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1. Uenu n 3agaum aucumnnmuHbl

I'Ipenop,aBaHVle MaTemMmaTukmn ans o6yqa+ou.u/|x0ﬂ npecnenyetT crnenywuune uenu:

dopmupoBaHue y obyvatomnXca TEOPETUYECKUX 3HAHUI, NPAKTUYECKMX YMEHUA U Ha-
BbIKOB, HEOOXOAMMbIX MNPWU OCYLLECTBIIEHUN WH(OPMALMOHHO-aHaNUTUYEeCKoro Buaa
AesATeNnbHOCTH.

3apavyamm npenogasaHnAa ANCUUNMITNHDBI ABJTAIOTCA.
O6p860TKa MacCUBOB CTaTUCTUYECKMX OaHHbIX, AKOHOMUYECKMX NoKasaTeneun, xa-

paKTepu3yoLWwmnx counanbHO-3aKOHOMUYECKNE MPOLLECChl B COOTBETCTBUM C NOCTaBIEH-
HOW 3aJayen, aHanus, MHTepnpeTaunsi, oLeHKa Nnosny4YeHHbIX pesynbTaTtoB U obocHoBa-

HWe BbIBOAOB;
MOOENUPOBaHNE 3KOHOMUYECKMX MPOLIECCOB B LIENSX aHanu3a M NporHo3unpoBa-

HUS1 YTPO3 3KOHOMUYECKON 6e30MNacHOCTY;

NHOPMaLMOHHO-aHanNMTU4eckoe obecneyeHne npeaynpexaeHusi, BbIsIBIEHUS,

npece4vyeHnd, packpbltna MU paccrieoBaHNA SKOHOMUYECKUX U HalrloroBblX npecTtyrnrie-

HUN.

KOMNeTeHUNAMN 06yqa+0Lu,|/||7|c;| OOJDKEH:!

2. Mepe4yeHb NNaHUMpyeMbIX pe3ynbTaToB 00y4YeHUSl, COOTHECEHHbIX C nna-
HMpPYyeMbIMU pe3ynbTaTaMu OCBOEHUS 06pa3oBaTeNibHOW NPOorpaMmmbil
B pesynbTate OCBOEHWst AMCLMNIMHLI B COOTBETCTBUM C MNPeayCMOTPEHHbLIMU

Ne Kog CopeprkaHue komne- B pesynbTaTte nsyyeHus y4ebHon gucumnimHbl
n/n Komne- TeHuuu (pesynbTtaT 00yYarLLNACA OOIMKEH:
TeHUUn OCBOEHMSA) 3HaTb yMeTb BnageTb
1 OlMK-1 | cnocobHOCTbID  MpW- | OCHOBbLI MIMHENHOW | MPUMEHATE  MeTodbl | HaBblkamu
MEHsTb MaTematude- | anrebpbl, Heobxo- | MatemaTnyeckoro NPUMEHeHNS
CKUA WHCTPYMEHTApWM | AMMble ANS aHanu- | aHanusa, Ans onTUMU- | COBPEMEHHOIO
ONA  pelleHnss SKOHO- | 3a 3KOHOMUYECKUX | 3aumu pelleHust npo- | MatemaTtuye-
MUYeCKnx 3agad npoueccos M Mpo- | eccnoHanbHbIX 3KO- | CKOTO WHCTPY-
rHO3MPOBaHUS HOMUWYECKUX U ynpae- | MeHTapus Ans
neHyeckux 3agav; peLLeHns 3Ko-
HOMWYECKMX
3agav
2 MK-29 | cnocoBbHOCTbO BbIOM- | OCHOBBI MaremaTtu- | NPUMEHATb  MeTOAbl | HaBblkaMu
paTb WHCTPYMeHTanb- | YeCKOro aHanusa, | MaTemaTnyeckoro NpMMEHeHNs
Hble cpeacTBa Ans | Heobxoaumble AnNs | aHanusa, ANs ONTUMU- | COBPEMEHHOO
00paboTkn (UHAHCO- | aHanNM3a 3KOHOMU- | 3aLMM peELLEeHUsa npo- | MaTemMaTtude-
BOW, OyxranTepCKoM M | YeCKUX MpOLLeCCOB | PECCUOHANbHbBIX 3KO- | CKOTO WHCTPY-
WHOMN 9KOHOMMWYECKOW | U MPOrHO3MPOBAaHWS | HOMUYECKUX W yMpaB- | MeHTapus Ang
uHdopmaumm n oboc- neHyeckux 3agad;, peLleHnsa 3Ko-
HOBbIBaTb CBOW BbIGOP HOMWYECKMX
3agad
3 MK-30 | cnocoBHOCTbIO  CTPO- | OCHOBbI  KOMOWHA- | NPUMEHATL  MeToAbl | METOOUKON
UTb CTaHOapTHble | TOPUKW, MaTemaTu- | Teopun BEPOSTHOCTU; | NOCTPOEHNS,
TeopeTu4eckme N 3Ko- | Yeckom norviku, | MmatemMaTuyeckoro aHanusa "
HOMEeTpU4eckme  MO- | TEOpUM BEPOSATHO- | NPOrpaMMUPOBaHMS, NpUMeEHeHUs
aenv, Heobxogumble | CTU M MaTemaTtude- | Teopum WUrp U IKOHO- | MaTemaTtude-
ONs peleHns  npo- | CKOM  CTaTUCTUKK, | MUKO- CKUX mMopaenewn
deccuoHanbHbIX  3a- | UCcnegoBaHus MaTeMaTu4yeckoro Mo- | AN OLUEHKK
Aad, aHanusnpoBaTb M | onepauuin, 9SKOHO- | OENWPOBAHMSA ONA OM- | COCTOSHUA U
WHTEpNpeTnpoBaThb MUKO- TMMM3auMM  peLlleHnst | MporHosa pas-
nonyyeHHble pes3ynb- | MaTemMaTU4eckux npodgeccnoHanbHbIX BUTUS  9KOHO-

TaTbl

MEeTOdOB M Mofge-
nem, HeobxoOanMBbIX
AN aHanusa 3Ko-
HOMUYECKMX  MpO-
LleCCOB U MpPOrHo-
31poBaHus

OKOHOMUYECKNX n
ynpasrieH4eCKnUX 3a-
aaq;

MUYECKNX  SB-
NeHun n npo-
Leccos




3. MecTo aucumnnuHbl B cTpyktype Ol BO

OucumnnuHa MaTematvka BxoguT B cocTtaB 6a3oBoun Yacty 6noka b 1, wusyva-

eTca B 1,2,3 cemecTtpax 1 n 2 roga oby4eHus.

4.06beM gUCUUNNMUHBbI U BUAbI y4e6HOM paboThl
O6Lwasn TpyaoeMKOCTb AUCUMNAMHBI cocTaBnseT 13 3a4eTHbIX eAnHULL.

Buabl yuebHomn pabo- | Becero Cemectp 1 Cemectp 2 Cemectp 3
Tbl akan. | Bcero akap. ya- | Bcero akag. Bcero akap.
YyacoB coB yacoB yacoB
O6wasn TpyaoeMKOCTb 468 144 216 108
ANCLUNSINHBI
KoHTakTHas paborTa, 8
m.4. ayOumopHsble 3a- 2445 78,7 104,2 61,6
HAMuUs
Jlekuunmn 100 30 40 30
MpakTuyeckmne 3aHATUSA 135 45 60 30
(M3)
8 moMm yucre 8 hopme
rnpakmuyeckou nodeo- 135 45 60 30
moeKu
KoHcynbTauumm Tekyme 5 1,5 2 1,5
KoHcynbTauma nepeq 4 5 5
9K3aMeHOM
Buabl attectaymm (ak- 0.5 0.2 0.2 01
3aMeH, 3a4eT)
CamocTtosATenbHas pa- 155.9 315 78 46.4
b6ora:
NMpopaboTka maTepua-
JI0B 0 KOHCMEKTY Nek- 42.9 135 16 134
umn (nogrotoBka K Tec-
TUPOBAHWUIO)
NMpopaboTka maTepuna-
noB Nno y4ebHuky (noa- 92 11 55 26
roToBKa K TeCTUpoBa-
HWIO)
Kenc-3apaHve 6 2 2 2
KoHTponbHas paboTta 15 5 5 5
MoarotoBKa K 3K3aMeHy 67.6 338 338
(KOHTpONb)

5 CopepxxaHue AMCLUNIINHBI, CTPYKTYPUPOBaHHOE MO TemaMm (pasgenam) c
yKasaHMeM OTBeAEHHOro Ha HMX KonuyecTBa akageMU4eCKUX 4acoB U BUAOB

y4eOHbIX 3aHATUN

5.1 CopepxxaHue pasgenoB AUCLUNIINHDI

No HavnmeHoBaHue Tpynoem-
o /|_'| pasgena gucuun- CopepxaHue pasgena KOCTb pas-
NUHBI fena, Yachbl
1 cemecTp
. 1. Onpegenutenn BTOpPOro 1 Tpetbero nopsakos. CBoncTea onpe-
JInHenHasa u Bek- .
1 penutenen. Onpegenutenn 6onee BbICOKNX NopsiakoB. CUcTeMbI 28,5

TopHas anrebpa

nMHenHbIX ypaBHeHuN. MNpasuno Kpamepa.




2. MaTtpuupl. Onpegenenue, gencTenda Hag matpudamu. EguHny-
Has, Hyneeas u obpaTtHble maTpuubl. PelleHne cuctem matpuyHbIM
cnocobom.

3. BekTopbl. Onpenenexve, oencTeus Hag BekTopamu. CkanspHoe
npov3BefeHVe BEKTOPOB, X CBOMCTBA M MPUIIOXKEHWS.

4, BeKTopHoe N CMelaHHOe nponsBeaeHne BEKTOPOB, UX CBOMCTBA
N NPUIIOXEHUA.

AHanutunyeckas
reomeTpusi

5. JlnHnsa Ha NNoCcKoCTU. YpaBHEHME NUHUKN HA NITOCKOCTU. MNpamas
Ha NJ1I0CKOCTW. YpaBHEHMS NPSIMOW Ha NMITOCKOCTMU.

6. KpnBble BTOpOro nopsiaka.

7. AHanuTu4yeckas reoMmeTpus B npocTpaHcTee. MnockocTb, ypas-
HEeHWs1 NI0CKOCTU. PaccTosiHne OT TOYKM A0 MIIOCKOCTU.

8. lNpsamas B npocTpaHcTBe. YpaBHEHNA NPSMON B NPOCTPaHCTBE.
Yrnbl Mexay npsiMbiMU B NPOCTPaHCTBE, NNOCKOCTAMM U MIAOCKO-
CTbI0 1 NPSIMOW.
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AndbepeHun-

anbHoe ucuncne-
HWe yHKLMK 0a-
HOW NepeMeHHoM

9. BeegeHune B aHanus. MNoHATNE NepeMeHHON BENUYUHbI. DYHKLMS,
cnocobbl 3agaHua yHkumK. NoBegeHne yHKUMM Ha MHTepBane
(Bo3pacTaHue, ybbiBaHME, MOHOTOHHOCTb, SKCTPEMYMbI, HaMbOob-
Lee M HauMeHbLuee 3Ha4YeHns).

10. MNpepgenel. Onpegenenne, ceoncTea. beckoHeyHo Manble n 6ec-
KOHe4YHo Bonblumne Benu4mHbl. [lepBbi n BTOPON 3amMevaTterbHble
npegenbl

11. HenpepbIiBHOCTb yHKLMN. TeopeMbl O HEMPEPbLIBHbLIX Ha OTPE3-
Ke pyHKUMAX.

12. MNpownseogHas dyHkumn. OnpegeneHue, ceoncTea. MexaHuuye-
CKMI CMbICIN NepPBON 1 BTOpol npouseogHon. AunddepeHuymnan. On-
pefeneHne, NPUNOXEHUs.

13. Tabnuua NponsBoAHbIX.

14. Teopembl 0 gucbdepeHUMpyeMbIX Ha MHTepBane yHKUMAX.
PackpbiTne HeonpeaeneHHocTten. Npasuno Jlonutans.

15. NccnepoBaHne yHKLMN.
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2 cemecTp

OnemeHTbl gnd-
depeHumnansHoro
ncuymcneHus
dYHKUNN He-
CKOIbKMX nepe-
MEHHbIX

16. MNMoHaTHe PyHKUMM MHOrMX nepemMeHHbIX. ['eomeTpuyeckoe uc-
TonkoBaHve (OYHKUMM OBYX nepemeHHbiX. [MoHAaTue npegena u He-
NPepbIBHOCTU PYHKLMN MHOMMX MEPEMEHHbIX. YacTHble M NonHble
npvpaLLeHnst OyHKLMM MHOTMX NepeMeHHbIX. YacTHble npou3Boa-
Hble, onpegeneHne, reoMeTpUYeCKMn CMbICTT.

17. TponsBogHble BbICWIMX MOPAAKOB. OKCTPEMYM YHKUUU He-
CKOIbKMX NepeMeHHbIX. [1ponsBogHasa no HanpasneHuto. [pagneHT.
MpyMeHeHMe MaTemMaTMyeckoro WHCTPYMEHTapus AN pelleHus
3KOHOMMYECKUX 3a4a4 ONTMMU3ALMMK.

28

WHTerpansHoe
ncymcneHue
dYHKUUKN OgHOM
nepemMeHHom

18. MNoHsTMe nepBoobpasHon, e€ oCHOBHbIE CBOWCTBA. Heonpeae-
NeHHbIN NHTerpar, ero ceBoncTea. HenocpeacTBEHHOE MHTErPUPO-
BaHwue.

19. dopmMyna MHTErpMpoBaHNs NO YacTaM.

20. 3ameHa nepemMeHHON B HeonpegeneHHoM uHterpane. Tabnvua
OCHOBHbIX MHTErParnos.

21. IHTerpmpoBaHuMe BblpaXXeHWI, CoAepXKalLMX KBagpaTHbIN Tpex-
YrneH B 3HamMeHaTene.

22 VHTerpupoBaHme NpoCcTeNLLMX paumoHarnbHbix apoben. NHTer-
pYpoBaHne paunoHanbHbIX 4pobei.

23. NIHTerpmpoBaHue TPUroHOMETPUYECKNX BbIPaXKEHUIA.

24. VIHTerpmpoBaHue HEKOTOPbIX MpPaLNOHaNbHbLIX BbIpaXeHUN.

25.3agauu, npuBogsaLLME K NOHATUIO ONpeaenieHHoro nHTerpana.
OnpeneneHHbI NHTerpan u ero OCHOBHbIE CBOWCTBA.

24. dopmyna HetoToHa-JlenbHuua. 3ameHa nepemeHHON B onpege-
JIEHHOM UHTerparne. |/|HTerI/IpOBaHI/Ie Nno 4YacTAaM.

26. BbluncneHve nnowaan nnockow urypbl, ANUHbI Oyrn, 06bem
Tena BpalieHus.

27 HecobGcTBEHHbIE MHTErparnbl ¢ 6eCKOHeYHbIMY Npeaenamm 1 ot
pa3spbIBHbIX (OYHKLMNA.
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OndpdepeHuu-
anbHble ypaBHe-
HUS

29. Bapaun, npuBofdwme K AnddepeHumnansHbIM ypaBHEHUAM.
OudpdepeHumanbHble ypaBHeHNS (oCHOBHbIE NOHS-
Tma). dndbdepeHumnanbHble ypaBHEHUS NepBOro nopsiaka. Teopema
CyLLEeCTBOBaHMSA U €AMHCTBEHHOCTW ero pelweHus HavanbHble yc-
nosusi. O6uee n yacTHoe pelueHus. 3agada Koww.

30. OundbepeHumnancHble ypaBHEHUS NEPBOro nopsigka ¢ pasge-
MNEHHBIMU U pa3gensoWmMmcs nepemerHHsiMn. OgHopoaHble ypaB-
HeHus NepBoro nopsgdka. JInHenHele ypaBHeHUS u ypaBHeHus bep-
Hynu.

31. OuddepeHumanbHble ypaBHEHUs BToporo nopsigka. Oudpde-
peHuManbHble ypaBHEHWs BTOPOro nopsaka, Aonyckaklue MoHu-
XeHne nopsgka.

32. JluHenHble gudpepeHLmanbHble ypaBHEHUS BTOPOro nopsiaka.
CTpykTypa obLiero pelleHms ogHOPOAHOro NuHenHoro audydgepeH-
unansHoro ypaesHeHus. OgHopoaHble NHerHble auddepeHLmanb-
Hble ypaBHEHWs1 BTOPOro nopsigka ¢ NOCTOSIHHbIMU KO3hpumLmeHTa-
M.

33. HeogHopoaHble nuHelHble anddepeHunanbHbie ypaBHEHMUS C
NOCTOSAHHBLIMU KO3 PULMEHTAMUN 1 NPABON YaCTbIO CNeLnanbHOro
BMAa.

34. MeToa Bapmauumn Npon3BosibHbIX NOCTOSIHHbIX.

35.Cuctembl anddepeHumnanbHbIX YpaBHEHWIA.
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3 cemecTp

Teopus BepoAT-
HOCTEN N maTe-
MaTuyeckas cTa-
TUCTUKa

36. SnemeHTbl koMBUHaTopukn. CrnyyanHble COObITUS, OCHOBHbIE
noHaTus. Anrebpa cobbituin Knaccnyeckoe onpeaeneHne BeposT-
HocTW. CBOWCTBA BEPOSITHOCTW.

37. TeopeMbl CNOXEHNS N YMHOXEHNSI BEPOATHOCTEN.

38. dopmyna nonHon BepoATHocT. Popmyna barieca

39. MNoBTOpHbIE UCnbITaHUs. Popmyna bepHynnu. Popmyna NMyac-
coHa. JlokanbHasa n nHTerpanbHasi Teopembl Jlannaca.

40. CnyyanHble BennyuHbl. 3aKOH pacnpegeneHus ANCKpeTHON
cny4ariHon BeNUYMHbI. YncroBble XxapakTepuCcTUKK cryyanHom se-
NNYUHBI.

41. HenpepbiBHas cnyyanHas BenuymHa. yHKUUS pacnpegeneHus.
[MnoTHOCTL pacnpeneneHnsa HenpepbIBHOW Criy4anHom BENUYUHBI.
®Popmynbl BbIMUCNIEHNUS MAaTEMaTUYECKOro OXuaaHmsa n aucnepcum
ANA HenpepbIBHOW CrnyvyariHON BENUYMHBI.

42. PaBHoMepHOe pacnpegeneHue. [Noka3atensHoe pacnpegene-
Hue. HopmanbHoe pacnpegeneHune. BepoATHOCTb nonagaHus B UH-
TepBan HopManbHO pacnpeaeneHHoW Cry4anHOn BENNYUHDI.

43. HepaBeHcTBO Yebbiwea. 3akoH 6onbLluMX Yncen. Teopema
BepHynnu. MNMoHaTue o ueHTpanbHOW NpeaensbHon Teopeme Jlany-
HoBa.

44. 3apava maTemMaTuUdecKkon cTtaTUcTuKu. [eHepanbHas U BblbO-
poyHas ctatucTukn. Boibopku (noBTopHas, ©OecnoBTopHas). Cra-
TUCTUYECKOE pacnpepeneHve BblIOOpPKU. DMnmpuydeckast QyHKUMA
pacnpegeneHuns. [lonuroH 4YacToT, rmcTorpamma.

45. HecmelyeHHble, ahbPeKTUBHbIE N COCTOSATENbHbIE OLEHKN. Bbl-
bopoyHasa cpegHasa un BbibopoyHasa aucnepcus. AHann3 CMeLLeHHO-
CTn BbIOOPOYHOW cpefHen u BbibopoyHon gucnepcun. MHCTpymeH-
TanbHble cpeacTBa Ansg 00paboTKn 3KOHOMUYECKON MHpopMaumn.

67,4

OnemMeHTbI Uc-
cnefoBaHus one-
pauuni n

TEOPUUN Urp.

46. 3agaym matemaTMyecKkoro U JIMHEWHOro MPOorpaMMUpOBaHUS.
MaTtemaTtnyeckune Mmogenn NPOCTENLLMX SKOHOMUYECKMX 3agad. Ka-
HOHMYeckasa ¢popma 3aayun NMHEenHoro nporpammMupoBaHus. MNpu-
BeLeHWe obLien 3agadv NMHENHOro NPorpamMmMUpPOBaHUSA K KaHOHWU-
yeckon copme. Mpadmndecknin meTon pelleHnsa 3agad FIMHEWHOro
nporpaMMmnpoBaHus.
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47. CBoKWCTBa peLleHUn 3aday JIMHENHOro nporpamMmmMupoBaHuS.
MHOroyrofnibHUKM 1 MHOTOrpaHHNKNA. QKCTPEMYM LIeNeBON (PyHKLIMN.
OnopHoe pelleHne 3agayn NMHENHOro MNpPOrpaMMMPOBaHUSA, €ro
B3aUMOCBSA3b C YrrOBbIMM TOYKaMMU.

