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1. Ulenu n 3agaum aucumnmnmuHbl

1 Llenbto ocBOEHUA ANCUMNANHBI ABASIETCA (hOPMMUPOBaHME KOMMNETEHLUMIA 0byyatoLierocsi B
obnactu npodeccnoHanbHOM AeATeNbHOCTU U cdepe NPodeCcCMOoHanbHON A4eATENbHOCTH:

08 PurHaHCbl U 3KOHOMMKA (B cdepax: BHYTPEHHEr0 U BHELUHEro (PMHAHCOBOrO KOHTPONS n
ayauvTa; OMHAHCOBOro KOHCYIbTUPOBAHWS; yNpaBrieHNsa puckamm; opraHm3auunmn 3akynok; nccnegosa-
HUSA N aHanmM3a PbIHKOB NPOAYKTOB, YCMYr U TEXHONOMMIN; NPOABMXKEHNSA U OpraHu3auumn npogax npo-
OYKTOB, YCNyr W TEexXHOMOrnn; yrnpasneHus MpoeKTaMu; KOHTPOMSIMHra W  WH(OPMaLMOHHO-
aHanNUTUYeCcKon NOAAEPKKN YyNpaBreHYeCKUX peLleHniA; KOHCanTUHra).

[ducuunnnHa HanpaeBneHa Ha pelleHne 3agad npodeccuoHanbHON OeATenbHOCTU creaylo-
LLUX TUMNOB:

UHGbopMayUOHHO-aHanumu4yeckul;

op2aHu3ayUoHHO-yrpasneH4Yeckul;

¢uHaHcosblIl;

npednpuHuUMamernsCKul.

lMporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHuaMM PeaepanbHOro rocyaapCTBEHHOrO
oOpas3oBaTenbHOro cTaHaapTa Bbicllero obpasoBaHus o HanpaeneHuto nogrotoekn 38.03.02 - Me-
HEeKMEHT.

2. NMepe4yeHb NNaHMpyeMbIX pe3ynbTaToB 00y4eHUSA, COOTHECEHHbIX C NMaHUpY-
eMbIMM pe3ynibTaTaMU OCBOEHUs1 06pa3oBaTenibHOW NporpamMmbl

Ne Kon dopmynupoBka Koa n HanmeHoBaHWe MHAUKaTOpa AOCTUXEHUA
n/n | Komne- KOMMeTeHUMn KOMMeTeHLUun
TEeHUMU
1 OriK-2 CnocobeH ocyuwiects- | WO 1onk2 — MNMprMeHsieT cTaHgapTHbIE MaTeMaTU4eckne MeToabl

naTb cbop, 06paboTKy W | npu pelueHnn NpodeccroHanbHbIX 3aaa4, CBA3aHHbLIX ¢ 06pa-

aHanu3 AaHHbIX, HEO0- | Gorkoi u aHaNM30M AAHHbIX
XOOUMBIX NS peLleHuns

NMocTaBMEHHbLIX  ynpas-
neH4yeckux 3apad, ¢ uc-
nonb3oBaHWEM  COBpe-
MEHHOro  WHCTPYMeHTa-
puUs 1M WHTennekTyanb-
HbIX  WMHOpPMaLUOHHO-
aHanMTU4eCKMX CUCTEM

2 OrlK-5 CnocobeH ucnonb3o- | W4 1onks — Vicnonb3yeT npu pelueHnn npodheccmoHarnbHbIX 3a-
BaTb MNpWM  pelleHun | gay coBpeMeHHble MHOPMaLMOHHbIE TEXHOMOMMU U MPo-
npodeccunoHanbHbIX rpaMMHble cpeacTea
3agay COBpPEMEHHbIE

WH(POPMaLIMOHHbIE  TeX-
HoMmorm u nporpaMmm-
Hble cpeacTBa, BKMoyas
ynpasrieHne  KpyrnHbIMy
MaccuMBaMy JaHHbIX U UX
WHTENNeKTyanbHbIN

aHanus

KOA U HammMeHoBaHuUe MHOUKa- Pe3yJ1bTaTbI 06y‘-IeHM$I (noxasaTenM OueHMBaHMﬂ)
TOopa AOCTUXEeHUA KOMneTeHUUn

UO1onko. — MNMpumeHsieT cTax- 3HaeT: OCHOBHbIE MOHATUA U MeToAbl AnddepeHLnansHOro U NHTerpanb-
JapTHble MaTemaTuyeckue HOrO MCYMCNEHUI, HEOOXOoANMbIE ANA PeLleHnNst NPogeCcCMoHanbHbIX 3agad
MeToAbl NPy peLLleHnn Npo- YMeeT: NpMMeHATb MatemaTudeckue meTodbl Npu pelleHun npodeccuo-
dreccrmoHarnbHbIX 3a4a4, CBs- HanbHbIX 3aga4
3aHHbIX ¢ 06paboTKOM 1 aHa- BrnageeT: HaBblkaMy NPUMEHEHNS CTaHOAPTHbLIX MaTemMaTU4Yeckux MeToaos
nn3oM AaHHbIX npu pelweHun npodeccrMoHarnbHblX 3adad, CBSA3aHHbIX C 0bpaboTkon u

aHann3oM AdaHHbIX

WO10nks — VicnonbayeT npu 3HaeT: OCHOBHbIE MOHATUSA NMHEHOW, BEKTOPHOW anrebpbl N aHanuMTude-
peLueHun npodeccnoHarnbHbIX | CKO reoMeTpumn, Heobxoaumble Ons pelleHust npodeccuoHarnbHbIX 3agay
3aflay COBPEMEHHbIE UHOP- YMeeT: pelwatb TUNOBblE MatemaTudeckue 3agadu, NpuMeEHssi COBpeMeH-
MauWOHHbIE TEXHOMOINN Hble MHOPMALMOHHBIE TEXHOSOMUKN N NporpaMMHbIe cpeacTBa
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cpeacTe

nporpaMMHble cpeacTea Brnageet: HaBblkaMW WCMOMb30BaHWUA MPU PeLleHUn MNPOdECCUMOHaNbHbBIX
3aJa4y COBpPEMEHHbIX WH(OPMAaLMOHHBIX TEXHOMOrMiA U  MPOorpaMMHbIX

3. MecTto ancuunnuubl (Moayns) B ctpyktype OOl BO
[ucumnnmnHa oTHocuTCa K obsasaTtenbHom Yactn brioka 1 OOIl. QucumnnuHa asnsaeTca

00513aTENbHON K N3YYEHMUIO.

N3yyeHne gucumnnuHbl «MaTtemMaTuka» OCHOBAHO Ha 3HAHMSIX, YMEHUSIX U HaBblKax,
NOMYYEHHbIX NPY U3y4YeHUN 0BYyYaOLLMMUCS OUCUMMITUH B CPEaHEN LUKOTE.
[vicumnnuHa sensieTcs NpealecTBYOLWEN AN N3y4eHUs AUCLMNINH:

CratucTtuka,

MHpopMaLnOHHbIE TEXHOMOMMN B
OcHOBbI MapKkeTuHra,

a Takke ans

MeHeKMEHTe,

YyebHasi npakTuka, 03HaKoMUTENbHas NpakTmka,
Mpon3BoacTBEHHAS MpaKTUKa, TEXHOMOrMYeckas (MPOEKTHO-TeXHomnorm4yeckasl) npak-

TUKa,

rlpOI/ISBO)J,CTBeHHaﬂ npakTuka, npegguniioMHasa npakTuka, noaroToBka K npoueaype

3aLmThl.

4. O6bem gucumnnuHbl (Moayns) u BUAbI y4e6Hon paboTbl

O6Lwaga TpyaoemMKoCcTb ANCUMMANHBI (MOAYNSA) COCTaBNAET _6  3ayeTHbIX eANHUL,.

Bugpbl yuebHol paboTbl Bcero akapgemun- | PacnpegeneHne Tpyaoemko-
YeCKMX 4YacoB CTW No ceMecTpam, M
1 cemecTp 2 ceMecTp
akag. 9 akag. u

O6uwas TpyaoeMKoCTb AMCUMNANHBLI (MOAayns) 216 108 108
KoHTakTHasa paboTta B T. Y. ayOMTOPHbIE 3aHA- 87,05 47,95 39,1
T™™S:
Jekuunn 33 15 18
8 mMoMm 4Yucre 8 hopme rnpakmu4veckol rnodezo- - - -
mosku
[MpakTnyeckme 3aHaTns 48 30 18
8 mMoMm 4Yucrie 8 hopme rnpakmu4eckol rnodeo- - - -
mosku
KoHcynbTauuu TekyLime 1,65 0,75 0,9
KoHcynbTauuu nepeg ak3ameHoMm 4 2 2
Bud ammecmauyuu (3k3ameH) 0,4 0,2 0,2
CamocTosiTenbHas pabora: 61,35 26,25 35,1
MpopaboTka maTepuanoB no nekumsm, y4ebHu- 22 10 12
KaM, y4ebHbIM Nocobusam
[NogroTtoBka K BbINMOMHEHWUIO Kelc-3agaHnin 20 10 10
[NoaroTtoBka K BbINOMHEHUIO TECTOBbLIX 3a4aHNN 19,35 6,25 13,1
[MogroToBKa K 3K3amMeHy 67,6 33,8 33,8

5 CopgepxaHue AuMcUMNNUHBLI (Moayns), CTPYKTYpUpOBaHHOe No TeMam (paspe-
nam) ¢ ykasaHMeM OTBEeAEeHHOro Ha HMUX KONnMyecTBa akafeMMU4YeCcKUX 4YacoB U BMAOB

y4eOHbIX 3aHATUMN

5.1 CopepxaHue pasgenos AUMCUUNNUHBLI (Moayns)

Ne HanmeHoBaHue

n/n pasgena (ykasbiearomess membi u Oudakmuyeckue eOQUHUUbI)

CopepxaHve pasgena

TpyooemMkocTb
pasgena, ak.u




OVCLMNIUHDI

1 cemecTp
1 OnddepeHun- | BeeaeHne B aHanu3. OyHKUMS, CNocobbl 3agaHns yHKUMKM, MO-
anbHOe Mucumc- | BeaeHue yHKUMKM Ha uHTepBane. MNpegenbl. OnpeaeneHve, CBON-
nenve dyHKumM | ctBa. beckoHeyHo Manble M 6eckoHeyHo 60MbluMe BENYMHBI.
OfIHOM nepe- | MNepBbI1 1 BTOPOI 3aMeyvaTeslbHble Mpedenbl. HenpepbiBHOCTb
MEHHOM ¢yHkumn. TMpon3BoaHast yHKUMKM, CBOMCTBA. MexaHUYeckui 35
CMbICT MEPBOM U BTOpOM npousBoaHoW. AuddepeHuman ¢yHK-
umun. PackpbiTMe HeonpeaeneHHoctel. Mpasuno Jlonutans. Wc-
cnepoBaHve (yHKUMWM. MaTeMaTuyeckme MeToAbl pelleHust npo-
(heccmoHanbHbIX 3aAad, CBsI3aHHbLIX C 06paboTKOW M aHANIU30M
JaHHbBIX.
HeonpeneneHHbii UHTerparn, ero ceBoncTea. HenocpeacTBeHHOE
WHTEerpmpoBaHue. 3ameHa NepemMeHHoOV B HeonpeaeneHHoOM UHTe-
rpane. dopmyna MHTErpuMpoBaHus no 4Yactam. MHTerpupoBaHue
BbIPAXXEHUN, COAepXXalUMX KBaApaTHbIN TPEXYSieH B 3HameHaTe-
WMHTerpanbHoe | Ne. VIHTerpupoBaHue paumoHarbHbIX Opobei. VHTerpmposaHue
NcYncieHue TPUTOHOMETPUYECKNX BbIpaXeHUA. MHTerpMpoBaHne HEKOTOPbIX
2 (yHKLMM OfHOM | MPPALIMOHANbHBIX  BblpaxeHuid. OnpefeneHHbIn UHTerpan v ero 36,25
nepeMeHHOV OCHOBHble cBolicTBa. Popmyna HoeloToHa-JlenbHuua. 3ameHa ne-
peMeHHOW B onpegeneHHoM uHTerpane. VIHTerpuposaHme no va-
cTaM. HecobcTBeHHbIe uHTerpansl. MpunoxeHns onpegenéHHoro
uHTerpana. MartemaTuyeckne MeTodbl pelleHus npodeccuo-
HanbHbIX 3a4a4, CBsI3aHHbIX C 06pPaboTKOM 1 aHaNU30M OaHHbIX.
2 cemecTp
OnpeaenuTenn BTOPOro U TPETbero nopsiakoB. CUCTEMbl IMHEN-
HbIX ypaBHeHWI. MpasBuno Kpamepa.
TnHelHas u MaTpuubl, AeNCTBUS Haa MaTpuuamu. PellueHne cucteM MaTpuy-
3 BEKTOpHas an- | HbIM CrnocoboM. BekTopbl, AencTBUSI Haa BekTopamu. CkansipHoe 40
rebpa npounsBeAeHne BEKTOpPOB. BekTopHoe M cMelwaHHOe npousseae-
HMEe BEKTOPOB, WMX CBOMCTBA M MNpWUIoXeHus. CoBpeMeHHble WH-
hopMaLMOHHbIE TEXHOMOMMU U NpPOrpamMMHbIE CPeACTBa, NpUMeHsie-
Mble NpU peLleHn NpodeccrMoHanbHbIX 3a4au.
JIMHuA Ha nnockocTu. YpaBHeHUs npsaMon Ha nnockoctu. Kpmeble
BTOporo nopsagaka. OKpyXHOCTb, annunc, rmnepbona, napabona.
AHanuTnyeckasl | AHanuTudeckas reomeTpus B npocTpaHcTee. nockocTb, ypaBHe-
4 reoMeTpus HWS NNOCKOCTU. YpaBHEHMSA MpsAMOn B npocTpaHcTee. [pamas n 31,1
NrockocTb B NpocTpaHcTee. CoBpeMeHHble MHAOPMaLMOHHbIE TEX-
HOMOrMM M NporpaMMHble CPEACTBa, NMPUMEHSAEMbIE MPU PeELLEHN
NpodeccUoHanbHbIX 3agay.
KoHcynbmauuu mekyujue 1,65
KoHcynbmauuu neped sk3aMeHoM 4
Ok3ameH 0,4
lModzomoeka Kk aKk3ameHy 67,6
5.2 Pasgenbl gucumnivHbl U BUAbl 3aHATUN
Ne Jlekumn, ak. 4 MpakTuyeckme 3a- CPO,
HaumeHoBaHWe pasgena gucuunivHbl
n/n HATUS, aK. M ak. 9
1 ,Cl,mcbd)epeyumaanoe ucuncnenme (yHk- 8 14 13
UMM O4HON NepeMeHHON
> WHTerpansHoe ncunucneHme yHkummn oa- 7 16 13,25
HOW NepeMeHHOM
3 | JlnHenHaa w BekTOpHasi anrebpa 9 9 22
4 | AHanuTnyeckas reomeTpus 9 9 13,1
KoHcynbmauyuu mekyujue 1,65
KoHcynbmauyuu neped sk3aMeHOM 4
Ok3ameH 0,4




llodzomoeka K aK3ameHy 67,6

5.2.1 Nlekunn
No HauMeHoBa- | TeMaTuKa NEKLUMOHHbIX 3aHATUIA
n/n HWe pasgena TpyRoOeMKOCTb,
aKk. y
AVCLMNIIVHDI
1 cemectp

1 Onddepen- | 1. BeegeHne B aHann3. OyHKUMS, CNocobbl 3adaHns yHKUMK, nose-
unansHoe AeHve dyHKumK Ha uHTepBsane. Mpegensl. OnpeaeneHne, CBOWCTBA. 2
ncumcneHue
dyHKUMM 2. beckoHeuHo Masnble U 6eckoHeYHO 6osbluMe BENNUYMHLIL. TepBbIi U
OflHOW  ne- | BTOPOW 3aMeyaTesibHble npeaesnbl. HenpepbiBHOCTb (yHKUMN. 2
pEMEHHOM

3. MpowsBoaHas yHKUMKM, CBOMCTBA. MeXaHWYECKMI CMbICIT NMEpPBOM
1 BTOpoOI npoussoaHoit. AvddepeHuman dyHKUMK. 2
4. PackpbITe HeonpeaeneHHocTen. Mpasuno Jlonutans.
WNccneposanune ¢yHkumn. MaTtematudeckue MeToAbl pelueHus npo- 5
(beccmoHanbHbIX 337a4, CBA3aHHbIX C 06paboTKOWM M aHanuM3oM AaH-
HbIX.
5. HeonpegeneHHbln nHTerpan, ero ceowctBa. HenocpeacrseHHoe
WHTErpupoBaHne. 3ameHa NepeMeHHOW B HeonpenerieHHOM WHTe- 2
rpane. Popmyna MHTErPMPOBaHNS MO YACTAM.
WHTerpanb- | 6. WHTerpupoBaHve BbipakeHW, COAepKallMx KBagpaTHbIN Tpex-
HOe ucumc- 4nieH B 3HameHarerne. 2
NeHne MHTerpmpoBaHve paunoHanbHbiX poben.
2 DYHKLMM 7. OnpepgerneHHbIN UHTErpan n ero OoCHOBHble cBoncTBa. Popmyna
ofHo ne- HbtoToHa-JlenbHuua. 3ameHa nepeMeHHON B onpeaesieHHOM WHTe- 2
peMeHHOM rpane. MiHTerpvpoBaHue no yactam. HecobCcTBEHHbIE MHTErpanbI
8. lMpunoxeHusa onpegenéHHoro uHTerpana. Matematmyeckue MeTo-
Abl peleHns npoceccMoHanbHbIX 3aja4, CBS3aHHbIX C 06paboTkol U 1
aQHaNN30M AaHHbIX.
2 ceMecTp
3 NuuenHasa v | 1. OnpegenuTeny BTOPOro U TPeTbEro nopsiakoB. CUCTEMbI NIMHEN- 2
BEKTOpHasi HbIX ypaBHeHWW. MpaBuno Kpamepa.
anrebpa 2. MaTpuupl, AEACTBUA HaA MaTpuuaMu. PellueHMe cUCTEM MaTpuu- ?
HbIM CNOCO6OM.
3. BekTopbl, AeNCTBUSI Had BekTopamu. CkansipHoe npou3BeaeHue 2
BEKTOPOB.
4.BeKTOpHOE U CMellaHHOEe MpPOoM3BEAEHNE BEKTOPOB, MX CBOMCTBA U
npunoxeHusi. CoBpemeHHble MHAOPMAaLMOHHbIE TEXHOMOMMN U Npo- 4
rpaMMHblEe CpeacTBa, NPUMEHSIEMbBIE MPU peLLeHN NPogeccnoHarnb-
HbIX 3a4ay.
4 AHanutuye- | 5. JIMHMS Ha NNOCKOCTW. YpaBHEHUS NPSAMON Ha NIIOCKOCTU. 2
CKas 7. Kpuble BTOporo nopsiaka. OKpy»HOCTb, annaunc, runepbona, na- 2
reoMeTpusi pa6ona.
8. AHanuTuyeckas reomMeTpust B MpocTpaHcTse. [10CKOCTb, ypaBHe- 2
HWUS MJTOCKOCTH.
9. YpaBHeHMs npsiMoi B NpocTpaHcTBe. MpsaMasi U NA0CKoCTb B Npo-
cTpaHcTBe. CoBpeMeHHble MH(OPMAUMOHHbIE TEXHOMOMMU U MNpo- )
rpaMMHble CpeacTBa, MpUMeHsieMble MpU pelleHnn npodeccuoHarnb-
HbIX 3aj4au.

