanus

18

22

Ob6uwue TeopeTnye-
CKMe OCHOBbI MH(OP-
MaTuKK. TexHnyeckmne
N NporpaMmHble cpea-
CTBa peanuaauuu nH-
dopMauUMOHHBbIX Mpo-
LeccoB

0,5

18

20,5

AnroputMmnsaumsa n
TEXHONOIrMM Nporpam-
MMUpPOBaHUS

0,5

18

20,5

OcHoBbl paboThbl €

NpUKNagHbIMn1 Npo-
rpamMmmamm obLLero
Ha3Ha4YeHns

0,5

18

20,5

JlokanbHble 1 rno-
GanbHble ceTn OBM.
3awwmTa nHdopmauum
B CeTax

0,5

18

20,5

KomnbrloTepHas rpa-

dovka

18

22

dopma NpomMexyTou-
HOW aTTecTaumu - 3a-
YyeT, 3a4eT C OLEHKOMN

12

NTtoro:

10

6

8

144

180

14. MeTogn4yeckune ykasaHmMa Ansa ody4arowmuxca Nno 0OCBOEHUIO AUCLUMNIIUHDI

Heobxoauma perynsipHas paboTta ¢ TEKCTOM KOHCMEKTOB NeKUMA ANa NOHUMaHNsS
M OCBOEHWA MaTepuana npefwecTByllWen u nocnegywowen nekunn. o ykasaHuo
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npenogasaTens Heo6xoauMO perynsipHO BbINOMHATE AOMALUHWE 3a4a4yun, KOHTPOSbHbIE
TEeCTbl B XO4€e TeKyLlen atrectaymm (No Kakgonm NpongeHHon Teme).

Hanbonee cnoxHbiMu siBnsitoTca pasgensl «Mpegen dyHkumm» 1 «Onpegenex-
HbI MHTerpany. [na nx yceoeHmst Heobxoaumo npountaTb naparpadsl 4.1, 8.1 n 8.2 B
nocobun: Ykcycos C.H. MatemaTuka: y4eb. nocobue / C.H. Ykcycos, FO.M. deTucos. —
Crapbinn Ockon: THT, 2014. — 352 c.

[Mpn NOAroTOBKE K NPOMEXYTOYHOW aTTecTaummn CTyAeHTbl U3y4atoT U KOHCNEKTU-
PYIOT pekoMeHayeMyto npenogasatenemMm y4ebHyto nutepaTypy No TemMam fNeKUMOHHbIX
n nabopaTopHbIX 3aHATUIN, CaMOCTOATENbHO OCBaMBAOT MOHATUWHBIA annapat, Uc-
Nnonb3ysi pEKOMEHAOBAHHYIO nuTepaTypy.

MeToanyeckme pekomeHgaumMm no opraHu3auumnm camocTosTeNbHOW paboThbl CTy-
[EHTOB BKIOYaloT:

- UCMNONb30BaHNE ANEKTPOHHBIX y4eOHbIX NOCobuii 1 pecypcoB NHTEpHET, B TOM
yncne anNeKkTpoHHoro obpasoBartenbHoOro noprana Moodle;

- NPUMEHEHNe MeTOAMYECKMX pa3paboTok ¢ NpMMepamun pelleHnsa TUMNOBbLIX 3a-
Aad B chepe maTemaTukm N MHOOPMAaTUKN;

- NCMNONb30BaHNE JULEH3MOHHOIO NPOrpaMMHOro obecneveHnss 4nsa U3yvyeHus u
paboTbl C NpUKNaaHbIMK NporpaMmmamMm obLero HasHavYeHus.

15. NepeyeHb OCHOBHOW U AOMOMHUTENBLHON NUTepaTypbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nuTepaTypa:

Ne NcTouHmnK

n/n

1 YkcycoB C.H. MatemaTuka: y4yeb. nocodue / C.H. Ykcycos, HO.M. ®deTucos. —
Crapbinn Ockon: THT, 2014. — 352 c.

5 CumoHosuny C. B. HdopmaTuka 6a3oBbin kypc / C.B CumoHosuy. — CI16.,
N3g-so MNutep, 2009. — 639 c.

6) gononHUTENbHAA NUTepartypa:

Ne NcTOYHMK

n/n

3 Wnnayves B. C. Bbicluas matematuka: YuebHuk gna ctya. sty3os / B. C.
Lnnayes. — 5-e naa., crepeotmnHoe. — M.: Boicw. wk., 2013.— 479 c.

4 YrpuHosnd H.[l. MIHpopmaTuka n nHgopmaumoHHble TexHonoruu. / H.O. Yrpu-
HoBu4. — M.: BUHOM. JTabopaTopHble 3HaHus, 2012. — 512 c.

