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1. Henp u 321244 AUCHUTIIMHBI

ILlenv oucuyunaunot - nprodpeTeHre 00yJaIONUMUCS 3HAHUH U YMEHUH TI0 OCHOBAM MAaTEMaTHYECKOTO aHAIN3a U
JIMHEWHOH aireOpbl, TEOPUH BEPOSTHOCTEH M MAaTEeMaTHYSCKOW CTATHUCTHKH, OCHOBAM IIOWCKA ONTHUMAIBHBIX PEUICHHUH B
MPOCTEHIINX 33/1a9aX MaTeMaTHIECKOTO TIPOTPaMMHUPOBAHHSI.

3aoauu oucuyuniunol:

® [[EJIOCTHOE TIPENCTABIICHHE 00 OCHOBHBIX ITAllaX CTAHOBJICHHS COBPEMEHHOTO MAaTEMaTHYECKOTO aHAIIN3a,
Teopur QyHKIMIT JeHCTBUTEIBLHOTO IEPEMEHHOTO, METO/IaX pelleHus AuddepeHHanbHbIX ypaBHEHHH, 00 OCHOBHBIX
MaTeMaTUYeCKUX TOHATHSAX M METOAaX, U O MECTe M pOJM MAaTeMaTHKH B Pa3JIMYHBIX OOJACTAX YelOBEUYECKOU
JIeSITENIFHOCTH; 00 OCHOBHBIX 3Tanax CTaHOBJICHUSI COBPEMEHHOH alreOpbl, 00 OCHOBHBIX are0pandecKuX MOHATHIX U
MeTo/1aX, 00 OCHOBHBIX 3Talax CTAHOBJICHUS COBPEMEHHON TEOPHH BEPOSTHOCTEH M MaTeMaTHYeCKOW CTAaTHCTHKE, O
MeCTe U POJIH aJIreOphl M TEOMETPHH B MATEMATHKE U B PA3JIMUHBIX 00JIACTSAX YEIOBEYECKOH AEATEIBHOCTH;

® OBJIAJIETh COBPEMEHHBIMH METOJIaMH, HCIIOJIb3YEMBIMU IPU MOJCIHPOBAHMN (DUHAHCOBO-XO35HCTBEHHOU
NIESITETTFHOCTH (DUPMBL

e yMETh OIICHMBATHh IOJIOKEHHE (UPMBI HA PBHIHKE, IPOBOANTH AHAN3 B3aMMOJCUCTBHUS NMPOM3BOIUTEICH H
OoTpeOUTENCH;

® UMETh MPEACTABICHHE O MHOTHUX T'€OMETPHUYECKHX M anreOpandecKux MOHATHSAX M METoJaX, 00 OCHOBax
TEOPUH BEPOSATHOCTEH M MATEMAaTHYECKOW CTATUCTHKH, YTO MO3BOJHT €My KOHKPETHO MPHUMEHSITh MAaTEMaTHKy H
anreOpy B MPaKTHYCCKOW ACATEIBHOCTH M 0¢300JIC3HEHHO TOBBINIATH KBATH(PHUKAIIHIO.

2. MecTo mucumiimHbl B cTpykType OIT
Jucrummna «MaTeMaTHKay OTHOCHUTCS K JUCIMILIHHAM 00s13aTenbHOM yacTtu bioka 1.

3. [Inanupyembie pe3yJbTaThl 00y4eHHSsI MO JHCUMILINHE

B pesynbTate n3ydeHus JUCIUIIIMHBI 00yJarOIUICs TODKSH OCBOUTD

VHUBEPCANLHYIO KOMNEMEHYUIO

YK-1. Croco0eH oCyIIecTBIATh TOUCK, KPUTHYESCKIH aHAIN3 ¥ CHHTE3 HH(POPMAIIHH, IPUMEHATh CHCTEMHBIN
MIOJIXO/ JJISl PEIICHHs TOCTABICHHBIX 3a/1a4

PESlebmambl 0C60€HUA 0uCl{unJlqul, ycmanoejienHole unoukamopbt docmudiceHus Komnememmﬁ