5.2.2 lNpaKkTnyeckne 3aHATUA (CeMUHapsbl)

N@ HavmeHoBaHue TeMaTuKa NpakTUYeCcKmnX 3aHaTui (CeMUMHapoB)

TpynoeMKkocCTb,

n/n pasgena Aaucum- aK. 4

NJINHbI

1 cemecTp




1 OnddepeHum- 1. BbluncneHue npenenos.
anbHOE  WNCYNC™ 15 "MeppbIit 1 BTOpOl 3aMeyaTenbHble Npeaenbi.
nenne  yHKUMM
OHOI nepeMeH- | 3. HEMpepbIBHOCTb (yHKLMKM, TOUKM pa3pbiBa. 2
HoW
4. NpoussogHas @yHkuun. OCHOBHbIe npaswuna auddepeHuu- 5
pOBaHMsl.
5.lorapudmuueckoe  auddepeHumposaHme.  [pousBoaHas
(byHKUMM, 33AaHHON HEAIBHO M 3a1aHHON NapaMeTpUYecKy. 2
6. AnddepeHuman dyHKunn. NMpon3BoaHbIE BbICLUMX NMOPSIAKOB. 2
7. UccneposaHne dyHKuuK. MaTemaTuyeckme MeTofbl peLueHus
npodeccMoHanbHbIX 3a/1a4, CBA3AHHbLIX C 06paboTKoON U aHanu- 2
30M [aHHbIX.
8. HenocpencrtBeHHOE UHTErpupoBaHue. 3ameHa NepemMeHHoOn B )
HeonpegeneHHOM UHTerparne.
9. dopmyna MHTErpupPoBaHMUs MO YaCTAM. 2
10. WHTerpvpoBaHuWe BbIpaXXEHUW, COAEPXALLMX KBaapaTHbIM 1
TpexufieH B 3HaMeHaTene.
WHTerpanbHoe 11. NHTerpmMpoBaHue paLMoHasbHbIX Apobeil. 3
ncuncneHne m S
2 DYHKLIMM OHO} 12. ®opmyna HbloToHa-JlenbHmua. 3amMeHa nNEpeMeHHOW B 5
nepeMeHHOi onpeaeneHHoM uHTerpane. HTerpupoBaHve no 4acTam
13. Bblunc/ieHne HECOBCTBEHHbBIX MHTErpasios. 2
14. BbluncneHune naowaan nnockon urypbl, AnvHbl ayri, 06b-
eMa Tena BpalleHus. MaTemMaTnyeckme MeToAbl pelleHns npo- 4
(heccmoHanbHbIX 3aday, CBA3AHHLIX C 06paboTKON M aHANM30M
JaHHbIX.
2 ceMecTp
15. Onpepenutenn BTOpPOro W TpeTbero nopsakos. CuUCTEMbI 2
NMHENHbIX ypaBHeHWN. Mpasuno Kpamepa.
16. MaTpuubl, AEACTBUA Haa MaTpuuUaMu. PelleHne cuctem maT- 2
pVYHBIM CNOCO60OM.
JInHeiHasa 17. BekTopbl, AelcTBMS Hag BekTopamu. CkansipHoe npov3Be-
3 BEKTOpHas an- [eHVe BEKTOpOB. 2
rebpa
18.BekTOpHOE 1 CMellaHHOe Mpou3BeAEHNE BEKTOPOB, UX CBOM-
cTBa U npunoxenus. CoBpeMeHHble MHPOPMaLMOHHbIE TEXHOO- 4
MW WM NporpamMHble CPeAcTBa, MPUMEHSIEMblE MPU peLleHUn
npodeccMoHanbHbIX 3a4au.
19. JIMHMS Ha NNOCKOCTM. YpaBHEHWS NPSIMOMN Ha MAOCKOCTY. 2
20. Kpusble BTOpOro nopsaka. OKpY>XHOCTb, 31/mnc, runepbo- 2
na, napabona.
21. AHanuTu4yeckass reoMeTpusi B MpoOCTpaHcTBe. [110CKOCTb,
4 AHanuTU4ecKas | ypaBHEHWs! NIOCKOCTM. 2
reomeTpusi
22. YpaBHeHUs NpsiMol B NpocTpaHcTee. MNpsiMast u NI0CKOCTb B
npoctpaHcTeBe. CoBpeMeHHble MHGMOPMALIMOHHbIE TEXHOOTMKN Y 5
NporpaMMHble CpeacTBa, NpPUMEHsIEMble NpU pelleHMn npodec-
CMOHasbHbIX 3a4au.
5.2.3 JTabopaTopHbIN NpakTUKymM
He rnpedycMompeH
5.2.4 CamocTosTenbHas paboTa obyyaromxcs
Ne HavnmeHoBaHue pasgena ancum- TpynoemkocTb
n/n NAUHbI ak. 4




1 cemecTp

1 OnddepeHumanbHoe  ucuucne- | MoaroToBKa K BbIMOMHEHUIO TECTOBLIX 3aAaHuiM 3
HWe YHKUMM OfHOW MNepeMeH- _ _
Hot lMoaroToBKa K BbINO/HEHWIO KENC-3a4aHN 5
MpopaboTka MaTepnasnoB Mo NeKUnsM, y4ebHu- 5
KaM, y4ebHbIM N0CobusiM
2 WHTerpanbHoe ncuncneHmne | MoaroToBka K BbINOMHEHMIO TECTOBbIX 3aaHWUI 3,25
(hyHKUMM 0aHON NepeMeHHo MoaroToBKa K BbINOMHEHMIO Kec-3aaHuii 5
MpopaboTka MaTepuasnoB Mo NeKUnsM, y4ebHu- 5
KaM, y4ebHbIM N0CObusiM
2 cemMecTp
1 JInHeiHas v BekTopHas anrebpa | MoAroToBKa K BbIMOMHEHUIO TECTOBbIX 3aAaHui 6
MoaroToBKa K BLIMOIHEHMIO KENC-3a4aHNM 10
MNpopaboTka MaTepnanoB Mo feKUnUsM, y4ebHu- 6
KaM, y4ebHbIM NOCobusIM
2 AHanuTnyeckas reomeTpus MoaroToBKa K BbIMOSIHEHUIO TECTOBbLIX 3a4aHUM 7,1
MNpopaboTka MaTepnanoB Mo NeKUnaM, y4ebHu- 6
KaM, y4ebHbIM NocobusiM

6 YyebHO-meTOAMYECKOE U UHOPMaLUOHHOEe obecneyeHne AUCUUNIUHBLI (MO-
Ayns)
[nsa ocBOeHUsT ANCUMNNNHBI 06Yy4aoLWLMIACA MOXET UCNOSb30BaThb:

6 YyebGHO-MeTOaMYECKOE U UH(hOoOpMaLMOHHOe obecneyeHne AUCLUNIIUHBI

6.1 OcHOoBHasa nuTepartypa

1 Hanusanko, J1. B. MatemaTtuka gnst akoHomuctoB. COOpHMK 3agaHunin : yuebHoe no-
cobue / J1. B. Hanueanko, H. B. sawwuHa, 0. [. Wmunar. — 2-e nsg., nepepab. — CaHkT-
MeTepbypr : JlaHb, 2022. — 432 c. — ISBN 978-5-8114-1119-1. — TeKCT : 9NEeKTPOHHbIN //
JTaHb : anekTpoHHO-6MbnunoTeyHasn cuctema. — URL: https://e.lanbook.com/book/210545

2 KysHeuos, J1. A. C60pHUK 3agaHMi NO BbICWIEN MaTeMaTuke. TUMNOBbLIE pacyeThbl :
y4yebHoe nocobue ansa By3oB / J1. A. KysHeuoB. — 14-e uns3g., ctep. — CaHkr-lNeTepbypr :
NaHb, 2022. — 240 c. — ISBN 978-5-8114-9032-5. — TeKCT : 9NeKTPOHHbIN // JlaHb : anek-
TpOHHO-6MbnmoTteyHas cuctema. — URL: https://e.lanbook.com/book/183616

3 Bbicwas matemaTtuka anst 3KoHoMmucToB @ ydebHuk / H. L. Kpemep, bB. A. lyTKo,
. M. TpywmH, M. H. ®pngmaH ; pea. H. L. Kpemep. — 3-e n3g. — Mockea : HOHuTK-[aHa,
2017. — 482 c. : rpadp. — (3onoton doHO poccuncknx ydebHukos). — Pexxnm goctyna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=684732

6.2 [lononHutenbHasa nutepartypa

1 BbepmaH, I'. H. PewebHuk Kk cOOpHMKY 3agay no Kypcy MateMaTuyecKkoro aHanuaa :
y4yebHoe nocobwue / I'. H. bepmaH. — 2-e un3g., ctep. — CaHkr-leTepbypr : JNlaHb, 2022. —
608 c. — ISBN 978-5-8114-0887-0. — TeKcCT: 3MeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
omnbnuoteyHas cuctema. — URL: https://e.lanbook.com/book/210572.

2 JlyHry, K. H. Beicwas matemaTuka: pykoBOACTBO K peLueHunto 3agad : yyebHoe noco-
oue / K. H. llynry, E. B. MakapoB. — 3-e un3g., nepepab. — Mockea : ®uamarnut, 2013. —
YacTb 1. - 217 C. - Pexunm pocryna: no noanucke. -
URL: https://biblioclub.ru/index.php?page=book&id=275606

3 XycHytauHos, P.LLU. MatemaTtvka ans SKOHOMUCTOB B NMpuMepax 1 3agadax : y4yeb-
Hoe nocobwue. - KasaHb : KITY, 2010. - Pexum pocryna:
https://biblioclub.ru/index.php?page=book_view red&book id=258924



https://biblioclub.ru/index.php?page=book_red&id=684732
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book_view_red&book_id=258924

6.3 NepeyeHb yyebHO-MeTOANYECKOrO 0becneyeHUs AnNs CaMOCTOATENbLHOWN pa-

60Tbl o6y4arowmxcs
1. MeToanyeckue ykasaHusi K camoctosiTenbHon pabote no aucuunnuHe "Martematu-

ka": ona ctygeHTos, oby4varowmxca no HanpaeneHunio 38.03.02 «MeHeaKMEHT», AHEBHOM U
3a04HoM chopm obyuenus / 1. C. Canko [u gp.]; BIYUT, Kadegpa Bbiclien mateMaTuku. -
BopoHex : BI'YWUT, 2016. - 13 c.

6.4 lMNepeyeHb pecypcoB MH(pOPMALMOHHO-TENIEKOMMYHUKALMOHHON ceTn «WUH-
TepHeT», He0O6GXoAUMbIX AN OCBOHUSA AUCLUNSINHDI

1. MnHnctepcTBOo Haykm U Bbicwero ob6pasoBaHusi  Poccuiickon  deagepauun
(https://minobrnauki.gov.ru/)

2. depepanbHaa cnyxba no Hagsopy B cdepe obOpasoBaHUs M HayKK
(http://obrnadzor.gov.ru/)

3. PegepanbHbii noptan «Poccuiickoe obpasosaHme» (http://www.edu.ru)

4. HdbopmaLmoHHas cuctema «EgmHoe okHO goctyna k o6pasoBaTtenibHbIM pecypcam»
(http://window.edu.ru)

5. ®epepanbHbii LUeHTp NMHPOPMaLMOHHO-06pa3oBaTeribHbIX pecypcos
(http://fcior.edu.ru/)

6. OBC «JlaHb» https://e.lanbook.com/, HeorpaHudeHHbln goctyn. OO0 “UsgaTenbCcTBO
JlaHb» JIMUEH3MOHHLIM OOroBOP Ha npeadocTaBfieHMe rnpaBa MCMOoNb30BaHUA MNPOrpaMmMHOro
obecneyveHna NK3 211366602677636660100100470016311244 Ne 883 ot 20.12.2021 (cpok
aencteus ¢ 03.03.2022 no 02.03.2023).

7. 3BC «JlaHb» https://e.lanbook.com/, HeorpaHnyeHHbIn goctyn. OO0 «3BC JIAHb»
Horosop Ne 882 MNK3 211366602677636660100100480016311244 ot 26.02.2021 (cpok aen-
cteua ¢ 03.03.2022 no 02.03.2023).

8. OBC «YHuBepcuTeTckaa 6ubnuoteka oHnanHy» https://biblioclub.ru/, ans 7000 nonb-
3oBaTenen. basoeas konnekumsi. OO0 «HekcMegna» KoHTpakT 06 okasaHuMn MHOPMaLMOH-
HbIx ycnyr Ne 102 NK3 211366602677636660100100140000000244 ot 21.02.2022 (cpok aen-
cteuda ¢ 01.03.2022 no 31.08.2022).

9. «O6pasoBaTtensHas nnatopma KOPANT» https://www.biblio-online.ru/ OO0 3nek-
TpoHHoe maaaTenscto FOPAWNT. [JoroBop Ha okasaHue ycryr no npeaoCTaBneHuio 4ocTyna K
obpasoBatenbHon nnatcopme Ne 707 ot 09.11.2021 (cpok pmewnctBua ¢ 03.12.2021 no
02.12.2022)

10. B[ «NOJIMPEL Cnpaso4Hukuny http://www.polpred.com, HeorpaHU4YeHHbIA AOCTYM,
OO0 «MONMMPEA CnpasoyHukmn» CornawerHve Ne 128 ot 12.04.2017 (ckaH-konus), (Cpok
aencteus ¢ 12.04.2017 go 15.10.2022)

11. CeteBas nokanbHas b[] CnpasouHas lNpaBosas Cuctema KoHcynbtaHTtlIntoc ans
50 nonb3osaTtenen, OOO «KoHcynbTaHT-Okcnept» [dorosop Ne 200016222100052 ot
19.11.2021 (cpok genctaus ¢ 01.01.2022 no 31.01.2023)

12. HayyHasa anekTtpoHHas 6ubnuoteka http://elibrary.ru/ OOO Hay4yHas anekTpoHHas
onbnuoteka. JlnueHanonHoe cornawenne Ne 681/633 ot 04.09.2013, HeorpaHMYEHHbIV 4OCTYN

13.CBoagHbIN KaTanor onbnmoTek r. Bopo-
Hex https://lib.vsu.ru/zgate?Init+lib_svkatalog.xml,simple_sv.xsl+rus, ®'60Y BO «BI'Y» [oro-
BOp 0 ©e3B03Me3aHON nepedade HaydHoO-TexHM4Yeckon npoaykuum Ne 271 ot 04.06.2018, He-
orpaHunyeHHbIn goctyn (cpok genctaud ¢ 04.06.2018 no 03.06.2023)

14. NC 3KBCOH http://www.vlibrary.ru/ ®I'BY «locygapctBeHHas nybnuyHas Hay4Ho-
TexHnyeckast bubnmoteka Poccmun. CornawieHme o coTpygHudectse B obnactu passutusa WH-
hopmMaLMOHHOM CUCTEMbI AOCTYNa K 3NEKTPOHHbIM KaTanoram 6ubnuotek cdepbl obpasosa-
HUS U HayKn B pamkKax eauHoro uHtepHeT-pecypca Ne 478 ot 31.08.2020 r., HeorpaHU4eHHbIN
poctyn (cpok gencteus ¢ 31.08.2020 no 31.08.2022).