5 Beceanna C.B. MHdopmaTtuka: y4eb.-metoq. nocobue / C.B. becegmHa.— Bo-
poHex: UIML, BI'Y, 2009. — 30 c.

B) MHGOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (ouunanbHblie pecyp-
Cbl UIHTEPHET):

Ne

n/n

6 3HbB BI'Y http://www.lib.vsu.ru

7 | QnekTpoHHO-6MbnuoTeyHas cuctema «FOPANUT» https://urait.ru
OnNEeKTPOHHO-OMbnnoTeyHas cuctema "YHmeepcutertckaa bubnumorteka online”

8 e

http://biblioclub.ru/

ONEeKTPOHHO-6MbnnoTeyHas cuctema "KoHcynbTaHT ctygeHTta"

http://www.studmedlib.ru

Pecypc
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10 | HaumoHanbHbIn undposon pecypc "PYKOHT" http://rucont.ru

ONEKTPOHHbLIN KypC NO AUCUMNNANHE Ha nopTane « ONeKTPOHHbIA YHUBEPCUTET
11 | Bl'Y» — Pexum aocryna: no noanucke. -
https://edu.vsu.ru/enrol/index.php?id=3031

16. MNMepeyeHb y4eOHO-MeTOQMYECKOro obGecnevyeHUs ANss CamMOCTOATENbLHOWN pa-
60TbI

Ne
n/ NCTOYHMK
n
12 YkcycoB C.H. MaTtematuka: y4yeb. nocobue / C.H. Ykcycos, KO.M. deTtucos. —
Crapbin Ockon: THT, 2014. — 352 c.

13 CumonoBuny C. B. MHdopmaTtumka 6asosbivi kypc / C.B CumoHoBud. — Cl16., N3a-
Bo lNutep, 2009. — 639 c.

JTabopaTopHbIN NPakTUKyM MO KOMMNbOTEPHON rpaduke (Ha npumepe rpaduye-
cknx pegakrtopoB Corel DRAW 12 n PHOTOSHOP CS2) yyebHo-MeTOaMYeckoe
14 | nocobue ans By3oB / BopoHex. roc. yH-T; cocT.: A.A. CmupHoBa, KO.M. deTu-
coB. — Boponex: LML, BI'Y, 2009. — 30 c.

URL :http://www.lib.vsu.ru/elib/texts/method/vsu/m09-226.pdf

17. Obpa3oBaTenibHble TEXHONMOrMU, UCNONb3yeMble AN peanu3auum y4yeOHoOM
OUCLUMNINHBbI, BKIOYasas AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonoruu (AOOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4eHue):

[Mporpamma Kypca peanuayeTcsi C NTPUMEHEHUEM 3TEKTPOHHOro obyyeHus n gu-
CTaHLUMOHHbIX 0bpasoBaTefibHbIX TEXHOMOMMN Ha nnatopmMe «ONEKTPOHHbIA YHUBEP-
cuteT BI'Y». Pexxum goctyna: https://edu.vsu.ru/enrol/index.php?id=3031

Mpn peanusauumn y4ebHOM AUCLMMIAMHBLI UCMNONb3YOTCA NPOrpamMMHble NakeTbl
nuueHanoHHoro [M0:

- Win Pro 8 RUS Upgrd OLP NL Acdmc;

- Office STD 2013 RUS OLP NL Acdmc;

- Win Svr Std 2012 RUS OLP NL Acdmc 2Proc;

- CINC "KoHcynbTtaHT lMNntoc" ans obpasoBanHus;

- HeunckrntouuTenbHble npasa Ha O Kaspersky Endpoint Security ans 6usHeca -
YHuBepcanbHbIn Russian Edition;

- HeuckntouuTenbHble npasa Ha O Kaspersky Endpoint Security ans 6usHeca -
PaclwmpeHHbin Russian Edition;

- HeuckntounTenbHble npaBa Ha MO Kaspersky Security ona dannoBbix cepBe-
POB;

- MSP.Point;

- STADIA;

- NHTepHeT-6pay3ep Mozilla Firefox.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUUNIIUHDI:

Lnsa nekyuoHHbIx 3aHamul — yv4ebHas aygutopusa (y4ebHbin
kopnyc Ne 5 BI'Y), ocHalleHHas cneunanuampoBaHHon mebe-
nblo,  MynbTUMeOuMMHOM  annapaTypon  (MynbTumegua-
NPOEKTOop, KOMMbIOTEP, CTAaLUMOHAPHBIN 3KPaH);

0na npakmu4yeckux 3aHamul — ydyebHaa ayautopus (y4eb-
Hblh kopnyc Ne 5 BlY), ocHalweHHas cneunann3npoBaHHON
Mebernbio, BbIYUCIIUTENTbHOW TEXHUKON C BO3MOXHOCTbLIO MoA-

MaTtemaTtuka n nH-
dopMauUnOHHbIE
TeXHonornu



https://lib.vsu.ru/url.php?url=http://rucont.ru
https://edu.vsu.ru/enrol/index.php?id=3031
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-226.pdf
https://edu.vsu.ru/enrol/index.php?id=3031
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KntoveHusa K cetn MHTepHeT (yKOMNneKkToBaHHAsa nepcoHanb-
HbIMW KOMMbOTEPAMU C NNLEH3NOHHBIM NPOrpamMmMHbIM obec-
nevyeHnem, ¢ moHmtopamm HP Elite Desk 800 G1, moHuTOp
21.5" LED LCD Samsung /nuueH3anoHHoe [10: Office STD
2013 RUS OLP NL Acdmc, STADIA, wnHTepHeT-b6paysep
Mozilla Firefox, TeneBn3op HacTeHHbIN, CKaHep, NpuHTep HP

19. OueHou4HbIe cpeacTBa ANA NPOBeAEeHUA TeKyLen U NPOMEeXyTOYHON aTTecTa-

Lun

nOpFI,D,OK OLEHKMN OCBOEHUA O6y‘-lalOLLl,I/IMVICFI y‘-l€6HOFO MaTtepumalia onpegendeTt-