48. CMMNNEKCHbIA MeTon peLleHnsa 3ajady NUMHENHOro nporpamMmmum-
poBaHus. HaxoxaeHne HavanbHOro OMOPHOrO peLleHnst N Nepexos
K HOBOMY OMoOpHOMY pelueHuto. NpeobpasoBaHue LeneBon OyHK-
Lun Npuv nepexoge oT OOAHOro ONMOPHOMO PeELLEHUs K Apyromy. Ynyu-
LLIEHNE OMOPHOTO peLleHnsi. ANroOpUTM CUMMNIIEKCHOIO MeToAa.

49. OCHOBHblE MOHSATUSA TEOPUU UrP, aHTArOHUCTUYECKNE Wrpbl, No-
HATWE MapHOW Urpbl, 3a4aHHOM NNATEXHOW MaTpuuen. MaTtpuyHas
urpa OByX NnvL C HYNEBOW CYMMOW U KOHEYHbIM YMCIIOM CTpaTeruin.
[MnaTtéxHas maTpuua.

50. CTpaTeI'VII/I YNCTblE N CMellaHHble, CpGLI,HVIVI BbIUrpbILL, ONTU-
MaJibHbl€ CTpaTermn n ueHa urpbl. PaBHoBecue no HSLLIy.

5.2 Pasgenbl gucumnivHbl U BUAbl 3aHATUN

Ne JNexkumn, CPO, uac
HavmeHoBaHWe pasgena AncunniuHbl M3, yac
n/n yac
1 JInHenHasa n BekTOpHas anrebpa 8 12 8,5
2 AHanuTtnyeckas reomeTpus 8 8 9
3 D,mcbcpepeHElmaanoe ncymcneHne yHKUMn ogHom 14 o5 14
nepemMeHHOM
4 OnemeHTbl  gudppepeHumanbHOro  UCHUCNEHNS 4 10 14
PYHKLMN HECKONMBKNX NEPEMEHHbIX
5 MHTerpvaanoe ncumcneHue yHkuMM ogHom nepe- 29 32 36
MEHHOWN
6 OnddepeHunanbHble ypaBHEHMS 14 18 28
7 Teopusi BEpPOSATHOCTEN M MaTemaTmyeckas craTu- 20 20 274
CTMKa
8 OneMeHTbl MCCneaoBaHvs onepaummn u Teopun urp 10 10 19
5.2.1 NNekuum
Ne | HavmeroBanme T%ﬁo_
n/n | Pa3pena aucumn- CopepxaHuve pasgena KOCTB,
NWHBI
yacel
1 cemecTtp
1. Onpegenutenu BTOporo u TpeTbero nopsagkos. CBoncTBa onpenenu-
Tenein. OnpegenuTenu 6onee BbICOKMX NOPAAKoB. CUCTEMbI NIMHENHBLIX 2
ypasHeHuin. MNpasuno Kpamepa.
2. Matpuubl. OnpegenexHne, oencTBus Hag matpuuamun. EanHmnyHas,
1 JInHeHasa n Bek- |[HyneBasi u obpaTHble MaTpuLbl. PelueHne cuctem MaTpuyHbiM CMoco- 2
TOopHas anrebpa |6om.
3. BekTopbl. Onpegenenne, aencTemsa Hag Bektopamu. CkanspHoe npo- 5
N3BEeAEHNE BEKTOPOB, X CBOWCTBA U NMPUINOXEHNS.
4. BeKTOpHOE 1 CMeLLaHHOe Npou3BedeHe BEKTOPOB, NX CBOWCTBA U >
NPUNOXEHWS.
5. JluHna Ha nnockocTn. YpaBHeHUe NUHUM Ha nrockocTu. MNpsimas Ha >
NSOCKOCTUN. YpaBHEHNA NPSMON Ha NIIOCKOCTM.
6. KpuBble BTOporo nopsiaka. 2
> AHanutnyeckaa |7. AHanuTuyeckas reoMmeTpus B NpoCcTpaHCcTBe. [1noCcKoCTb, ypaBHEHUS >
reomeTpusi NMOCKOCTU. PaccTosiHMe OT TOYKM 4O NITOCKOCTMU.
8. MNpsimas B npocTpaHcTBe. YpaBHEeHUs NPSAMON B MPOCTPaHCTBE. Yrbl
MeXay NpsiMbIMK B MPOCTPAHCTBE, NIOCKOCTAMU U MIIOCKOCTLIO U Nps- 2
MOW.
OundbdepeHuyu- 9. BBegeHue B aHanus. MNoHATUE NepeMeHHON BeNUYUHbI. DYHKLMS, Cno-
3 |anbHOe ucdmcne- cobbl 3apaHns pyHkuuK. NoBeaeHne yHKLMN Ha MHTepBane (Bo3pac- 2
HWe PYHKLMKN oA- |TaHue, ybbiBaHWe, MOHOTOHHOCTb, SKCTPEMYMbI, Hanbonbluee n Hau-
HOW MepeMeHHON |MeHbLlee 3HaYeHns).




10. MNpepensl. OnpepeneHne, ceonctea. beckoHeyHo manblie 1 6ecko-
HeYHo GornbluMe BeENUYMHbI. [epBbii U BTOPOW 3aMevaTenbHble Npeae-
nbl

11. HenpepbIiBHOCTb hyHKLMWN. TeopemMbl O HENPEPbLIBHBLIX Ha OTPe3Ke
dYHKUNSX.

12. MNpownseogHasa dyHkumK. OnpeneneHune, ceoncTea. MexaHn4eckui
CMbICIT NepPBON 1 BTOpOK nponssogHon. duddepeHuman. Onpenenenue,
NPUIOXEHNS.

13. Tabnuua Npon3BOAHbIX.

14. Teopemsbl 0 guddepeHUMpyeMbIX Ha NHTepBane dyHKUmsX. Packpbl-
Tne HeonpegeneHHocTen. Mpasuno JlonuTtans.

15. NccnepoBaHune yHKLMN.

2 cemecTp

AnemeHTbl and-
depeHumnansHoro
ncuymcneHus
dyHKUNN He-
CKONbKMX nepe-
MEHHBbIX

16. lNMoHATME (DYHKUUM MHOMMX NepeMeHHbIX. [eoMmeTpu4eckoe UCTONMKO-
BaHue OyHKUMKM OBYX nepeMeHHbIX. [MoHSATMEe npegena v HenpepbiBHO-
CTM (PYHKUMM MHOIMX MepeMeHHbIX. YacTHble U MOoNHble MpupaleHns
YHKLMN MHOTMX NepemMeHHbIX. YacTHble NpoM3BOAHbLIE, ONPEeAENeHuE,
reoMeTPUYECKNIA CMbICHT.

17. TponsBoaHblE BbICLUNX NMOPSIAKOB. IKCTPEMYM (PYHKLMM HECKOITbKMX
nepemeHHbIX. NponssogHas no HanpasneHuto. pagneHT

WHuTerpansHoe
ncymcneHune
dyHKUUN OgHOW
nepemMeHHom

18. MNoHsiTne nepeoobpasHon, €€ OCHOBHbIE CBOMCTBA. HeonpegeneH-
HbIN MHTEerpan, ero ceoncTea. HenocpeacTBeHHOE UHTErpUpoBaHMe.

19. dopmyna MHTErpMpPOBaHMS NO YaCTAM.

20. 3ameHa nepemMeHHoOW B HeonpeaeneHHoM nHTerpane. Tabnmua oc-
HOBHbIX MHTErpasnos.

21. IHTerpmpoBaHuMe BbIpaXXeHWI, CoaepXXallnxX KBagpaTHbIN TPEXYNEH B
3HameHaTene.

22 .VHTerpupoBaHme NpocTeNLLMX paumMoHanbHbixX apoben. MHTerpupo-
BaHWe pauunoHanbHbIX Apoben.

23. NHTerpmpoBaHne TPUroHOMETPUYECKNX BbIPaXKEHUIA.

24. 'HTerpmpoBaHMe HEKOTOPbLIX MPpPaLMOHabHBIX BbIpaXKeHUMN.

25.3apaun, npuBogsLimne K NOHATUIO onpeaeneHHoro nHrerpana. Onpe-
OEeneHHbI MHTEerpan n ero OCHOBHbIE CBOWCTBA.

24, dopmyna HetoToHa-JlenbHuua. 3ameHa nepeMeHHON B onpeneneHx-
HOM MHTerpane. IHTerpupoBaHve no Yactam.

26. BblumMcneHue nnowaam nnockomn urypsl, AnvHbl Ayrv, oobeM Tena
BpalleHus.

27 HecobcTBEHHbIE MHTErpanbl ¢ 6eCKOHEYHbIMW Npeaenamu 1 ot pas-
PbIBHBIX (PYHKLIMNA.

OndpdepeHuu-
anbHble ypaBHe-
HWS

29. 3apgaun, npuBogswme K guddepeHumnansHbeiM ypaBHeHuam. Oud-
dhepeHumanbHble ypaBHEHUs1 (OCHOBHbIE NOHATUS). duddepeHunansHbie
ypaBHEHUS NepBoro nopsigka. Teopema CyLecTBOBaHUA U €ONHCTBEH-
HOCTMK ero pelueHns HavanbHble ycnosus. ObLiee u YacTHOe peLleHus.
3apaya Kowmn.

30. OuddepeHumanbHble ypaBHEHUS NEPBOro nopsigka ¢ pasgeneHHbl-
MU 1 pasgensiowmmmuca nepemenHeiMn. OgHOpPOOHbIE ypaBHEHUS nep-
BOro nopsigka. JinHenHble ypaBHeHNS U ypaBHeHUs bepHynnu.

31. OudppbepeHumnanbHble ypaBHeHMs BToporo nopsigka. AuddepeHuu-
anbHble ypaBHEHMS BTOPOro Mopsiika, JOMYyCKatoLWme NoHMmKeHNe nopsig-
Ka.

32. JluHehHble auddpepeHUManbHble YpaBHEHWST BTOPOro nopsaka.
CTpykTypa OOLIEro pelueHnsi OOHOPOAHOrO NMHenHoro auddepeHum-
anbHoro ypasHeHus. OgHoOpoAHble InUHeRHble AuddepeHLmanbHble
ypaBHEHUS BTOPOro Nopsiika C MOCTOAHHBbIMU KO3 bULneEHTaMM.

33. HeopgHopoaHble NuHenHble auddepeHumanbHble ypaBHEHUS € No-
CTOSIHHbIMW KO3 (PMUMEHTAMUN 1 NPABON YaCTb CNeunanbHOro BMaa.

34. MeToa Bapmauumn Npon3BosibHbIX NOCTOSHHbIX.




|35.CMCTeMbI andpepeHumansbHbIX YpaBHEHWIA.

3 cemecTp

36. OnemeHTbl KOMOMHaTOPMKK. Crny4danHble COObITUSA, OCHOBHbIE MOHS-
1. Anrebpa cobbiTuii Knaccuyeckoe onpegeneHne BepOSTHOCTY.
CBolicTBa BEpPOATHOCTMW.

37. TeopeMbl CIIOXXEHUSI 1 YMHOXEHNSA BEPOATHOCTEN.

38. ®opmyna nonHom BeposiTHocTu. Popmyna barieca

39. MNosTopHbIe UcnbITaHusa. Popmyna bepHynnu. dopmyna NyaccoHa.
JlokanbHas n nHTerpansHas Teopemsbl Jlannaca.

40. CnyyanHble BENUYMHbLI. 3aKOH pacnpefeneHuns QUCKPETHOW cnydan-
HOW BeNWUYUHbI. YMCNoBblE XapaKTEPUCTMKN Cry4anHON BEMNNYUHBI.

Teopus BepoAT-
HOCTEN N mate-
MaTuyeckas cTa-

41. HenpepbiBHasa cnyvanHas BennyuHa. OyHKUMS pacnpegeneHms.
MnoTHOCTb pacnpeneneHnsa HenpepbIBHOW Criyd4anHom BenuunHbl. dop-
MYIbl BBIYMCIIEHUST MaTEMATUYECKOTO OXXMAAHNS U ANCNepcumn ang He-
npepbIBHON Cry4YanHOW BENNYNHBI.

TUCTUKa

42. PaBHOMepHOe pacnpegeneHune. lNokasatensHoe pacnpeneneHme.
HopmanbHoe pacnpegeneHune. BepodaTHocTb nonagaHunst B MHTepBan
HOpMarbHO pacnpegeneHHON CriyYakHOoN BENUYMHBI.

43. HepaBeHcTBO Yebbiwera. 3akoH GonbLumx Yncen. Teopema bep-
Hynnu. NoHATHe o LeHTpanbHou npegensHon Teopeme JlanyHosa.

44. 3apada mateMaTuMyecKkon cTaTtUcTuku. FeHepanbHas 1 BbIOOpoYHas
ctatuctukn. Beibopkn (nosTopHas, 6ecnoBtopHas). CraTucTuyeckoe
pacnpegeneHve BblIbopkn. Amnupudeckas yHKUMS pacnpegenexHus.
[MonuroH YacToT, rmcTorpamma

45. HecwmelweHHble, ahdeKTUBHbIE U COCTOSATENbHbIE OLEHKU. Bbibo-
poyHas cpedHsis u BblibopodHasa ancnepcus. AHanu3 CMeLLeHHOCTU Bbl-
BopoYHON cpegHer 1 BbiIBopoyYHOM gucnepcum.

46. 3agaym MaTemaTuyecKkoro 1 NMHENHOro nporpammuposaHns. Mare-
MaTUYeCKMe MOAENM NPOCTENLLIMX SKOHOMMYECKUX 3agad. KaHoHnyeckas
dopma 3agavM NMHENHoro nporpammupoBaHus. [NMpuBegeHue obLuen
3a4a4vn fIMHEMHOro NpPorpaMMUpPoBaHNA K kKaHOHMYeckon cbopme. Mpadu-
YeCKU MeTo[ peLleHns 3aday NMMHENHOro NporpaMMmnpoBaHms.

JlnnenHoe npo-

47. CBoncTBa pelleHnin 3agad NMHeNHoro nporpammmnpoBaHnd. MHoro-
YrOMNbHUKN N MHOTFOrpaHHWKWU. OKCTpeMyM Lerneson yHkumn. OnopHoe
pelleHve 3agavv NMHENHOro NporpaMMUpOBaHWUsl, ero B3aMMOCBSA3b C
YrnoBbIMU TOYKaMMU.

rpaMMmpoBaHue
AnemeHTsl
Teopun urp

48. CMNIEeKCHbIN MeTod pelleHust 3afay fMHeRHoro nporpaMMupoBa-
HusA. HaxoxaeHue HayanbHOro OMopHOro peLleHust U nepexofd K HoOBoOMYy
onopHoMy pelueHuto. MpeobpasoBaHne LeneBoit yHKLUM Npu nepexo-
[le OT OJHOrO OMOPHOrO PeLUeHUst K APYroMy. Yry4lleHue ornopHOro pe-
LieHns. ANropuTM CUMMIIEKCHOTO MeToaa.

49. OCHOBHble NOHATUS TEOPUN UIP, aHTAarOHUCTUYECKNE UIPbl, NOHATUNE
napHOW urpbl, 3ajaHHON NNaTéxHon maTtpuuen. MaTtpuyHas urpa AByx
A1y C HyneBOW CYMMOW M KOHEYHbIM 4ucrioMm cTpaterun. natéxHas
mMaTpuua.

50. CtpaTterumn YncTble U CMeLLaHHbIE, CPEAHUI BbIUMPbILL, ONTUMarnbHbIE
cTpaternm n ueHa urpbl. PasHoBecre no Hauwly.

5.2.2

MNMpakTnyeckue

3aHATUA

Ne
n/n

HanmeHoBaHue
pasgena gucumn-
NUHBI

CopepxaHve pasgena

Tpyno-
emM-
KOCTb,
Yyacbl

1 cemecTp

JInnHenHas n Bek-

1. OnpegenuTenu BTOpOro 1 Tpetbero nopsigkos. CBoncTBa onpegenu-
Tenen. Onpegenurenu 6onee BbICOKMX MOPAAKOB. CUCTEMbI JIMHENHBIX
ypasHeHui. [Npasuno Kpamepa.

TopHasa anrebpa

2. MaTpuupl. OnpegeneHuve, oencTBusa Hag matpuuamn. EguHnynas,
HyrneBas 1 obpaTHble MmaTpuubl. PewleHre cuctem MaTpuyHbIM CroOCo-
ooM.




3. Bektopbl. Onpegenexne, gencteusa Hag Bektopamn. CkansipHoe npo-

n3Be[eHne BEKTOPOB, X CBOMCTBA U NPUMNOXEHUS. 2
4. BeKTOpHOE 1 CMeLLaHHOe Npou3BedeHe BEKTOPOB, NX CBOUCTBA U 4
NPUNOXeEHNs.
5. JluHna Ha nnockocTn. YpaBHeHUe NUHUM Ha NrockocTu. MNpsmasg Ha 4
NNOCKOCTWN. YpaBHEHUS NPAMOWN Ha NIIOCKOCTMU.
6. KpmBble BTOpOro nopsiaka.
Ananutnyeckaa |7. AHanuMTu4eckasi reoMmeTpus B NpocTpaHCcTBe. [1n0CcKoCTb, ypaBHEHUS 2
reomeTpus NNocKoCcTU. PaccTosiHne OT TOYKM OO MIOCKOCTW.
8. MNpsamas B npocTpaHcTBe. YpaBHEHNS NPSIMON B NPOCTPaHCTBE. Yribl
MeXxay NpsMbIMU B NPOCTPAHCTBE, NNOCKOCTAMU 1 MAOCKOCTLIO U Nps- 4
MOW.
9. BBegeHue B aHanus. NoHATUE NepeMeHHON BeNnUYuHbl. PyHKLMSA, Cno-
cobbl 3agaHua cyHkumK. MNoBeaeHne yHKUMKM HA MHTepBane (Bo3pac- >
TaHue, ybbiBaHMe, MOHOTOHHOCTb, 9KCTPEMYMbI, HaubonbLuee 1 Hau-
MeHbLUEe 3HayeHuns).
10. MNpepensbl. Onpepenexve, ceonctea. beckoHeyHo manblie 1 6ecko-
HeYyHo Bornblune BennuuHbl. MepBbin 1 BTOPOW 3aMedaTternbHble npeae- 4
AndbdepeHup- [Tl
anbHoe ncumcne- |11. HenpepbIBHOCTb (byHKLMK. TeopeMbl O HENPEPBIBHBIX HA OTPE3KEe 3
HUe yHKLMK oa- |PYHKUMSX.
Hoi nepemerHon |12. MpounssogHasa dyHkumMKn. OnpedenenHne, csoncTea. MexaHnyeckui
CMbICI NepBON 1 BTOpoK nponssoaHon. duddepeHuman. Onpenenenue, 4
NPUNOXEHNS.
13. Tabnuua Npon3BoOAHbIX. 6
14. Teopewmbl 0 gnddepeHunpyeMbix Ha MHTepBane yHKUMAX. Packpbl-
TVe HeonpegeneHHocTel. MNpasuno Jlonutans.
15. NccnepoBaHne yHKLMN. 4
2 cemecTp
SnemeHTs! and- 16. lNMoHdATMe byHKUMN MHOTUX NepeMeHHbIX. [[eomeTpnyeckoe UCTONKo-
(bepEHLMANBHOTO BaHVe (PyHKUMM OBYX nepemeHHblx. [MoHATMe npegena n HenpepbiBHO-
MCUMCHEHS CTU OYHKUMN MHOrMX nepemMeHHbIX. YacTHble U MomnHble npupalleHns 4
chyHKLMM He- YyHKLUMN MHOTUX NepemMeHHbIX. YacTHble npou3BoAHble, onpeaeneHve,
reoMeTpn4eckuin CMbICrl.
CKOIbKUX nepe-
MEHHbIX 17. MNponsBoaHble BbICLUNX NOPSAKOB. JKCTPEMYM (PYHKLMU HECKOIbKUX 6
nepemeHHbiX. ponssogHas no HanpasneHuo. pagueHT
18. MNoHsTMe nepBooGpa3Ho, e€ OCHOBHble CBOMCTBA. Heonpenenekw-
HbI MHTerpan, ero cBoncTea. HenocpeacTBeHHOE UHTErpMpoBaHue. 2
19. dopmMyna MHTErpMpoBaHMs NO YaCTAM.
20. 3ameHa nepemMeHHoW B HeonpeaeneHHoOM nHTerpane. Tabnmua oc-
HOBHbIX MHTErPanos.
21. IHTerpmpoBaHuMe BbIpaXXeHWI, CoaepXXallnx KBagpaTHbIN TPEXYNEH B 2
3HamMeHaTene.
22 VHTerpupoBaHme NpocTeNLLMX paumoHarnbHbixX apoben. MHTerpupo- 4
WHTerpansHoe BaHME paunoHanbHbIX Apoben.
ucuncnenune 23. IHTerpupoBaHvie TPUroHOMETPUHECKNX BbIPAXEHWIA. 4
dYHKUUKN OgHOM =
MEpPEMEHHO 24. VIHTerpmpoBaHue HEKOTOPbIX MpPaLNOHarbHbIX BbIPaXXEHUN. 2
25.3agauu, npuBogsLLME K MOHATUIO onpegerieHHoro nHterpana. Onpe- >
OENneHHbI MHTEerpan n ero OCHOBHbIE CBOMCTBA.
24. dopmyna HetoToHa-JlenbHuua. 3ameHa nepemMeHHoM B onpeaenex- 5
HOM UHTerpane. IHTerpypoBaHue no 4actsam.
26. BblumcneHue nnowagmn niockon purypel, AnvHbI gyru, o6bem Tena 4
BpaLleHns.
27 HecobcTBEHHbIE MHTErpanbl ¢ 6eCKOHEYHbIMY Npeaenamm 1 ot pas-
PbIBHBIX (PYHKLIMNA. 4
29. 3apayn, npmeogsalne K AnddepeHumnansHbIM ypaBHeHUAM. Oud-
OundbdepeHuyu- depeHunanbHble YypaBHeHUs1 (OCHOBHbIE MOHATUS). JuddepeHLmanbHble
anbHble ypaBHe- |ypaBHEHWsI NEepBOro nopsaka. Teopema CyLeCcTBOBaHMS U €OUMHCTBEH- 4

HUA

HOCTK ero pelleHns HavanbHble ycnoeusi. ObLiee n YacTHOE peLueHus.
3apava Kowmn.