6.5 NMepeyeHb UH(POPMALMOHHbIX TEXHONOIMUIM, UCNONb3yeMbIX NPU ocyLecTBne-
HUM o6pa3oBaTeNbLHOro npouecca no AMCUMNIINHe, BKio4vasi nepeyeHb NPOrpaMMHOro
obecneyeHnss U UH(POPMALIMOHHbIX CMIPABOYHbLIX CUCTEM


https://minobrnauki.gov.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://e.lanbook.com/
https://e.lanbook.com/
https://biblioclub.ru/
https://www.biblio-online.ru/
http://www.polpred.com/
http://elibrary.ru/
https://lib.vsu.ru/zgate?Init+lib_svkatalog.xml,simple_sv.xsl+rus
http://www.vlibrary.ru/

Microsoft Windows 7 (Microsoft Open License Microsoft Windows Professional 7 Rus-
sian Upgrade Academic OPEN 1 License No Level#47881748 ot 24.12.2010
r.http://eopen.microsoft.com),

AnbTt ObpasoBaHue 8.2 + LiberOffice 6.2 (JluueHana Ne AAA.0217.00 ¢ 21.12.2017 r.
no «beccpoyHo»),

Adobe Reader Xl ((6ecnnatHoe [1O)https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html),

Microsoft Office Professional Plus 2010 (Microsoft Open License Microsoft Office Pro-
fessional Plus 2010 Russian Academic OPEN 1 License No Level #48516271 ot 17.05.2011
r. http://eopen.microsoft.com),

ABTOMaTM3MpOBaHHasA NHTerpupoBaHHasi bubnmnoteyHasn cuctema «Merallpo» (Homep
nuueHsun: 104-2015 Oata: 28.04.20150orosop Ne2140 ot 08.04.2015 r.YpoBeHb nNULEeH3nu
«CtaHpapT»)

7 MaTepuanbHO-TeXHM4YECKoe obecneyeHne AUCLUNIUHDbI
Mpy YTeHUn nekunn N NpoBeaeHUs NPaKTUYECKNX 3aHATUIA UCMNONb3YeTCa ayauTopun
BI'YUT v aygutopumn kaceqpsl.

YyebHble ayauTopuu, OCHa- | Ayauo-Bu3yanbHas cuctema nekumoHHonm | Microsoft Office 2007 Rus-
LLeHHblEe MyNbTUMEANAHOW | ayauTtopun (MynbTUMEAWMNHbIN npoekTop, | sian Academic OPEN ot
TexHukon (a.401) 3KpaH) 17.11.2008

Y4yebHble ayautopun gna npo- | Komnnektsl mebenu ans y4ebHoro npo-
BeAeHNss  3aHaTUn cemuHap- | uecca- 30 wr.

ckoro Tmna (a 225, a. 231,
a.236)

YuebHble ayautopum (nome- | KomnbioTepbl co cBOOGOAHbIM AOCTYNOM B
LeHMa Ans camocTosiTenbHON | ceTb NIHTepHeT n OneKTPpOoHHbIMKU B1ubnno-
paboTbl oby4varowmxcsa) (4n- | TeYHbIMU U MHEPOPMALIMOHHO CNpPaBOYHbI-
TanbHble 3anbl OMbMoTekn) MW CUCTEMaMMW.

8 OueHouYHble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTauum ody4varowmxca no
aucuunnu-He (Moaynio)

OueHouHble maTepuansl (OM) ana aucumnnnHel (Mogyns) BKAOYAOT B ceOs:

- nepeYyeHb KOMNETEHUUN C YKadaHNEM UHOMKATOPOB OOCTMXKEHUS KOMMNETEeHUMI, aTa-
noB nx OPMUPOBaHUSA B NPOLECCE OCBOEHNSA 0bpa3oBaTebHOM NPOrpamMmbl;

- onMcaHue LWKan oLeHNBaHUS;

- TUNOBbIE KOHTPOSbHbIE 3a4aHUA WU NUHblE MaTepuanbl, HEOOXoaUMbIE ONS1 OLLEHKMU
3HaHWN, YMEHWUI, HABbLIKOB;

- METOANYECKNE MaTepuansl, onpegensowmne npoueaypbl OLEHNBaHUS 3HaHUN, yMe-
HUWN, HaBbLIKOB W (MNK) ONbITa AeATESNTbHOCTU.

OM npeacTaBnsoTCca OTAENbHBIM KOMIMMEKTOM M BXOAAT B cocTaB paboyen nporpam-
Mbl AUCUMNNNHBI (MogynNs) B Buae MNpunoxeHus.

OueHo4Hble maTepuanbl dopmupytotca B cootseTctBum ¢ 1 BIYUT «[lMonoxeHne o6
OLIEHOYHbIX MaTepuanax».


http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
http://eopen.microsoft.com/

NMPUINOXEHUE
K paboyen nporpamme

1. OpraHu3auMoHHO-MeToANYECKME AaHHble AUCLMMIIUHBLI ANS O4YHO-3a04YHOW U 3a-
O4yHon hopm oby4eHus

1.1 O6bemMbl pa3nuyHbIX ¢popMm y4eOHOM paboTbl U BUAbI KOHTPONA B COOTBET-
CTBUU C Y4e€OHbIM NnaHoM (04HO-3a04Hasa chopma)

O6was TPyAOEMKOCTb ANCLUUNITTNHDBI (MOLI,yJ'IFI) cocTaBnsieT _6 3a4yeTHbIX eanHu,

Bugpbl yuebHon paboTbl Bcero akapge- PacnpeneneHune TpygoemMkocTtu
MUYECKNX Ya- no cemecTpam, 4
coB 1 cemecTp 2 cemecTp
akag. v akag. v
O6uwas TpyaoeMKoCcTb AMCUMNANHBLI (Moaynst) 216 108 108
KoHTakTHast paboTa B T. Y. ayAUTOpHbIE 3aHs- 49,4 24,7 24,7
™.
Jlekunn 20 10 10
8 mom 4ucne 8 ¢hopme npakmuyeckol nodzo- - - -
moeKu
[MpakTnyeckmne 3aHaTus 24 12 12
8 mom 4ucne 8 ¢hopme npakmuyeckol nodzo- - - -
moeKu
KoHcynbTaumm TekyLume 1 0,5 0,5
KoHcynbTaumm nepeq 9k3aMeHoM 4 2 2
Bud ammecmauyuu (3k3ameH) 0,4 0,2 0,2
CamocTosiTenbHas pabora: 99 49,5 49,5
MpopaboTka MaTepuanoB No nekuusim, y4edHu- 60 30 30
KaMm, y4eOHbIM nocobusm
MoarotoBKka K ayaMTOPHOW KOHTPOSbHOM pabo- 20 10 10
Te
[NogroTtoBka K BbIMOMHEHUIO TECTOBbLIX 3a4aHNN 19 9,5 9,5
MoaroToBKa K aK3aMeHy 67,6 33,8 33,8




1.2 O6bemMbl pa3nnyHbiXx popM y4yeOHOM paboThbl U BMAbLI KOHTPONA B COOTBET-
CTBUM C y4eOHbIM NyiaHoM (3ao4Has cphopma)

O6Lwaga TpyaoemMKoCTb ANCLMMMNHBI (MOLYINS) cOCTaBNsAeT _ 6 3a4yeTHbIX eANHUL,

Bugpbl yuebHol paboTsl Bcero akagemu- | PacnpepeneHue Tpygoem-
YeCcKMxX 4acoB KOCTW MO cemecTpam, 4
1 cemecTp 2 ceMecTp
akag. v akag. v
Ob6wasn TpygoeMKoCcTb ANCUMNNHBI (MoAayns) 216 108 108
KoHTakTHas paboTa B T. 4. ayAUTOPHbIE 3aHATUSA: 53 26,5 26,5
Jlekunmn 20 10 10
8 mom yucrie 8 hopme ripakmuyeckol nod20mosKu - - -
IMpakTnyeckme 3aHaTns 24 12 12
8 mom yucrie 8 chopme ripakmuyeckol nod20mosKu - - -
KoHcynbTaumm Tekyme 3 1,5 15
KoHcynbTaumm nepeq 9k3aMeHoM 4 2 2
PeueH3npoBaHne KOHTPOIbHbLIX paboT oby4aroLmxcs — 1,6 0,8 0,8
3204HVKOB
Bud ammecmauyuu (3k3ameH) 0,4 0,2 0,2
CamocTosiTenbHas pabora: 149,4 74,7 74,7
MpopaboTka MaTtepuanoB MO nekuusiM, ydebHukam, 110,4 55,2 55,2
y4eBHbIM NocoBUAM
MoaroToBKa Kk KOHTpOSbHOWM paboTe 20 10 10
lNoaroToBka K BbINMOMHEHWIO TECTOBbLIX 3aaHUN 19 9,5 9,5
[MoaroToBKa K 9k3aMeHy 13,6 6,8 6,8




OLEEHOYHbLIE MATEPUAIJIbI
ANnA NPOMEXYTOYHOU ATTECTALIUU

Nno AucuUunnmHe

MATEMATUKA



1 MepeyeHb KOMNETEHUMUWN C yKazaHUeM 3TanoB ux opMupoBaHus

Ne
n/n

Kom
Komne-
TeHun

PopmynupoBka
KOMMEeTEeHLUN

Koa n HanmeHoBaHue UMHOUKaTopa AOCTUXKEeHUA
KoMneTeHuunmn

OrK-2

CnocobeH ocyulecTs-
nate cbop, obpaboTky
N aHanu3 AaHHbIX, He-
obxoammbix ana  pe-
LUEHNS1 MOCTaBIEHHbIX
ynpaBrieHYyecknx  3a-
Aad, ¢ UCnonb3oBaHu-
€M COBPEMEHHOro WH-
CTPYMEHTapus u WH-
TennekTyanbHbIX  WH-
dopmMaLnoHHO-
aHanNUTU4YeCcKnx
CcTeEM

cun-

WO1onk2 — NpuMeHsieT cTaHgapTHblE MaTemMaTtuye-
CKMe MeToAbl Mpu pelieHMn npodeccnoHanbHbIX 3agad,
CBsI3aHHbIX C 06paboTKOM 1 aHANM30M AaHHbIX

OnK-5

CnocobeH wcnonb3o-
BaTb MNPV peLleHun
npogeCccmnoHarnbHbIX
3a0a4 COBPEMEHHbIE
NHOPMaLMOHHbIE

TEXHONMorMM w” npo-
rpaMMHble CpeacTBa,
BKNtOYas ynpasrieHune
KPYMHbIMX MaccrBamu
JaHHbIX U WX WUHTEen-
neKTyarnbHbIi aHanus

WO1onks — Vcnonb3yeT npu peweHnn npodgeccuno-
HanbHbIX 3a4a4 COBPEMEHHbIE MH(POPMALIMOHHbIE TEXHO-
normm 1 NnporpaMMHble cpeacTaa

Koa n HaumeHoBaHuMe MHAUKaTopa
AO0CTUXEeHUA KoMmnetTeHUuUu

Pe3ynbTaThl 06y4yeHusi (nokasaTenu oueHUBaHUS)

WO1onko — MNpumeHsieT cTangapT-
Hble MaTeMaTnyeckne MeToapbl nNpu
peLueHun npodeccnoHarnbHbIX 3a-
Aad, cBs3aHHbIX ¢ 06paboTkon un
aHann3om gaHHbIX

ro U MHTErpanbHOro NCYUCNEHNI, HeobxoaMMble NS peLleHmns
npodeccmnoHarnbHbIX 3aga4

3HaeT: OCHOBHbLIE MOHATUA U METOAbI ,qmd)d)epeHumaano-

HUN I'IpO(beCCI/IOHaJ'IbH bIX 3a4au

YMeer: NPUMEHATb MaTeMaTundyeckme MeTodbl Npu petle-

BnapeeT: HaBblkamu npuMeHeHnAa CTaHOapTHbIX MaTema-

TUYECKNX METOAOB NPV peLleHMn NPodECCUMOHanbHbIX 3a4ay,
CBsI3@aHHbIX C 06paboTKOM N aHaNM30M AaHHbIX

NO1onks — icnonb3yeT npu pele-

HUKM NPOodreCCMOHanbHbIX 3a4a4 co-
BpeMeHHble UH(POPMaLMOHHbIE TEX-
HOMorMM N NporpamMmMHble cpeacTea

3HaeT: OCHOBHbIE MOHATUA NMUHENHOWN, BEKTOpPHOW anrebpbl K
aHanUTM4YecKkon reomeTpun, HeobxoouMmble AONS  pelleHus
npodeccmnoHarnbHbIX 3aga4

YMeeT: peluaTtb TUNOBbIE MaTteMaTUYeckme 3anadu, NpUMeHss
COBpPEMEHHbIE MHOPMALMOHHBIE TEXHOMOMMI U NPOrpaMMHbIe
cpencrtsa

BnapeeT: HaBblkaMu UCMONb3OBaHUS NPU pelleHun npodec-
CMOHanbHbIX 3a4a4y COBPEMEHHbIX WHEOPMALMOHHBLIX TEXHO-
NOrMA U NPOrpaMMHbIX CPEACTB

2 MacnopT oueHO4YHbIX MaTepuasrioB No AUCLUUNIINHE

OueHo4YHble maTepuarnsbl
HMS (cnocob KoHTpons)

Ne Pasgenbi MHOekc KoH-
n/n | AUCUMMAWHGI Tponupye-
MOW Komne-

TEeHUMN

HanMeHoBaHne NeNe 3apgaHunmn

TexHonorua/npouenypa oueHBa-




1 | Oudbdpe- CobecedosaHue (8ornpo- 100-110 MpoBsepka npenogasaTenem
peHumanb- Cbl K 3K3aMeHY) (ypoBHeBas LwKana)
HOe uncuuc-
nexve
dyHKUMN
ofgHon ne- baHk mecmoebix 3adaHull 1-45 KomnbloTepHoe TecTupoBaHue
peMEeHHOM OnK-2 (npoueHTHas wkana)

2 | UNnTe-
rpanbHoe
ucuucne-
HMe DYHK- Kelic-3adaHus (cumyayu- 46 - 50 MpoBepka npenogasaTenem
UMM OOHOM OHHble 3a0aHusi) (ypoBHeBas Likana)
nepemeH-
HOWm

3 | JluHenHas CobecedosaHue (soripo- 110-120 MpoBepka npenogasaTenem
N  BeEKTop- Cbl K 9K3aMeHY) (ypoBHeBas WwKana)
Hasa anreb- OMK-5 baHk mecmoebix 3adaHuli 61-95 KomnbloTepHoe TecTupoBaHue
pa g (MpoueHTHas Wwkana)

4 | AHanutu-
yeckasi Kelic-3adaHus (cumyayu- 96 - 100 MpoBepka npenogasaTenem
reomMeTpus OHHbIe 3a0aHusi) (ypoBHeBas Lukana)

3 OueHoYHble MaTepuanbl A5 NPOMEXYTOYHOW aTTecTaumum
TunoBble KOHTPOJbHbIE 3a4aHUs UITU UHble MaTepuarnbl, Heo6xoAnMbIe AN OLIEHKU
3HaHWW, YMEHUW, HAaBbIKOB U (UNK) onbiTa 4EATENIbHOCTU, XapaKTepusyroLwmx 3Tanbl
dopMMpoBaHUsA KOMNETEHLUI B NpoLiecce OCBOeHUs1 o6pa3oBaTefibHOM NPorpamMmbi

ATtTectaumnsa obyuvarollerocss no AUCUMNIUHE MNpoBoAUTCA B (hopMe TeCcTUMPOBaHMSA U
npegycmaTpmBaeT BO3MOXHOCTb nocriegytowero cobecegoBanns (3ayeta, ak3aameHa).