CA cogepxaHnem crnenyrowmnx pasgenos ANCUUNIIUHDIL

Ne
n/n

HaumeHoBaHue Komne NHgukaTop
pasgena gucum- TeHLMS JOCTUXEHUA OueHou4Hble cpeacTBa
MIUHBI KOMMeTeHunn

OnemMeHTbI NIHen-
HOW N BEKTOPHON OrK-1 OrnkK-1.1 KoHTponbHas pabota Ne 1
anrebpbl. BekTopbl

MaTtemaTtnyeckumn
aHanus. Npegen u
npousBogHas
YHKUMN, HTErpan

OrlK-1 OlnkK-1.1 KoHTponbHas pabota Ne 2, 3

OcHoBbl paboThl €

NpUKNagHbIMnN Npo-
rpamMmmamm obLLero
Ha3Ha4YeHus

OrlK-1 OlnkK-1.1 YCTHbIN onpoc

JlokanbHble 1 rno-
OanbHble ceTu OMK-1 OMK-1.1 YCIHbIM onpoc, MynbTume-
OBM. 3awura uH- AOVUNHas npes3eHTauuns

dopmauunm B ceTsx

5

KomnbloTepHas OMK-1 OMK-1.1 MynbTumeguiiHasa npeseH-
rpadoumka Tayus

lMpomexyToyHasa aTTecTauus:
dopmMa KOHTpONA — 3a4eT; 3a-

MepeyeHb BOMPOCOB, NpakTuyeckoe 3agaHue (CMm.
n. 20.2)

YEeT C OLIEHKOM

20. TunoBble OUEHO4YHbIE cpeaAcTBa U MeToAuMYecKue maTepuanbl, onpeaensto-
wme npoueaypbl oLleHUBaHUA

OueHka 3HaHUN, YMEHUA N HABbIKOB, XapakTepuaytoLlas aTanbl opMnpoBaHus

KOMNEeTEHUMA B paMKax U3y4yeHust AUCLUMMINHLI, OCYLIECTBASETCA B XOA4E TEKYLLUEN n
NPOMEXYTOYHOM aTTecTaLumi.

Tekyulaa arrectaums npoBoanUTCA B COOTBETCTBUU C MonoxeHnem o TeKyLLleVI

aTTecTauum obyyarLmMxcsa No nporpammam BbicLLEero obpasoBaHns BopoHeXckoro roc-
yOapCTBEHHOIO YHMBEpcUTeTA.

Tekywiaa atTrectaumsa npooautcst B oopmax:

- YCTHOTO onpoca (MHauBMAYyanbHbIA ONpPoc, AOKNaabl);

- MMCbMEHHbIX paboT (KOHTpOnbHbIE, TabopaTopHble paboThl);

- TECTUPOBAHUS;

- OLIEHKN pe3ynbTaToB CaMOCTOATENbHOW paboThl (Mpe3eHTaums).

Kputepuun oueHnBaHns npuBeaeHbl HUXE.

MNpomexyToyHasa aTTecTtauus NpoBOAMTCA B COOTBETCTBMM C [lonoxeHnem o

NPOMEXYTOYHOM aTTecTaumm oby4atoLLmMXcs No nporpammMam BbicLLero obpasoBaHus.
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KoHTporbHO-n3MepuTenbHble MaTepuarnbl MNPOMEXYTOYHON aTTecTauuu BKIHO-
YyaloT B cebs TeopeTMyeckne BOMPOCHI, MO3BOMSAOLMNE OLEHUTL YPOBEHb MOSYyYEHHbIX
3HaHWI, N NpakTUYeckoe 3adaHue, NO3BOSSOLEE OLEHUTb CTeneHb chopMUPOBAHHO-
CTU YMEHMUI N HABbLIKOB NPV U3YYEHUN ANCLUNINHDI.

20.1. TeKywWwui KOHTPOSIb YCNeBaeMoCTH

KoHTpornb ycneBaemMocTn no ANCUMMAMHE OCYLLECTBASIETCA C NMOMOLLbIO crieay-
tOLLIMX OL€HOYHbIX CPEeACTB:

- YCTHbIV onpoc (cobecenoBaHue);

- KOHTPOnbHblE paboThl;

- co34aHne MynbTUMEOUNHBIX NPEe3eHTaunn No Teme AUCUUNINHBI.

Mpumep 3aaaHUM ANA KOHTPOJIbHbIX paboT

Tema: BekTopbl

BapunaHT 1
1. Nana nupamuaa A ( 2; 4; -3), B (-1; 3; 5), C (6; -2; 1), D (-2; -3; 4). Hantu: 1) yron
CBD; 2) nnowagb rpaum ABC; 3) o6bem nupamuibi
2. [daHo: |a|=5,| b | =3, yron mexay Bektopamu a n b paseH 300. Hantun | 2a + 4b |
BapwnaHT 2
1. Nana nupamupaa A (4; 2; 3), B (1, -4; 5), C (2; -4; -1), D (-3; 2; 3). Hantn: 1) yron
CBD; 2) nnowagb rpanum ABC; 3) o6bem nupamunibi
2. [NpoBepuTb, aBnatoTCs N Bektopbl a = (2; -4; 3), b = (-4; 3; 5), ¢ = (6; -7; -2) KOM-
nnaHapHbIMK

BapuaHT 3
1. DaHa nupamupaa A (-1; 3; 3), B (7; 2; 0), C (-2;-1; 4), D (4, 3; -1). Hantn: 1) yron
CBD; 2) nnowagb rpanun ABC; 3) o6bem nupamunibi
2. [daHo: |a| =5, | b | =3, yron mexay Bektopamu a n b paseH 600. Hantn yron
Mexay Bektopamm a+b n a