30. AnddepeHunansHble ypaBHEHUSI NEPBOro nopsiika ¢ pasfeneHHbl-
MU 1 pasgensowummucsa nepemeHHsiMn. OgHopoAHbIE YpaBHEHUsST nep-
BOro nopsgka. JInHenHble ypaBHeEHVS 1 ypaBHeHUsa BepHynnu.

31. OndppbepeHunanbHble ypaBHEHUS BTOPOro nopsigka. AuddepeHumn-
anbHble ypaBHEHMS BTOPOro Mopsiika, JOMyCKaloLme NoHWKeHne nopsag-
Ka.

32. JlnHenHble puddepeHumanbHble ypaBHEHUS BTOPOro nopsaka.
CTpykTypa obulero pelueHnss oOHOPOAHOrO NMHenHoro auddepeHumn-
anbHoro ypaBHeHust. OOHOpPOAHbIE INUHENHble AuddepeHunaneHble
ypaBHEHUs BTOPOro nopsifka ¢ NOCTOsIHHbIMU KO3dhpmumeHTamu.

33. HeopgHopoaHble nuHenHble auddepeHumanbHble ypaBHEHUS C No-
CTOSAHHbLIMW KO3 PULMEHTAMIN U NPABON YacTbio creumanbHoOro Bmaa.

34. MeToa Bapuauumn npom3BoObHbIX MOCTOSAHHbBIX.

35.Cuctembl anddepeHumnanbHbIX ypaBHEHWUIA.

3 cemecTp

Teopus BepoAT-
HOCTEN N maTe-
MaTuyeckas cTa-
TUCTUKA

36. AnemeHTbl kKoMBMHaTOpUKK. CrnyyanHble COBbITUS, OCHOBHbIE MOHS-
Tna. Anrebpa cobbiTnii Knaccmnyeckoe onpegeneHme BEPOSTHOCTY.
CBoncTBa BEPOATHOCTW.

37. TeopeMbl CNOXEHNS N YMHOXEHNSI BEPOATHOCTEN.

38. dopmyna nonHon BepoATHocT. Popmyna barieca

39. MNoBTOpHbIE UCnbITaHUsA. Popmyna bepHynnu. Popmyna lNMyaccoHa.
JlokanbHas n uHTerpanbHasa Teopemsbl Jllannaca.

40. CnyyanHble BennuuHbl. 3aKOH pacnpeaeneHns QUCKPETHOW cryyYan-
HOW BeNWYMHbI. YnCnoBble XapakTepUCTUKN CNyYarHON BENUYMHBI.

41. HenpepbiBHas cnyyanHas BenuymHa. PyHKUUS pacnpeaeneHus.
MnoTHOCTb pacnpeneneHns HenpepbIBHOW CryvYanHon BenmynHbl. dop-
MYIbl BbIYMCIIEHNS MaTEMATMYECKOro OXXMAAHNS U Ancnepcumn ang He-
NpepbIBHOM CNy4YanHOW BENUYMHDI.

42. PaBHomepHoe pacnpegeneHue. [okasatensHoe pacnpegenexme.
HopmanbHoe pacnpegeneHune. BepodaTHoOCTb nonagaHuns B MHTepBan
HOpMarbHO pacnpegeneHHon Cry4anHon BENNYMHBI.

43. HepaBeHcTBO Yebbiwena. 3akoH GonbLumx Yncen. Teopema bep-
Hynnu. NoHaTHE 0 LeHTpanbHoW npefensHon Teopeme JlsanyHoBsa.

44. 3apada mateMaTuyecKkon cTaTUCTuKKU. [eHepanbHas 1 BbIboOpoYHas
ctatuctukn. Beibopkmn (noBTopHas, 6ecnoBTopHasi). CraTucTuyeckoe
pacnpegeneHve Bbibopku. Amnupudeckas yHKUKUS pacnpegenexus.
MonuroH YacToT, rmcTorpamma

45. HecmelleHHble, 3hdeKkTnBHbIE U COCTOSITENbHbIE OLEHKU. Bbibo-
poyHas cpefHssa U BbibopoyHas gucnepcusi. AHanmM3 CMELLEHHOCTU Bbl-
BopoYHON cpegHel 1 BbiIBOPOYHOM AUCNepcum.

JInHelHoOe
nporpaMmmnpoBa-
Hue

AnemeHTsl
Teopun urp

46. 3agaum MaTemaTMyeckoro M NMHENHOro nporpammuposaHns. Mare-
MaTu4eckue Mogernm rnpocTenLnx SKOHOMUYeCcKnx 3apad. KaHoHnyeckas
dopma 3agaum nMHEWHOro nporpammupoBaHus. lpuBegeHne obuien
3a[ja4u JIMHEeNHOro nNporpaMMmnpoBaHus K KaHoHu4eckon copme. 'padu-
YecKU MeTof peLleHns 3agay NIMHENHOro NPorpaMMupoBaHuS.

47. CBoncTBa pelleHnn 3agay NUHENHOro nNporpaMmmnpoBaHns. MHoro-
YrOMNbHUKN Y MHOTFOrpaHHWKW. OKCTPeEMyM LerneBon yHkumn. OnopHoe
pelleHne 3agayn NUHEHOro MporpaMMMpOBaHNS, ero B3auMOCBSA3b C
YrnoBbIMU TOYKaMMU.

48. CMMNNEKCHbIN MeTo peLleHust 3aday JIMHENHOro nNporpaMMmpoBa-
HUA. HaxoxxaeHne HayanbHOro OornopHOro peLleHns U nepexos K HoBOMy
ornopHomy pelueHuto. NMpeobpasoBaHme LeneBon (OyHKUMM NPy Nepexo-
e OT OHOro OMOPHOro peLleHUs K ApYyromy. YryyleHne onopHoro pe-
LweHus. ANroputM CMMMIEKCHOro MeToaa.

49. OCHOBHbIE MOHATUSA TEOPUWN UIP, aHTAarOHNUCTUYECKME UIPbl, NMOHATUE
napHOW urpbl, 3ajaHHON NNaTtéxHon maTtpuuen. MatpuyHas urpa OByx
niy ¢ HyneBoW CYMMOM U KOHEYHbIM 4ucrioM cTpaTternin. [naTtéxHasa
mMaTpuua.

50. CTpaTerl/Il/I YUCTbIE N CMEeLLlaHHble, CpeLI,HI/IVI BbIUrpbILU, onTUMarbHble
cTparternm n ueHa urpbl. PaBHoBecue no HSLLIy.




5.2.3 JlabopaTopHbIN NPaKTUKYM

He NpeayCMOTPEH.

5.2.4 CamocTositenbHas pabora oby4yarowmxca (CPO)

Ne HaumeHoBaHwve pa3gena auc- Bug CPO TpyooeMKoCTb,
n/n UUNIVHBI yac
JInHenHaa un BekTopHas an- | [popaboTka MaTepmnanoB MO KOHCNEKTY NEKLMN 3,5
rebpa (mogroToBKa K TECTUPOBAHUIO)
MpopaboTka maTepmnanos no y4ebHuky (noaro- 3
TOBKa K TECTUPOBAHUIO)
PelweHne kenc-3agaHumn
2 AHanutnyeckas reomeTpus MpopaboTka maTepmanoB NO KOHCMEKTY NeKLuia
(mogroToBka K TECTUPOBAHUIO)
MpopaboTka maTepmnanos no y4ebHuky (noaro- 4
TOBKa K TECTUPOBAHUIO)
3 OndpdepeHumnansHoe wucuuc- | NMpopaboTka MaTepuanoB Mo KOHCNEKTY NEKU N 5
neHve dyHKUMKM ofHOW nepe- | (NOAroTOBKA K TECTUPOBAHMIO)
MEHHOWN MpopaboTka maTepmnanos no y4ebHuKy (nogro- 4
TOBKa K TECTUPOBAHMIO)
MoaroToBKa kK ayaMTOPHOW KOHTPONbHOM pabo- 5
Te
4 ONEMEHTbI AbdEepeHLnans- MpopaboTka MaTepmnanoB Mo KOHCMEKTY NEKLMN 4
HOrO UCYUCNEHUSA DYHKLIMM
(nogroToBka K TECTUPOBAHMIO)
HECKOJTbKMX NepPeMEHHbIX
5 MpopaboTka maTepmnanoB MO KOHCMEKTY NeKumn 8
WHTerpanbHoe ncdmncrieHne (MOAroToBKa K TECTUPOBAHUIO)
dYHKUUN OQHOW NepeMeHHON MoarotoBka kK aygMTOPHOW KOHTPONbHOM pabo- 8
Te
6 OuddepeHumansHble  ypaB- | [popaboTka MaTepuarnos Mo KOHCNEKTY NeKLui 25
HeHus (nogrotoBka K TECTUPOBAHMIO)
PelwweHne kenc-3agaHumn 5
7 Teopuss BeposAiTHocTe M Ma- | MNMpopaboTka MaTepmnanos MO KOHCNEKTY NeKUMn 4,4
TemaTuyeckas ctaTucTvka (mOAroToBKa K TECTUPOBAHUIO)
MpopaboTka maTtepmanos no y4ebHuky (noaro- 20
TOBKa K TECTUPOBAHMIO)
MoproToBka K ayAUTOPHOMN KOHTPOMnbHOM pabo- 2
Te
PelwweHne kenc-3agaHmmn 8
8 JInHenHoe nporpammupoBa- MpopaboTka MaTepmnanoB Mo KOHCMEKTY NEKLMN 23
Hue (nogrotoBka K TECTUPOBAHMIO)
OnemeHTbI Teopum Urp MpopaboTka maTepwuarnos no y4ebHuky (nogro- 17
TOBKa K TECTUPOBAHMIO)

6 YyeOHO-MeTOQUYECKOE U MH(hOopMaALUMOHHOEe obecnevyeHne QUCLUNIIUHBI

6.1 OcHOBHasa nuTepartypa

1. Beicwas matemaTuka ans aKkoHoMmmveckoro 6akanaspuata B 3 4. Yactb 1:
y4yebHuK un npaktnkym ans BysoB/ H. L. Kpemep, M. H. ®pngman, bB. A. MNyTko,
. M. TpuwwH ; nog pegakumen H. L. Kpemepa. — 5-e nsg., nepepab. n gon. — Mock-
Ba : ispaTenbctBo KOpanT, 2024. — 276 c. https://urait.ru/bcode/537850

2. Bbicuas matemaTtuka Onst skoHommudeckoro 6akanaepuata B 3 4. Yactb 2:
y4ebHuK u npaktnkym ans BysoB/ H. L. Kpemep, M. H. ®pngman, bB. A. MNyTko,
. M. TpuwwH ; nog pegakumen H. L. Kpemepa. — 5-e nsg., nepepab. n gon. — Mock-
Ba : ispaTenbctBo KOpanT, 2024. — 239 c¢. https://urait.ru/bcode/537851

3. XycHytauHos, P. L. MatemaTuka ans 9KOHOMUCTOB B NpuMepax u 3agjadax :
yyebHoe nocobue. — CaHkr-lNeTepOypr : JlaHb, 2022. — 656 c.



https://urait.ru/bcode/537850
https://urait.ru/bcode/537851

https://e.lanbook.com/book/211025

6.2 [lononHutenbHaa nuteparypa

1. MuHopckui, B. Tl. CHopHuK 3agad no BbicLIen matemartuke : y4yeb. nocobue
ans ctyn.eysos - M.: AnbsHc, 2020. - 336 c.
2. MatemaTtnka ana akoHomucTtoB. [Mpaktukym : yvyebHoe nocobue ansa By3oB /
O. B. TatapnukoB [1 gp.]; nog obwen pepakuynen O. B. TatapHukoBa (rpuc YMO
BO). — Mocksa : MapaTtenscTtBo KOpant, 2023. — 285 c. https://urait.ru/bcode/511190
3. Kpemep, H. LLl. MatemaTudeckuin aHanms : y4ebHUK U NpakTUKym Ans By30B /
H. W. Kpemep, B. A. MNyTko, . M. TpuLwmH ; OTBETCTBEHHbIN penakTop
H. W. Kpemep. — 2-e wu3g., nepepab. n gon. — Mockea : MspgatenbctBo HOpawnT,
2024. — 593 c. https://urait.ru/bcode/544892
4. bepmaH, I'. H. C6opHUK 3agay no Kypcy MatemaTuyeckoro aHanmsa. — 1l-e
naa., cTep. — CaHkT-lNeTepbypr : JTaHb, 2023. — 492 C.:
https://e.lanbook.com/book/295943
5. Wwunaves, B. C. Bbicwaa matemaTuka : yyebHoe nocobue ansa By3oB (rpudd
MO). — 8-e u3g., nepepab. u pgon.— Mockea: WagatenbctBo HOpant, 2023.
https://urait.ru/bcode/510530

6.3 lNepeyeHb y4yeOHO-MeTOAMYECKOro obecne4vyeHuUst AN camMoCTOSATENb-

HOM paboTbl oOyyarLWmxcA

1. BepmaH, I'. H. PewebHuk kK cOOpHMKY 3aaa4 No Kypcy MatemaTU4ecKkoro aHanum-
3a: ydebHoe nocobue / I'. H. bepmaH. — 2-e u3g., ctep. — CaHkT-leTepbypr : J1aHb,
2022. — 608 c. https://e.lanbook.com/book/210572.

2. Hayana matematuyeckoro aHanusa. OudpdepeHumnansHoe ncymcreHune: npak-
TUKYM: yyebHoe nocobue / O. C. Camko [n gp.]. - Boponex, 2021. - 91 c.
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2445

6.4 Mepe4vyeHb pecypcoB MHGMDOPMALMOHHO-TENIEKOMMYHUKALMOHHON CeTwu
«HTepHeT», HeOBXO0ANMBbIX ANsi OCBOEHUSI AUCLMNNNUHBLI (MoAayns)
1. Cant Hay4yHoun Bubnmotekn BI'YUT <http://cnit.vsuet.ru>.

2. basoBble denepanbHble obpasoBaTtesbHble noptansbl.
<http://'www.edu.ru/db/portal/sites/portal_page.htm>.
3. "ocynapcTBeHHasi nyénunyHasa Hay4HO-TeXHU4YecKas oubnuoTteka.

<www.gpntb.ru/>.

4. ®epepanbHas cnyxba rocygapCTBEHHOM CTaTUCTUKN. <http://www.gks.ru/>.

5. HaumoHanbHasa anekTpoHHasa bubnmnoteka. <www.nns.ru/>..

6. Nouckoasi cuctema «AnopT». <www.aport.ru/>.

7. MownckoBas cuctema «Pambnep». <www.rambler.ru/>.

8. MNMownckosas cuctema «Yahoo» . <www.yahoo.com/>.

9. NowuckoBas cuctema «AHgeke». <www.yandex.ru/>.

10. Poccunckas rocygapctBeHHas bmbnmorteka. <www.rsl.ru/>.

11. Poccuinckas HaumoHanbHasa ubnmnorteka. <www.nlr.ru/>.

12.3neKTpoHHasa nHgopmaunoHHo-obpasoBaTenbHasa cpega PrE0Y BO BI'YUT
(COO «Moodle») <http://education.vsuet.ru>

6.5 MeToau4yeckue ykaszaHua Ans ooy4yarowmxcsa no OCBOEHUIO AUCLIMNIIN-

Hbl
1. MeToan4yeckune ykasaHus ans ody4varoLmxca N0 OCBOEHUIO OUCUMUNIMH (Mogynen)
B ®I'BOY BO BI'YUT [OP]: meToguyeckue ykasaHusa onst obyvaromnxcsa Ha BCexX ypoB-


https://urait.ru/bcode/511190
https://urait.ru/bcode/544892
https://urait.ru/bcode/510530
https://e.lanbook.com/book/210572
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2445

HAX Bbicwero obpasoBaHusa / M. M. Oaubinus, P. H. lNnotHukosa; BINYUT, YyebHo-
MeToaunyeckoe ynpasreHue. - BopoHex: BIryur, 2016,
32c http://biblos.vsuet.ru/ProtectedViewBook/2488

6.6 MNMepeyeHb MHMDOPMALIMOHHBLIX TEXHOSMOINMU, UCMOSIb3yeMbIX MpPU ocylle-
CTBNIeHMN obpas3oBaTeNnbHOro npouecca NO AUCLUNNMHE, BKIYas nepeyeHb
nporpamMmmHoro o6ecnevyeHnss 1 UHPOPMaLNOHHbLIX CNPABOYHbLIX CUCTEM

Mcnonbayemble BUObI MHPOPMALMOHHBIX TEXHOSTOMNIA:

- «9NEKTPOHHAasA»: MepPCOHasbHbIN KOMMbIOTEP U WH(OPMAaLNOHHO-MOMNCKOBbLIE
(cnpaBoO4HO-NpPaBOBbLIE) CUCTEMDbI;

- «KOMMbIOTEPHAA» TEXHONOrMSA: NepcoHanbHbIN KOMMNbIOTEP C NPOrpamMMHbIMU
npoayktamu pasHoro HasHa4vyeHust (OC Windows; MSOffice; CINC «KoHcynbTaHT nntocy,
Cuctema npodeccrmoHanbHOro aHanunsa pbiHka 1 komnaHmi « Cnapk»);

- «ceTeBasi»: fiokanbHas ceTb YyHMBepcuTeTa u rnobanbHaga ceTb Internet.

7 MaTtepumanbHO-TeXHM4YeCcKoe obecnevyeHne AUCLUNITUHbI

Mpy YTeHUN NeKkunin N NpoBeaeHNs NPAKTUYECKNX 3aHATUA UCNONb3YeTCa ayaum-
Topun BI'YUT n aygutopun kadepsbl.

NekunoHHbIe ayauTopuu,
OCHaLLeHHble MYNbTUMeaNiA-
Hou TexHukon (a.401)

Ayamo-Bu3syarnbHas cuctema nekuu-
OHHOM aygutopun (MynbTUMeAWN-
Hbl MPOEKTOP, 3KPaH)

Microsoft Office 2007 Rus-
sian Academic OPEN ot
17.11.2008

AyauTopun Ana nposeneHus
3aHATUIA CEMUHAPCKOro Tuna
(a 225, a. 231, a.236)

KomnnekTbl Mebenun ans ydebHoro
npouecca- 30 wr.