3.1 BaHK TecTOoBbIX 3a4aHUN

OrlK-2. CnocobeH ocyuectensaTb cbop, 06paboTKy N aHanM3 JaHHbIX, HEOBXOAUMbIX ONA pe-
LLIEHMS1 NOCTaBMNEHHbIX yNpaBneH4Yeckux 3agad, ¢ UCNofib30BaHMEM COBPEMEHHOIO MHCTPYMEH-
Tapusa U MHTENNEeKTyanbHbIX MHPOPMALMOHHO-aHaNUTUYECKUX CUCTEM

Ne 3a- TecToBOe 3aaaHne
OaHuns
BblbpaTb oguH oTBET
Y mpemen im 2 open
e 22 +5x—5 '
1) 3 2)1 3)0 4) O
2 . i x> —6X+8
egen lim————— paBeH:
PeAen X —5x+4 P
1) 2/3 2)0 3)1 4) O
3 n _ sin?6x _
peaen  |lim——-— PaBeH:
x—0 2X
1)36 2) 18 3)6 4) 3
4 1 2x
MNpepen 1im(1+—} paBeH
X—>0 x
1)0 2)1 3)e 4) ¢’




[MponsBogHasa yHKuuK y:\/4—x2 paBHa:

1 X X
DY=r—7— 2 y'=- Ay-——2"o Ay-=
24— x? 4-x° Y 24— x? 4-x?
6 MpouaBoaHas YHKLMKU Yy = X*sin X paBHa:
1) y'=2xcosx 2) y' =2Xc0S X+ X*sin X
3) y' =2xsin x— X cos X 4) y'=2xsin x+ x?cos X
7 lMpousBogHas yHKUMKM Yy =./ctgXx paBHa
1 1
1)y 7)) —
)Y Jetg xsin? x 2y 2./ctg x sin® x
1 1
3) Yy =—— 4) y' =-
)Y sin® x )y 2\/ctg x
8 [MpounsBogHaa pyHKUMM x =Int, y =t paBHa
1) 0 2)1 3)t 4) t?
9 . dx
HeonpeneneHHbIn nHTerpan I— paBeH
5X+3
1)—%+C g)_lln|5x+3|+C 3) In5x+3/+C 4) 5In[5x+3/+C
(5x+3) S
10 HeonpeaeneHHbIn nHTerpan Isin(3—2x) dx paBeH
1) 1/2 cos(3—2x)+C 2) 2cos(3—2x)+C
3) —1/2 cos(3—-2x)+C 4) —2 cos(3—-2x)+C
11 . Inx
HeonpeaeneHHbI nHTerpan j—dx paBeH
X
1) In?x+C 2)(In?x)/2+C 3)Inx +C AInx® +C
12 HeomnpenenenHnslil nHTErpan jxe"dx paBeH
1) xe*—e"+C 2) xe* —x+C 3) xe* +e" +C 4) " —xe"+C
13| HeonpeneneHHbiIt UHTErpan _[x3 Inxdx paBeH:
x* x*
1) x¥*Inx——+C 2) X*Inx——+C
4 16
g)_x4m—x—x—4+c 4) x“In—X—X—4+C
4 16 4 4
14 * dx
OnpeaeneHHbI nHTerpan J 1 paBeH
2 VX —
1) 0 2) 1 3) 2 4) 3
15 n/2

o c 2
OnpepgeneHHbI nHTerpan ISIH X COS x dx paBeH
0




1) -1 2) -1/2 3) 0 4) 1/3

Bbl6paTb HECKOJ1bKO OTBETOB

16 YKaxuTe npeaensl, 3Ha4eHNs KOTOPbIX paBHbl 2. Bbibepnte HECKONbLKO OTBETOB.
6x° 4% -3 2X —2 sin4x
1) lim 2) lim 3) lim 4) lim
X—>00 3X +1 xow 1 — 2X x—1 X -1 x>0 22X
17 YKaxuTe npeaensl, 3Ha4eHNs KOTOPbIX paBHbl 3. Beibepnte HECKOSbKO OTBETOB.
6x° -3 2X -2 sin3x
1) lim 2) I|m 3) lim 4) lim
X—>00 2X +1 xo0 2X+9 x—1 X2 -1 x—0 X
18 YKaxuTe npeaensl, 3Ha4eHNs KOTOpbIX paBHbl 4. Bbibepnte HECKONbLKO OTBETOB.
8x? 12x -5 -8 _sin4x
1) lim 2) lim 4) lim
X—>0 2X +1 x>0 IX+ 7 x—1 -1 x>0 2X
19 MeTog HenocpeacTBEHHONO UHTErpupoBaHna Heob6XoaAMMO MCMONb30BaTb NPU BbIYMC-
NEHNN NHTerpanos ... BoibepnuTe HECKONBbKO OTBETOB.
1) j (4x3 + 24/x)dx
10
2) jx(x2+1) dx
_IIX +4J eI
Ixe dx
20 MeToq 3ameHbl NepeMeHHONn HeobXxoaMMO MCNONb30BaTh NPU BbIYUCIIEHUM UHTErpanosB
Bb|6epv|Te HECKOJNbKO OTBETOB.
1 I
1+e*
J‘ +4»\/ %
3) [ %
) Ix5xdx
21 MeToq MHTerpMpoBaHusi No YacTsaM HeEOH6XOANMO MCMONb30BaTb NPU BbIYUCIIEHUN NHTE-
rpanos ... Beibepute HECKONbKO OTBETOB.
1) Ilenxdx
2) I(2x3 —3sin x+5x)dx
Izncmn x
V1-x?
gLI(Bx+J)c059xdx
22 BbibepuTe BCe BepHble YTBEPXKOAEHUS, KacaroLnecs CBOWCTB HeonpenerieHHOro UHTe-

rpana:




2 ([ 1008 - 1
2) d [ (xkix= f (x)ex

(
3) [[ (%) f,(x)]ax=] f,(
4) [ £,0x)+f,(x)]dx=[ f.(

dx-I f, (X)dx

dx+f f, (x)dx

23

Bb|6ep|/|Te BCE BepHble YyTBEPXOAEHUNA, KacaloLmnecd CBOWCTB onpeneneHHoro nHTerpa-

na:
b

;)_.'( f,(x)+ f,(x))dx = .tf f,(x)dx + .tf f,(x)dx

a
b

2) _' f (x)dx :j f (x)dx+.cf f (x)dx

b

3) [ (1,09 ,(x)dx =T f, (x)dx J f,(x)dx

a

4) .ka (x)dx = kj' f (x)dx.

24

YKaxuTe cxoasiumecs HecobCTBEHHbIE MHTEerparnbl

+""dx Tﬁ Tﬁ de
i SE ST

25

YKkaxuTe cxoasLimecs HecoOCTBEHHbIE MHTErparnbl

215 alie el

1 X 1

PacnonoxeHue B npasuribHOM nopsaanke

26

Pacnonoxute npeanenbl No BO3paCTtaHUo nx 3HaAYEeHUN.

6X° + 7X sin5x 2X -2 4x
1) lim——— 2) lim 3) lim 4) lim——
X—>0 2X 5 x—0 x—1 X —1 X—)oo2—

OtBet:4) 3); 1); 2)

27

Pacnonoxute npepnenbl No BO3paCTtaHUo nx 3Ha4YeHUn.
4%° _sin2x 2X +2 _ 4x
1) lim > 2 4) lim——
x—w]l—2X x—0 X

X—)oo4—

OteeT: 4) 1); 3); 2)

28

Pacnonomme npep,enbl no BO3paCTaHVIlO NX 3HaYEHUN.
. 8x+5 _sin2x 3x-3 2X
1) lim 2) lim 3) lim

4
x—0 2X 2 +1 x—0 x—1 X -1 )1@01 2X




OtBet: 4) 1); 3); 2)

29 Pacnonoxute onpegeneHHble MHTErpanbl No BO3pacTaHUIO UX 3HAYEHUN.
4 3 2 1
1) I xdx 2)jx2dx 3) I xdx 4) I x*dx
0 0 0 0
OtBeT: 4) 3); 1); 2)
30 Pacnonoxute onpegeneHHble MHTerparnbl Mo BO3pacTaHUO UX 3HAYEHUN.
8 6 4 2
1) j xdx 2) I x2dx 3) j xdx 4) j x*dx
0 0 0 0
OtBet: 4) 1); 3); 2)
Bonpockl Ha conocTaBneHune
31 YCTaHOBUTE COOTBETCTBME MEXAY 3a4aHHbIMU OYHKUMSIMU 1 UX NPOU3BOAHBIMU
1 |y=sinx A , 1
oS’ X
2 Yy =CO0S X B . 1
~ sin?x
3 |y=1tgx B |y =cosx
4 |y=ctgx r |y =-sinx
OteeT: 1-B; 2-T; 3-A; 4-b
32 YcTaHOBUTE COOTBETCTBUE MeXAY 3a4aHHbIMU OYHKUMSMU U UX MPOU3BOAHBIMU
1 |y=arcsinx A y = 1
1+ x°
2 |y=arccos x B , 1
Y= 1+ x?
3 |y=arctgx B . 1
y =- >
1-x
4 |y =arcctgx r , 1
y = >
1-x
OTBeT: 1-I; 2-B; 3-b; 4-A
33 YcTaHOBUTE COOTBETCTBUE MEXAY 3aAaHHbIMU DYHKUMSIMU U UX NPOU3BOAHBIMU

1 NG Al 2X
Y= T
2 _ 2 B
y=In(1+x") y,:2—X2
(1+x)
3 y- 1 B y = 2X
1+ X2 1+ X2




4 1 r , 2X
y=In 1+ x? Ve Y

OTBeT: 1-B; 2-A; 3-I'; 4-B

34 YcTaHoBMUTE COOTBETCTBME MEXAY 3afaHHbiMK hyHkumsamu f(X) n nx nepsoobpasHbimm
F(x)
1 | f(x)=sinx A | F(x)=-ctgx
2 |f(x)=cosx B |F(x)=tgx
3 1 B |F(x)=-cosx
f(X)=—=
COS™ X
4 r =9j
F(X) = — 12 F(x) =sinx
sin‘ X
OTBeT: 1-B; 2-T'; 3-B; 4-A
35 YcTaHoBUTE COOTBETCTBME MEXAY 3afaHHbIMU pyHKumamu f(X) n nx nepsoobpasHbimm
F(X)
1 1 A 1, |x-a
f(x)= F(x)=—Inl/—=
X*+a’ 9 2a |x+a
2 1 b \/ﬁ
a —x
3 1 B 1 X
f(X)=——= F(x)=—arctg—
X" —a a a
4 1 r X
f(X) === F(x) = arcsin =
VX2 +a? 9 a
OTBeT: 1-B; 2-I; 3-A; 4-b
3agaum Ha 1-2 pencTeus
36 y _2x3 +16x" —4x
Hantun npenen IIm# . OTtBeT BBeanTe YNCJrioM.
xoe Ox® —8X"+5
PelweHue:
X3 X' X 1 1
) 2X3 +16X4 _4x 0 ) 2F+16F—4F - 2; +16—4F
lim——; Z =<—c=1lim 5 Z =lim =-2.
x>o Ox* —8X*+5 0 X—>0 X X X—>% 9 1 8 5
T8t =8+
X X" X X
Ortger: -2
37 y . x*+2x-8
Hantu npegen |im—————. OTBeT BBEAMTE HYUCIIOM.
x>2 X°—3X+2
PeweHwne:
x*+2x-8 [0 X—2)(x+4 X+4
i _H:I_ (-2(x+4) . (x+4) ¢

MO —3x+2 |0) R (x=2)(x=1) 8 (x=1)

OTBerT: 6




38 5 . 1-cos10x
Hantun npenen Ilrrg ————. OTBeT BBEANTE HYNCIOM.
X—> X
PeweHue:
1-cos10x (0O 25sin’ 5x sin?5x )’ sin?5x )’
Iim—2={—}=im—2=2 lim —; =2-25| lim —— | =50
X0 X 0 X—0 X x->0 X x—0 (5)()
OTBeT: 50
39 BbIUMCANTD NPOM3BOAHYI0 MYHKLMKM Y = In(3x? —2) B Touke x=1.
PeweHune
1 6Xx
1)y =(In(3x* -2)) = X -2) =———.
)Y = (N3 ~2)) = (& ~2)' = "
6
2) y(1)=——=6.
) YO=5
OTBerT: 6
40" | BelumenuTe npomssoaHyio dyHkumMmM Y = arctg(x*) B Touke X=1.
PeweHune
’ 1 o 4Axe
1Y =(arctg(x*?)) =————(x*) = .
o =ferono = ) =
4
2) V) =—=2.
) YO=
OTBerT: 2
41 t 4
BbIYMCAUTL ONpeaeneHHbIN nHTerpan I£x3 +—2j dx
X
2
PeweHue:
4 44 4 4 4
I(x3+i2jdx:x— A A 2 A8 eaa140-61
2 X 4, x, 4 4 4 2
OTBerT: 61
42 2 16
BbIYMCAUTL OnNpeaeneHHbIN MHTerpan J'z—dx.
07Z'(X +4)
PelieHue.
2 2
16 21 dx=E~larctg§ :ﬁ(arctgl—arctg 0)=§(z—0j=2.
Ty X +4 T 2 2, ~« z\ 4
OTBerT: 2
43 I3

BbluncnuTtb onpegeneHHbin nHTerpan I cos(x/2)dx. OTBeT BBEAUTE YNCNOM.
0
PeweHne:




7l3

[ cos(x/2)dx = 2sin(x/2)[[" =2sin(x /6)—2sin0 = 2-%—0 =1
0

OrtBer: 1
44 1 s
o 2
Bbluncnnte onpegeneHHbii nHTerpan J4X(2— X ) dx.
0
PeweHue:
5.2 __1 _ Ch_ 2 _
Monoxum ¢t =2—x°. Torga xdx= 2dt. Ecrm x=0,T0 t=2-0" =2, n ecnu x=1,
TO t =1. CnepoBaTtesibHO,
1 1 6 612 6 16
4 t t 22 1' 64-1
J.X(Z—XZ)SdXZI —— tdt=—2— =—| ==—-—=—""=21.
5 A 6|, 3, 3 3 3
Ortger: 21
45 HaiiTu nnowaab obnactu, orpaHnuyeHHon nuHusmn Yy =3X, Yy=X, x=1. OTtBeT
BBEAUTE YMCIOM.
PeweHue:
1 1
S :I(Sx—x)dx:IZde:xz‘z =1-0=1
0 0
OTBerT: 1
Kenc-3agaHusa
46 3aBUCUMOCTb MexXay nsgepxkamu Npou3BOACTBA ¥ U 0OBbEMOM BbIMyckaeMol Npo-
aykumm x Bblpaxaetca dyHkumen C(X)=50x-0, 05x° (oeH. en.). OnpenennTb
cpenHue v npegenbHble N3AepXXkn npyu oovbeme npoaykumm 10 en.
B oTBeTe BBeaMTe ABa Yncna, pasgeneHHble npobenom.
PeweHue:
1) OyHKUMA cpeaHux u3gepkek (Ha eanHuLy NPOAyKUUKM) BblipaXaeTcs OTHOLUe-
HMem
AC :%:50_0’05)(2’
X
AC(10) =50-0,05-10* =45 (meH. eq.).
2) lNMpenenbHble N3OEPXKKN:
MC =C'(x) =50-0,05-3x°;
MC(10) =35 (()eH. ed.).
OtBeT: 45 35.
47

npOI/I3BO,EI,I/ITeJ'IbHOCTb TpyAa pa6oqero B Ted4eHne gHA N3MeHAeTCA no q)opmyne:




f (t) =10t —t*
1)HanTtu gHeBHY10 BbipaboTKy 3a pabouunin AeHb NPOAOKUTENbHOCTLIO 6 YacoB.

2) HanTtu BblpaboTKy 3a BTOPYIO NOSIOBMHY paboyero aHs.
B oTBeTe BBeAnTE ABa Yncna, pasgeneHHble npobenom.

PelweHue:

1)O6was BoipaboTka 3a BeCb paboyuni AeHb paBHa

6 ) ) t3
!(10t—t )t :[5t —5]

2) BoipaboTka pabodero 3a BTOpY NonoBuHY paboyvero gHs.

6 t3
j10t t*) dt—(St ——j
] 3

OTtBeT: 108 72.

6

=180-72=108,

0

=72

3

48

2
X

Myctb dyrkumst C(X) = ZOX—E yCTaHaBNMBaeT 3aBUCUMOCTb U3ZEPXKEK Mpon3-

BOACTBA OT KONMYeCTBa X BbliNyckaeMon npoaykuun. HanTtun npegenbHble N3gepkku

npoun3BoacTBa, ecnn ob6bem npoaykumm coctasnget 100 eguHny unu 20 eguHUL.
B oTBeTe BBeguTE ABa Yncna, pasgeneHHbie npobenom.

PelweHue:

MpeaenbHble N3aepkkn NPON3BOACTBaA €CTb NPOU3BOAHASA OT PYHKUMM U3AEepXKeEK

X
C'(x)=20——.
(%) 0

Mpw COOTBETCTBYIOLLMX 06BbEMAaX NPOAYKLNN:

1) C'(100) = 20—% =10;

20
C'(20)=20- 22 —18.
2) C(20)=20-77

OtBeT: 10 18.

49

MponsBoauTensHOCTL Tpyaa paboyero B Te4eHne aHA n3MeHsieTcs no popmyne:
f (t) =18t —3t°
1)HanTtu aHeBHytO BbIpaboTKy 3a pabounin geHb NPOAOIKUTENBHOCTHLIO 6 YacoB.

2)HanTu BblpaboTKy 3a TpeTun 4ac paboThbl.
B oTBeTe BBeaMTE ABa YnCna, pasgeneHHble npobenom.




PelwweHue:

1) 1) O6was BblpaboTka 3a BeCb paboyni AeHb paBHa

6
[(18t—3t*)dt = (9t* —t°) \_324 216 =108
0
2)BbipaboTka paboyero 3a Tpetuin Yac paboTbl paBHa
3 3
[(28t-3t) dt:(9t2—t3)‘2:26.
2

OTtBeT: 108 26.