BapunaHT 4
1. Jana nupamnga A (-2; 5; 6), B (0; 5; -8), C (-3; 2; 4), D (5; -2; 6). Hantu: 1) yron
CBD; 2) nnowagb rpauu ABC; 3) o6bem nupamuibl
2. [daHo: |a| =3, | b | =4, yron mexay Bektopamu a n b paseH 450. Hantn (3a -2b)(a
+2Db)

BapwnaHT 5
1. Jana nupamnga A (1; 5; 3), B (7; 0; -1), (-6; 2; 3), (-2; 3; 3). Hantu: 1) yron CBD; 2)
nnowagb rpaHn ABC; 3) o6bem nnpamuabl.
2. [aHo: |a| =2, | b | =5, yron mexay Bektopamu a n b pasen 300. Hantu yron
Mexay Bektopamn a-b na

Tema: MNMpenen n nponsBoaHas hyHKUUU

HainTtu npousBogHble y; yHKUMn. 3agaHus K KOHTPOnbHOW paboTe Ans pelle-
HUA 0ByYaloLLMMUCH Ha CaMONoLroTOBKE.

BapuanT 1 a)y=2 1-sinx : 6) y:(x2 +1) Ux® +4x;

B) y=In®arctg/x ; r) y = (sinx)",
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, X = Ccost,
n) xtgy=ysinx; e){ L.
y=Insint.
BapwuaHT 2 a) y=2—“1_smx; 6) y:<e2X +1) 3«/x3—4x;
1+1tgx
3 H 2. 2 \/;.
B) y=In”arcsinv3+5x~ ; r) y=(x +1) ;
X=+t-1,
n) (sinx)/y=(cosy)/x; e)
y=t/Jt-1
Bapuant3  a) y=2—“1l+ctosx; 6) y=(tg3x+1) ¥x—4x*;
— ctgx
B) y:sin3(e3xz‘7); r) y = (cosx)’;
_ X = tgt,
+y)sin X =cosy; .
A (xxy) sinx Y ®) {yzllsm 2t.
Bapuaut4  a) y= 1+cosx, 6) y=(n%x) Vx+sinx;

A2 +1gx ’
B) yz(arctgxfl—x2)4; r) y:(ln X)m;

e) {x =+t% -1,

B) X sin (x +y) =y;
y =Int.

[y 2
Bapuant5 a)y __yx -l 6) y=(sinlnx) ¥x3—x;

sin X +cosx

B) y=arcsin®Inv/x? —1; D)y = (x+ 1

=cost/(1+ 2cost),
A)y /%= sin (x—y); {X cost/(1+2cost)

y=sint/(1+2cost)."

Tema: UHTerpan

Bbluncnutb MHTEerparn.

BapuaHT 1
e” 9-2x
a dx; 6 —dX;
) .f e ) J. x> —5x+8
B) Iarcsinxdx; r j 2)2(_2 dx;
(X+D)“(x“+4)

1
dx;
A J.\/x—1(1+§/x—1) "

e) I(Sin X + COS x)3dx.

BapwuaHT 2
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a) jsin4x J2-cos4x dx; 0) Jﬂdx;

x? —3x+6

B) szsinZde; )-[(x 02 (x +1)d ;

1 .
a) I(\/x—l—l)‘{/x—ldx’ e) Icos X dXx.
BapwuaHT 3
1 , x-1 .
) Icosz X (1+3tg? x) dx °) -[Q/XZ _3x ox;
2 . X3 +8
B) Iln xdx; r) I(X—Z)Z(x2+2) X

1

a) j(erz)mdx e) Isinzgcoszg dx.
BapwuaHT 4
a) J.x237xsdx; 6) J‘\/i
X“+x+1
9x -13
B) Ix2e3XdX; r) J.(x—2)2(x2 0 dx;
n) j?{/gx_sldx; e) J'sin4(x/2)dx.
BapuaHT 5
X X+
) [ g N e ™
. 6x+7
B) _[xarcsm xdx; r).f 132012
a) f ! dx; e) J’sin2 xcos> xdx.

(Vx+1+1)¥x+1

OnucaHue TeXHONOrMu NPoBeAeHUs: OCYLLIECTBNAETCA B XO04€e 3a4eTHbIX Nna-
GopaTopHbIX 3aHATUN NMOBO B (popme BbINOMHEHNA AOMALUHMX 3aJaHuin (CamMoCTOoSs-
TenbHasa paboTa) ¢ nocnegyouwen obs3aTenbHON OTYETHOCTLIO.

Tpe6oBaHuUs1 K BbINONMIHEHUIO 3a4aHUN: 3a4aHNSA OOMKHbI BbINOMHATLCA UHOM-
BMOyanbHO, B CreunanbHbiX TeTpaasax Ansa KOHTPONS CaMOCTOATENbHOM paboTbl CTy-
OEHTOB npenogaBaTenem, NMbo C UCMONb30BaHMEM KOMMbIOTEPHOW TEXHWUKM B NMoMe-
LLLEHNAX ONS CaMOCTOATENbHOM paboTbl CTY4EHTOB.