AyouTtopua ans camocTos-
TenbHon paboTbl oby4ato-
LMXCH (YMTanbHble 3arnbl
oubnmnotekn)

KomnbloTepbl co cBo60AHLIM AOCTY-
nom B ceTb VIHTEepHeT M JneKkTpoH-
HbIMKU BUBNUOTEYHBIMU N MHPOPMa-
LMOHHO CMpaBOYHbIMM CUCTEMAMMW.

Ayaoutopun onsi npoBefeHust

Konuuectso NM3BM -12 (Coreis

Microsoft Office 2007, Mi-

NpPaKkTU4EeCKUX 3aHATUN
(a.339 - KoMMblOTEPHbIV
Knacc)

crosoft Office Professional
Plus 2007 (Access, Visio,
Project), Microsoft Share
Point Designer 2013 Russian
Academic OPEN No Level
#44822753 o1 17.11.2008

http://eopen.microsoft.com

540), npoektop — 1
(ViewSonikPJD5255)

[onyckaeTcs ucnonb3oBaHWe ApYrnx ayanTopuin B COOTBETCTBUMM C pacnmcaHu-
€M y4ebHbIX 3aHATMIA N OCHALLEHHbIX COOTBETCTBYIOLMM MaTepuanbHO-TEXHUYECKNM
obecnevyeHnem, B COOTBETCTBUM C TpeboBaHnAMU, NpeabsiBnsieMmbiMM obpasoBaTenb-
HbIM CTaHOAPTOM.

8 OueHoYHbIe MaTepuanbl ansa npome)KyTquoﬁ atrectauuu oquarou.mxcn
no aucuuninHe

8.1 OueHouHble maTepuansl (OM) ona AucunninHbl BKITIOYaloT B cebs:

- NepeyeHb KOMMNETEHUUN C yKasaHMeM 3TanoB mx popMuMpoBaHus B npoLiecce
0OCBO€EHMs 0bpasoBaTenbHOM NPOrpaMmbi;

- onMcaHue nokasaTenen n KpuTepmes OLLEHUBaHUSA KOMMETEHUMIA Ha PasnnyHbIX
aTanax ux oopMMpoBaHus, ONMCaHMe LKan oueHBaHWS;

- TUNOBbIE KOHTPOSbHbIE 3aJaHWs WNW UHble MaTepuarnsbl, Heobxoaumble ANs
OLEHKM 3HaHWWA, YMEHWMN, HaBbIKOB U (MNK) onbiTa OEATENbHOCTU, XapaKTepu3yoLmnx
aTanbl POPMUPOBAHUS KOMMETEHUUA B npouecce OCBOeHUs obpasoBaTernbHOW npo-
rpaMmmbi;


http://biblos.vsuet.ru/ProtectedViewBook/2488

- MeToaudeckue matepwuarnsl, onpegensiowme npoueaypbl oLeHMBaHUS 3HaHWUN,
YMEHUI, HAaBbIKOB M (MNK) OnbiTa AEATENbHOCTU, XapaKTepusyrLwmx atanbl hopmMmpo-
BaHUS KOMMETEHLMNA.

8.2 [Ina kaxgoro pesynbTata oby4yeHnsa no gMcumnimHe onpenensoTcs nokasa-
TENN U KPUTEPUM OLIEHUBAHUS CPOPMUPOBAHHOCTU KOMMETEHUMA HA pasfnyHbIX dTa-
nax nx popmMmpoBaHus, LWKanbl 1 Npoueaypbl OLEeHNBaHUS.



NMPUINOXEHUE
K paboyen nporpamme
MATEMATUKA

1. OpraHM3auuoHHO-MeToANYeCKNe AaHHble AUCLUNIINHBbI ANs 3a04HOW (POpMbI
oby4yeHus

1.1 O6bemMbl pa3nuyHbix PopmM yyebHOM paboTbl U BUALI KOHTPONSA B COOTBETCT-
BWMU C Y4€OHbIM NNaHOM

O6uwas TPyAOEMKOCTb ANCLUUMIIUHBI COCTaBIIdEeT 13 3ayeTHbIX eanHuL,.

Buabl yuebHoM paboThbl Bcero CemecTp 1 Cemectp 2 Cewmectp 3
akag. Bcero akag. Bcero akag. Bcero akaa.
yacoB yacoB YyacoB yacoB

O6was TpyaoeMKocTb gucuu- 468 144 144 180
NAVHBI

KoHmakmHasi paboma, 8 m.u. 62 26.5 26.5 198
aydumopHsble 3aHaImusi

Jlekumn 26 10 10 6
Mpaktnyeckue 3aHaTusa (MN3) 36 12 12 12
6 mom yucre & gopme npak- 36 12 12 12
muyeckol no02o0mosKu

KoHcynbTaumm Tekyuime 6,3 2,3 2,3 1,7
KoHcynbTaumm nepepn aksa- 4 5 5

MEHOM

Bugbl atTectauum (3adeTt, k- 05 0.2 0.2 01
3aMeH)

gzn_nocmonmenbuaﬂ pa6o- 384 1107 1107 156
KoHTponbHasa paboTa 30 10 144 10
lNpopaboTka maTtepunanos

Yy4€OHNKOB N KOHCMEKTOB JeK- 324 91 o1 138
Ui (nogroToeka K TeCTupoBa-

HWI0)

Kenc-3apaHue 30 10 10 10
MoarotoBKa K  3K3aMeHy 29 6.8 6.8 3.9
(KoHTpONb)




OLIEHOYHbIE MATEPUAIIbI
AndA NPOMEXYTOYHOU ATTECTALIUU

no AUCLUMNInHe

MATEMATUKA



1 NepeyeHb KOMNETEHUUN C yKa3saHUeM 3TanoB ux popmmpoBaHus

Ne [MepeyveHb komneTeHuui 3OTanbl (hopMUPOBaHUSA KOMMNETEHLIUN

n/ Kopg kom- CopepxaHne Kom- B pesynbTarte nsyvyeHuns y4ebHom oncumnnnHbl 06y4aroLwMncs AOMKeEH:

n neTeHumnn neteHuun (pesynb- 3HaTb yMeTb Bnagetb

TaT OCBOEHMS)

1 OrK-1 CNoCcoBHOCTbIO OCHOBbI NWHEWHON an- | NMPUMEHATb MeTOAbl MaTe- | HaBblkaMu NpPUMEHe-
NPpUMeHATb  Ma- | rebpbl, HeobXxoAuMble | MATUYECKOTO aHanusa, AN | HUS  COBPEMEHHOro
TeMaTuyecKuii Ons aHanusa 9KOHOMU- | ONTMMU3aLMK peLleHns | MaTemaTuyeckoro
MHCTPYMEHTapWI YeCKMX NPOLECCOB M | NPOMECCUOHAmNbHbLIX 3KO- | MHCTPYMEHTapusa Ans

NpPoOrHo3npoBaHna HOMWYECKMX W YynpaBlieH- | pelleHnsa SKOHOMMU-
angd pelleHnd .
Yyeckux 3agav; Yyeckmx 3agad

3KOHOMUYECKNX
3apay

2 MK-29 CMOCOBHOCTLIO OCHOBbl MaTemaTtuye- | MPUMEHATb METOAbl MaTe- | HaBblkaMu NPUMEHe-
BbIGMpaTb  WHCT- | CKOro aHanusa, Heob- | MaTMYecKoro aHanusa, AN | HUs  COBPEMEHHOro
pYMeHTarbHble XoOuMMble Ans aHanusa | onTummsauum peLIeHns | MaTemaTu4eckoro
cpeacTea ans SKOHOMUYECKNX npo- ﬂpO(bGCCVIOHaJ'IbeIX 3KO- MHCTpyMeHTapua ansd
060aBoTKM bu- LLeccoB M MPOrHO3Mpo- | HOMUYECKUX W ynpaBneH- | pelleHns  3KOHOMMU-

P o BaHUA Yyeckux 3agjav; yeckmx 3agad

HaHcoBOW,  Oyx-
rantepckom "
WHOW 3KOHOMUYe-
CKOW  MHopMa-
UMM 1 0BOCHOBbI-
BaTb CBOW BbIGOP

3 MK-30 CMOCOBHOCTbLIO OCHOBbI KOMBMHaTOPW- | MPUMEHATL METOAbl TEO- | METOAUKOM MNOCTpoe-
CTPOUTL CTaH- | KM,  MaTeMaTU4ecKoW | puu BepOSiITHOCTW; MaTe- | HUSi, aHanusa u npu-
ﬂ,apTHble Teope- JIOTKKn, Teopun Bepo- | MaTuU4eckoro nporpaMmmun- | MEHeHna martemMmaTtu-
coue 1 oro- | TS 1 METelar | poman, teopi Wb i | sect woenen ane
HOMGTqueCKVée uccrnegoBaHua onepa- | MatemMaTMyeckoro  Mofe- | MporHosa — pasBuTus
MOAENN, HeOoOXO- | |\, 3KOHOMMKO- | NMMPOBaHUSA Ans ONTUMW- | SKOHOMUYECKUX  SIB-
AviMble  ONA Pe- | yatematnueckux  Me- | 3aumm pelueHuss npodec- | NIeHWUi 1 MpoLEeccoB
lWeHnsa  npodec- | topos v Mogernen, He- | CHOHAMbHBIX — SKOHOMUYE-
CUOHanbHbIX 3a- | O6XOAUMBIX AN aHa- | CKUX W yrnpaBneHYeckux
Jad, aHanmMsupo- | Nnsa  3KOHOMWYECKMX | 3apay;
BaTb N WHTepnpe- | NPOUECCoB ” MpOrHo-
TMpoBaTb  Mony- | 3VPOBaHNs
YEeHHble  pe3yrib-
Tarhbl

2 [acnopT OUEeHOYHbIX MaTepuanoB No AUCUMNIIUHE

Ne NHOeKc KoH- OueHoYHbIE MaTepuansl

/ . TexHonorus/npouenypa

n/n Paspenbl guc- Tponvpyemou

y OLEeHMBaHuA (cnocob KoH-
LUMNNNHbI KoMneTeHunn HanMeHoBaHue NeNe 3agaHuin Tpons)
(vnn ee yacTu) P
1 Ok3ameH 133-140 MpoBepka npenopasartenem
o (YpoBHeBas Lwkana)
JlnHenHasa n
Tecmosble 3adaHusi 1-13 bnaHo4yHoe TecTupoBaHue
BEKTOpHas an- OrlK-1
(MpoueHTHas Wwkana)
rebpa =
Kelic-3adaHue 130 [poBepka npenogasaTenem
(YpoBHeBas wwkana)

2 Ok3ameH 141-148 lMpoBepka npenopasaTtenem
AHanuTnyeckas OnK-1 (YpoBHeBas Lwikana)
reomeTpus Tecmossble 3adaHusi 14-30 BnaHoyHoe TecTnpoBaHue

(MpoueHTHas Wwkana)

3 Oudbdepenun- Ok3ameH 149-174 lMpoBepka npenopasaTtenem
ANLHOE UCUMC (YpoBHeBas wwkana)
nere dyHkun | OMK-1 BaHk mecmosbix 31-45 BnaHo4yHoe TecTupoBaHue

° @y 3adanul (MpoueHTHas Wwkana)
OJHoM nepe-

. KoHmpornbHasi pa- 106-11 [poBepka npenogasaTenem
MeHHOW boma (YpoBHeBas wwkana)




4 OrlK-1 Ok3ameH 175-184 lMpoBepka npenopasaTtenem
AnemMeHTb! (YpoBHeBas Lwikana)
AvcbepeHLn-
anbHOro ncyuc-
neHns yHKUUN BbaHk mecmosbix 46-48 bnaHo4yHoe TecTupoBaHue
HECKOIbKMX ne- 3adaHul (ﬂpoueHTHag |_|_||(aj'|a)
pPEeMEHHbIX

5 OrnkK-1 Ok3ameH 185-203 MpoBepka npenogaBaTenem
WHTerpanbHoe (YpoBHeBas wwkana)
UCuMCIIEHne baHk mecmosbIx 49-66 lpoBepka npenogasaTenem
yHKLMY OHO 3adaHull (YpoBHeBas Lwkana)

y . KoHmpornbHasi pa- 112-123 [MpoBepka npenogasaTenem
nepemeHHom boma (YpoBHeBas Lwikana)

6 OrnkK-1 Ok3ameH 204-219 MpoBepka npenogaBaTenem

(YpoBHeBas wwkana)
OundbdepeHuu- Kelic-3ad0aHue 131 MpoBepka npenogaBaTenem
alnbHble ypaB- (YpoBHeBas Lwkana)
HeHns Bank mecmoebix 67-78 bnaHoyHoe TecTupoBaHue
3adaHull (MpoueHTHas wkana)
7 3auem 220-225 lMpoBepka npenogasaTenem
(3a4TEHO - He 3a4TEHO)
Teopust Bepo- batk mecmoebix 79-99 MpoBepka npenoaasaTeniem
STHOCTeN 1 Ma- | MK-29 f(advaHuE/ (YpoBHeBas Lwkana)
TemaTuieckas elic-3a0aHue 132 MpoBepka npenogaBaTenem
CTaTMCTHKA (YpoBHeBas wwkana)
KoHmpornbHas pa- 124-129 lMpoBepka npenopasaTtenem
boma (YpoBHeBas wkana)

8 3auem 226-239 lMpoBepka npenopasaTenem
AnemMeHTbl uc- (3a4TEHO - He 3a4TEHO)
crnenoBaHus MK-30 batk mecmoebix 100-104 bnaHo4yHoe TecTupoBaHue
onepauuin u 3adaHud (MpoueHTHas wkana)
Teopum urp

3 OLI,eHO‘-IHbIe mMaTepuanbl Ans npomemyTquoﬁ aTTecTauuun.
TunoBble KOHTPOSbHbIE 3a4aHNs UNN UHbIE MaTepuarnsl, He0OXxoaMMble A5l OLEHKN 3HAHUN,
YMEHMWI, HABbIKOB U (UNN) ONbITa AeATENbHOCTU, XapaKTepusyrLwmx atanbl OpMUPOBaHNA
KOMMeTeHUM B NpoLecce ocBOeHMs1 0bpa3oBaTefibHON NporpaMmmbl
3.1 Tecmsi
3.1.1 OIK-1- cnocobHocmbio npumeHsmb Mamemamuyeckuli UHcmpymeHmapul Onsi peweHus
9KOHOMUYECKuUX 3aday
Ne 3apa- TecToBOE 3aaHue
HUSA
: L (23
Onpegenutenb matpuubl A = , paBeH:
1) 19 2)-14 3)13 41
2 1 -3 0
Onpepenutens maTpuubl aBEH...
P P A=l 2 5 4|°
-1 1 4
1)52 2)-10 3)0 4) 1.
3 1 9 O
Ona maTpuubl A=| 2 _@ 4 |YKasaTbCymMMy 3MIeMEHTOB, pacronoXeHHbIX Ha rnaBHOW AMaroHanu:

11 1 0




1) -5 2)0 3)4 4)5

4 -1 -2 7
flawamatpuua p _| g 4 3 |- HaWmv anreGpaudeckoe fononkenue Ans anemeTa Azs ee onpeaent-
-1 1 -4
Tens.
1)3 2)-3 3)1 4)-1
° 12 4 8
[aHbl maTpuusl A= , B= . Matpuua A-B paBHa:
35 32
—3 —6 —3-6 o8 6 12
1) 2) 3) 4)
o / O 3 05 O 8
6
11 -1 2
Mpoussenexne matpuy A = MB = ecTb MaTpuLa:
02 10
~ (10 ~ (30 ~ (02 - (-11
) AA= 2) AA = 3) AA= 4) AA =
23 14 20 31
5 p—
Oanbl Toukm A(1; 2; 3) n B (0; 2; -3). KoopanHaTbl BekTOpa AB paBHbI:
1) AB = {1, 0, 6} 2) AB ={1,0, 0}
3)@:{—1, 0,-6} a) ﬂ?;z{l, 4,0}
8 <z < =
CkansipHoe npou3segeHue sektopos A A, ecrm A = {3, 5,8,} ,a= {—1, 2; O} paBHo:
12 2) 7 3)8 4)7
9 N — _» — . — . —
Haﬁm(sa+3b)(za-b),ecnm|a|=2, ‘b‘=3, a.lb.
1)13 2)10 3)15 4)0
10 _ _
BekTop a{4, 2,3} n b{2;2;_4}-
1) kKOMNNaHapHbl  2) KONMMHeapHbl  3) OPTOroHanbHbI 4) paBHbl
11 N A ~ S A
[aHbl BekTopbl A = {2, 5; 7} nad= {1, 2 4} . KoopauHatel BektopHoro npousseaetna 1= axa
pPaBHbI:
1) (6;-1;-1)  2)(2;-4;5) 3)(6;2; 1) 4) (3: 8; 6)
12 — g —
CwmeluaHHoe npoussefeHne Bektopo A — (1,— 2, 0) b= (1, O, 2) C= (—2,4, O) paBHo:
15 2)0 3)-4 4)-6
13 N A ‘~
O61EM NMpammuabl, NOCTPOEHHOM Ha BekTopax d — {2,1, 1} A= {1, 3; O} N=111; 4} , paBeH:
1V =18 2V =6 3V =3 HV =4
14 Yrnosoii koachdpuument npsimoit 6X + 2y —5 = O pasen:
1) -6 2)-3 3)3 4)6
15

Uepes TouKM A( 2, 3) w B (3, 2) NPOXOAUT NpsIMasi, 3adaHHasi ypaBHEeHUEM:




1)y:5—x 2)y:5x 3)y:x+5 4)y:5x+5

16

B tpeyronsHuke ABC: A(-2;0), B(2;6), C(4;2). Toraa ypaBHeHue meauaHsl BE nveet sua:

)5X—-y—-4=0 25x+y—-4=0
3)5X+y+4=0 4x-y=0

17

BbibpaTb ypaBHEHUE OKPY)XHOCTU, NPEACTaBIEHHON Ha PUCYHKE:

-~ N R=3
R AN

n X +y° =09, 2 (x-4)" +(y-2)" =9;

=9
a(x+4f+(y+2ya=9; o (x+4) —(y+2) =9.

18

~ 2 22
YpaBHeHne 9 0" -16 0" =144 ecm ypaBHeHue:

1) okpykHocTM  2) annunca  3) runepbonbl 4) napabonbl

19

~ 7

2
[an annunc 0" 7125+ O /100 = 1. Hauntn 3KCLEHTpUCHUTET.

1) & =213 2)8:\/5/5 3y £=1/5 4)ppyroi oTBeT

20

CocTaBuTb ypaBHeHue runepbonbl, poKyCbl KOTOPOW NexaT Ha ocx abCuMCcC CUMMETPUYHO OTHOCUTENBHO Havyana
KOOpAMHAT, 3Has, 4To ee ocu 2a = 14 n 2b = 10.