30 3aBNCUMMOCTb MeXay nsgepxkamm npon3BoacTBa y U 06bLEMOM BbiMycKaeMown npo-
aykumu x Bbipaxaetcst doyHkumein C(X) =1000x—0,5x° (meH. en.). OnpemenuTsb

cpenHue 1 npenenbHble N3AEPXKN Npu obbeme npoaykumn 10 en.
B oTBeTe BBeauTe ABa uncna, pasaeneHHble npobenom.

PelweHue:

1) OyHKUMA cpeaHuX u3gepkek (Ha eanHuLy NPoayKUuKn) BblipaXaeTcs OTHoLUe-
H1em
C(x
ac = €
X

AC(10) =1000—0,5-20% =800 (qen. en.).

=1000-0,5x?,

2) lMpenenbHble N3OEPXKKN:

MC =C'(x) =1000-0,5-3x?;
MC(20) =400 (deH. eé.).

OTtBeT: 800 400.

OIK-5. CnocobeH ncnonb3oBaTb NpU peLleHnn NpodeccuoHanbHbiX 3a4a4 COBPEMEHHbIE UH-
dhopMaLMOHHbIE TEXHOMOMMKU 1 MPOrpaMMHbIE CPEACTBA, BKIHOYasA yNpaBieHWe KPYNHbIMKU Mac-
CYBaMM AaHHbIX U UX UHTENNEKTyanbHbIN aHanm3

Ne 3a- TecToBOEe 3agaHue
JaHus

BbibpaTb oguH oTBeT

51 11 -12
MpounsBeaeHne matpuy, . paBHO:
0 2 10




1) (1 Oj 2) (3 Oj Q(O 2) 4) (—1 1}
2 3 14 20 31

52
HaHbl MmaTpyubl A — 1 2 , B= 4 8 . Torga matpuua A - B
35 3-2
paBHa:
1 —3 —6 2 —3 -6 35(9 8 H & 12
o 7 O 3 O 5 O 8
53 31 0
Onpepgenutenb matpuubl A={0 2 -1| paBeH
1 -1 2
1) -8 2) -4 3) 4 4) 8
54 Mpwn pelweHnn cuctemsl
X+2y =2,
3X—-4y="7
no npasuny Kpamepa:
1 2 2 7 1 2
1) A= y A 1= y Az = )
3 - 3 4 2 7
1 2 2 2 1 2
2)_A = y A 1= y Az = '
3 4 7 -4 3 7
1 2 2 2 1 2
A= 1L A=C A=
3 4 7 4 3 7
1 2 2 2 1 2
4) A= , A= A, = .
3 4 3 -4 37
55 | CkansipHoe npousBeaeHue BektopoB a=(L2—1) u b =(3;—1 4) pasHo
1)-6 2) -3 3) 0 4) 2
56 -
Hanbl Toukn A(1; 2; 3) n B (0; 1; -3). Moaynb BekTopa AB paBeH
1) 243 2) 3 3) 343 4)0
57 [aHbl BekTOpbI a= (2, 5, 7) " 5 = (l, 2, 4) Torga nx BeKToOpHOEe npoussefeHe nmeeT
BUA:
1)6i—J-k 261 +j—-k 327 +10]+28k 4)2i —] +6k
58

CwmewaHHoe nponsBeaeHune BektopoB a =(1,—2; 0), b= (% 0;2), ¢=(-24; 0) paBHO
1) -6 2) -1 3) 0 4) 5




59

Uepes Touku A(2;3) " B(3;2) NpoXoauT NPpsiMas, 3ajaHHas ypaBHEHUEM:
DYy=5—-X 2)y=5X 3 y=X+5 4) y=5x+5

60

BbiGpaTb ypaBHeHUE OKPYXHOCTU, MPEACTABMNEHHON Ha PUCYHKE:

1) X2 +y2=9; 2(x—4) +(y-2)" =9,
@(x+4f+(y+2fi=& @(x—4f+(y—2f=3.

61

Haitv dhoKyc 1 ypaBHeHWe OMpeKTpuUchl napabonsl y* = 4x.
1) F(-5,0),x-5=0 2) F(3,0),x=-3
3 F(1,0),x+1=0 4) opyron oteBeT

62

x-1 y-2 z-3

2 3 -4
1) 60° 2) 0° 3)45°  4)90°

Yron mexay npsiMon n nnockocTbio X —2Y — 22 =0 pasen:

63

Uepes Touky (2; 2; —2) napannenbHo nnockoct X —2Y —3Z = 0 npoxoauT nnoc-
KOCTb, 3afjaHHas! ypaBHEHMEM:

1) 2X+3y—z=4 2) X+2y+32=29
3) X—2y—-32=5 4) X—2y—-3z=4

64

YpaBHeHue npsiMon, npoxoasien Yepea Touky M(-2;1;-1) napannesibHo NpsiMomn
X=2_ Y _2+1  pmeer Bup:
1 -2 3
1)x+2:y+l:z—1 2)x+2:y—1:z+1
1 —2 3 1 -2 3
Xx-3 y+5 z-1 4)x+2_y+1_z—1
2 4 3 4 5 3

3)

65

Mpsmas, npoxoaswasn yepes Toukm M(2, 2, 2) u K(3, 4, 5) 3agaetcs ypaBHEHUEM:
. x—2:y—2:z—2 2)x-2:y—2:z—2
1 2 3 2 2 2
x—3:y—4:z—5 4)x—2:y—2:z—2
3 4 5 2 2 2

3)




BbiGpaTb HECKONBbKO OTBETOB

66 BoaMoXxHbIMM SIBRSOTCA cnegyowme gencTBnsa Hag maTpuuamu. .. Beilbepute He-
CKONbKO OTBETOB.
2 4 -1 2 4 -1
1 -+
9-7 5 9-7 5
2 4 -1 > 1
2) 1|6 -3
9-7 5
8 5
5 1 5 1
3)|6 -3 |-|6 -3
8 5 8 5
> 1 2 4 -1
6 -3 -
9-7 5
8 5
67 BoaMoXHbIMM SIBRSOTCA cnegyolme gencTBusa Hag maTpuuamu. .. Beilbepute He-
CKONbKO OTBETOB.
2 4 -1 2 4 -1
1 -
9-7 5 9-7 5
2 4 -1 > 1
2) +/6 -3
9-7 5
8 5
5 1 5 1
3|6 -31||6 -3
8 5 8 5
> 1 2 4 -1
A6 -3 -
9-7 5
8 5
68 YKaxunTe, Kakme 13 NepeymcrieHHbIX HKe MaTpuy, MetoT obpaTtHble. Boibepute He-
CKONbKO OTBETOB.
1)24—1 g)6—2 3)12—4 984
9-7 5 -9 -3 9 -3 6 —3
69 BbibepuTe BCe BepHble YTBEPXKAEHNS, KacaroLmMecs CBOMCTB BEKTOPHOIO npovseeae-

HUNA.
1) axb=-bxa;
2)(ma)xb=ax(mb)=m(dxb);




3) bxd=axb;
4) Gx(b+¢)= axb+ axc;

70 lMpsimast Ha NIOCKOCTY 3alaHa ypaBHEHMEM
X—2y—-5=0.
YKaXXnte ypaBHeHUs NpsMbIX, napannenbHbiX JaHHOW NpaMon. BbibepuTe HECKONbKO
OTBETOB.
1) 6x-12y+7=0
2) 4x+2y—-5=0
1
§)y:§x+2
4) 6Xx—-3y—-4=0
71 lMpsimasi Ha NroCcKoCTY 3aaHa ypaBHEHNEM
X—2y-5=0.
YKaxute ypaBHEeHUS NpsMbIX, NepneHankynapHbIX JaHHOM npsamon. Belbepute He-
CKOJTbKO OTBETOB.
1) 6x—-12y+7=0
2) 4x+2y-5=0
1
3) y=—X+2
2
4) 6Xx+3y—4=0
72 | NnockocTb 3apaHa ypasHeHnem 2X—Y —2+3=0.
YKaxnte ypaBHeHUs NIIOCKOCTEN, NapansenbHblX JaHHOMW NockocTu. BeibepuTte He-
CKOJTbKO OTBETOB.
1) —6x+3y+3z+5=0 2) 2X—y+52+3=0
3) X—2y+4z-6=0 4 4x-2y—-2z+7=0
73 | MnockocTb 3apaHa ypasHeHnem 2X—Y —2+3=0.
YKaxnte ypaBHeHUs NIIOCKOCTEN, NapannenbHbliX 4aHHOW NockocTu. BeibepuTte He-
CKOJTbKO OTBETOB.
1) -6x+3y+3z2+5=0 2) 2X—-y+5z+3=0
3) X-2y+4z-6=0 4) 4x—-2y—-27+7=0
74

x-=1 y-4 z-7
-3 5

Ykaxunte ypaBHEHUA MNMPAMbIX, NapannesfibHbIX AaHHON I'IpFIMOVI. Bb|6ep|/|Te HECKOJ1bKO
OTBETOB.

MpsiMas B NpoCTpaHCTBE 3a4aHa ypaBHEHMEM

x+1:y—1:z—2 2)x—3:y—2:z—1
2 -3 5 4 6 2

x+2:y—7:z—3 4)x—2:y—3:z—4
—4 6 -10 2 3 1

1)

3)




75

x-=1 y-4 z-7
-3 5

YKaxnte ypaBHEeHUs NpsIMbIX, NepneHanKynapHbIX AaHHOW npamMon. Beibepute
HECKOSbKO OTBETOB.

MpsiMas B NpocTpaHCTBE 3aaHa ypaBHEHMEM

x+1 y-1 z-2 Xx-3 y-2 z-1

1) 2)
2 -3 5 4 6 2
3)x+2:y—7:z—3 i)><_2:y_3:z_4
4 6 -10 2 3 1

PacnonoxeHwue B npaBuiibHOM MnopsAgke

76 PacnonoxuTe onpegenuTenu No BO3pacTaHUio NX 3Ha4YEeHUN.
5 -4 6 -2 4 —7 7 -5
1) ,2) ) 4)
3 2 7 -1 3 -6 6 -8
OtBeT:4) 3); 2); 1)
77 PacnonoxuTte BeKTOpbl N0 BO3paCcTaHUIO UX ASNUH
1) 6i —2j -3k 2) 41 + -8k  3) 47 —2] +4k
OtBeT: 3); 1); 2)
78 PacnonoxuTe npsiMble N0 BO3pacTaHWUO UX YrioBbIX KOA(HULNEHTOB.
1) 6Xx—2y-5=0 2)6x+2y—-7=0 3) 6x—3y—-4=0
OtBeT: 2); 1); 3)
79 Pacnonoxure okpy>XHOCTU NO BO3PaCTaHUO X paanyCcoB.
DX +yY —6y=0 2)X°+y*+2x—4y+1=0 3) x*+y*—2x=0
OtBeT: 3); 2); 1)
80 PacnonoxuTte annuncel No BO3pacTaHUIo UX MarnbIX Noyocen.
1) 25x* +169y* = 4225 2) x> +16y* = 256 3) 16x° +25y* =1600
OtBeT: 2); 1); 3)
Bonpocbl Ha conoctaBneHune
81 1 1 2
Hana matpuua A=| 3 5 —4|.YcTaHOBUTE COOTBETCTBME MEXAY YKa3aHHbIMM arn-
-2 3 3

re6pa|/|quK|/|M|/| OOMOSIHEHMSIMM aHHOMN MaTpuLbl N X 3HA4YEHNAMUA




1 A, A -5
2 A, b 10
3 A, B -1
4 A32 r 3

OTBeT: 1-B; 2-T'; 3-A; 4-b

82 YcTaHOBUTE COOTBETCTBME MEXAY YPaBHEHUAMM NPSAMOKM Ha NNIOCKOCTU U UX Ha3Ba-
HUAMMU
1 |y=hkx+b A |obLiee ypaBHeEHME NpsIMON
2 |Ax+By+C =0 b |ypaBHeHue npsAMOK B OTpeskax
3 |x-x y-»n B |ypaBHeHMe npsiMon C yrnoBbIM KO3 PULMEHTOM
X=X Vo= N
4 X Y _q " |ypaBHeHMe npsimoun, Npoxoasen Yyepes aABe naH-
a b Hble TOYKM
OTBeT: 1-B; 2-TI'; 3-A; 4-b
83 YcTaHOBUTE COOTBETCTBME MEXAY KPUBBLIMU N NX KAHOHUYECKUMU YPaHEHUAMM
1 |OKpYXHOCTb A ﬁ_ﬁ_
a® b2
annunc B |xX*+y?*=R?
3 |rmnepbona B |y2=2px
4 |napabona X2y
-+l
a’  b?
OTtBeT: 1-b; 2-T; 3-A; 4-B
84 YCTaHOBUTE COOTBETCTBME MEXAY YPABHEHUSMM NITOCKOCTU U X HA3BAHUSMMU
1 |A(X—X,)+B(y-Y,)+C(z—2,)=0.|/A |0obLee ypaBHEHNE MIOCKOCTH
2 |Ax+By+Cz+D=0 b |ypaBHeHMe NNOCKOCTUN B OTpe3Kax
3 ||lx—x, y-y z-z B |ypaBHeHMe nnockocTn, Npoxoasien yepes
X=X, Vi, z,-2|=0 AAHHYI0 TOYKY NepneHanKynsapHoO JaHHOMY
BEKTOPY
X3 =X V3=V Z3— %
4 L " |ypaBHEHME NMNOCKOCTN, NpOXoasLLen Yyepes
a b c TPW AaHHble TOYKU
OTBeT: 1-B; 2-A; 3-I'; 4-b
85 YcTaHOBUTE COOTBETCTBME MEXAY YPaBHEHUAMM NPSAMON B MPOCTPAHCTBE U UX

Ha3BaHUSIMU
1 |x-x, y-y, z-z, |A |obwme ypaBHEHUSI NPSAMOMN
m - n - p
2 Ax+By+Cz+D, =0, (B |napameTpuyeckvne ypaBHeHWUS NPSAMON
{A2x+Bzy+sz+D2=0.




3 |x-x, y-y _ z-z |B |ypaBHeHMe NNOCKOCTH, MPOXOASALLEN Yepes AaHHYI0

Xy =X, V=V, Z,—7 TOYKY NapannensHo JaHHOMY BEKTOpY
4 | (x=x,+mt I |ypaBHeHMe NNocKocTu, Npoxoasilen Yepes ase
v =y, +nt OaHHble TOYKM

z=2zy+ pt
OTBeT: 1-B; 2-A; 3-T; 4-Bb

3apgaum Ha 1-2 pencTeus

86 [aHa matpuua
-1 -2 7
A= 0 4 3
-1 1 -4
HanTtn anrebpanyeckoe gononHeHve anemeHTa a,,. OTBET BBEAUTE YMCIIOM.
PelweHue:
2+1 -2 7
Ap= ()7 = ((2) (4T =1
OTBerT: -1
87 Mpu KaKoM 3HAYEHUN M BEKTOPbl a = mi + j nb= 37—31?—4|Z OyayT nepneHaukynsipHol? OTBeT
BBeOUTE YNCIIOM.
PeleHue:
a=(m, 1 0), b=(3 -3, -4)
G-b=3m-3=0, =>m=1
OTtBerT: 1
88 HaliTn npoekumto BekTopa a, Ha BEKTOP 6 ecnn a = (1, — 2, 3), 6 = (2, 3, 6). OTBeT BBEOUTE
YUCIOM.
PelweHue:
np.d ab 12+(2)3+36 142
° ‘ ‘ V22 +3% +6° 7
OTtBerT: 2
89

Haittn (5@ +3b )(2d - b ), ecnm |a| =2, ‘5‘ =3, alb. OTBeT BBEAUTE YUCIIOM.
PeweHune:

10G-a-5a-b+6ad-5-35 b =10ja ~3fp[ =40-27=13,

Tk d-d=ld =4, b-b=|p
OtBer: 13

2 R
\ ~9, G-b=0.




90 HanTtu nnowagb napannenorpamma, NOCTPOEHHOIo Ha BEKTOpaXx
a=61+3]—-2kn b=3i - ZJT + 6k . OTBeT BBEAWTE YMCIIOM.
PeweHwue:

ij Kk
1) axb=[6 3 -2|=14i-42j-21k
3 2 6
2) S, =|axb|= (142 + (—42)? + (-21)% = 49
OrtBer: 49
91 Hantn o6bem nupammabl ABCD c sBepwmnHamn A(3; 4; 0), B(— 1; 2; 4), C(5; 0; 2),
D(7; — 2; 6). OTBET BBEANTE YNCIIOM.
PeweHwue:
1) AB=(-4; —2:4), AC=(2 -4 2) , AD=(4,-66).
2) Vasen =%(ATBXE)E
-4 -2 4
(ABxAC)-AD=|2 —4 2|=72.
4 -6 6
Vickombin 06bem V, o =12.
OTBerT: 12

92 Hantn pacctosiHue ot Toukn A(-7; 2) 4O NpAMOK, 3aJaHHON YypaHeHneM
3X+4y—7=0. OTBeT BBEAUTE YNCIOM.
PeweHwue:

3-(=7)+4-2-7| 20
V3 +4° 5
OTBerT: 4

93 Hantn paguyc okpyXHOCTH X2 + y2 —8x+ 6y =0. OTrBeT BBEAMTE YMCHOM.

PeweHwue:
X* + y? —8x+6y=(x2 —8x+16)—16+(y2 +6y+9)—9:(x—4)2 +(y+3)2 -25=0
(x—4) +(y+3)" =25
R?=25, R=5
OTBerT: 5
94 Hantn gencrentensbHyto nonyock rmnepbosbl, 3agaHHON ypaBHEHNEM

9x? —16y? =576 . OTBET BBEAUTE YNCIIOM.
PeweHue.