20.2. NMpomexyTo4yHana aTTectauums

[MpomexyTouHast aTTectaums No AUCUMNINHE OCYLLECTBASIETCS C MOMOLLbIO crne-
AYIOLNX OLLEHOYHbIX CPeaCTB:

1 cemecTp

- KOHTPOINbHO-U3MEPUTENBHBLIX MaTepPMarnoB, BKITHOYAKLWNX 2 TEOPETUYECKMX BO-
npoca n pacyeTHO-BbIMUCIUTENbHYIO 3a4ayy.
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2 ceMecTp
- NPaKTUKO-OPUEHTUPOBAHHbBIX 3a4aHu / AOMaLLHUX 3a4aHUN.

3 cemecTp

- KOHTPOJIbHO-M3MEpPUTENbHbIX MaTepuanos, BKHOYAOLWMX 2 TEOPEeTUYECKNX BO-
npoca 1 pac4yeTHO-BbIYUCTIMTENBHYIO 3aaauy.

Tecmoesblie 3a0aHusi:

1. Kakasi koMObnHaums knaeuLl NO3BOSSIET BbIAENUTb BECb TEKCT NP paboTe ¢ TEKCTO-
BbIM JOKYMEHTOM?
- Ctrl + A; (BepHo)
- Ctrl + V;
- Ctrl + C;
-Ctrl + X.

2. Kakas komMbuHauusa knaeBuvw NO3BOMSIET Bblpe3aTb BblAENEHHY0 4acTb TeKkcTa npu
paboTe C TEKCTOBbIM AOKYMEHTOM?

-Ctrl + A;

- Ctrl + V;

- Ctrl + C;

- Ctrl + X. (BepHo)

3. Kakas kombunHaums KnasuLl No3BONSET KONUMPOBATh BblAEMNEHHYI0 YacTb TEKCTa npu
paboTe C TEKCTOBbIM AOKYMEHTOM?

- Ctrl + A;

- Ctrl + V;

- Ctrl + C; (BepHo)

- Ctrl + X.

4. Kakass komBGuHauus KnasumLl NO3BONSET BCTaBUTb B TEKCT CKOMMPOBAHHYIO (Bblpe3aH-
HYH0) YacTb TeKcTa npu paboTe ¢ TEKCTOBbIM LJOKYMEHTOM?

-Ctrl + A;

- Ctrl + V; (BepHO)

- Ctrl + C;

- Ctrl + X.

5. YTobbI B TEKCTOBbLIM AOKYMEHT BCTaBUTb (PopMyIy, Heo6XxoauMO nepenTn No Takum
BKIagkam:

- ®ann — MapameTpbl cTpaHuusl — BectaButb oopmyny;

- BctaBka — CumBonbi — ®opmyna; (BepHo)

- BctaBka — nntoctpauun — BectaButb popmyny.

6. Kakon opueHTaumm cTpaHuupbl He CyLLecTByeT?
- 6nokHoTHOM; (BepHo)

- KHWXKHOW;

- anbb6omMHoMN.

7. dopmyna HauYMHaeTCs Co 3Haka:

- Ne;
- =; (BepHo)
- HET NpaBUIbLHOrO OTBETA.

8. Kakaga ayerika Ha3biBaeTCs akTUBHOW?
- nobas;
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- Ta, rAe HaxoauTcsa Kypcop;
- 3anonHeHHas; (BepHo)
- HET NPaBUNbHOrO OTBETA.

9. Ob6Lee ypaBHeHMe Npsimon, coagepxatuen Toukm A (3, 1) m B (- 2, - 2) nmeet BuA:

-—X—-5y+8=0;

-3x-5y-4=0; (BepHo)

-—2x+2y+8=0;

-x-4y+8=0

10. MaTpu4Hoe ypaBHeHue AX = B ¢ HeBblpaxxeHHOW KBagpaTHOW matpuuen A nmeet
pelleHue:

- X =BA;

- X =AB;

-X=BA-1;

-X=A-1B (BepHo)

PacuyemHbie 3adayu:

-1 2 3
1. Boluncnutb onpegenutens TpeTbero nopsgkal 2 1 4
-1 2 5
PeuweHue:
-1 2 3

2 1 4=(-1)-15+2-2-3+2-4-(-1)-(-1)-1-3-(-1)-2-4-2-2.5=-5+12-8+3-20=-10
-1 2 5
OtBerT: - 10

2. Onpepnenutb napameTtp k npamon 2X + 5y —10=0. OTeeT 3anucatb B BMAe Oecs-

TUYHOM ApooM.

PeweHue:

PaspelunB ypaBHeHUE OTHOCUTENBLHO Y , MOMY4YUM:
2 10 2

y=——X+—um y=——Xx+2
5 5 5

CpaBHuBas aT0 ypaBHeHue ¢ ypasHeHnem Y = KX+ b, Haxogum k = —% =-0,4

OTtBeT: -0,4

X +x-1
3. Bbluncnute npegen lim——
X—00 X _1
PeweHue:
Bocnonb3ayemcsa Teopemoint 06 OTHOLLEHUN MHOIOYSIEHOB NPWU YCNOBUMW, YTO apryMeHT

CTpeEMUTCA K BECKOHEYHOCTM.
2

2
. X+x=-1 . X .
|Im2—=|lm—2=|lml=l
x> ¥ _1 X0 X X—»00
OtBeT: 1

4. Haltvi npon3BoaHyto PyHKLMM y = X° —3x* B Touke x = 1
PeweHue:
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(FO£g(x) = f'()+g'(X)

y'=(x*-3x*) =3x*—6x; B Touke x = 1 umeem y'(1)=3-1° —6-1=-3
OTtBeT: - 3

2
5. BbluncnuTb onpeneneHHbin nHTerpan I xdx
0
PeweHue:
b
Mo dopmyne HetoToHa-JleibHnua: I f (x)dx = F(b) — F(a) nonyunm
a

2 2|2

!xdx=x?