~ 2 72 ~D 72
1) O /49- 0 /25=1 2) 07/49- O /5=1

~2 22
2 0" -50 =25 4) gpyroii oTeT

21

7

2
Hantu pokyc n ypaBHeHue gmpekTpucsl napabonbi 0 =ax

1) F(-5,0),x-5=0 2) F(3,0),x=-3
3)F(1,0),x+1=0 4) ppyrov oTBeT

22

Mnockocte X + 2y +32+4=0 pacrnonoxeHa B NPOCTPaHCTBE:

1) napannenbHo nnockoctn XOY
2) napannenbHo nnockoctn XOZ
3) napanneneHo nnockocTn YOZ
4) He siBnsieTcA napannenbHON KOOPAMHATHBIM MITOCKOCTAM

23

YpaBHeHune NnockocTu, npoxosiien Yyepes Touky Mo (2; 1; -1) 1 nmetoLen HopMmarnbHbIN BEKTOP N ={1; -
2; 3}, meeT BUA;

20+ 060+z2+1=0
330—0-3z+2=0

27 0-20+32+3=0
530+0+2=0

24

YpaBHeHue NMOCKOCTH, npoxoasiien

5x — 3y +47 =0, umeer sun:
1) OX—-3y+4z=4
3y 0X—3y+4z=0

yepes Ha4vano KoopaunHat

) X+2y—-4z=0
95X —-3y+4z=2

napannernbHoO MJIOCKOCTU




25 Paccrosue ot Toukn M (1, 3, 2) no nnockoctn 4X — 2y +2z-3=0 pasHo:
J7 17 3
1) — 2)0 3) — 4) .
13 21 V21
26 Uepes TouKy (2, 2, —2) napannensHo nnockoctn X — 2y —-3z=0 MPOXOAMT MIOCKOCT:
1) 2X+3y—-2=4 2) X+2y+32=29
3y X—2y+2=5 HX—2y—-3z=4
27 Kakvie 13 NpsiMbIX SIBNAKOTCA NapannenbHbIMU:
X+2 y-1 z X+2 y-1 z X+2 y-11z
Li: = = Lo: = = Ls: == =
-3 -2 -1 4 2 -1 6 4 2.
pull L 2w I L. L e sull Ll
28 ] ) Xx=2 y z+1
YpaBHeHue npsmon, npoxoasiien yepes Touky N(-2;1;-1) napannenbHo NpsiMoi = —2 = 3 nme-
1 —
eT BUI;
X+2 y+1 z-1 X+2 y-1 z+1
1) = = 2) = =
1 -2 3 1 -2 3
X-3 y+5 z-1 X+2 y+1 z-1
3) = = 4) = =
2 4 3 4 5 3
29
x—1 -2 I-
Yron mexay npsiMoin = y = 3 v nnockoctblo X — 2y — 22 =0 pasen:
I
narcsin0,4 20 345 4)90°
30 Mpsivasi, npoxoasiwas depes Toukn V1 (2, 2, 2) n K (3, 4: 5) 3a/aeTCA ypaBHEHNEM:
) X-2 y-2 1-2 2)x—z_ y-2 z-2
1 2 3 2 2 2
3)x—3_ y—-4 z-5 4)x—2 y-2 1-2
3 4 5 2 2 2
. Mpeaen |j w paBeH:
4 X2+ 5%+ 4 '
1) 5 20 34 4)-1
32 sin(1-3x
i %)
L 2—06X
Mpepnen 3 paBeH:
1) 0 21 Y4 42
33 _sin?x
lim —;
Mpegen *»0 X paBeH:
1) 2 20 31  4)8
34

o 2x%+3x+1
lim

2
Mpegen *~* —6X" +13X =5 papen:
1) -13 21 3)0 45




35 _10x* +50%+60
I|m2—
Mpepen = 3X —19X+6  pagen:
1) 3/10 2)10/3 3)1 40
36 X2 +6x-2x°-3
Im-=5 3
Mpeaen *>* 4X" —=3X—=6X" +2 papen:
1) 1 2)1/3 3)0 4) -1/3
37 fim SN X _
BbibepeTe npaBunbHOE 3HAaYEHUE AM1A NEePBOro «3ameyaTenbHoro» npeaena 20 X
1)1 2)0 3)-2 4) ©
38 1
Iim@+n)" =....
BbibepeTe npaBunbHOE 3HAaYEHUE NS BTOPOroO «3aMevaTenbHoro» npegena N—=®
1)e 2)0 3)-2 4) ©
39 OTmeTbTe HeBepHble BapuaHThI:
1 (Cu)y=C-u' 2) (U+v)'=u+v'
(u),_ u'v—-v'u
3) (U : V)I: u'v' 4) \Y V2
40 [MpoHyMepyinTe Npon3BogHbIe B COOTBETCTBUM C MOPSAKOM CrefoBaHus (PYHKLNIA:
(x") @Y. 5 (). , (nx)
1. 2. ;3. ;4. :
1
o X n-1 X
1) X nalna 3)NX 4
41 MpoHyMepyinTe NPOU3BOAHBIE B COOTBETCTBUMN C MOPSAKOM CNeAoBaHns yHKLWIA:
L (cos x)'; , (sin x)'; 3. (tgx)‘; 4 (Ctgx)".
y'= : y'= :
)y~ COSPX g sinfx gy =-sinx Y’ =CoSX
42 X
MpoussogHasa gyHKUMMK sin x paBHa:
, 1 ,  SIn X+Cos X , Sin X—XCos X
Y =——— ' : Y =75 Y =—
1 sin®x Y =hsinx 5 sin’ x 2) sin? x
43 _
MpousBoaHas OT PyHKUUK y= Ctg X
, 1/cos? x i 1 , 1 , 1
= - . y'=— y'=
1 24x 2) 2yctgxsin®x o sin?x 4" cos®x
44 — v2qj
MpousBoaHas OT PyHKUUK y=XxsinXx paBHa:
r_ 2 H r_ H
1)y—x +SIn X 2)y_2x5|nx
12 r_ H 2
5 ¥ =X C0SX 4)y_2x3|nx+x COS X
45 _ ( x)
[MpounsBogHas OT PyHKUUK y= Inl+e paBHa:




y' = 1 y’ — e y’ =1- 1 =X 1
1) 1+e” 2) 1+e* 3) 1+e” 4) 1+e*
46 Oz
— - = xz 2
YacTtHas npoussogHas Ox dyHkumm ~ y=Jy paBHa
1) 2xy 2) x2y — 2y 3) 2x 4) -2y
47 Oz
YacTHas npousBoaHas Ox pyHKLMM z = cos(xy) paBHa
1) sin (xy) 2) -sin (xy) 3) —y sin (xy) 4) y sin (xy)
48 Oz
YacTHas npousBoaHas Oy pyHKLMM z=xlny paBHa
1) 1y 2) xly 3) x 4) 0
49 dx
HeonpepeneHHbIn nHTErpan SX+3 paBeH
1
+C =
) 5v+3 2)5In|5x+3|+C
5x+3
In5x + 3+ C Sarctg +C
3)5 4)
50 xdx
4
HeonpepeneHHbI uHTerpan 1+x paBeH
1 2
—arctgx” +C 2
y 2 2) arctgx” +C
2 Inl+x*|+C
g @rectgx+ C 2 ‘ ‘
51
Ixe’ In xdx
HeonpepeneHHbI uHTerpan paBeH:
x* x*
8Inx—=—+C °Inx——+C
1) 4 2) 16
aInx  x* o Inx  x*
3 ———-——+C 3 —-2-+C
3) 4 16 4) 4 4
52 ) Isin(3—2x) dx
HeonpepneneHHbI HTerpan paBeH
1) 1/2 cos3—2x)+C 2) 2c08 (3- 2%) +C
3) -1/2 cos(3—2x)+C 2) —2cos(3-2x)+C
53 e“dx
HeonpeaeneHHbiii nHterpan ~ 1+ e paBeH
In|l+ e |+ C o
1 ‘ p Greige’ + C
1
—Infl+e*|+C x
3 2 ‘ 2 arcctge’ +C
54 ) I arcsin xdx
HeonpepeneHHsblii nHTerpan paBeH:

1) Xarcsin x—-VJ1-x% +C 2) arcsin x+v1-x2 +C




3)arcsinx—\/l—x2+C

4)xarc:s:inx+\/l—x2+C

55 cos xdx
2
Heonpenenennsiii uiterpan = 9 +SIN° X pagen
1 . 1 sin x
—arctgsinx+C —arctg——+C
1y 3 2 3 3
1 . 2 .
Emp+sm 4+C mP+sm 4+C
3) 4)
56 _
J‘21 x/3 dX
HeonpepeneHHbI MHTerpan paBeH
3 . 21—X /3
3.21%/3 ¢ n2 ' C
1) : + 2)- N
1-x/3
2 +C Lo1-x13 1o c
3) In2 4) 3
57
3%dx
/ X
HeonpepeneHHbI uHTerpan 1-9 paBeH
2 arcsin 3
—~V1-9% +C ———+C
1) In3 2) In3
3%
~ 2 \hiso¥sc arcsin — +C
3) In3 4) In3
58
Ixe4xdx
HeonpepeneHHbI uHTerpan paBeH
4 e4x
xe™ ———+C Ax
1) 4 2 Xe" —x+C
4x 4x
X € X €
ZeM_Z_4cC ZeM_Z _4cC
3 4 4 a4 16
59
In_4x dx
HeonpegeneHHbin uuterpan = X paBeH:
Inx 1 Inx 1 L
y 36 9% S
In x 1 Inx 1
TR = g tC
3) 40 16X 4) 0 4x
60 dx

HeonpeaeneHHbI nHterpan
1) tgx2+C
3) 2ctgx/2+C

c 2
sin“x/2 pagen

2)ctgx/2+C
4)-2tgx2+C




61

In x
Jo5
HeonpepeneHHbI uHTerpan X paBeH
n%x 1 In? x 1
" > 52 *C
y 2 X 2) 2X
Inx 1 nx 1
—5 5t -5 2 7C
g X° 2K g 2X° 4
62 In2
OnpepeneHHbIN HTerpan Ie_xdx paBeH
0
1) 0 2) 12 3) 1 4) 302
63 n/2
OnpegaerneHHbIi nHTerparn Isinz X COS X dx paseH
0
1) -1 2) -1/2 3) 0 4) 1/3
64 /4
OnpepneneHHbIn nHTerpan Itgxdx paBeH
0
1) 1 2) %In2 3) In2 4)In3
65 § 1 xdx
OnpepaeneHHbIi nHTerpan I n paBeH
o X +1
1) n/12 2) n/10 3) /9 4) /8
66 Mnowaab o6nacTu , orpaHUYeHHon NuHuaMn ¥ = 2x, y =X, X =1 pasHa
1) 1/3 2) 1/2 3) 23 41
67 " my4 _
Kakos nopsigok auddepeHumansHoro ypasHerus Y + (y ) +y—-X= 0 -
1) nepBbin 2) BTOpON 3) Tpetui 4) yeTBepTbIN
68 2
ObLuee pelueHne auddepeHLman-HOro ypaBHeHUSs xydx-l— (y + l)dy =0 uwveer Bug
X +y +hy=C X’ +y +2lhy=C
3y X' =y’ +2mhy=C H X' -y +hy=C
69 Obluee peluenne avddepeHUnansHoro ypasHenns ' = 33/ 1 umeet sug
3
nVx+C 2) x>+ C 3) (x+C) 4 C-x
70 Ob6Lee pelueHne anddepeHUmManbHOro ypasHeHns 1'ctgx — y = 2 nmeeT sug
1) -2 2) Ccosx—2 32— 4)2—Ccosx
COS X COS X
71 ObLee pelueHne auddepeHunansHoro ypasHeHus Xy’ — y = 1 umeet sug
1) 1-Cx 2y C/x—-1 3) Cx—1 4 Cx+1
72
Ob6Luee pelueHne anddepeHUNanbLHOro ypaBHEHUS yy’ =e" +1 umeer BUA,
)y =2"+2x+C 2)y =" +x+C 3)y =2e"+x+C 2y =" +2x+C
3 Ob6Lee pelleHre AuddepeHLManbHOTO YpaBHEHUS (y2 +1)dx + xydy = 0 nmeer sug
1)y =C/x"+1 2y =Cx"+1 3 )y'=C/x" -1 4 ' =Cx’ -1
74

O6bLuee pelueHre anddepeHumansHOro ypaBHeHUs y' =3"" umeer Bup




1)3*'+3"=C 2)3"-3"=C 3)3"-37=C 43" -3 =C

75 O6uiee peluenne anddepenumansHoro ypasHenns " + 2y + y = 0 umeer sug
1) Ce " +Cyxe ™ 2) Ce" +Ce™” 3y Ce " +Ce™ 4 Ce +0C,
76 Ob6Luee pelueHne anddepeHLNanbLHOro ypaBHEHUS y” + 2y’ — 3y =0 umeeT BUA
1) Ce ™ +C,e* 2) Ce ™ +C,e™ 3) Ce* +Ce* 4 Ce*+Ce™
s O6uiee pelueHne auddepeHunansHoro ypasHeHns V" + 4y = 0 umeet ua
1) Cicosx+C,sinx  2) Ccos2x+C,sin2x 3) Ce' +C,e™ 4) C cosx—C,sinx
78

O6uiee pelueHne anddepenumansHoro ypasHeHns Y —2Y +2Y =0 umeet sug
1) €'(C, cos2x + C, sin 2x) 2) e (C,cosx+ C,sin x)
3) Ce* +C,e™ 4) e*(C,cos x + C, sin x)

3.1.2 NMK-29 - crnocobHocmeto 8bibupams UHCMpPYMeHmarbHble cpedcmea 01t 06pabomku ¢hu-
HaHcogoU, byxaanmepcKol U UHOU 3KoOHoMuYecKoU uHgopmayuu u 060cHosbigamb ceoli 8b160p

Ne 3apa- | TecTtoBOe 3agaHue

HUs

79 MoppsaaumKy HyxHbl 3 kameHwmka. K Hemy ¢ npepnoxeHnem csoux ycnyr obpaTtunock 8 yenosek. CKOMbKMMU
cnocobamun MOXHO HabpaTtb pabouyto cuny?

a) 56, 6) 336, B) 24, r) 27.
80 CtyaeHTy Heobxoaumo caaTteb 3 ak3ameHa 3a 8 gHen. CkonbkMmm cnocobamu MOXHO COCTaBWTbL eMy pacnucaHuve,
€Cnu B O4VH AeHb Henb3sa caaBaTb 6ornee o4HOMO ak3aMeHa?
a) 56, 6) 336, B) 24, r)27.
81 CkonbkvMu cnocobamv MoryT pasMecTUTbCs 6 YenoBek 3a CTONOM, Ha KOTOPOM NocTasreHbl 6 npndopos?
a) 56, 6) 336, B) 720, r) 42, a) 148.
82 MoHeTa 6polueHa aBa pasa. BeposiTHoCTb Toro, 4to 06a pa3a BbinageT repb pasHa
1) 1/4, 2) 1/2, 3) 3/4, 4) 1.
83 BpoLueHbl ABe nrpanbHble KOCTU. BeposTHOCTb TOro,. YTO CyMMa BbiNaBLUMX OYKOB €CTb 2, paBHa
1) 1/36, 2) 1/18, 3) 1/12, 4) 1/9.

84 B naptuu, coctosawen n3 100 getanen, aBaguatb 6pakoBaHHbIX. Hayaayy B3aTo 14 getanen, KOTopble Okasa-
nncb He BpakoBaHHbIMK. KakoBa BEpOATHOCTb TOro, YTO B3ATas ANA NPOBEPKU NSATHaALUaTasd AeTanb OKaKeTcs
6pakoBaHHoW? ([peanonaraeTcs, 4YTo B3sTble AeTany B NapTUIO HE BO3BPALLAOTCS).

20 10 3 10
a)—,6) —,B) —, N —.
43 43 86 86
85 B ypHe 3 6enbIx 1 4 YepHbIX WapoB.. V3 guimka BblHynM 2 wapa (He Bo3Bpallas BbiHYTHIA Wap B YPHY).
Halitn BeposaTHOCTb TOro, 4To 06a wapa 6enbie.
3 1 1 5
D=y 27 3= 44—
7 7 6 6
86 B naptuu nsgenun 9 ncnpaeHbix U 3 6pakoBaHHbIX. HalTh BEPOATHOCTb TOTO, YTO Cpean ABYX B3SATbIX
nsgenuin ogHo BGpakoBaHHoe.
27 9 1
1) —5: 2) =i 3y 4L
132 22 11

87 B ypHe 4 6enbix n 3 YepHbix Wwapa. Hayrag BbibupaeTcsa gsa wapa. BepoaTtHocTb Toro, 4to 310 6yaet ABa yep-
HbIX LLUapa paBHa...

1 1 3 2
ay -, 6)-—-,B) 1, N —, a) —.
) 7 ) 2 ) ) 7 ) 2

88 BeposiTHOCTL TOro, YTO UX 3-X HayAady B3ATbIX M3OENUN OOQHO OKaXXEeTCs BbICLLEro copTa, a ABa — NEPBOro, ecnu B

napTum, coctosien n3 20-Tn ngenun, 4 ngenus BToporo copta, 6 — nepsoro, 10 — BbICLIErO, paBHa:
1)0,5 2) 0,25 3) 5/36 41
89 B kopobke nmeetcs 15 getanen, cpeam kotopbix 10 okpalweHHbix. COopLmk n3BnekaeT Haygady 3 getanu. Be-




POATHOCTb TOrO, YTO CPeaUn HUX OKaXKYTCS 2 OKpalLEHHble, paBHa

2 2 45 10
1) —; 2) =, 3 —; 4)—.
10 3 91 91
90 B ypHe HaxoaaTcs 5 6enbix 1 3 YepHbIX Wwapa. VI3 ypHbl BbIHUMAIOTCA YeTbipe wapa. BeposTHOCTb Toro, 4To ABa
wapa 6yayT 6enbiMn, a ABa — YEPHbLIMK, paBHa...
3 3 5 1
a) —, 6) —, B) —, N —.
) 8 ) 7 ) 8 ) 3
91 [Ba ctpenka cTpenstoT no uenu. BeposiTHocTb nonagaHua ansa nepsoro pasHa 0,6, ansa sToporo — 0,5. BepoaT-
HOCTb TOrO, YTO B LieNb NONaAET TONbKO OAWMH U3 CTPENKOB, paBHa
1) 0,2 2) 0,3 3)0,5 4) 0,6
92 Mo oueHkam 3KCMepTOB BEPOATHOCTM HaHKPOTCTBA ONA OBYX NpeanpusiTUiA, NpoM3BOASALLMUX PasHOTUMHYH NPO-
aykuuto, paeHbl 0,2 n 0,35. Toraa BeposiTHOCTb GaHKpOTCTBa 060MX NPEANPUATUIA paBHa
1) 0,7 2) 0,07 3) 0,52 4) 0,55
93 B nepBsoi ypHe 7 6enbix, 9 KpacHbIX LWapoB, BO BTOpon cooTBeTcTBEHHO 10, 6. 13 06enx ypH Hayaady m3srnekaiooT
no ogHomy wapy. BepoaTtHocTb Toro, 4to oba wapa 6yaeT ogHoro LiBeTa paBHa
17 17 31 13
a) —, 0) —, B) —, r —.
32 64 64 32
94 [Ba cTpenka cTpenstoT no uenu. BeposiTHoCTb nonagaHua anga nepeoro pasHa 0,6, ana sToporo — 0,5. BepoaT-
HOCTb TOr0, YTO B Lienb nonageT XoTs Obl 0auH, paBHa
1)0,3 2) 0,4 3)0,6 4) 0,8
95 B nepBom silmke 7 KpacHbIX U 9 CUHUX LIAPOB, BO BTOPOM — 4 KpacHbIX U 11 cuHMX. I3 NpoM3BONbLHOrO suka
[OCTalT OAuH Wwap. BepoATHOCTb TOro, YTO OH KpacHbIW, paBHa...
169 113 169 11
a) —, 0) —, B) —, r, —.
480 198 240 31
96 M3pennsa HekoToporo npounssoactea cogepxat 10% OGpaka. BeposiTHocTb Toro, 4to cpeau 5 Hayrag B3sATbIX U3-
Jenvi 3 NCNopYeHHbIX paBHa
1) 0,0013 2) 0,0081 3) 0,03 4) 0,045
97 Hantu matematmnyeckoe oxvugaHve OUCKPETHONM Cry4YanHON BENNYNHBI 3a4aHHON 3aKOHOM pacnpenerneHusl.
X -3 -2 2 4 5
p 0,1 0,4 0,1 0,2 0,2
1) 1,2; 2)0,9; 3) 0,7; 4) 1.
98 HenpepbiBHas criyyanHas BenuynHa X 3agaHa nioTHOCTbIO pacnpeneneHnss BeposTHOCTEN
0, Xx<0
f(x)=42x, 0<x<1
0, x>1
Hantn BepositHocTb P(0< X <0,5).
a) 0,25; 0) 0,5; B) 0,75; r) 0,125.
99

HenpepbiBHas CﬂyanIHaﬂ BenuyMHa X 3agaHa nNnoTHOCTLIO pacnpeneneHns BepOATHOCTEN

0, x<0

2
f(x)= 3% 0<x<2

0, X>2

Hantn matematuudeckoe oxuaaHue crydarHon Benu4mHel X.
a) 4,5; 0) 1,5; B)1; r) 3.




3.1.3 MNMK-30 cnocobHocmbo cmpoums cmaHOapmHble Meopemu4yeckue U 3KOHOMempu4ecKue
modesu, Heobxodumble Onsi peweHus MpogheccuoHalbHbIX 3aday, aHanu3uposams U UHMeprnpemupo-
8amb Mosly4YeHHble pe3ynbmama|

100
Oomacte moryverivex pemenini ABCD sagaum miHerHoro
I OTPAMMIIP OBAHILA HMeET BILT:
&
£y
A B
5
3 :
D p 1 C
Torma MumIMameHOE 3HaUeHIe (PyHEIII F [r] = —2x; + 3x, paBHO ...
1) -12 2)0 3)15 4)-9
101

Odmacte gomyeTinpx pemrerini ABCD sagaum mmHerHoro

IIporpanaIppoBaHITd ITMEET BITTL

X3

6 A

B
0 6 X

Torga mirnmameHoe sHaueHIe GpyHripni F (:f]= —Xy + 2X, paBHO ...