Paspenum obe yacTu ypasHenust 9x2 —16y2 =576 na 576. Monyuum ypasHeHue
rmnepbornbl B KAHOHUYECKOM BUAE
X2 y2

82 32




[encreutenbHas nonyocb pasHa 8.
OrtBer: 8

95 HanTtu pacctoaHue ot Todkn M(3, -2; -5) 40 NNOCKOCTH, 3a4aHHOM ypaHEHNEM
8x — 4y + z =0. OTBET BBEAMTE YMCIIOM.
PeweHwue:
8-3-4-(-2)-5 27
JEr (4241 9
OtBer: 3
Kenc-3agaHus
96 MpennpuaTve NpomnsBoauT N3aennsa AByx BMOOB — A; 1 A,. U UICNONb3YET A1 3TOro Cbipbe
ABYX TMNOB — B1 1 B,. HOpMbI 3aTpaThl Cbipbs HA €AMHMLY NPOAYKLUUN KaxXaoro Buaa n oob-
€M pacxoga 3a 1 geHb 3adaHbl Tabnuuen:
Hopwmbl pacxoaa chipbst Ha ean- Bua cbipbs
HULY NPOAYKUUK, ycn en.
B: B,
N3genne A; 4 5
N3genne A, 3 7
Pacxog celpbsi Ha 1 geHb, 1350 2500
ycn.en.
CTOMMOCTb €AnHMLbI CbIpbs KaXKAoro Tvna 3agaHa matpuuen-ctpokon C=(10 15). Hantn
a) CTOMMOCTb Cblpbsi, 3aTpPa4eHHOro Ha NPOM3BOACTBO BCEX M3Oenun A;
6) CTOMMOCTb Cbipbsi, 3aTPAa4Y€HHOro Ha NPOM3BOACTBO BCeX M3genum A,
B oTBeTe BBeanTe ABa uncna, pasgernieHHble npobenom.
PeweHne:
[MycTb X -exxegHeBHbIN 06beM Bbinycka n3genun A, y -exeiHeBHbIN 06beM BbinycKka nsae-
nmn A,. MatemaTtudeckasa Moaernb AN HAaXOXAEHUS €XXeAHEBHOIO BbIMyCcKa Ka)aoro suaa
u3genvm nmeeT Bug,
4x +3y =1350
5x+ 7y =2500
Pewenwne cuctembl X =150, y=250.
Harngem cToMmocTb Chipbs, 3aTPa4Y€HHOIo Ha NPON3BOACTBO eAMHMLbI MPOAYKLMW KaXKA0ro
BMaa
4 3
(10 15). = (115 135). Torga cTOMMOCTb Cbipbs, 3aTPAYE€HHOrO Ha NPON3BOACTBO
5 7
Bcex usgenun A; pasHa 115-150=17250. CTOMMOCTb Cbipb$, 3aTpayeHHOro Ha NPOu3BOACTBO
BCcex usgenun A, pasHa 135-250=41250.
OtBeT:17250 41250
97 O6yBHas habpuka cneumnanmampyeTcs No BbiNyCKy U3genui AByxX BUOOB: canor u 60TMHOK.

Mpn 3TOM Mcnonb3yeTcs Cbipbe ABYX TUMOB: S; 1 S, HopMbl pacxoda Kaxaoro U3 HUX Ha of-
Hy napy obyBu 1 06bem pacxofa cbipbsi Ha 1 AeHb 3agaHbl Tabnvuen:

HopMbl pacxoga cbipbsi Ha eau- Bug cbipbs
HWLY NpOAyKuMK, ycn eq.
Sl SZ
Canoru 3 5

BoTuHkn 2 6




Pacxog cbipbsi Ha 1 geHb, 900 2300
ycn.ea.

CTOMMOCTb €ANHULIbI ChIpbS KaXKaoro Tvna 3agaHa matpuuen-ctpokon C=(10 5). Haintn
a) CTOMMOCTb CbIpb$i, 3aTpadYeHHOro Ha NPoM3BOACTBO carnor
©) CTOMMOCTb CbIpbsi, 3aTPa4YEHHOro Ha NPOM3BOACTBO OOTUHOK
B oTBeTe BBegMTEe ABa Yncna, pasgeneHHble npobenom.
PeweHue:
MycTb X -exxegHeBHbIN 06beM Bbirycka canor, y -exeaHeBHbI 06beM Bbinycka 60TMHOK. Ma-
TeMaTtuyeckas Mogerb A5 HaXOXOeHUs exxe4HEeBHOro Bbinycka Kaxaoro suga obysu nmeet
BMA
3x+2y =900
5x+ 6y =2300
Pewenune cuctemsl x =100, y=300.

Hangem ctoumocTb Cblpbs, 3aTpa4€HHOro Ha nNpomn3BoACTBO Mapbl O6yBI/I KaxKaoro Bmaa

(10 5) . @ 2} = (55 50). Torga cToMMOCTb Chipbsi, 3aTpa4YeHHOro Ha NPOU3BOACTBO Ca-

nor pasHa 55-100=5500. CTOMMOCTb Cbipbsi, 3aTpa4Y€HHOro Ha NPOM3BOACTBO BOTUHOK paBHa
50-300=15000.

OT1BeT:5500 15000

98

Mpennpuatre, cneunanuanpytoleecs Ha NPoM3BOACTBE BEPXHEN OAeXabl, ANs NPOU3BO4-
CTBa NnaLLemn n KypTok MCnonb3yeT cbipbe ABYX TMNoB: B; 1 B,. HopMbl pacxoga kaxagoro m3
HWX Ha NPOM3BOACTBO eAMHULbI MPOAYKUMKN Kaxkaoro Buaa n oobem pacxoga 3a 1 aeHb 3a-
JaHbl Tabnuuen:

Hopmbl pacxoga ceipba Ha ean- Bua cbipbs
HULY NpOoAyKumMK, ycn eq.
B: B
Mnawm 2 3
KypTku 5 2
Pacxop cbipbsi Ha 1 oeHb, 900 800
ycn.en.

CTOMMOCTb €AnHULIbI ChIpbs KaXKAoro Tuna 3agaHa matpuuen-ctpokon C=(20 25). Hantn

a) CTOMMOCTb CbIpb$l, 3aTpa4YeHHOro Ha NPoOM3BOACTBO NnaLlen

6) CTOMMOCTb CbIpbsi, 3aTPAYE€HHOro Ha NMPOM3BOACTBO KypPTOK

B oTBeTe BBeauTe ABa yncna, pasgeneHHsle npobenom.

PeweHue:

MycTb X -exxegHEeBHbIN 06beM BbiMycka nnailen y -exxeqHeBHbIN 06beM Bbinycka KypTOK.
MaTtemaTtunyeckas Moaenb A58 HaXOXOEeHNSA eXe4HEeBHOro BbiMyCka NPOAYKUMM KaXaoro Buaa
nmeet BMA

2x+5y =900
3x+2y =800
Pewwenue cuctembl X =200, y=100.

Hangem cToMMOoCTb Chipbsi, 3aTpayeHHOro Ha NPOU3BOACTBO e4MHULbI MPOAYKLUN KaXKaoro
BUAa

(20 25).[2 g’j:(ns 150).

Torga CTOMMOCTb Cbipbsl, 3aTPaY€HHOro Ha NPOM3BOACTBO BCEX M3aenun A; paBHa
115-200=23000. CTOMMOCTb Cblpbsi, 3aTPa4Y€HHOro Ha NPOM3BOACTBO BCeX u3genum A, paBHa




150-100=15000.

OTBeT: 23000 15000

99 O6yeHas habpuka cneumnanmampyeTcs No BbiNyCKy N3genvi AByX BUOOB: canor u 60TMHOK.
Mpn aTOM Mcnonb3yeTcs Cbipbe ABYX TUMOB: S; 1 S; HopMbl pacxoda Kaxaoro U3 HUX Ha of-
Hy napy obyBu 1 06bem pacxofa cbipbsi Ha 1 AeHb 3agaHbl Tabnuuen:

Hopmbl pacxoga ceipbsa Ha ean- Bua ceipbs
HULY NPOAYyKUMM, ycn eq.
Sl S2
Canoru 5 2
BoTuHKK 4 1
Pacxog cbipbsi Ha 1 OeHb, 1050 300
ycn.ea.
CTOMMOCTb €ANHULIBI ChIpbs KaXKAoro Tuna 3agaHa matpuuen-ctpokon C=(10 15). Hantu a)
CTOMMOCTb CbIpbS, 3aTPa4Y€HHOIro Ha NPON3BOACTBO canor
©) CTOMMOCTb CbIpbsi, 3aTPa4Y€HHOro Ha NPON3BOACTBO BOTUHOK
B oTBeTe BBeanTe ABa yncna, pasaeneHHble npobenom.
PelwweHue:
MycTb X -exxegHEeBHbIN 06beM Bbirycka canor, y -exeaHeBHbI 06beM Bbinycka 60TMHOK. Ma-
TemMaTtuyeckas Moaernb AN HaXoXAeHUs1 eXXeQHEeBHOro Bbinycka Kaxaoro suga obysu nmeet
BUA,
5x+4y=1050
2x+Yy =300
Pewenne cuctembl X =50, y=200.
Hangem cToMMOoCTb Chipbsi, 3aTpayeHHOro Ha NPoON3BOACTBO Napbl 00yBK KaXxgoro Buaa
5 4
(10 15)- = (80 55)-
2 1
Torga CTOMMOCTB Chipb4, 3aTpaYeHHOro Ha NPon3BoACTBO canor, pasHa 80-50=4000. Ctou-
MOCTb CbIpb$i, 3aTpa4eHHOro Ha Npon3BoAcTBO 60TMHOK paBHa 55-200=11000.
OtBeT: 4000 11000
100 Mpennpuatre, cneunanuanpytoleecs Ha NPoM3BOACTBE BEPXHEN OAeXabl, ANs NPOU3BOA-

CTBa nnaLuen 1 KypTOK UCMonb3yeT Chipbe ABYX TUNoB: B; n B,. Hopmbl pacxoaa kaxgoro us
HUX Ha NPOM3BOACTBO €4NHULBI MPOAYKUUKN Kaxaoro Buga n obbem pacxoaa 3a 1 aeHb 3a-
JaHbl Tabnuuen:

Hopmbl pacxoga coipbsa Ha ean- Bua cbipbs
HULY NPOAYKUMK, ycn en.
B: B
Mnawm 7 3
KypTku 4 8
Pacxoa cbipbsi Ha 1 geHb, 2050 2450
ycn.eq.

CToMMOCTb eAMHULBI ChIpbS KaXK4oro Tuna 3agaHa matpuuen-ctpokor C=(10 5). Hantn

a) CTOMMOCTb CbIpbsi, 3aTPa4Y€HHOro Ha NPOM3BOACTBO MNnaLlen

6) CTOMMOCTb Cbipbs, 3aTPAYE€HHOro Ha NPOM3BOACTBO KYPTOK

B oTBeTe BBeguTe ABa uncna, pasgeneHHole npobenom.

PelweHue:

MycTb X -exxeAHeBHbIN 06BbEeM BbiMycka Mnallen y -exeaHeBHbI 06beM Bbinycka KypTOK.
MaTtemaTtunyeckas Mogenb 4118 HaXOXOEeHUS eXXeQHEeBHOro Bblnycka NpoAyKUMW KaXgoro Buaa




nMmeeT Bna

{7x+4y = 2050

3x + 8y = 2450

Pewenne cuctembl X =150, y=250.

Haiigem cToMMOCTb Cbipbsi, 3aTPaYeHHOro Ha NPOM3BOACTBO €AMHULbI NPOAYKLMN KaXKa0ro
BMaa

(10 5)-[; ;‘}(85 80).

Torga CTOMMOCTL Chlpb4, 3aTPaYeHHOro Ha NPON3BOACTBO BCeX u3genun A; paBHa
85-150=12750. CTOMMOCTb CbIpbsl, 3aTpayYeHHOro Ha NPOU3BOACTBO BCEX u3genun A, pasHa
80-250=20000.

OtBeT: 12750 20000

3.2. Bonpochbl Ansa ak3ameHa

OrlK-2. CnocobeH ocyuiectBnATb coop, 06paboTKy 1 aHanNM3 gaHHbIX, HEOOXo0AMMBbIX ANS pe-
LLIEHMS NOCTaBMEHHbIX yNpaBrieHYeCcKMX 3agad, C UCMONb30BaHNEM COBPEMEHHOIO NUHCTPYMEH-
Tapus U UHTENNEeKTyanbHbIX MHPOPMALMOHHO-aHaNUTUYECKUX CUCTEM

Howmep 3apa- dopmynmpoBka Bonpoca
HUA
101 MoHatne pyHkumn. ObnacTtb onpegeneHns pyHKUMM. MHOXeCTBO 3Ha4YeHun
YHKUMN.
OTBeT:

Ecnu kaxxgomy anemeHTy X MHOXecTBa X Mo ornpeaeneHHOMY 3aKOoHy CTaBUTCS B
COOTBETCTBME €ANHCTBEHHbIN 3NIEMEHT Y MHOXecTBa Y, TO nogobHoe oTobpaxe-
HWe Ha3sblBaeTCcsa (PyHKUMEN, onpeaeneHHon Ha MHOXeCTBe X CO 3HaYEeHUAMU B
MHoXecTBe Y. [1pn 3TOM X Ha3blBaeTCA HE3aBUCUMOMW NEPEMEHHON, NN aprymMeH-
TOoM, a y = f(X) — 3aBMCMMON NepeMeHHon, Unn pyHkumMen. X HasbliBaetcsa obna-
CTbto onpeaeneHns OyHKUMn. Y - MHOXXECTBOM 3HAYEHUN OYHKLMN.

102 OcHoBHble anemeHTapHble PYHKUNK. [ToHATUE aNeMeHTapHON OYHKLMN.
OTBerT:
K OCHOBHbIM 3neMeHTapHbIM (PYHKLMAM OTHOCSTCS:
CteneHHas pyHkuma y = X%, a eR.
MokasaTenbHasa pyHKkuMA y =a*, a>0, a=1.
Jlorapudmuyeckas pyHkuma y=logax, a > 0, a= 1.
TpuroHomeTpudeckne yHKUMN: Y =Sin X, Yy = COS X,y =tg X,y =ctg X, y =
sec X, Y = COSec X.
5. O6paTtHble TPUroHoMeTpu4eckme OYHKLUK: Y = arcsin X, y = arccos X, y =
arctg x, y = arcctg x, y = arcsec X, y = arccosec X.
OnemeHTapHon pyHkumen y = f(X) HasblBaeTca PyHKUMS, 3a4aHHas C MOMOLLbIO
OCHOBHbIX 3f1leMeHTapHbIX PYHKLMIA N MOCTOSIHHBLIX C MOMOLLIbKO KOHEYHOIo Ynucna
apumMmeTnyeckmx onepauun 1 B3aTUA MYHKUNN OT OYHKLUU

PwpbpE

103 Onpeaenexve npegena gyHKUmn f(x) npm x—Xo.
OTBeT:




Uuncno A HasbiBaeTcs npegenom dyHkumm f(x) npm x— Xo, €cnm ans noboro yncna
€ > 0 HanpgeTca Takoe ymcrno & > 0, yTo Ang Bcex X, yaosneTsopsaowmx ycrnosuo 0
< |x - xo| <8, BbINONHsIETCS HEpaBEHCTBO
() - Al<e.
O6o3Havatot lim f(x)=A.
X—>Xg

104 dopmynupoBka TeopemMbl 06 apudMeTUHECKNX CBONCTBAX NpeaenioB yHKLNUNA.
OTBerT:
Ecrm dpyrkumm T (X) n g(X) vmetoT npegen npu X — a, To cnpaBeanvebl pa-
BEHCTBA
lim (f (x) £ g(x)): lim f(x) £ lim g(x),
X—a X—a X—a
lim f(x)-g(x)=Ilim f(x)-lim g(x),
X—a X—a X—a
aecrm lim g(x) # 0, To u paBeHcTBO
X—a
lim f(x
lim - () _ xoa )
x>ag(x) lim g(x)
X—a
105 Onpepgenexuve nponsBoaHou dyHKUmM f(X) B TOUKe Xo.
OTBeT:
MycTb y=f(x) onpegeneHa B TOUKE x, U HEKOTOPOWN ee OKpecTHoCTU. Mpuaaamm x,
npupaLleHme Ax TaKoe, YTO x,+AxeD(f). PYHKUMS Npy 3TOM NOMYYUT NpupaLleHme
Af(Xg) = f(Xo+AX) — f(Xo).
MpousBoaHon pyHKUUK f(X) B TOUKE X Ha3biBaeTCHA npeaen OTHOLWEeHUs npupa-
LLeHNs1 PYHKLMM B 3TON TOYKE K MPUPALLEHUIO apryMEHTa Mpu CTPeMIieHnn no-
cnegHero K Hynw (ecnu 3ToT Npeaen CywecTByeT).
, . F(x,+Ax)— f(x,)
1) = lim 22200,
106 dopmynmpoBka TeopeMbl 06 NPOM3BOAHOM CyMMbI, MPOU3BEAEHMS N YACTHOTO.
OTBeT:
Ecrm dpyHkumm U(X) v V(X) amddepeHumpyembl B TOUKe X, TO MX CyMMa, Npouns-
BedeHue n YactHoe (nocneaHee npu ycrosuu, yto V(X) # 0) Tarke amddeper-
LMpYeMbl B 3TON TOYKE M UMEKT MECTO paBEHCTBa:
u+v)' =u"+Vv/,
(uv) =u'v+uv,
!
ul uv-uv
v vi o
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MNepBoobpasHada. HeonpeaeneHHbIn nHTerpan.