OTBeT: 2

2°-0°
5=

2

0

6. PewnTb cucteMy matpmyHbiM METOAO0M.
2x+3y =12,
dx-Ty=-2

7. Pewwntb cuctemy no oopmynam Kpamepa.

X+3y—-z=11],
2X+2y+4z72=2,
3X—5y+2z=-5.

8. PewnTtb cuctemy no cpopmynam [raycca.

3Xx+4y-5z2=0,
2x—-3y+3z =0,
4x+11y-13z =0.

—
—

9. BeKTOpr a n b B3ammHo nepneHaunkynapHbl, BEKTOP C o6pasyeT C HAMM yrInbl, paB-

Hble % 8Has, uTo [a|=3, ‘5‘=5, c|=8, BbluncnuTb (38 -2b)(b +3¢).

10. anbl Toukn A(L2,0), B(3,0,-3), C(5,2,6) . Boluncnute nnowans tpeyronsHuka ABC.

11. YcTaHOBUTb, KOMMMaHapHbI N BekTopbl d = (2,3-1), b = (1-13), € = (1,9,~11).

12. [aHbl BekTopbl a=Xi +2j+k, b=i—j, €=Kk. HailT 3HaueHne X, npu KOTOPOM

abc=3a-¢

13. B npumepax a) — r) HanTu npegenbl, He Nonb3ydcb npasunom Jlonutans. B npume-
pe O) uccnegosaTb pyHKkuMo f(X) Ha HenpepbiBHOCTb. OnpenennTb xapakTep TOoYek

pa3pbliBa, €Cnv OHM CyLLecTBYOT. CaenaTtb YepTex.
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X3 _3x— N . 1-cos6x (3x+3\"
a) lim mﬁ) lim yi=x-3. ; B) |Im—2; ) lim .a)
x>0 5x3 _x -2 " x>-8 X+8 x=0  2x x>o\ 3X—3)
x> +1, x<IL
f(x)=92x, 1<x<3;
5-x, x>3.

14. HanTtu nponsBogHble y; (OYHKLUMUN.

a)y=2 11_5#;6) y:<x2 +1) Ux®+4x;B) y=In®arctgv/x ;
\ 1+1tgx

15. HanTtu HeonpeaeneHHble nHTerpansl. B npumepe nyHkTa a) pesynbTaT NpoBEPUTb
anddepeHumpoBaHmeMm.

a)j %dx 6)I 9-2x ————dx; B) J.arcsin xdx.

X* —5x+8
16. MNMocTpounTb Tabnmuy 3Ha4YEHUN PYHKLUMKM Y, UCNONb3Yyst aBCONOTHYIO N OTHOCUTENb-
Hyto agpecaumto. Noctpontb rpaduk pyHkumm. y =5x sinkx, x=0, 0,8, ...,12; k-
Bapbuposatb (k = 3, 4).

17. PelwmnTb ypaBHEHNE C MOMOLLbIO WHCTPYMEHTOB «Moabop nmapameTpa» M «MouCK
peLleHns».

x*+5x+6=0; x?+2x—-3=0.

18. PewnTb No 3agaHHOMY BapmaHTy cMCTEMY ypaBHeHUn metogomM Kpamepa (¢ nomo-
LLbO onpenennTenen), ¢ NOMOLLbI0 06paTHOM MaTpuULbl.
X, +2X, +3X; =3
3X, +5X, +7X; =0
X, +3X, +4x, =1

Tembl 3cce:

1. BbiaeneHue siueek npu pabote B Excel.

Ecnu Bam HeobxoomMmo Bblaenntb 60K M3 HECKONbKMX A4Yeek, NocTaBbTe ykasa-
Tenb MbILWW, HANPUMEP, B NEBbLIN BEPXHUI yron 6ioka, HaXXMUTE NEBYIO KHOMKY MbILLK U
AepXnUTe ee, NoKa ABuUraeTe ykasatenb NO AuaroHanu K npaBomy HKHeMmy yriny 6noka.
MepBas a4verka ByoeT nomeyeHa cepor paMKon U octaeTcsa 6enon, a octarnbHble Bbl-
AerieHHble A4YEenKN OKpalLMBalTCA MONMHOCTLIO. B npouecce BblaeneHus B rnone nmMeHu
yKasblBaeTcs pa3mep 6noka.

Ecnn Heo6xoauMO BbIAENUTE MOSTHYK CTPOKY, LWENKHUTE MbIlWbl0 HA HOMEpe - 3a-
rOSIOBKE CTPOKU B JIEBOM YaCTU OKHa paboyen KHUrm. Ecnm HY)XHO BbIgEeNUTb HECKOSBbKO
CTPOK, NpoBeauTE MbIlbio, HE OTMYCKas KHOMKW, NO COOTBETCTBYIOLIUM 3arorioBkam
CTPOK. TOYHO Tak ke Bbl MOXeTe BblAeNUTb OAWNH UM HECKONbKO CTON6LO0B, HaXXMmas
Ha OOMH NN HECKOSbKO 3arofiloBKOB.