1) -12 2)0  3)12 4) -6




102 e B - ..
Oomacte Joryverivex pemerini ABCD sagamn miHeHor o

IMporpanvaIpoEAHITA IIMEET BITT:

0 2 3 X

Torma MakcHMAaMbHOe SHaUeHHe PpyvHRITET F {r] =3x, — 2x, paBHoO ...

1) 25 20 315 4) -4
103 . . - ”
OomacTe JorryeTinvbx perrernni ABC sagacn1 miHerHor 0
TIpOTP AMMIIPOBAHIIA IIMeeT BILT;
]
A
4 7 » 5
. :
0 6 X
Toras MHIMIATEHOE 3HATEHIIE ([1}-1—11{1_11111 F (x)z X, —2Xx, paBHO ...
1) -2 20 3)-4 4) -8
104

Obmacte JoryeTiMex pemerini ABCD sagami miHelHoTo

ITpoTPanmOIOEAHITA ITMEET BITT:

Torma pyurna F (x]= —X] + X, JOCTITAET MITHIMAIBHOTO SHAYCHIL . ..

1) B Touke A 2)BTouke B 3) B TOUKE C 4) B To4ke D




KoHTponbHas paboTa
3.2.1 OlK-1- crnocobHocmbio NpuMeHsimb MamemMamu4eckul UHcmpymeHmapuli O5si pelweHust
9KOHOMUYecKux 3aday

Howmep Bo- TekcT 3agaHus
npoca
106 1. Haittn npomseogHyio  Y'(x) cyHkumm y(x) , 3aJaHHOW NapameTpUYecKn C NOMOLLIbIO YPaBHEHWIA:
X =~/C0s4t
y =sin? (4t)
Haintn nponssogHble OyHKLMIA:
ctgx
2 2 _ \Ctg3x
=arctg“(Inx 3. y=——— 4. y=./tgx-arccos” x 5. Yy=X"7".
2. y=aretg (inx) In(3x+ 2)
107 1. Hantu npounssoaHyto y'(x) dyHKUMU y(x) , 33[laHHOM NapaMeTpUYecKn C MOMOLLbIO YPaBHEHWIA:
X =In(4t? +1)
y = arctg 2t
Hantn nponssogHble OyHKLMIA:
3 arcctgx 2 arcsin x tg X
2.y=(arctg\/§) 3. y=5 (1+X)4. y=X 5. =
In(2x+5)
108 1. Haiitu npoussognryto Y'(X)  dyHKUmMK y(x), 3aJaHHOM napameTpUYeckn C NOMOLLBIO YPaBHEHWN:
x =arctg (2t +1)
y=In (2t + 2t +1)
Hantn npounssogHble OyHKLWIA:
5, . . sarccos x _ q3x ; 5 _ ySin2x
, y=In(sinx); 3. y:W 4. y=8arcsin(x’) 5 y=x .
109 1. Haittn npomseogHyto Y'(x) cyHkumm y(x) , 32a[laHHO NapaMeTpU4ecKkn C MOMOLLBIO YPaBHEHWIA:
2t°
X=—" +t°+1t
3
y=In (2t +2t+1)
Hantn nponssoaHbie OyHKLWIA:
g4 cos® x
2. y=sin“(2) 3. y=x"". 4 y=——""—_ 5 y=.ctgx-In(sin x)
arctg(Inx)
110 1. Haittv nponssopryio Y'(x) dyrkumn Y(x) , 3sapanHol napamMeTpuyecki G MOMOLLBIO yPaBHEHWIA:
X = arcctgt
t3
R
HanTtn nponssogHble PyHKLUNA:
i cos(In x .
, y=cg@@") 3 y=—"—- (5 ), y=tg’x-arcsin(6) 5 Yy=X""%
) Sin” X
111 1. Haittn npomssogHyto Y'(x) cyHkumm y(x) , 32[laHHOV NapaMeTpUYecKn C MOMOLLBIO YPaBHEHWIA:
X =+/1— 25t
y =arcsin? 5t
HanTtn npoussogHble yHKLMUNA:
4 2 _ .cos2x \/sin x 2
2. y=In (3x +l) 3. y=x 4. Y= o 5. y=ctg“x-arccos(e”)
112 BblyvcnuTe HeonpeaeneHHble MHTerpansl




N
o xIn®x e
2 2
J~ X“+2x+21 dx J- X“+3 dx
(X +1)(x —4)(x +5) (X+1)(x* +2x +5)

dx 3._|. X7 dx 4, ng In xdx

113 BbluncnuTb HeonpeaeneHHble nHTerpansl
1 [x¥/4+5x°dx 2. I MX 4 s _[ x edx 4. I m—3de
COS " X X
2x? —5x+1 2
' j X X+ dx . I X 2+ 4 dx
(x=1D(x-2)(x-3) (x=D(x* +2x+2)
114 BbluncnuTb HeonpegeneHHble HTerpanbl
3,x4 2 3417 . X In_x
1. [x®2% dx 2.Jx (1-x>)"dx 3.Ix5|n§dx 4._[ 5 dx
3x+11 2x% +3x+23
5. J' dx 6. I -
(X+D(x—=3)(x+2) (x=3)(x* +2x+10)
115 BbluncnuTb HeonpegeneHHble HTerpanol
X 3/ci 3x In_X
1.I4+X4dx 2. [sinxcosdx s [ xe¥dx 4 | U
2
5. _[ 42 - 3x dx . I X 2+10 dx
(x=2)(x+4)(x-5) (x=4)(x" +2x+2)
116 BbluncnuTe HeonpegeneHHble nHTerpansl
2arctg®2x e'%dx x 3
1. | ———=———dx 2. 3. | x3%dx 4. | x°In xdx
j 1+4x° -[ cos® x -[ j
6x + 38 x> —5x+3
5. I X 6. I 5
(X+D(x=7)(x+3) (X+2)(x“ —4x+5)
117 BblymcnnTb HeonpeaeneHHbIe nHTerpansi
1. I dx 2. ICOSSXSin xdx 3. j In xdx 4. jxsin X dx
/T 5
X +2x+21 x> +3X+6
j dx . I . X
(x+1)(x—4)(x+5) (X+2)(x* +4x+8)
118 BbluncnuTb HeonpegeneHHble HTerpanol
In° x ctg *xdx .
1. dx 2 3. | xsin3xdx 4 |xarctgxdx
-[ X -[ sin® x I j d
5x% +23x + 20 x*+3
5 I 5 dx 6 J. 5 X
(x=1)(x+3) (X+1)(X° +2x+5)
119 BbluncnuTb HeonpegeneHHble HTerparnol
7 7 I
L Ix—dx J-arctgzx dx 3. I xedx a4 _[ n—7xdx
NG 1+Xx X
x> +4 x> +7x+9
. J. > dx 6 J-—z X
(X=1)(x° +2x+2) (x=2)(x+1)
120 BblyvcnuTe HeonpeaeneHHble MHTerpansl




X tg °xdx X In x
1| ———dx 2. | 222 3 |xsin=dx 4 | —=dx
Jw/x4_5 I cos? x -[ 5 I N
3x+11 2x% +3x+23

5.I dx G.J. .
(X+D(x=3)(x+2) (x=3)(x* +2x+10)

121 BbluMcnuTe HeonpeaeneHHble nHTerpansl
9 . In x
L IXSSX dx 2. jo\/smxcosdx 3 J' x e dx 4 I —-ax
X
: J-3x2+11x+2 ‘6 J» X>+2X+7
I (x=2)(x +4)? - (x=D(X* +4x+5)
122 BbluncnuTb HeonpegeneHHble HTerpanol
2arctg'®2x e'%dx .
1. I—gzdx 2. J' . 3. IX7 Inxdx 4. [arcsin5xdx
1+4x Cos” X
5'[5x2—45x+97 . J- x* —5x+3
J (x=2)(x—5)? O (x+2)(x? —4x+5)
123 BbluncnuTb HeonpepeneHHble HTerpanol

X 3 .

1. |———dx 2. |cos°xsinxdx 3. | Inxdx 4 [2%*xdx
X2 +3x+7 3x? +16x+7
| 2 e [T
(x=2)(x* +4x+5) (X—2)(x+5)

3.2.2 K-29 cnocobHocmbto 8bibupame UHCMpPyYyMeHmaribHble cpedcmea 0r1si 06pabomku ¢huHaHCco-
gol, byxaanmepckol U UHOU 3KOHOMUYecKoU UHgopmayuu u 060cHo8bigamb ceoli 8b160p

Homep
Bonpoca

TekcT 3apaHus
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1. B uexe pabotaioT 13 MyxunH n 17 xeHwmH. CnyyariHeiMm o6pa3om BbIOupatoT 3 Yenosek. Hantn BeposTHOCTb
TOro , 4TO ByAyT OTOGPAaHbI 2 XEHLWUHBI 1 1 My>X4YnHa.

2. Tpu cTpenka, Ans KOTOpbIX BEPOATHOCTM NMonafaHvsa B MulieHb pasHbl 0,7; 0,8 n 0,9 cooTBeTCTBEHHO, NPOM3-
BOAST MO OAHOMY BbiCcTpeny. HaiTn BeposaTHOCTb XOTS Obl O4HOro NoNagaHus B MULLEHb.

3. B uexe 1-a mawwmHa nponssoguT 25 %, 2-a — 35 %, 3-a — 40 % Bcex n3genun. B nx npogykumm 6pak coctaBns-
€T cooTBETCTBEHHO 5, 4 1 3 %. CnyyanHo BbiGpaHHOe n3genue okasanock ¢ Aedektom. KakoBa BEpOATHOCTb
M3roTOBIIEHUS 3TOrO U3Aenust 2-1 MaLUMHON.

4. BepoAaTHOCTb NOSIBNEHNS HEKOTOPOro CobbITUS B Kaxaom u3 10 HezaBMcuMbIX onbiToB paBHa 0,3. Onpepgenntb
BEPOSITHOCTb MOSABMEHNS 9TOro cobbiTusa He bonee 2-x pas.

5. Hantn BepoATHOCTbL TOro, 4To cobbiTue A HacTynuT poBHO 80 pa3 B 400 ucnbiTaHnsX, €Cnn BepOATHOCTb NOSIB-
NIEHMS 3TOro COObITUS B KAXXOOM UcnbiTaHuy pasHa 0,2.
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1. BpocatoTcs 0ofHOBPEMEHHO ABE urpanbHble KOCTU. HaliTn BEposiTHOCTbL cnegyowmx cobbituit: A - cymma
BbINaBLUMX 04YKOB Oonblue 8; B- npou3BegeHWe BbinaBLUMX O4KOB paBHO 8;  C - cymMMa BbiNaBLUMX OYKOB GOnb-
e YeM UX NpounsseneHue.

2. [1Ba cTpenka, Afs KOTOPbIX BEPOATHOCTM NonagaHnsa B MueHb paBHbl 0,7 n 0,9 cOOTBETCTBEHHO, NPOU3-
BOAST MO OAHOMY BbICTpeny. HaiTn BEPOATHOCTb TOSIbKO OAHOIO NonajaHns B MULLEHb.

3. B 6onbHuuy noctynatoT B cpeaHem 50 % 6onbHbIX ¢ 3aboneBaHnem T, 30 % c 3aboneBanvem G, 20 % c
3aboneBaHnem S. BeposaATHOCTb NONHOro maneveHusa 6onesun T paeHa 0,9; G — 0,8; S — 0,7. BonbHoOM GbIN BbINK-
caH 300poBbIM. HanTn BEpOATHOCTL TOro, YTO OH cTpagan 3aboneeaHvem S.

4. MoHeTy 6pocatoT 5 pas. HaiiT BeposiTHOCTb Toro, 4Tto repb BoinageT: 1) MeHee 2 pas; 2) He MeHee 2 pas.

5. BEpOATHOCTb NOPaXXeHUs1 MULLEHN CTPENKOM Mpu O4HOM BbicTperne pasHa 0,75. Hantn BeposaTHOCTb TOro,
yto npu 100 BbICTpeNax MuLLeHb byaeT nopaxeHa He MmeHee 70 n He Bonee 80 pas.
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1. B kopobke Haxogutca 10 peTtanein. N3 Hux 7 geTtanen nepBoro copTa, ocTanbHble- BToporo. Hamtu
BEPOATHOCTb TOrO, YTO U3 NATU Haydayy B3ATbIX AeTanen ase 6yayT nepBoro copra.

2.Tpu cTaHka paboTalT He3aBMCMMO. BeposaTHOCTb TOro, YTO MEPBLIN CTAHOK B TEYEHNE CMEHbI BbIMAET U3
cTpos, paeHa 0,1. [1ns BTOPOro u TPEeTbEro CTaHka 3Ta BEPOSITHOCTb paBHa cooTBeTCTBEHHO 0,15 mn 0,25. Hantn
BEPOSITHOCTb TOrO, YTO B TEYEHME CMEHbI BbINAYT U3 CTPOSI HE MeHee ABYX U3 TPEX CTAHKOB.

3. VimeeTcs 6 cTaHUuMK, C KOTOPbIMU NOAAEPXKMBaAETCH CBsA3b. Bpems oT BpeMeHu cBA3b nNpepbiBaeTcs U3-3a
aTMocdepHbIX NoMmex. BeneacTeue yaaneHHOCTV CTaHUMM Apyr OT Apyra HapyLlLleHWe CBA3W C KaXaon U3 HUX npo-
MCXOOUT HE3aBUCKMMO OT OCTaslbHbIX C BeposiTHOoCTbio 0,3. HaliTu BEpOSTHOCTb TOro, Y4TO B AaHHbLI MOMEHT Bpe-




MeHu ByaeT nMeTbCs CBA3b He bornee Yem ¢ ABYMS CTaHUMAMMU.

4. sgenue nposepsieTca Ha CTaHAAPTHOCTb OAHWMM M3 ABYX TOBapoBeAoB. BeposTHOCTL Toro, 4YTo nsgenue
nonageT K nepsoMy ToBapoBeay, pasHa 0,55, a ko BTopomy — 0,45. BepoATHOCTb TOro, 4TO CTaHAapTHOe uage-
nve 6ydeT Npu3HaHO CTaHAapTHLIM NepBbiM ToBaposedoMm, pasHa 0,9, a BTopeim — 0,98. CtaHaapTHOe nsgenue
npv npoeepke BbINo NpM3HaHO CTaHAapTHBIM. HanTu BEpOATHOCTb TOro, YTO 3TO U3Aenue NpoBepun BTOPOWN TO-
BapoBes.

5. BepoaTHOCTb poxaeHusa Manbyvka pasHa 0,51. HanTn BeposaTHOCTbL Toro, 4to cpeam 100 HOBOPOXAEH-
HbIX okaxeTcs 50 ManbynKoB.
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1. B marasuH noctynuno 15 nsgenuii, 3 U3 HAX UMEIOT CKPbITbIN AedekT. HaiTn BeposiTHOCTb TOro, YTo U3
Tpex Hayrag B3ATbIX M3Oenui XoTs Obl 0AHO C AeEKTOM.

2. Tpwn cTpernka, Ans KOTopbIX BepoATHOCTU nonaganus pasHbl 0,7; 0,8 n 0,9 cooTBETCTBEHHO, NPOM3BOAAT
no ogHoMy BbICTperny. Hantn BeposTHOCTb XoTa 6bl 0AHOrO Npomaxa.

3. B uexe pa6otatot 20 ctaHkoB ( 10 mapku A, 6 mapku B, 4 mapku C). BeposaTHOCTb TOro, 4YTo KayecTBO
AeTanen okaxeTcsl OTNMYHbIM ANgA 3TuX ctaHkoB paBHa 0,9; 0,8; 0,7 cooTBeTCTBEHHO. Kakow npoueHT OTNNYHbIX
n3genui BbiMyckaeT Lex a Lenom.

4. 30% v3genuin npegnpuaTUs NPOAYKUMS BbiCLLEro copta. YeMy paBHa BEpOATHOCTb TOro, YTO U3 6 nsgenuin
4 BbICLLEro copTa.

5. HainTn BepoaTHOCTb Toro, 4Yto cobbitne A Hactynut 1500 pa3 B 2500 ucnblTaHUsIX, €CNU BEPOATHOCTb

NOSIBNEHNS1 3TOrO COBbLITUS B KaXKAOM McnbiTaHun paBHa 0,8.
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1.HyxHo uccnegosatb 400 npo6 pyabl. BepoATHOCTbL NPOMBILLNEHHOIO COAEpXaHWsA mMeTanna B Kaxaon
npobe ogunHakosa u pasHa 0,8. HanTn BepoATHOCTb TOroO, YTO YMCIO NPO6 C NPOMbLILWNEHHBIM COAEepPXaHNeM me-
Tanna 6yaet 3akntoyeHo mexay 290 n 350.

2. Nmeetca 20 getanewn, cpeamn kotopbix 12 meaHbix 1 8 naTyHHbIX. Haypaadvy 6epetca 9 petanen. Hantu
BEPOSITHOCTb TOrO, YTO cpean aTux aetanen 6yaet 3 naTyHHbIX.

3. N3penusa HekoToporo npou3BoacTBa cofepxat 5% 6paka. HanTn BEpOSiTHOCTb TOro, YTO CPEeAM LUECTU
B3ATbIX Hayrag usgenun Oyaet He 6onee AByx GpakoBaHHbIX.

4. B geBATU 0QMHAKOBLIX SLLMKaxX no 8 gertanen, npuyemMm B Tpex dlmkax no 5 getanen nepsoro copra, B
yeTblpex - MO 7 AeTanen nepeBoro copta U B ABYX - 6 AeTanen nepeBoro copta. Haygadvy Beibupaem ogHy getanb.
Onpepenutb BEPOATHOCTbL TOrO, YTO 3Ta AeTanb GygeT nepeoro copTa.

5. YCTpONCTBO COAEPXKUT TpW anemeHTa. BepoATHOCTM OTKasa 3TUX 3NIEMEHTOB COOTBETCTBEHHO pPaBHbI
0,1; 0,05 wn 0,08. Hantn BepoATHOCTb OTKa3a YCTPOMCTBA, €Cnu Ang 3TOro  A0CTATOYHO, 4YTOOblI  OTKasan
TONbKO OAWH  3NEeMEHT.
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1. MmeeTcsa 7 npeameToB mapku A n 3 npeameTa mapku B. Hayrag otobpaHbl 3 npegmeta. Hawvitu BeposT-
HOCTb TOro, YTO 0TOBpaHbl 2 NpeameTa mapkm A u 1 mapku B.

2. N3 gByx konop kapT (36 nucTtoB) 6epyT no ogHomn kapTe. HanTtu BEpOATHOCTL TOro, YTo obe KapThl O4HOW
MacTu.

3. lutbe B 3aroToBkax noctynaet u3 Apyx uexos: 70 % n3 1-ro n 30 % n3 2-ro. Matepman nepsoro uexa
umeet 10 % Gpaka, a BToporo 15 %. Hayraa B3sTa ogHa 3arotoBka. HaliTu BEpOATHOCTb TOro, YTO OHA U3roTOB-
neHa B MEpBOM Liexe.

4. VirpanbHyto KocTb BpocatoT 5 pa3. HaliTn BeposATHOCTb TOrO, YTO rpaHb C YETHBIM YACIIOM OYKOB BbiNageT
He MeHee 4 pas.

5. Hawitu BepoATHOCTb TOro, 4to cobbiTne A HacTynuT B 2100 He3aBUCUMBIX UCMbITAHUAX HE MeHee 1469
pas, ecnv BEPOSITHOCTb NOSIBMIEHWNS 3TOro cobbITUS B KaXA40M McnbliTaHum pasHa 0,7.

3.3.1

3.3 Kenc- 3apaHus
OlNK-1 cnocobHocmbio npumeHsimb Mamemamudyeckuli uHcmpymeHmaput Onsi peweHust

3KOHOMUYECKUX 3aday
3adaHue: [laTb pa3BepHyTble OTBEThI HAa CreaykLLMe CUTyalUMOHHbIE 3aaaHus

Howmep Bo- TekcT 3agaHus
npoca
130 MpennpusTne NpousBoauT U3AEeNUa OBYX BUAOB — A1 U Az. U UCNONb3YET OIS 3TOro Chbipbe ABYX TUMOB —Bi1 1

B>. HopMbl 3aTpaThbl Chipbsi HA eQUHMLLY NPOAYKLUMUN KaXkaoro Buaa n obbem pacxoga 3a 1 AeHb 3afaHbl Tabnu-
uen:

HopMmE! pacxona CeIpeA BHI CHIpBA
Ha CIHHHIY NPOLYKIHH, [— 3.
yCIIL. el. : :
M3nenne A 5
W3nenne A, 3 7
Pacxon ceipesa Ha 1 aeHs, | 1350 2500
YCI. e11.