OTBeT: OyHKUMSA F(x) HasblBaeTcs NepBoobpasHoi yHKLMM f(x) HA HEKOTOPOM
MHOXXeCTBE 3Ha4YeHUN X, ecnu F'(x) = f(x) HA 9TOM MHOXECTBE.




COBOKYMHOCTb BCEX NepBO0OOpPa3HbIX PYHKLUMM f(x) HA HEKOTOPOM MHOXECTBE
HasblBaeTCcs ee HeonpeaeneHHbIM UHTerparnom.

O6o3HayeHue: jf(x)dx =F(x)+C.

Mpun aTOoM f(x) Ha3bIBaeTCA NOAbIHTErpanibHOMN PyHKUMEN, a f(x)dx — NoAbIHTerpanb-
HbIM BbIpaXXeHeM.
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CBoucTBa HeonpeaeneHHOro MHTerpana

OTtBerT:
1. MpomnsBogHasn OoT HeonpeaeneHHOro MHTerpana paBHa NoAbiHTErpanbHOM

dyHKLMN
( [ f(x)dx) = f(X);

2. AndpdepeHuman oT HeonpeaeneHHoro MHTerpana paBeH nNogblHTeErpanbHOMY
BbIpaXXEHUIO

d([ )= fxyax;
3. HeonpeaeneHHbIn HTerpan ot gudpdepeHumnana HeKOTOPOn (PyHKUUM paBeH
3TOM (PYyHKLMM NIIOC NMPOU3BOSIbHAA NOCTOSAHHAsA

[dF ()= F(x)+C;

4. HeonpeaeneHHbIn MHTerpan oT CyMMbl ABYX (OYHKLUUIK paBeH CyMMe Heoripe-
AeNeHHbIX MHTErpasnoB OT 3TUX OYHKLNN

[(F 00 +g(ydx = [ f(x)dx+ [ g(x)dx;

5. MMOCTOSIHHBIN MHOXUTESTb MOXHO BbIHOCUTb 3a 3HaK HeonpeaesieHHoOro nHTe-

rpana [k f(x)dx=k- [ f(x)dx
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PauvoHanbHas apobb. NpaBnnbHas n HenpasunbHasa paunoHansHas gpoou.
MpocTenwme paumoHanbHbie apobu.
OTBeT:

y P(x)
PaunoHanbHon gpobblo HasbiBaeTca pyHKunsa Buga R(x) = ——-,

Q(x)

rne P(X) u Q(X) — mHorouneHsl. PauyoranbHas apobs R(X) Haswbisaetcs npa-
BWUIIbHOW 4pOOLI0, eCrn CTENEHb YNCNIUTENSA MEHbLLE CTENEHM 3HaMeHaTens, 1
HenpaBubHOW APOOLI0 B NPOTUBHOM Criy4ae.
MpaBunbHble paumoHanbHble Apobu Bnaa:

1) A’ 2) A | 2Ax+B’ 4 2Ax+B |
X—a (x—a)" X+ pX+( (X" + px+q)"

r/:l,e(p2 —4q <0), HasbiBatoTcs npocTeiwmmm gpobsamu |, 11, 1l v IV Tunos.
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dopmynupoBka TeopemMbl 06 MHTErPUPYEMOCTN HeNnpepbIBHbIX YHKLUMIA. DPopmyna
HbtoToHa — JlenbHuua.
OTtBerT:

1) Teopema (06 MHTErPMPYEMOCTU HEMPEPBIBHBLIX YHKUNIN). Ecii ¢pyrxuus f(X) HenpepsisHa
Ha oTpe3ke [a, b], To oHa HHTerpupyema Ha TOM OTpe3Ke.

2) Teopema (Popmyna HetoToHa — JlenbHunua). Ecnun F(X) sisnsietca nepBoobpas-
HOW HenpepbiBHON oyHKUMK f(X), TO cnpaBeanuea popmyrna




T f (x)dx = F(b) - F(a),

HasbiBaemasi gopmynon HetoToHa — JlenbHuua.

OIlK-5. CnocobeH ncnonb3oBaTb NpuU peLeHnn NpodeccrmoHanbHbIX 3a4a4 COBPEMEHHbIE UH-
hopMaLMOHHbIE TEXHONOMN N NPOrpaMMHbIE CPeACTBa, BKOYasa ynpaBneHne KpynHbiIMM mMac-
CMBaMM aHHbIX U X UHTENMAEKTyanbHbIN aHanm3

Homep 3aga- dopmynupoBka Bonpoca
HUS

111 MaTpuua. AnemeHTbl MaTpuLbl. KBagpaTHas matpuua.

OTBerT:

MaTpuuen pasmepa mxn, rge m - YACMO CTPOK, N - YACNO CTONOLOB, Ha3biBAETCSA
npsiMoyronbHasi Tabnmua Yymcen, pacnosioKeHHbIX B onpeaenieHHOM nopsigke. 9m
yncna HasblBalOTCs AfieMeHTaMu MaTpuubl. MeCTo KaXkaoro anemMeHTa 0gHO3Hau-
HO onpeaenseTcss HOMEPOM CTPOKWU U cTonbua, Ha NepeceyeHnn KOTOPbIX OH
HaxoauTcs. ArneMeHTbl MaTpuLbl 0603HaYvatoTCs ajj, rae i - HoMep CTPOKY, a j - Ho-
mep ctonbua.

Ecnu uncno ctonbuos maTpuubl paBHO YUCIy CTPOK (M=n), TO MaTpuua Ha3biBa-
eTCs KBagpaTHON.

112 OnpegeneHnst MMHopa 1 anrebpanyeckoro AOMNONHEHUS.

OTBeT:
MwuHopom anemeHTa a; onpeaenuTens n-ro nopsiika HasbiBaeTcs onpeaenuTens

(n-l)-ro nopsagka, nonyqaeMbM "3 JaHHOIo onpeaennTend nytem BblvYepKnBaHUA
TeX CTPOKUN U CTOJ'|6L|,a, Ha nepece4eHnn KOTopbIX CTOUT ﬂ,aHHbIIZ 3NneMeHT. JT0
yucno M ij -

Anre6paw-|eCKV|M OOMNOJIHEHUNEM noboro anemeHTa onpegennTend Ha3biBaeTcA
4yyucno, paBHoOe MMUHOpPY 3TOro afieMeHTa, B3ATOMY CO 3HAaKOM (+), eCcIim cyMmma

HOMEPOB CTPOKUN M cTONBLA 3reMeHTa, €CTb YNCIO YETHOE N CO 3HAKOM (-) — B
NPOTUBHOM Cny4vae

Aj =Dy

113 CoBmecTHas, HeCOBMeCTHasi, onpeadernieHHasl u HeonpeaeneHHasa CUCTeMbI Nn-
HEeWHbIX YpaBHEHUN.

OTBerT:

Cuctema NUHENHbIX YpaBHEHUA Ha3bIBAE€TCs COBMECTHOWN, €CNN OHa MMEET XOTSA
Obl 0gHO peweHne. Ecnu cuctema He MMEET peLleHnid, OHa Ha3blBaeTCs HEeCOB-
mecTHon. CoBMeCTHasi cuctema ypaBHEHUI MMeeT NMbo OAHO pelleHue, U B Ta-
KOM Criydyae OHa HasblBaeTCsa onpeaeneHHoun, nubo, ecnn y Hee Gonblie OQHOro
peLleHnsi, oHa Ha3blBaeTCsl HeonpeaeneHHon

114 OnpepneneHve 1 CBONCTBA CKanspHOro Npou3BeaeHns BEKTOPOB d U b

OTtBerT:
CkansipHbIM Npon3BedeHNeM BEKTOPOB a U b Ha3bIBAETCS YNCIO, paBHOE NPOUN3-




BeAEeHUIO AJIMH 3TUX CTOPOH Ha KOCUHYC Yyria Mexay HUMN.
i-b=|allblcose.
CBoNCTBa CKaNspHOro Npon3BeaeHNs:

1) a-a=lal?

2) a-b =0,ecrm aLb i a=0wurm b = 0.

3) b =b-a,

4) G-(b+c)=d-b+ia-c;

5) (ma)b =a-(mb)=m(a-b);

115 OnpefeneHve 1 CBONCTBA BEKTOPHOMO NPON3BEEHWSI BEKTOPOB G U b

OtBerT:

BekTOpHbIM NPOU3BEAEHEM BEKTOPOB G U b Ha3blBaeTCs BEKTOP ¢ , YAOBNETBO-

PSAIOLNIA CneayoLwmnM YCroBUSM:
1) BeKTOp ¢ OpPTOroHasrieH BeKTopam d U b,
2) uMeeT ANVHY, YNCNEHHO paBHY Mowaan napannenorpamma, nocTpo-

€HHOro Ha BekTopax d v b

3) HanpaBneH B CTOPOHY, C KOTOPOW KpaTyanLinin NOBOPOT OT a K b Bu-
AEH COBEpLUAKLWMMCS MPOTMB YacOBOW CTPESIKN.

CBowncTBa BEKTOPHOIO NPOM3BEAEHNS;

1) axb = —Bxé;

2) axb=0 < allb;

3) (Md)xb = ax(mb)=m(axb);

4) ax(b+¢)=axb+ axc.
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OnpepfeneHve n CBOMCTBA CMELLaHHOro NPOou3BeAEHNS BEKTOPOB d b. ¢

OTBerT:

CMeLLaHHbIM Npou3BeaeHNeM TPex BEKTOPOB d b , ¢ nasbiBaeTcs uncro, paB-
woe (axb)-c

CBolicTBa CMeLlaHHOro Npou3BeaeHus:;

CeoncTBa:

1.CmeLwaHHoe Nnpon3BeneHNE HE MEHSETCA NPU LUKITMYECKON NEPECTAHOBKE ero
COMHOXUTENen:

(éxﬁ)-é =(6><6)-§ =(6><§)-6.

2. CMeLLaHHOe NPoM3BeeHne He MEHSIETCS MPU NepeMeHe MecTamm 3HaKOB BEeK-
TOPHOIO W CKamnsPHOro YMHOXEHUS: (§>< 6)5 = 5-(5><5).

3. CMelLaHHOe NPOU3BEAEeHNE MEHSIET 3HaK Npu NepeMeHe MecT MoBbIX ABYX
BEKTOPOB-COMHOXUTENEI: (3 X 6) C= —(é X 6) b

4.CmewaHHoe npousBeneHne 3-x BektopoB = 0, Toraa n TonbKO Toraa, kKorga oHm
Korga OHW KOMMaHapHbl.
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annunc. OnpegenexHne, KAHOHNYECKOE ypaBHeHne, bonbLiasa n Manasa nosyocu
annunca. KoopauHaTbl (OOKYyCOB.

OTtBerT:

Annuncom HasbliBaeTCs MHOXECTBO BCEX TOYEK MIOCKOCTH, ANt KOTOPbIX CyMMa
PacCTOSHUN OT ABYX AAHHbIX TOYEK, Ha3blBaeMbIX hOKycamMu, eCTb BENUYMHA MO-
CTOsIHHas, 6onbLuasn paccTosHUA mexay okycamu.

KaHoHunyeckoe ypaBHEHNE 3IInnca nMmeeT Bna:

x2 y2

—+5=h

a b
rpe a — oonbLuagd noJiyocCb, b — mMmanasa NnoJ1yoCb arsurca. KOOp,D,I/IHaTbI (*)OKyCOB:
Fi(-c, 0), F5(c, 0), FAe ¢ — MONOBUHA paccTosHMA Mexay dokycamu. Yucna a, b v c cBS-

3adHbl COOTHOLUEHUNEM!

c’=a’- b’
118 MNnepbona. OnpeaeneHne, KAHOHMYECKOE YPaBHEHNE, AENCTBUTENBbHAS U MHU-
Masi nonyocu runepbonel. KoopamHatel (©OKyCoB.
OTBerT:
MNMnep6onon HasblBaeTCAa MHOXECTBO BCEX TOYEK MIOCKOCTU, AS1S KOTOPbIX MO-
AyIb Pa3HOCTN PaCCTOAHUIN OT ABYX AaHHbIX TOYEK, Ha3blBaeMbIX hOKycamu, eCcTb
BeNMYMHa NOCTOSAHHAA, MEHbLUAsA PacCTOSAHNA Mexay okycamu.
KaHoHn4yeckoe ypaBHeHue rmnepbonbl MeeT BUA:
2 2
Xy
a? b*> 7’
roe a — AencTBUTENbHAsA Nonyoch, b — MHUMas nonyock rmnepbonsl. KoopanHathbl
dOKYCOB: F,(-c, 0), F,(c, 0), rie c- MOSIOBUHA pacCTosiHNA Mexay dookycamun. Yucna a, b
1 ¢ CBA3aHbl COOTHOLLEHNEM:
c*=a’+ b”
119 Mapabona. OnpegeneHune, kaHoHMYeckoe ypaBHeHue. MNapameTp napabosnbl. Ko-
opavHaTbl hOKyca, ypaBHEHNE OUPEKTPUCHI.
OrtBerT:
Mapabonoi Ha3blBaeTCA MHOXECTBO BCEX TOYEK MMOCKOCTU, Kaxaas U3 KOTOPbIX
HaxoguTCsl HA O4MHAKOBOM PaCCTOSIHUM OT JAHHOW TOYKWU, Ha3biBaeMon OOKyCOM,
N OT AaHHOW NPSIMOWN, Ha3blBaEMOW OUPEKTPUCON
KaHoHun4yeckoe ypaBHeHne napabonbi:
KaHoHun4yeckoe ypaBHeHne napabonbl MMeeT BUA:
y’ = 2px,
rae p- NONOXWUTENbHOE YMCINO, PaBHOE PacCTOsAHMIO OT bokyca F 4O ANPEKTPUCHI |,
Ha3blBaemMoe napameTpoM napabonbl. KoopamHatel dokyca: F(p/2; 0). YpaBHEHME
ANPEKTPUCHI: x=-p/2.
120

YpaBHeHME NOCKOCTN, MPOXOASLLEN Yepes TPU TOUKK, HE Nnexallme Ha OOHON
nNpsiMon (C BbIBOAOM POPMYIbl)

OTBerT:

PaccmoTtpum Toukn M1(Xq, Y1, Z1), Ma(X2, Y2, Z2), M3(X3, Y3, Z3. [1ns Toro, 4tobbl
nponssonbHaga Todka M(X, y, z) nexana B 04HON NNOCKOCTM € TodKamn My, My,




M3 Heobxoaumo, 4To6bI BekTopbl M\ M, ,M M5, MM 6binn KOMNNaHapHBbI.

(MM xMM,)-M,M, =0

Takum obpasom,
MM = {x—x;5y-y;:z -2}
W ={X, = X350 —Vi3Z, — 2y}
W ={x3 X3y —Visz3 — 7y}
YpaBHeHWe NNoCcKOCTH, MPOXOAALLE Yepes TPU TOUKU, UMeeT BUA:
X=X Y=V zZ=Z
Xy =X Yy=Y Z;-z|=0

X3=X% V3= Z3—2Z

4. MeToan4yeckue martepuanbl, onpeaensiowme npoueaypbl OLEeHMBaAHUA 3HaAHUU, yMe-
HWUN, HaBbIKOB U (UNKN) onbiTa AeATENbHOCTU, XapaKTepU3yLMX 3Tanbl popMupoBaHus
KOMneTeHuun

Mpoueaypbl oueHMBaHUS B XOo4e WU3Yy4eHUs AUCUUMNIUHBLI 3HaHWA, YMEHUN U HaBbIKOB,
XapakTepuayrLmnx atanbl GOPMUPOBAHNSA KOMMETEHLMI, PErfaMeHTUPYOTCHA NONOXEHUSMN:

- BI'YUT 2.4.03 lNonoxeHne 0 KypCoBbIX 9K3aMeHax 1 3a4eTax;

- 1 BI'YUT 4.1.02 MNonoxeHne o penTUHIOBOW OLEHKe TeKyLlen YCreBaeMOoCTH, a Takke
METOAMNYECKMMM YKa3aHUAMMN:

MaTtematuka [OU]: 3agaHms camocToaTeNnbHON paboThl obyyatowmxcs /| BopoHex. roc.
YH-T UHX. TexHon.; cocT. A. [1. YepHbiwos, E. H. Kosanesa, C. ®. KysHeuos, M. B. [lon0BUH-

KnHa, C.H. OwenkoBa, O.H0. Hukudoposa — BopoHex : BIYUT, 2022. - 16 c.
https://education.vsuet.ru/

B memolOu4ecKkux yka3aHusiXx yKa3bleaemcsi rnopsi0oK MpoeedeHUsT OUEHKU 3HaHul,
YyMeHUU, HasbIKo8 U (uru) orbima desmesibHOCMU, Xapakmepu3yrouwux amarisl (popMuposaHusi
KomremeHyud, U 8bIcCmMaessieHusi OUeHKU Mo AUCUUuHe.