[na BblgeneHns Bcero paboyero nucrta HaXxXMuTe NyCTY KHOMKY, HaXOoAsLLytCcs
Ha nepeceyYyeHnn 3arofloBKOB CTONOLIOB U CTPOK B IEBOM BEPXHEM Yriy OkHa paboyen
KHUTW.

2. Tunbi KOMNbHOTEPHbIX BUPYCOB NO NpUHUMNY nonagaHuAa UX B KOMNbHOTEP.
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OCHOBHbIMM TUNAMN KOMMbIOTEPHBIX BUPYCOB MO NPUHLMMY NONagaHus X B KOM-

NblOTEP ABNSOTCA:
1) 3arpy3ouHble BUpYyChbl (Yepe3 6a3oByt0 cUCTeMy BBOAA-BbIBOAA);
2) thannosble BUpYChI (Yepe3 onepaumoHHy0 cuctemy, bannoByro CTPYKTYPY).

K KOMNbOTEPHBLIM BUPYCaM NPUMbIKAOT U Tak Ha3blBaeMble TPOSTHCKME KOHWU, KO-
TOopble camu cebsi He pacnpOCTPaHSOT, HO MPUCYTCTBYIOT B NPOrpaMMHOM obecneye-
HUW (UMW CYUTAIOTCA BCE HEAOKYMEHTUPOBaHHbIE (PYHKLMM NporpaMMHoro obecneye-
HUSA).

3. Py6exu 3awmTbl OT KOMNbIOTEPHbLIX BUPYCOB.

CyuwiecTByeT Tpu pybexa 3aLmuTbl OT KOMMbIOTEPHbLIX BUPYCOB:

1) npepoTBpaLLeHne NOCTyNEHNS BUPYCOB;

2) npegoTBpalleHe BUPYCHOM aTaku, ecrniv BUPYC BCEe-Taku MOCTYNUIT HA KOM-
nbloTep;

3) NnpepoTBpalleHne paspyLUMTENbHbIX JENCTBUA, €CNN aTaka BCe-Taku Npomso-
wna.

4. OnpepennTe NOHATUA PaBHbIX MAaTPUL, U CYMMbI MaTpuL,.
[1Be maTpuubl A 1 B Ha3blBalOTCA paBHbIMWU, €CITIM OHU UMEIOT OAMH N TOT XXe pasmep u

BCE WX COOTBETCTBYIOLLNE SMIEMEHTbI paBHbI, To ecTb ecn A = (a;;) M B=(6;;), (=1,
2,...,mj=1,2 ..,n), T0A=B& @;j = 6;;ANA BCEX yKa3aHHbIX inj.

Cymmon aByx maTtpuu A n B ogHoOro u Toro xe pasmepa HasbiBaetca matpuuya C=A +
B TOro e pasmepa, afeMeHTbl KOTOPON paBHbl CYMMaM COOTBETCTBYIOLLMX 3NIEMEHTOB

[aHHbIX MaTpuu, To ectb ecin A = (@;;) , B=(6;;)u C=(cj), To cj= aj+ &, (i=1, 2, ...,
m,j=1,2,..,n).

5. O6wee ypaBHeHue NpAMON. NonHbIN N HENONHLIN BUA.
MuoxecTBo Touek M(x,y) €R’, koopanHaTbl KOTOPbIX B BbIGPAHHON cUCTEMe

KoopaMHaT yOoBMETBOPSIOT YPaBHEHUIO NEPBOM CTENEHU C 2-MS HEU3BECTHbLIMMN
Ax+By+C=0 (1)

rae A, B u C - 3agaHHble BeLLECTBEHHbIE Ynucna, NpuyemM 1u3 NocTosiHHbIX A 1 B xoTa Obl
O[lHa OTMMYHA OT HyIs, Ha3bIBAaeTCA NP S M O W Ha NJSIOCKOCTMW.

MocTosiHHbIE A 1 B HasbiBatoTCcsa koadduuneHtammn ypasHeHuns (1), C - ceoboa-
HbIM YF1EHOM.

YpaBHeHue (1) Ha3biBaeTcs 0 O W 1M M ypaBHEHMEM NPSIMOMN.

O6buwee ypaBHeHne npsmon (1) Ha3bIBaeTCa MO J1H bl M, €CN BCE ero Koaddu-
uneHTbl A, B u C oTnn4Hbl OT Hyns. Ecnn xoTa ©bl 0ANH 13 yKa3aHHbIX KO3 OMLNEHTOB
paBeH HymM0, ypaBHEHME HA3bIBAETCA HEMOSIHbLIM.

Buabl HENONHLIX ypaBHEHUM:

1) C = 0, ypaBHeHue Ax + By = 0 onpegensaeTt npsaMyto, NPOXoasLyo Yepes Havarno Ko-
opAnHaT (MOCKOSbKY KoopAMHaThl Havana yaoBrneTBOPAOT 3TOMY YPaBHEHUIO).

2) B = 0, ypaBHeHue Ax + C = 0 onpegenseTt npsimylo, napannensHyto ocu Oy (no-
CKOJTbKY HOpMarbHbI BEKTOp aTon npsimon n = {A, 0} opTtoroHaneH ocu Oy).

3) A = 0, ypaBHeHue By + C = 0 onpegenseTt npsimyto, napannenbHyto ocu Ox (no-
CKOJTbKY HOpMarbHbI BeKTOp aTon npsimon n = {0, B} opTtoroHaneH ocu OX).

4) B =0wu C =0, ypaBHeHne Ax = 0 onpegendet ocb Oy (B camomM fene, ata npsmas
napannensHa ocu Oy 1 NPOXoAnUT Yepes Havano KoopAMHarT).