Hantn: a) exxegHeBHbI 06beM Bbinycka nagenuin Ay b) exxegHeBHbIV 06beM Bbinycka nagenun A,




3adaHue: [aTtb pa3BepHyTble OTBEThbl Ha clneaywune CUuTyaunMoHHble 3aaHNA

Homep Bo- TekcT 3agaHus
npoca
131 MpennpusitTue BHeAPSAET HOBYIO TEXHOMOMMIO NPOM3BOACTBA, MPU  KOTopol o6bem npoaykuun y(t) yoos-

!
neTBopsieT AuddepeHLManbHoMy ypasHerio Y — _2(t +1)° C HavyanbHbIM ycrnosuem y(0)=1,

roe t — Bpems B Hegenax. Hangute:
1) 3aBMcumoCTb Y(t) 06bema NpoayKUMmn OT BpEMEHM t,
2) o6bem Npoaykuun 3a NepBylo Heaento
3) BbIpYYKYy OT peanusauuy npoayKuMn NpeanpusaTisa 3a nepebie TpU Heaenu, ecnv CTOMMOCTb €OUHU-
Lbl NPOAYKLMM MOCTOSIHHA U paBHa 8 y.e.

3.3.2 MNK-29 crnocobHocmeto ebibupambs UHCMpPyMeHmarbHble cpedcmea Ornsi obpabomku ¢huHaH-
coeoli, byxaanmepckol U UHOU 9KOHOMUYeCcKoU uHghopmayuu u 0bocHoebigams ¢80l 8bI60p
3adaHue: [JaTb pa3BepHyTble OTBEThI HA CreayoLne CUTyaLMOHHbIE 3a4aHNS

Homep Bo- | TekcT 3agaHus
npoca
132 Mpu npom3BoACTBE HEKOTOPOro U3Aenusa BEPOSTHOCTL Gpaka 0,2. MI3roToBneHo Tpu n3genus.

1) CocTaBuTb 3aKOH pacnpeaeneHns yncna 6pakoBaHHbIX U3LENNUNA.
2) HaiiTn HanBeposTHelLee Yncno 6pakoBaHHbIX N3OEeNWN.
3) Hantn cpegHee 3HadyeHue yncna 6pakoBaHHbIX M3Oenui.

3.4 dKk3ameH
3.4.1 OlK-1 cnocobHocmblo npuMeHsMb MameMamudeckull uUHcmpymeHmapul Ons peweHus

3KOHOMUYecKux 3aday
Howmep Bo- TekcT Bonpoca
npoca
1 cemecTtp
133 Onpegenutenu 2-ro 1 3-ro nopsigkos. CBocTBa onpegenutenei.
134 MaTtpuubl. Aericteua Hag maTpuuamn. ObpatHas maTpuua.
135 PelweHune cuctembl 3-x NnHeNHbIX anrebpanyeckmx ypaBHeHu no npasuny Kpamepa n MaTpuyHbIM METOLOM.
136 BekTopbl. JlnHenHble onepaumn Hag Bektopamu. CBONCTBA MMHENHbBIX onepaLmi.
137 Basnc. PasnoxeHue Bektopa no 6asucy. [lekapToBa cuctema KoopamHar.
138 CkansipHoe npou3BegeHune BektopoB. CeolicTBa. BelumncneHue.
139 BekTopHoe npon3BefeHune AByx BekTopoB. CBoicTBa. Beluncnerve.
140 CwmMellaHHOe NponsBefeHre Tpex BEKTOPOB. BuluncneHue.
141 MpocTenwme 3agayn aHanMTUYECKOW reOMeTpUN Ha MIOCKOCTU. YPaBHEHNE NUHMKU HA MIOCKOCTU. YpaBHEHWS
NPsIMO Ha NJIOCKOCTW.
142 Yron mexay npsMbIMA Ha NNOCKOCTW. YCroBWe napannensHOCTV U NepneHAnKYnsapHOCTW. PacctosHue Touku
00 NPSMON.

143 Onnunc.
144 'mnep6ona.
145 Mapabona.
146 YpaBHeHusi nnockocTu. B3anmHoe pacnonoxeHue AByX MockocTen. PaccTosHue TO4YKkM 4O MIOCKOCTW.
147 YpaBHeHUsi NpsiMoVi B NpocTpaHcTBe. BzavMHoe pacnonoxeHve AByX NPsiMbIX B MPOCTPaHCTBeE.
148 B3anmHoe pacnonoxeHne npsiMomr 1 NiTOCKOCTU.
149 PyHkumsa. Cnocobbl 3agaHns. CnoxHas PyHKUMS.
150 Mpeaen dyHkumMn. OQHOCTOPOHHME Npeaensi.
151 Mpepen dyHKUMM Npyu X—m, X = + 0o, X — - . TeopeMsbl 0 npegenax.
152 1-11 3amevaTenbHbIV Npegen.
153 2- 3amMeydaTenbHbIv npegen.
154 BeckoHe4HOo mManble n 6ecKoHeYHO GonbLlune YHKUNN.
155 CpaBHeHve 6eCKOHEYHO MarblX.
156 HenpepblBHOCTb OYHKLIK.
157 Toukn paspbiBa pyHKunn. KycovHo-HenpepbiBHblE YHKLMW.
158 [MpounsBogHas dyHKkunK. FeomeTpuydeckuin cmblcn. JleBas n npaBas NPon3BOAHbIE.
159 CBs3b AMdepeHLpyEMOCTM N HEMPEPBLIBHOCTU (DYHKLIMN.
160 OnddepeHuman pyHKUMN.




161 OcHoBHble nNpasuna anddepeHUMpoBaHUS.

162 MpounsBoaHble dyHKUMn Y =C, y =sin X,y =cos X, y=tg X,y =ctg X, y =1oga X.

163 ObpatHas dyHkums. NponssogHas 06paTHON PYHKLMN.

164 Mpon3BogHble dYHKUMI y = a%, y = arcsinx, y =arccosx, y = arctgx, y = arcctgx.

165 MpownssoaHas crnoxHon dyHkuun. JNlorapndmmnyeckasa nponssogHas. NpounssogHas pyHkumm y = x* (ae R).

166 [MponssoaHble n anddepeHumansl BbICLLUMX NOPSAKOB.

167 [NponssogHas yHKUMK, 3agaHHON NapaMeTpPUYECKM U HESBHO.

168 Teopembl Ponng n JlarpaHxa.

169 Teopembl Ponns n Kowuu.

170 0 o
HeonpepeneHHocTn BMaa 6 n — . MpaBuno Jlonutans. PackpbiTne HeonpegeneHHocten Buga 0-0, o - 00,

0

ooo, 1%.

171 [Mp13HaK MOHOTOHHOCTU PYHKLMIA. DKCTpEMYMbl PYHKUMWU. Heobxoanmoe 1 AoCTaTo4HOE YCNOBUS 3KCTPEMYyMa.

172 MHTepBanbl BbIMyKNOCTW (BOrHYTOCTW) dbyHKUMK. Toyka nepernba. Heo6xoanmoe 1 AOCTaTOMHOE YCrOoBUS TOY-
kv nepervba.

173 AcvMnTOThbI rpadmka MyHKLUN.

174 Cxema uccrnegoBaHus yHKUMN.

2 cemMecTp

175 PYHKLMA HECKONBKNX NepemMeHHbIX. FeomeTpudeckoe nobpaxeHne yHKLUMW ABYX NepeMeHHbIX. JlnHun n no-
BEPXHOCTUN YPOBHS.

176 [Mpenen n HenpepbIBHOCTb (PYHKLUWN ABYX MEPEMEHHbIX.

177 YacTHoe 1 nonHoe npupatleHme dyHKUUU. HacTHble Npon3BodHbIe PYHKUMKN ABYX NepemMeHHbIX. MNpasuno Bbl-
YUCNEHNS MPON3BOAHBIX.

178 AdnddepeHumnpyemMocTb (OYHKLUN ABYX NEPEMEHHbIX.

179 AvddepeHuman yHKUMM ABYX NEePEMEHHbIX.

180 lMponssogHas cnoxHon dyHKuMK. MiHBapnaHTHOCTb hopmbl AnddepeHumnana pyHKLMN OBYX NEPEMEHHBIX.

181 YacTHble npoussogHble U AndddepeHumarnsl BbICLUMX NOPSAKOB (PYHKLMN HECKONbKUX NEPEMEHHbIX.

182 OKCTpeMyM PyHKLMM ABYX NepemMeHHbIx. Heobxoammoe ycnosume akcTpemMyma.
[MpuMeHeHe MaTemMaTU4ecKoro MHCTpYMeHTapusa AN peLleHnsi SKOHOMUYECKUX 3a4a4 ONTUMMU3aLNN.

183 [Npon3BoagHas No HanpaBneHuo.

184 "pagueHT dyHkumm. CBoOMCTBA rpagueHTa

185 MepBooOpasHas pyHKkUMKN. HeonpeaeneHHbIn nHTerpan.

186 CBoicTBa HeonpeaeneHHoro nHterpana. Tabnuua nHterpanos. NpaBuna UHTErpupoBaHus.

187 MeToz 3aMeHbl NepeMEHHON U MHTErpYpOBaHKEe NO YacTsiM B HEONPEAENEeHHOM MHTerparne.

188 MHTerpvpoBaHve BbIpaXKeHUN, CoaepXaLlmx KBaapaTHbIA TPEXYIIEH.

189 WHTerpnpoBaHve paumoHanbHbiX yHKLMA.

190 PasnoxeHne apobu Ha npocTenwne. NHTerpypoBaHve nppauvoHanbHbIX BbIPaXKEHWUIA.

191 MHTerpvpoBaHue TPUroHOMETPUYECKNX BbIPaXEHWI.

192 OnpegeneHve onpegeneHHoro nHTerpana.

193 Heobxoammoe 1 ocTaTovyHOe YCroBME MHTErpupyemMocTy OyHKUMA. VIHTerpupoBaHne HenpepbiBHbIX U HEKO-
TOPbIX pa3pblBHbIX PYHKLWNA.

194 CBolcTBa onpeaeneHHoro nHTerpana.

195 OueHkn nHTerpanoB. Teopema o cpegHeMm.

196 WHTerpan c nepemeHHbIM BepxHUM npegenoM. Popmyna HetoToHa-NleinbHuua.

197 3ameHa nepeMeHHON B onpedeneHHoM nHTerpane. MiHTerpypoBaHve no YacTsM B onpedeneHHoOM UHTerpane.

198 BblymcneHve nnowaamn nnockon urypeol.

199 Mnowiagb KPMBONIMHENHOTO CeKTopa.

200 O6bem Tena BpalleHus.

201 [nvHa gyrm nnockov KpMBOWN.

202 HecobCTBEHHbIV MHTErpan NnepBoro poaa

203 HecobCTBEHHbIV MHTErpan BTOPOro poAa.

204 MoHaTne anddepeHumanbHoro ypasHeHus. OuddepeHumansHoe ypaBHeHe nepeoro nopsiaka. 3agadva Ko-
LK.

205 Ob6Lee 1 YacTHoe pelueHunsi auddepeHumansHoe ypaBHEHWsI NepBoro Nopsiaka.

206 OuddepeHumnansHoe ypaBHeHNe C pa3gensaowmMmnca NnepeMeHHbIMU.

207 OpHopofHoe ypaBHEHMe.

208 JlnHenHoe anddepeHunanbHoe ypaBHeHWe nepBoro nopsigka. YpasHeHnue bepHynnu. Metog bepHynnu.

209 OundpdepeHumansHoe ypaBHeHVE B NOMHbIX AndpdepeHumnanax.

210 OnddepeHumanbHble ypaBHeHUs BTOpPoOro nopsigka (onpegenexuve, 3agada Koww, obuiee n vacTHoe pelue-
HUs).

211 OnddepeHumnansbHble YpaBHEHUS BbICLLIMX NOPSAKOB.

212 dunddepeHumansHble ypaBHEHUS BTOPOro nopsaka, Aonyckarwme NoHmKeHne nopaaka.

213 JInHelHble anddepeHumansbHble ypaBHeHNs BTOporo nopsigka. CTpykTypa pelueHns fUHENHbIX OQHOPOAHbLIX
anddepeHumanbHbIX ypaBHEHUIA BTOPOro nopsiaka. JIMHenHo 3aBncuMble U He3aBUCKMble (PYHKLNN.

214 Onpepenutens BpoHckoro. CTpykTypa obLiero peleHus nunHenHbIX 0OHOPOAHbIX AnddepeHumnanbHbIX ypas-

HEHUIA BTOPOro nopsiaka.




215 HaxoxaeHve obuiero peLieHns o u3BeCTHOMY OHOMY YaCTHOMY PELLEHMIO. .

216 CTpykTypa o6Luero pelweH1si NMHENHbIX HEOAHOPOAHbIX AMdddepeHUManbHbIX YpaBHEHUI BTOPOro nopsaaka.

217 MeToz Bapuaumu Npor3BOSibHbIX NOCTOAHHBIX.

218 JInHelHble ogHopoaHble AuddepeHumanbHble ypaBHEHNS BTOPOro Nopsiaka ¢ NOCTOSAHHbIMKU KO3 dumumneHTa-
MU.

219 JInHenHble HeogHopoaHble AnddepeHumnanbHbie ypaBHEHUSA BTOPOro nopsigka ¢ NOCTOSAHHBIMU KO3 M-
duumeHTamn. HaxoxaeHve YacTHoro pelueHns. MIHcTpymeHTanbHble cpeacTsa Ans 06paboTkm 9KOHOMUYECKON
MHopMaLmK.

3.5 3ayem

3.5.1 [1K-29 cnocobHoCcmbIO 8bI6UpPpamb UHCMpPYMeHMasnbHble cpedcmea 0Onsi obpa-
6omku gpuHaHcoeol, 6yx2anmepckol u UHOU IKOHOMUYeCKoU UHgopmayuu u o60CHO-
ebleamb c80l 8bI6Op

3 cemecTp

220 OcCHOBHbIe hopMysibl KOMBUHATOPUKMN.

221 OcCHOBHbIE NOHATUS Teopumn BeposaTHOCcTen. CriydanHble cobbITUS.

222 Knaccuyeckoe onpegenexHne BEpOATHOCTU.

223 OTHocuTenbHas YactoTa. [eomeTpnyeckne BEPOATHOCTMU.

224 Onepauun Hag cobbiTusiMu. Teopema CroXXeHnsi BEpOATHOCTEN ABYX HECOBMECTHbIX COObITUN.

225 YcnoBHasi BEpOATHOCTb. TeopeMa YMHOXEHUs1 BEPOATHOCTEN.

226 Teopema yMHOXEHWS BEPOATHOCTEN ANS He3aBUCUMMbIX COObITUA. BepoaTHOCTb nosiBrneHus xoTa Gbl O4HOro
cobbiTns.

227 Teopema CrnoxeHus BEpOSATHOCTEN COBMECTHbIX COBbITUN.

228 dopmyna NosiHOM BEPOSATHOCTU.

229 dopmyna baneca.

230 [MoBTOpHbIE UcnbiTaHns. Popmyna bepHynnu.

231 Teopewmbl Jllannaca. Popmyna lNMyaccoHa.

232 OcHoBHble (hopMyrbl KOMOUHATOPUKU.

233 CnyyaiiHble BENUYMHBI. 3aKoHbl pacrnpefeneHnst BepoATHOCTEN ANCKPETHOW Crly4alHON BENUYMHBLI. BuHOMU-
anbHoe pacnpegerneHue.

234 MaTemaTtuyeckoe oxumaaHue QUCKPEeTHON crnyyariHow BenvmymHbl. CBONCTBA.

235 Ovcnepcusa guckpeTHow cnyvanHon BennyuunHel. Ceonctea. CpegHee KBagpaTUHeCcKoe OTKIIOHEHME.

236 HayvanbHble 1 UeHTpanbHble TEOPETUYECKME MOMEHTbI.

237 PyHKUMS pacnpefeneHns BepOATHOCTEN CnyvyanHon BenuynHbl. CBolcTBa.

238 [noTHOCTL pacnpegeneHns BEPOSITHOCTEN HEMPEepPbIBHOW Cy4YanHOW BENNYUHBI.

239 YuncnoBble XxapakTEPUCTUKN HEMPEPLIBHON CryYaiiHOW BENUYUHBLI. 3aKOH paBHOMEPHOrO pacnpeaeneHus Bepo-
ATHOCTEMN.

240 PaBHOMepHoOe pacnpegeneHue

241 HopmanbHoe pacnpegenenue.

242 HopmanbHas kpuasi. Ee cBoicTBa.

243 BeposiTHOCTb 3agaHHOro oTknoHeHus. lNpasuno Tpex curM. PacnpegeneHus cBs3aHHble C HOPMasbHbIM.

244 lMokasaTenbHoe pacnpegenexue.

245 HepaBeHcTBO MapkoBa. HepaBeHcTBO YebbiweBa

246 Teopema YebbliweBa.

247 CraTtnctudeckoe HabnwgeHue. Buabl ctatnuctudeckoro HabnwogeHus. Ownbkn cTtatMcTMYeckoro HabnaeHust.

221 eHepanbHasi COBOKYNHOCTb. BbibopoyHast coBokynHocTb. BbibopouyHkin MeToa. Cnocobbl otbopa.

222 Omnupuyeckas dyHKuMa pacnpegenenus. MNMocTpoeHne BapuauMOHHOTO psaa. AMnupuyeckas yHKUMS pac-
npegenexus. MNonuroH u rucrorpamma

223 OnucaTenbHasa cTaTucTMka BbIOOPOYHOM COBOKYNMHOCTU. OCHOBHbIE XapaKTEPUCTUKN BbIOOPOYHOWM COBOKYMHO-
CTH.

224 Bbi6opoYHbIE HaYanbHbIE U LieHTpanbHble MOMEHTLI. Buabl BIGOPOYHbIX AUCNEPCUA.

225 OueHuvBaHune. ToyeuHble oueHkn. TpeboBaHus, nNpeabsBrseMble K TOYEYHbIM OueHKaM. MHCTpymeH-

TanbHble cpeacTsa ans 06paboTKM 3KOHOMUYECKON MHGopMaLMK.




3.5.1 MK-30 crnocobHocmbo cmpoumbs cmaHOapmHbie meopemuyeckue U 3KOHOMempuyeckue
modesu, Heobxodumble Onsi peweHus MpogheccuoHalbHbIX 3aday, aHanu3uposams U UHMeprnpemupo-
8amb Mo/1y4YeHHble pe3ynbmama|

226 3apayn MaTeMaTUyecKoro U NMMHENHOro NporpaMMupoBaHus. Matematuyeckne Mogeny NPOCTENLLNX S3KOHOM K-
YecKux 3agau.

227 KaHoHu4eckasa bopma 3agaym JIMHEMHOIo NPOrpamMMmMpoBaHnS.

228 MpuBegexne obLuen 3aga4u NMHENHOro NPOrpaMMUPOBaHNS K KAHOHMYECKON hopme.

229 "padmyecknii MeToA peLleHns 3agay IMHENHOro NPOrpaMMMpoBaHms.

230 CBoWicTBa pelueHuin 3agay NMHENHOro nporpammmnpoBaHns. MHOrOYronbHUKM M MHOTOrpaHHUKN. JKCTpemMyM
ueneBor yHkumn. ONopHoe peLleHne 3agayvun NMHERHOro NPOrpaMMMpPOBaHKS, ero B3anMOCBS3b C YrTOBbIMU
TOYKaMMU.

231 CvMNneKCHbIN METOA peLUeHVs 3adad NIMHEMHOro MporpammmnpoBaHus. HaxoxaeHue HayanbHOro OrnopHOro
peLleHuss u nepexoq K HOBOMY OMOPHOMY pelueHuto. MNpeobpasoBaHve LeneBow yHKUMU Npu nepexoge oT
OLHOrO OMOPHOrO peLleHns K Apyromy. YnydleHne onopHoro peLlueHus.

