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 Considerable attention has been paid to production of virtual photons, Z-bosons, and jets in the D0 and CDF experiments at the Tevatron and by ATLAS, CMS, LHCb, and ALICE at the LHC. Aims of the studies were to test perturbative QCD calculations of high–order amplitudes for the reactions and to get constraints on gluon distribution in proton, particularly in region of small Bjorken x. Lepton pairs, produced in the decays of virtual photons and Z–bosons, constitute an important background to Higgs boson measurements and in searches of small signals for physics beyond the standard model.
 In our studies [1] we simulate production of virtual photons, Z-bosons, and jets in proton–proton collisions at 7 TeV in LO with Pythia 8 [2,3] and at NLO accuracy with MadGraph 5 and aMC@NLO [4,5] in junction with Pythia 8. In NLO calcula​tions Pythia 8 provides consistent showering of the events, generated at partonic level by MadGraph, and accounting for multi–partonic interaction (MPI). The calculations are performed with parton distribution functions (PDFs) CTEQ6L1, CT09MC1, CT10, MRST2007, MSTW2008, and NNPDF2.3.
 It is shown that neither the showers nor MPI affect essentially the observables. No substantial variations of the observables for considered PDFs are found. The results, obtained at LO and at NLO, differ substantially. This observation indicates that inclusion of the processes beyond the leading order is really important. 
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