5) A =0wu C =0, ypaBHeHune By = 0 onpegendet ocb Ox (MBo aTa npsamas napannenb-
Ha ocn OX N NPOXOANT Yepes3 Havano KoopauHar).
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lMopsidok ¢popmupoeaHusi KUM: He meHee 2-X TEOpPETUYECKUX BOMPOCOB 1 1
npakTU4YecKoe 3agaHue.

TpeboeaHus K ebinosiHeHUro 3adaHull, WKanibl U Kpumepuu ouyeHueaHusl

[na oueHnBaHMA pe3ynbTaTtoB OOyYEeHUA Ha 3a4yeTe C OLLEHKOM UCMOSb3YHTCS
cnefyowmne Kputepum:

- BNnageHue noHATUHBIM annapaTtoMm AaHHOW obnactu Hayku (TeopeTU4ecKuMmn
OCHOBaMM MaTeMaTUKU Y MHPOPMAaLIMOHHBIX TEXHONOINN);

- CMOCOBHOCTb UMMCTPUPOBATL OTBET NpuMepamu, daktamu, SJaHHbIMU Hay4-
HbIX UCCreaoBaHuin;

- MPUMEHSATb TeOpEeTUYECKNE 3HAHUSA ONS pelleHuUs NpakTUYecknx 3agad B cie-
pe MatemMaTuku U MHPOPMALMOHHBIX TEXHOMOTUN.

[ns oueHnBaHuA pe3ynbTaTtoB 06y4YeHMs Ha 3a4eTe C OLEHKOW Ucnonb3yetcs 4-
GannbHasa Wwkana: «OT/MYHOY», «XOPOLLO», «YAOBMETBOPUTENbHO», «HEYAOBNEeTBOPU-
TenbHO».

CooTHOLIEeHne nokKasaTeneun, KpMTepueB U WKalbl OLleHUBaHUA pe3ynbTaToB 00y-

YyeHuA
YpoBeHb
Kputepum oueHMBaHNA KOMNeTEHLNN cdhopmmpo- Lkana
BaHHOCTM OLIEHOK
KoMneTeH-
Lnn
O6y4atownmncs B NosHOM Mepe BnagaeeT NOHATUNHBLIM an-
napaTtom AaHHoW obnactn Haykm (TeopeTU4eCKMMU OCHO- MoBbILLEH-
BaMM MaTeMaTUKM U MHAPOPMALMOHHbLIX TEXHOMOIMMI), CNo- y
HbIN ypO- OTnnyHo
cobeH wnniocTpupoBaTb OTBET NpumMepamu, daktamu, BeHL

AAHHBIMW Hay4HbIX UCCReAoBaHUM; NPUMEHATb TeopeTu-
Yeckue 3HaHus ONnS pelleHnsa NpakTUYeckux 3agad B cge-
pe maTemaTukm N MHPOPMaLMOHHbBIX TEXHOMNOINN.

Ob6yvatowmmnca BrnageeT NOHATUMHBIM annapaToM JaHHOM
obnactn Haykn (TeopeTU4eCKMMM OCHOBaMU MaTemMaTUKK U
MHPOPMALMNOHHBLIX TEXHOSOrMIM), cnocobeH wunncTpupo- | basosbin

XopoLuo
BaTb OTBET Npumepamn, dpakTamu, JaHHbIMU HayYHbIX UC- YPOBEHb
cnefoBaHWA; gonyckaeT OwWubKM B mMHTepnpeTauun pe-
3yNnbTaTtoB MaTEMaTUYECKNX PACHETOB.
O6y4atowmnncs Bnageet 4YacTUYHO TEOPETUYECKMMUN OCHO-
BaMM OUCLUNNUHLI, oparMeHTapHO CNocoBeH WNNICTPU- YroBne-
poBaTb OTBET Npumepamu, daktamu, OaHHbIMU Hay4HbIX | [MoporoBbi TBOPY-
NCCrneaoBaHNn; He YMEEeT rPaMoTHO NPUMEHSITb anropuT- YPOBEHb TeNLHO
Mbl KONMYECTBEHHbIX METOAOB B ccepe maTemMaTukm u
MHAPOPMALNOHHBIX TEXHOJSTOTUN.
OTBET Ha KOHTPOJSIbHO-U3MEPUTESbHLIA MaTepuan cogep- Heyzo-
XUT cywecTBeHHble ownbku. OByvyarowmncs OeEMOHCTPU- BneyTBo-
pyeT OTpPbIBOYHblE, (bparMeHTapHble 3HaHWA, He yMeeT |  ---------
NPUMEHATb anropuTMbl KONTMYECTBEHHbLIX METOA0B B cde- Te?_IV;'HO

pe MmatemMaTukm 1 MHd)OpMaLI,I/IOHHbIX TEXHOJTOMNN.

- OLEHKa «3a4YTeHOy» npeanonaraeT HanMuue npeacTaBneHnss 06 OCHOBHbLIX MO-
NOXEHUSX MaTepmana gUCUUnvHbl, yMEHNE UCMONb30BaTh €ro Ans peLweHns npo-
CTenLuunx 3agav;
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- OLleHKa «He 3a4TeHO» COOTBETCTBYET OTCYTCTBMIO NMPaKTUYECKNX HABLIKOB Mpu
cnabom npeacTaBneHun o coaepkaHum ANCLUNIUHBI.