232 ANropuTM CMMNIEKCHOro MeToAa.

233 Teopus OBONCTBEHHOCTU. Buabl MaTemMaTMyecKkMx Moaenen ABONCTBEHHbIX 3aga4. OCHOBHbIE MpaBuia CocTaB-
neHusa OBOMCTBEHHbIX 3a4au. [epBas 1 BTopas Teopema JBONCTBEHHOCTW.

234 [BONCTBEHHbIN CUMMNEKCHBIV MeTOA. ANropuTM 4BONCTBEHHOIO CUMIMIIEKCHOIO MeToAa.

235 Teopua OBONCTBEHHOCTU. Buabl MaTemMaTnyeckmx Mmoaenen ABONCTBEHHbIX 3aga4. OCHOBHbIE MpaBuna cocTaB-
neHns ABONCTBEHHbIX 3adad. [epBas 1 BTopas Teopema ABOVCTBEHHOCTH.

236 [BONCTBEHHbIV CUMMMEKCHBIM MeTod. ANropuTM ABOMCTBEHHOIO CUMMIIEKCHOrO MeToaa.

237 OCHOBHbIE MOHATUA TEOPUUN UIP, aHTArOHUCTUYECKME UIPbl, MOHATAE MAPHOW Urpbl, 3aJ4aHHON NNaTEXHON MaT-
puLen.

238 MaTtpuyHas nrpa gByx nuu, C HyNeBoM CYMMOW U KOHEYHbIM YACIIOM cTpaTternm

239 CTparternm 4nctble N CMeLLaHHble, CPEAHUIA BbIUMPbLILL, ONTUMAarbHblE CTpaTerMm u LeHa urpsl PaBHoBecue no

Hawy.

4. MeTogmnyeckue matepuanbl, onpeaensowme npouenypbl OLeHUBaAHUA 3HaAHUN,
YMEeHUU, HaBbIKOB U (UNnun) onbiTa AeATENbHOCTU, XapaKTepu3yrLwmx atanbl hopMmmpoBa-
HUSA KOMNEeTEeHUUN.

Mpoueaypbl oueHMBaHUS B XO4e WU3Yy4eHUs OUCUUMNIUHBLI 3HaHWA, YMEHUN U HaBbIKOB,
XapakTepuayrLwmnx atanbl POPMUPOBAHUSA KOMMETEHLMIA, PErNaMeHTUPYIOTCA NOMNOXEHNAMN:

- M BIryYUT 2.4.03-2017 lNMonoxeHue 0 KypCOBbIX 3K3aMeHax U 3ayeTax;

- M BIr'YWUT 4.1.02-2017 lNonoxeHne 0 peNTUHIOBOM OLEHKE TeKYLLEN YyCneBaeMOoCTH.

MToroBasa oueHka no gucuuninHe onpeaenseTcss Ha OCHOBaHUM onpeeneHnsa cpegHe-
apudmMeTn4ecKkoro aHadeHnss 6annoB No KaXxXgoMy 3agaHuio.




5. OnucaHue nokasartenen u KputepueB oueHnNBaHuUA KOMMNeTeHUUN Ha Pa3nMNYHbIX 3Tanax ux (bOpMVIpOBaHVIH, onuncaHue

wKan oueHnBaHunUA onsa Kaxgoro pe3ynbrarta o6yqum| no guncuuniunHe

PesynbTaThl 06y4eHns no atanam Mpeamvert Mokasatensb Kputepuu oueHmBaHus Llikana oueHnBaHus
¢ opMUpPOBaHNST KOMMNETEHLMI oueHku (Mpo- | oueHnBaHus chopMMPOBaAHHOCTM KOMMNETEHLNIA Akagemunye- YpoBeHb OCBOEHUSI KOM-
OYKT Unu npo- Ckasi OLeHKa | neTeHuuu
uecc) unun Gannsbl
OlMK-1 crrocobHOCMbIO MPUMEHSIMb MamemMamu4ecKull UHCmpyMeHmapud 07151 peueHUs 5KOHOMUYEeCKUX 3aday
3HATb: ocHoBbl nuHeriHow an- | OtTBeT Ha 3k- | MpaBUNbHOCTb O6y4atowmmnca oTBeTUN Ha BCe BOMPOChI, fonycTun He 6onee 1 | OTnuyHO OcBoeHa Ha MNOBbILLIEH-
rebpbl, HeobxoouMmble ANA aHanusa | 3amMeHe 0TBETOB OLWMGKM B OTBETE HOM YpPOBHE
3KOHOMUYECKUX MPOLIEeCCOoB U MNpo- O6yyatowmmnca oTBeTUN Ha BCe BOMNPOCHI, AonycTun 6onee 1, HO | Xopowo OcBoeHa Ha MOBbILLEH-
rHO3MpoBaHusA MeHee 3 owmnbok HOM ypoBHe
O6yualoLwmincs oTBETUN HE Ha BCe BOMPOCHI, HO B TeX, Ha KOTo- | YooBnetBopu- | OcBoeHa Ha 6a3oBoM
pble Aan OTBET HE A0MNYCTWI OWNOKN TenbHO YpPOBHE
O6yyatoLminca oTBeTUN He Ha Bce Bonpockl, AonycTun 6onee 5 | HeynoenetBo- | He ocBoeHa (HegocTa-
oLmnBoK pUTEnBHO TOYHBIN YPOBEHbB)
YMETb: npumeHsats metoabl ma- | PesynbTathbl MpaBunbHOCTbL O6yuyatowmnca oteeTnn Ha 85-100 % Bonpocos OTnnyHo OcBoeHa Ha MOBbILEH-
TeMaTU4eckoro aHanusa, Ansi On- | TeCTUPOBaHWS | OTBETOB npm HOM ypOBHE
TMMM3auun pelleHus npodeccuno- TecTupoBaHum Obyuatowwmmcs oteeTnn Ha 70-84 % BonpocoB XopoLo OcBoeHa Ha nNOBbIWEH-
HamnbHbIX 3KOHOMWUYECKUX W ynpaB- HOM YpOBHE
neHdecknx sanad O6yyatowminca oteeTnn Ha 50-69 % Bonpocos YpoenetBopu- | OcBoeHa Ha 6asoBom
TenbHO YpOBHE
O6yuatowwmiics otBetun Ha 0-49 % Bonpocos HeypnoBneTtBo- | He ocBoeHa (HepocTa-
puTensHo TOYHbIN YPOBEHD)
BNAOETb: HaBbikamu npumeHe- | Kelic-saganve | CogepxxaHue BEpHas MeTOAMKa pelleHus 3ajaun, NpoBedeH BepHbIi pacyeT, | OTnnyHo OcBoeHa Ha MOBbILWEH-
HWSi COBPEMEHHOro MaTemaTunye- peLueHus NpeacTaBneHO pelleHne 3ajay, HeT 3ameyaHui Mo TeKCTy U HOM YpOBHE
CKOro MHCTPYMEHTapus Ans pelue- oopmMneHnio 3agaHuns, He AONyLEeHO OWnOOK.
HUS 3KOHOMUYECKUX 3afad
BepHas METoAuKa peLleHus 3agayvv, NpoBedeH BEPHbIN pacyeT, | XopoLo OcBoeHa Ha MOBbILIEH-
npeAcTaBneHo pelleHne 3adady, MMETCS 3aMeyaHuns Nno TeKCTy HOM ypOBHE
1 ocbopmMneHuto 3agaHus, gonyieHo He 6oneel1 ownbkm
BEpHas METOAMKa pelleHns 3adaun, NpoBedeH BepHbI pacdeT, | YoosnetBopu- | OcBoeHa Ha ©6a3oBom
npeacTaBeHO peLleHre 3aady, MMETCs 3aMeYvaHunsl Mo TEKCTY | TenbHO YypOBHE
1 0POpMIeHNIO 3afaHuns, AonyLeHo He Gonee 2 owmnbok
HeBepHasi MeToaMKa pelleHus 3afadv, npoBedeH HeBepHbI | HeynoBneTBo- | He ocBoeHa (HepocTa-
pacyeT, WUMEKTCS 3HaYMTENbHbIE 3aMeYaHWsi MO TEeKCTY W | pUTEnbHO TOYHBIN YPOBEHB)

odopmMnernto paboThbl, gonyuweHo Gonee 2 ownbok.

MK-29 cnocobHocmbio 8bibupame UHCMpPYMeHmarsbHble cpedcmea 05151 0bpabomku ghuHaHcoegou, byxaanmepcKkol U UHOU 3KOHOMUYEeCKOoU

8bleamb ceoli 8b160p

UHbopmayuu u 060oCHO-

3HATb: ocHOBbI MaTeMaTU4eCKOro
aHanusa, HeobxoauMmble ANA aHa-
NIn3a 9KOHOMUYECKMX MPOLECCOB U
NPOrHO3npoBaHus

OTBeT
3K3ameHe

Ha

MpaBunbHOCTHL
OTBETOB

OOyuaroLwmincs OTBETUI Ha BCE BOMNPOCHI, Aonyctun He 6onee 1 | OTnmMyHO OcBoeHa Ha nNOBBbILLEH-
OLWMGKM B OTBETE HOM ypOBHe
OO6yuatoLmiics oTBETUN Ha BCe BOMPOChI, gonycTun 6onee 1, Ho | XopoLwuo OcBoeHa Ha MOBbIWEH-
MeHee 3 oLnMBoK HOM YpOBHe
OOGyuatoLmniics OTBETUIN He Ha BCe BOMPOCHI, HO B TeX, Ha KOTo- | YaoeneTBopu- | OcBoeHa Ha 6aszoBom




pble Aan OTBET He A0MNYCTWI OWNOKN TenbHO ypOBHE
O6yualoLmincs oTBETUN He Ha BCe BOMNpocCkl, AonycTtun 6onee 5 | Heynosnetso- | He ocBoeHa (HegocTa-
OLUMBOK puTensHo TOYHbIN YPOBEHb)
PesynbtaTthl | [NpaBunbHOCTb O6yuatowmics oteetun Ha 85-100 % BonpocoB OTnu4yHo OcBoeHa Ha nMOBbILIEH-
TecTupoBa- OTBETOB Npu Tec- HOM YpOBHE
HA TMpoBari O6yuyatowwmnca oteetun Ha 70-84 % BonpocoB XopoLo OcBoeHa Ha MOBbILIEH-
HOM YpOBHE
O6yuatowmmcsa oteetnn Ha 50-69 % BonpocoB YpoenetBopu- | OcBoeHa Ha 6a3oBoM
TenbHO ypOBHe
O6yuatowwmiics oteetun Ha 0-49 % Bonpocos HeynoBneTtBo- | He ocBoeHa (HepocTa-
pUTEnBHO TOYHBIN YPOBEHB)
YMETb: npumeHnsate meToapl Ma- | KoHTponb- CopepxaHune pe- | BepHas METOAMKA pelleHus 3aayvum, NpoBedeH BepHbin pacyeT, | OTnm4Ho OcBoeHa Ha MOBbILLEH-
TemaTu4yeckoro aHanusa, Ans on- | Has pabota LeHns NpeacTaBneHO pelleHne 3ajay, HeT 3amMeyaHuil No TEKCTy u HOM YpOBHE
TMMM3aUMM pelleHust npodpeccuo- 0POpMIEHMIO 3a4aHUs, HE JOMYLEHO OLINOOK.
HamnbHbIX 3KOHOMWUYECKUX U ynpaB- BEpHas MeTOoAMKa pelleHns 3ajayn, NpoBedeH BepHbI pacyeT, | XopoLwo OcBoeHa Ha MOBbILLEH-
NeHYecknx 3agad npeacTaBieHo pelleHne 3a4ady, MMEKTCsl 3aMeYvaHuns Mo TEKCTY HOM ypOBHe
1 ochopmMneHuto 3agaHus, gonyuieHo He 6oneel ownbkm
BEpHas MeTOoAMKa pelueHus 3adayn, NnpoBedeH BepHbI pacdeT, | Yoosnetsopu- | OcBoeHa Ha 6a3oBom
npeacTaBneHO peLleHne 3a4ady, MMETCS 3aMeYvaHus No TEKCTY | TenbHO YypOBHE
1 0PopMIIEHMIO 3afaHuns, onyueHo He 6onee 2 owmnbok
HeBepHasi MeToaMKa pelleHus 3afadv, NpoBedeH HeBepHbI | HeygoBneTBo- | He ocBoeHa (HepocTa-
pacuyeT, WMEKTCS 3HaYMTENbHblE 3aMeqYaHusi Mo TEeKCTY W | pUTenbHO TOYHBIN YPOBEHD)
odopmMmnernto paboThbl, gonyweHo Gonee 2 ownbok.
BNAOETb: HaBbikamn npumeHe- | Kelic- CopepxaHne pe- | BepHas METOAMKA pelleHns 3adaduv, NpoBedeH BepHbln pacyeT, | OTnmyHo OcBoeHa Ha MOBbILEH-
HUSI COBPEMEHHOro MaTemaTude- | 3agjaHue LeHnst npeacTaBneHo pelleHne 3agad, HeT 3aMevaHuii No TEKCTy U HOM ypOBHe
CKOrO WHCTPYMEHTapus AN pelle- 0ohopMNEHMNIO 3a4aHUs, HE LONYLLEHO OLINOOK.
HWUS1 SKOHOMMYECKUX 3a4au
BEpHas METOAMKa pelleHns 3ajayn, NpoBedeH BepHbI pacyeT, | XopoLwo OcBoeHa Ha MOBbILLEH-
npeacTaBeHo peLleHne 3aady, MMETCsl 3aMeYaHusl No TEKCTY HOM YpOBHE
1 oPopMIIeHMIO 3afaHuns, fonyeHo He 6oneel oWwMBKM
BEpHas METOAMKa pelleHns 3adaun, NpoBedeH BepHbI pacdeT, | YoosnetBopu- | OcBoeHa Ha ©6a3oBom
npeacTaBeHo pelleHne 3aay, UMEKTCSt 3aMeYaHus Mo TEKCTY | TENbHO ypOBHE
1 ocbopmneHuto 3agaHus, onyLeHo He 6onee 2 owmnbok
HeBepHasi MeTOAMKa peLUeHust 3ajadv, NpoBedeH HeBepHbI | HeyooBnetBo- | He ocBoeHa (HepocTa-
pacyeT, WMEITCH 3HaYWUTEMNbHble 3aMeyaHust MO TEeKCTY W | PUTENbHO TOYHbIN YPOBEHb)

odhopmneHmnio paboTsl, gonylleHo 6onee 2 ownBoK.

MNK-30 criocobHOCMbH0 cmpoumsb cmaHOapme/e meopemu4ecKue U 3KOHoMempu4dyeckue modesnu, Heobxodumsble Orisi peweHus I'I,OOCpeCCUOHaJ'IbeIX 3aday, aHanusu-

pos8amb U uHmepripemuposams rosy4eHHble

3HATb: oCHOBbI KOMOWHaATOPUKM,
MaTemMaTM4YecKon TOruMku, Teopuu
BEPOSATHOCTM W MaTeMaTuU4eckom
CTaTUCTUKM, UCCNEeLoBaHMA onepa-

3avet

pe3yrnbmamal
MpaBunb- O6yuyatowmics, gonyctun He 6onee 3 owmnbok 3ayTteHo OcBoeHa Ha ©asoBom
HOCTb OT- YypOBHE
BETOB OO6yuaroLwmincs OTBETUN HE Ha BCe BOMpochkl, gonyctun 6onee 3 owwu- | HesauteHo He ocBoeHa (HegocTa-
00K TOYHbIV YPOBEHb)




LU, 9KOHOMMKO-MaTeMaTunyeckux | PesynbtaTel | MNpasunb- Ob6yuatowwmiics oteeTun Ha 85-100 % Bonpocos OTnnyHo OcBoeHa Ha MOBbILLEH-
MeToooB W Mopenewn, Heobxoaun- | TecTuposa- HOCTb  OT- HOM ypoBHe
MbIX ANS aHanu3a 3KOHOMMWYECKUX | HUS BETOB nNpwu 06 — 5
NPOLECCOB M NPOrHO3MPOBAHMS TecTUpo- yyarowmiica oteetun Ha 70-84 % sBonpocos Xopouo OcBoeHa Ha MOBbILEH-
BAHM HOM YpOBHE
O6yyatowminca oteeTnn Ha 50-69 % Bonpocos YpoenetBopu- | OcBoeHa Ha 6a3oBom
TenbHO YypOBHE
O6yuatowwmiics otBetun Ha 0-49 % Bonpocos HeynoBneTtBo- | He ocBoeHa (HepocTa-
puTensHo TOYHbIN YPOBEHD)
YMETb: npumeHsTe metogbl Teo- | KoHTpornb- Copepxa- | BepHas MeTOAMKa peLlueHus 3afadvun, nposBefdeH BepHbi pacyeT, nped- | OTnmyHo OcBoeHa Ha MOBbILLEH-
pun BEPOATHOCTW; MatemaTmyecko- | Has paboTta HWe pelle- | CTaBMNEHO pelueHne 3afadv, HeT 3aMevYaHuii No TeKCTy U ohopmneHunto HOM YpOBHE
ro NporpaMMMpoBaHus, TEOPUN UIP HKA 3ajaHusl, He JoNyLEHO OWNBOK.
" 3KOHOMMKO-MaTeMaTU4ECKOro BEpHas MeToAMKa pelleHus 3aJayn, NPOBEAEH BEPHbIV pacyeT, npea- | Xopollo OcBoeHa Ha MOBbILLEH-
MOZENMPOBaHUS Ans ONTMMM3auum CTaBMEHO pelleHVe 3ajad, MMETCs 3amMmedyaHus Mo TEKCTy u ocopm- HOM YpOBHe
peLleHns npodeccroHarbHbIX 3KO- neHunto 3agaHus, gonyuieHo He 6oneel ownbkn
HOMUYECKUX 1 ynpaBlieHYeckux BEpHas MeToAMKa pelleHns 3agayn, NpoBedeH BepHbIA pacyeT, npea- | YaosnetBopu- | OcBoeHa Ha 6a3oBom
3aaad CTaBMEeHO pelleHve 3afay, MMEKTCs 3aMedaHusl No TEKCTY U opopM- | TEmnbHO ypoBHe
NEHVIO 3adaHus, gonyueHo He bonee 2 owmbok
HeBepHasi MeToAMKa pelleHus 3ajayun, NpoBedeH HeBepHbI pacyeT, | HeyaooBnetBo- | He oOcBoeHa (HepocTa-
UMEIOTCS 3HAYUTENbHbIE 3aMeyaHus Mo TEKCTY U ocopmneHuto pabo- | puTenbHO TOYHBIN YPOBEHD)
Tbl, fonyuwieHo Gonee 2 ownbok.
BNAOETb: wmetogukon noctpoe- | KeMc- Copepxa- BepHas MeTOAMKa pelleHus 3afadn, NpoBeAeH BEPHbIA pacyeT, npea- | OTnnyHo OcBoeHa Ha MNOBbIWEH-
HWS, aHanusa U NpUMEHEHWs Ma- | 3agaHue HMe pelle- | CTaBMEHO pelleHne 3afad, HeT 3aMedaHuii No TeKCTy U ohopmneHunto HOM ypOBHE
TemaTu4yecknx Mogenen Ans oueH- HMSA 3aaHus, He AoNyLEeHO OWNBOoK.
KM COCTOSIHUSI M NPOrHO3a pa3BuTus
9KOHOMUYECKMX SABMEHMIA U Npo- BepHas MeTOAMKa pelleHus 3afayn, NPoBEeAEH BEPHbIVA pacyeT, npea- | XopoLwo OcBoeHa Ha NOBbILLEH-
Leccos CTaBMneHo pelleHve 3ajayv, UMEKTCS 3aMedaHus no TEKCTy U odopm- HOM YypOBHe
neHuto 3aaHusi, gonylleHo He 6onee1 ownbkn
BEpHas MeToAMKa pelleHus 3aJayn, NPOBEAEH BepHbIA pacyeT, npea- | YoosnetBopu- | OcBoeHa Ha 6as3oBom
CTaBMEHO pelleHre 3ajad, UMETCSl 3amMmedaHus Mo TEKCTY U 0popM- | TemnbHO YypOBHE
NEHVI0 3adaHuns, gonyueHo He bonee 2 owmbok
HeBepHasi MeTOAMKa pelleHnsa 3agadyun, nNpoBedeH HeBepHbI pacyeT, | HeyagoeneTBo- | He OcCBOeHa (HegocTa-
UMEIOTCHA 3HAYUTENbHbIE 3amMeyaHus Mo TEKCTy u ocopmneHunto pabo- | puTensHO TOYHBIN YPOBEHD)

Thbl, fonyweHo 6onee 2 ownboK.
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