Lna oueHku 3HaHul, yMeHul, HaeblKo8 Obydarowuxcs no OUCUUMIUHE MPUMEHSemcs
pelimuHeosas cucmema. Mimozogasi oueHka o oucyursiuHe orpedesisemcsi Ha OCHO8aHUU
ornpedeneHusi cpedHeapughmMemu4ecKko20 3Ha4eHuUs1 barnnos rno Kaxxoomy 3adaHuro.


https://education.vsuet.ru/

5. OnucaHue nokasartenen u KputepueB oueHNBaHUA KOMMNeTeHUUN Ha Pa3nMNYyHbIX 3Tanax ux (bOpMVIpOBaHVIH, onuncaHue
wKan oueHnBaHunUA gnsa Kaxgoro pesynbrarta o6yqe|-|m| no guncuuninHe

PesynbTatbl 06yyeHus no aTta-
nam cpopmmpoBaHns KOMNeTeH-
Lmin

MpeaomeT oueHKn
(NpoayKT unu npo-
uecc)

lNokaszaTenb
HUSA

oueHuBa-

Kputepum oueHmBaHus
ChOpPMMPOBAHHOCTU KOMMNETEHLMI

LLlkana oueHnBaHUsA

AKagemmnyeckas
OueHKa unun
6annbl

YpoBeHb 0OCBO-
eHua Komne-
TeHuumn

OlMK-2 CnocobeH ocyLlecTBnATb cbop, 06paboTKky U aHanNu3 JaHHbIX, HEOOXOAMMbIX Afsi peLleHns NOCTaBEHHbIX yNpaBleHYecknx 3afdad, ¢ UCMofb30BaHNEM COBPEMEH-
HOTO MHCTPYMEHTaPUS U UHTENNEKTYarNbHbIX MHPOPMAaLNOHHO-aHANUTUYECKMX CUCTEM

3HATb: OCHOBHble MOHATMA W PesynbTaTthl MpaBUNbHOCTL OTBETOB | - AaHbl NpaBUIlbHblE OTBETHI MeHee YyeM Ha 59,99 | Heynosnertso- He oceoeHa
meToabl  AnddepeHumnanbHoro | TeCTUpoBaHUs npw TeCTUPOBaHUN % BCEX TECTOBbIX BOMPOCOB puteneHo (HepocraToy-
W MHTErpanbHOro MCYUCHEHUN, HbIi)
HeoBGXoauMble ANl peLleHust - JaHbl npaBuibHble 0TBETbI Ha 60-74,99% Bcex | YAoBnetsopu- OCBO'eHa
npogeccroHanbHbIX 3agad TECTOBbIX BONPOCOB TenbHo (basosbii)
- AaHbl NpaBunbHble oTBETHl Ha 75-84,99% Bcex | Xopowo OcBoeHa
TECTOBbIX BOMPOCOB (MOBbILUEHHBIN)
- [aHbl npaBunbHble oTBeTbl Ha 85-100% Bcex | OTnnuHO OcBoeHa
TECTOBbIX BOMPOCOB (MOBbILUEHHBIN)
CobeceposaHue MpaBunbHOCTL oTBeTOB | OByvatowmnca obnagaet YacTu4HbIMKM 1 pa3pos- | Heyanoenetso- He oceoeHa
OTBeTkl Ha BOMPOCH! HEHHbIMU 3HaHUAMW, TOSIbKO HEKOTOpPble U3 KOTO- | PUTENBHO (HGEOCTaTO”-
pbIX MOXET CBA3bIBATb MeXxay cobol HBI)
Obyvatowuiics obnagaetT MuHMMarnbHbIM Habo- | YaoeneTsopu- OcBoeHa
pPOM 3HaHWi, HeoBXoOWMbIM M CUCTEMHOrO | TenbHO (6a3oBbIi)
B3rnsifga Ha M3yyaembli 00 bEeKT
O6yvarowunca obnagaet HabopoMm 3HaHWKA, [0- | XOPOoLo OcBoeHa
CTaTOYHbIM [Nl CUCTEMHOrO B3rMsiAa Ha uaydae- (NOBbILLEHHbIN)
MbIl O6BbEKT
OOyvatowuiics obnagaet cucteMHbiM B3rnsgoM | Otnnuxo OcBoeHa
Ha U3y4aeMblil 0BbEKT (MOBbILLIEHHBIN)
YMETb: npumeHaTe matematu- | PewleHue TvnoBbix | MNpaBunbHOCTE U non- | Obyvarowmincs He BnageeT ymeHusiMu BbinonHe- | HeygoeneTtso- | He ocsoeHa /
yeckMe MeToAbl NMPWU pelleHun | 3adady Ha npakTuye- | HoTa BLINOMHEHWUST 3a- | HUS 3adaHui; He OEMOHCTPUPYET YMEHUN, Npeay- | pUTeNbHO HegocTaTouY-
npodeccuoHarnbHbIX 3aaad CKUX 3aHATUAX AaHus CMOTPEHHbIX MMaHupyembiMu pesynbTatamu oby- HbIN
YyeHus
OOyvatowuiics  UcnbiTeiBaeT 3aTpyaHeHus npuv | YoosnetBopu- | OcBoeHa /
BbINOMHEHNW 3a4aHWi MO anropuTtMy; OEMOHCTPU- | TENbHO 6asoBbli
pyeT MUHMMarbHbIA Habop yMeHURn, nNpeaycMoT-
PEHHbIX MIIAHNPYEMbIMUW pe3ynbTatamMmu obyveHust
OOyyvatowuincs BbINOMHSET 3afdaHust ¢ MCNosb3o- | XOpoLlo OcBoeHa /

BaHWEM anroputMa pPeLUEeHUsi, NpU BbINONHEHUN
OONycKaeT He3HaYUTErbHbIE OWWNOKN U HETOYHO-
cTn, opmynupyeT BbIBOAbI, AEMOHCTPUpYeT
YMEHWs, NPefyCMOTPEHHbIE MIaHMpyeMbiMU pe-

MOBbILLEHHbIN




3ynbTatamu obyyeHns

Ob6yuatowunca BbinonHAeT 3agaHud, dopmupys | OTAMYHO OcBoeHa /

anropuTM peLUEHMUs!, MPU BbIMNONIHEHMW He [onyc- MOBbILUEHHbIN

KaeT owunboK N HeTOYHOoCTen, hopmMynupyeT Bbl-

BOAbl; OEMOHCTPUPYET YMEHUsl, NPenyCMOTPEH-

Hble NaHMpyeMbIMU pe3ynbTatamm 0by4eHus
BNAOETb: HaBblikamu npume- | Pesynbtatel pewenus | CogepxaHue peweHus | Obyyarowminca He Bnageet HaBblkaMmu BbinonHe- | HeypnosnetBo- | He ocBoeHa /
HeHUs cTaHAapTHbIX MaTtemMaTu- | Kenc-3agaHum HUS  3afaHuWi; He [OEeMOHCTPUPYEeT HaBbIKOB, | pUTENBHO HegocTaToy-
YECKMX METOAOB NpWU peLueHun NpenycMOTPEHHbIX NNIaHMpyeMbIMU pe3ynbTaTamm HbIN
npodeccnoHanbHbIX 3agav, oby4eHus
CBsI3aHHbIX C 0OpaboTkon U Ob6yvatowmnca ucnbiTblBaeT 3aTpyaHeHus npu | YooBnetBopu- | OcBoeHa /
aHann3oM gaHHbIX BbINOMHEHNW 3a4aHui Mo anropuTtMy; OEMOHCTPU- | TENBHO 6asoBblli

pyeT MUHMMarnbHbIN Habop HaBbIKOB, NPEAYCMOT-

PEHHbIX MIIAHNPYEMBIMU pe3ynbTaTtamu oby4eHus

O6yvarowuncs BbINOMHAET 3a4aHust C MCMOMb30- | XOpPOLLOo OcBoeHa /

BaHMEM anropuTma peLleHusi, Npu BbINONTHEHWM MOBbILUEHHbI

JonyckaeT He3HauuTenbHble OWWNOKM M HETOYHO-

cti, dopmynupyeT BbiBOAbl, AEMOHCTpUpyeT

HaBblkW, NPeayCMOTPEHHbIE MNMaHMpyeMbIMU pe-

3ynbTatamu obyyeHus

Obyvarowuincsa BeinonHseT 3agaHus, dopmupysa | OTnnyHO OcBoeHa /

anropuTM peLleHus, Npu BbINOMHEHUN He Oonyc-
KaeT OWMOOK M HeToYHOoCTeW, OPMYNUPYET Bbl-
BOAbI; [EMOHCTPMPYET HaBblKM, NpPeayCMOTPEeH-
Hble NfIaHMpPyeMbIMU pe3ynbTaTaMu 06y4YeHus

MOBbILLEHHbIN

OMNK-5 CnocobeH ncnonb3oBath Npu peLleHmn npodgeccuo
KPYMHbIMM MaccuBamm AaHHbIX Y UX UHTENNEKTYanbHbI aH

HalbHbIX 3a4a4 COBpeMEHHbIe I/IHq.)OpMaLI,I/IOHHbIe TEeXHONormm n nporpaMmvHble

CpeacTBa, BkIoYas ynpasneHue

3HATb: OCHOBHbIE MOHATUSA
NNHEVHOW, BEKTOpPHOW anrebpbl
N aHanuMTU4YEeCKOM reoMeTpuu,
HeobxoouMble ONA  peLlleHus
npodeccuroHarnbHbIX 3agay

anms
PesynbTaTthl MpaBUNbHOCTL OTBETOB | - AaHbl NpaBUIlbHble OTBETLI MeHee YyeM Ha 59,99 | Heynosnertso- He ocsoeHa
TeCTUpOBaHKA npu TecTMpoBaHun % BCeX TeCTOBbIX BOMNPOCOB puTenbHO (HG{J)OCTaTO‘*-
HbIN
- AaHbl npaBunbHble oTBeThl Ha 60-74,99% Bcex | YooeneTsopu- OcBoeHa
TECTOBbIX BONPOCOB TenbHo (6a3oBkiit)
- OaHbl npaBurbHble OTBETbl Ha 75-84,99% Bcex | Xopowwo OcsoeHa
TECTOBbIX BOMPOCOB (NOBbILLIEHHbIN)
- [aHbl npaBunbHble oTBeTbl Ha 85-100% Bcex | OTnnuHo OcBoeHa
TECTOBbIX BOMPOCOB (NOBbILLIEHHbIN)
CobecenosaHve MpaBunbHOCTL oTBETOB | OByvatowmincs obnagaet YacTU4HbIMKM U pa3pos- | HeyanosneTtso- He ocBoeHa
OTBeTbl Ha BOMPOCHI HEHHbIMU 3HaHUAMU, TONbKO HEKOTOPbIE M3 KOTO- | PUTENIbHO (HG{JOCTGTO‘*-
pbIX MOXET CBsI3blBaTb MeXAy cobol HIN)
OOyvatowuiics obnagaet MuHMMarnbHbIM Habo- | YaooeneTsopu- OcBoeHa
POM 3HaHUN, HeobXOOAWMbIM AN CUCTEMHOro | TenbHO (6azoBsbin)




B3rnsiga Ha usyvyaembli o6bekT

Obyuatowunca obnagaet HabopoMm 3HaHWKA, [0- | XOPOLo OcBoeHa
CTaTOYHbIM /Ml CUCTEMHOrO B3rMsiAa Ha uaydae- (NOBbILLEHHbIN)
MbI OO BEKT
OOyvatowuiics obnagaet cuUcteMHbIM B3rnsigoM | OtnnuHo OcBoeHa
Ha 13yYyaeMblil 06bEKT (NOBBbILLIEHHBIN)
YMETb: pewatb TunoBble Ma- | PelueHue TUMOBbIX MpaBunbHoCcTe 1 | OByyarowminca He BnageeT ymMeHusiMu BbinonHe- | HeypnosnetBo- | He ocBoeHa /
TemaTudeckne 3agadn, npume- | 3agad Ha MpakTuye- | NofHoTa  BbIMOJSIHEHMS | HUS 3aJaHui; He OEeMOHCTPUPYET YMEHUI, Npeay- | pUTenbHO HegocTaTo4-
HASl COBPEMEHHble WHOpMa- | CKMX 3aHATMAX 3agaHuns CMOTPEHHbIX MMIaHUPyeMbIMK pe3yrbTatammu oby- HbIN
UMOHHbIE TEeXHONormm u npo- YeHus
rpamMMHble cpeacTBa Ob6yvatowunca uncnbiTbiBaeT 3aTpyaHeHus npu | YooBnetBopu- | OcBoeHa /
BbINONTHEHUN 3aaHMI MO anropuTMy; AEMOHCTPU- | TEMNbHO 0a30BbIN
pyeT MUHMManbHbIA HAabop yMeHWA, npegycmoT-
PEHHBIX MIaHMpyeMbiMy pesynbTatamu obydyeHus
Obyyvarowuncs BbINONHAET 3adaHus C MCNoNb30- | XOpOoLLOo OcBoeHa /
BaHMEM anropMtMa peLleHus, Npu BbIMNOMHEHUU MOBbILLIEHHbIN
JonyckaeT He3HauuTerbHble OLWMOKM U HETOYHO-
CcTM, dopmynuMpyeT BbIBOAbl; AEMOHCTpUpyeT
YMEHUS, NPeayCMOTPEHHbIE MNaHUpyeMbiMK pe-
3ynbTatamu obyyeHus
Obyvarowuincsa BeinonHseT 3agaHus, dopmupysa | OTnnYHO OcBoeHa /
anropuTM peLUeHUs!, MPU BbIMOSIHEHMN He Oonyc- NOBbILLEHHbIN
KaeT owunbok U HeTo4YHOCTEN, hopmynmpyeT Bbl-
BOAbl; OEMOHCTPUPYET YMeEHUsl, NpPegyCMOTPEH-
Hble NaHupyemMbiMy pe3ynbTatamu obydeHus
BNALOETb: HaBblikamu ucnonb- | PesynbtaTthl peweHus | CogepxaHue pewenuns | Obyyalowmncsa He BnageeT HaBblkamu BbinonHe- | HeygosnetBo- | He ocBoeHa /
30BaHNs MpU  pelleHun Mpo- | Kenc-3agaHun HUS  3afaHuWiA; He [OEeMOHCTPUPYET HaBbIKOB, | PUTENBHO HegocTaToy-
deccroHanbHbIX 3agad coBpe- NpenycMOTPEHHbIX NIaHUpyeMbIMU pe3ynbTaTaMu HbIN
MEHHbIX WHOPMALIMOHHbIX 06yyeHuns
TEXHONOrMMN U NPOrpaMMHbIX Ob6yvarowunca uncnblTbiBaeT 3aTpyaHeHus npu | YooBnetBopu- | OcBoeHa /
cpencts BbINOSIHEHUWN 3a4aHMIN MO anropuTMy; AEMOHCTPU- | TEMBHO 0a30BbIN
pyeT MWHMMarnbHbIN HAabop HaBLIKOB, NPEOYCMOT-
PEHHBIX MIIaHMpyeMbIMU pedynbTaTtammn obyd4eHus
O6yvarowuncs BbINOMHAET 3adaHus C MCMOMb30- | XOpOoLUOo OcBoeHa /
BaHMEM anroputMa peLlueHus, NpU BbIMNOSHEHUN MOBBLILLEHHbIN
JonyckaeT He3HauyuTernbHble OWNOKM M HETOYHO-
cTv, dopmynupyeT BbIBOAbl, OEMOHCTpUpyeT
HaBblkW, NPEeayCMOTPEHHbIE MNMaHMPYyEMbIMU pe-
3ynbTatamu oby4eHuns
OOyvatowuiics BbINonHseT 3agaHus, dopmupysa | OTnNNYHO OcBoeHa /

aliropuTM peLlleHnd, npun BbINOJIHEHUM HE gonyc-

NMOBbILLEHHbIN




KaeT owunboK N HeTOYHOoCTen, hopmMynupyeT Bbl-
BOAbl; OEMOHCTPUPYET HaBblKW, MNPegyCMOTPEH-
Hble NNaHupyemMbiMy pesynbTatamy obydyeHus
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