HaumeHoBaHue HNHanKaTopsl J0CTHKEHUH IToxa3arenu (m1aHupyeMble) pe3yabTaThbl 00yUeHHSs
KOMIIeTeHIUH KOMIETeHIIUH

VK-1. Cnocobex VK-1.1. 3Haer: MeTOABI 3HaTh:
OCyHIECTBJIATh KPUTHUYCCKOTO aHaIhn3a U e OCHOBHBIE TIOHATUS U HMHCTPYMEHTHl airedpsl u
MOUCK, OILICHKH COBPEMEHHBIX TEOMETpUH, MaTeMaTHYECKOT 0 aHanusa, TEOpUH
KPUTHYECKHH HAYYHBIX JOCTHKECHUN; BEPOSTHOCTEH, MaTeMaTU4ECKOM u COLMAJILHO-
aHallu3 ¥ CUHTE3 OCHOBHBIE IPUHIIUIIBI SKOHOMHUYECKOW CTaTUCTHKH;
uHbopmanuu, KpUTHUYECKOIr'0 aHa13a ® OCHOBHBIE MaTeMaTUYECKHE MOJAEIHU IPUHATHUS pEeLICHU;
MIPUMEHSITD VYK-1.2. YmMeer: nonyyaTh e OCHOBHBIE IIOHSTHS TEOPHH MATPHIL;
CUCTEMHBIN HOBBIE 3HAHUS HA OCHOBE e (opMyIBl TONHOH BeposTHocTH, baifeca, (opmyiy
HOAXO LISt aHajausa, CUHTE3a U Ipyrux BepHymuH U ee aCHMIITOTHYECKHE CITydan;
pemeHns METOJI0B; COOMPATh JAHHBIE MO | o GcpopHble  JMCKPETHBIE —pacrpenencHus  (BepHym,

TIOCTABJICHHBIX CJIOKHBIM HayIHBIM ITyaccoHa) M HeNpephIBHBIE pacnpeeieHus (HOPMaJbHOE,
3ajad NpobneMam, OTHOCAIIMMCA K | paphovepHoe,  OKCHIOHGHLMANBHOS),  HX  UHCIIOBbIE
npodeccruoHaTbLHOM

XapaKTCPUCTUKU: MATEMATHYCCKOEC OXUAAHUC, AUCTIEPCHUd,
CpeIHEKBaIpaTUUECKOE OTKIIOHEHHUE;

Ymers:

e pellaTh TUIOBbIE MAaTEMaTUUECKUE 3a/1a4H, UCIIOJIb3yeMble
MIPU IPUHATHH YIPABIEHUYECKUX PELICHU;

® UCIOJb30BaTh MAaTEMaTHYECKUN S3bIK U MAaTEMAaTHYECKYIO
CHUMBOJIUKY npu [IOCTPOEHUHU OpraHu3alMOHHO-
YIIpaBJIECHYECKUX MOJIEIIEH;

00J1aCTH; OCYIIECTBIATH
ITOUCK HHPOPMALIUHU H
pelleH Ha OCHOBE
SKCIIEPUMEHTAIBHBIX
JIEACTBHI

VK-1.3. Brnaneer:
HaBBIKAMHU UCCJICAOBAHUS

pooeM
. e 00pabaTeIBaTh SMIUPUYECKHE W HKCHEPUMEHTAIEHBIC
npodeccruoHaTbLHOM
JIaHHBIE;
JIeATENILHOCTH C .
® ICCIIe/IOBATh MOBE/ICHHE byHKIMN METOJlaMU

NIPUMEHCHUEM aHaIn3a,

CHHTE3a U IPYTHX METOLOB MaTC€MaTHYCCKOIo aHaJIm3a,

® peuiatb CUCTEMBI JIMHEUHBIX ypaBHeHI/Iﬁ YHUCJICHHBIMHA

MHTEJIEKTYaIEHOM

NEATENHLHOCTH; BBISABIIECHUS MCTOAAMH,

HAYYHBIX POBIEM U Baaners:

HCTIONb30BAHMS AICKBATHEIX ® MaTeMaTHYeCKUMH, CTaTUCTHYECKMMH u
METOJIOB JUISl HX PELICHHS KOJIMYECTBEHHBIMU ~ METOJlAaMH  DEIIEHUs  THUIOBBIX

OpraHrn3aliMOHHO-YIPABJIICHYCCKUX 3a/1a4;




HaumeHnoBanue HWHankaTopsl J0CTHXKEHAH Ioxa3zarenn (W1aHUpyeMble) Pe3yabTaThbI 00yUeHH

KOMIIeTEeHIIH KOMIIETeHIINH
JIeMOHCTPHPOBAHUS ® OCHOBHEIMH  MeTomamMu  auddepeHuupoBaHus U
OLICHOYHBIX CY)KICHHH B UHTETPUPOBaHUA  (QYHKOMH  OFNHOM M HECKOJBKUX
peLIeHnd IpoOIeMHBIX HePEMEHHBIX;
npodeccHOHaNbHBIX ® OCHOBaMH TEOpPHH OOBIKHOBEHHBIX IU(QepeHIHaIbHBIX
CUTyalui YPaBHEHUIA;

® METOAAaMHU MAaTEMATHICCKOTO MOACIINPOBAHUS.
® OCHOBHBIMM METOAaMH PpCUICHUSA CHUCTEM JIMHEHHBIX
ypaBHeHI/Iﬁ 1 METOJaMU MAaTEMATHYCCKOT'O MOJACTIMPOBAHUAA.

3HaHI/I$[, YMEHUSI U HaBBbIKH, npn06peTaeMLIe OGy‘IaIOHII/IMI/ICﬂ B PpE3yJbTaTre HU3YUYCHUSA AUCHUIIIIMHBL
«MaTeMaTI/IKa», SIBJIAOTCA HeO6X0)II/IMI)IMI/I JUTA TOCJICAYIOIIETO MTO3TAITHOT'O (bOpMI/IpOBaHI/IH KOMIETCHUIMH U N3Yy4YCHU

JUCHUIIINH.

Memzmcummnﬂapﬂble CBA3HU C JUCHUIIJIMHAMHA

Komnerenmms Ortansl GOPMUPOBAHUS KOMIICTEHIUH, OTIpeeIsieMble TUCIUTUIMHAMY HaIlPaBICHUS
MOATOTOBKH «MeHeKMEHT»
HavaJIbHBINA MOCJIEAYIOIHN HUTOTOBBIN

YK-1 Maremaruka Coumornorus nHTepHeTa | [IpOoM3BOACTBEHHAS MTPAKTHKA:
Crnocoben Hay4HO-HCCIIEI0BATENBCKAS
OCYIIECTBIISATH pabora
TIOUCK,
KPUTUYECKUI
aHaJIU3 ¥ CUHTE3 BrinonHenue u 3amura
uHbOpMaLUH, BBIILYCKHOU KBaNU(UKAIIMOHHON
MIPUMEHSTh paboTsl

CUCTEMHBIH ITOIXO0/I
JUISL peLeHUS
IIOCTaBJICHHBIX
3a1a4

4 O0beM JUCHUILUIMHBI U BUIbI y4eOHOH padoThl

Y4eOHBIM IIJIaHOM peaAyCMaTpUBAIOTCA CICAYIOIUE BUIbI pa60T1>1 0 AUCIHUILINHEC!

Bcero yacoB no popmam o0yueHus, aK. 4

. Ounas OuHo-3204Has 3aouHasn
Ne n/m Buabl yueOHbIX 3aHATHIT
seero | BTOM | peero | BTOM | BeCEr B TOM
qucsae yucae | o qucse
1 KonrakTHasi padora (00bemM padoThl 26,2 26,2 14,2
00y4arommxcsi BO B3aUMO/IefiCTBHY C
npenojaaBarejaemM) (Bcero)
1.1 3aHSTHS JISKIMOHHOTO TUTIA (JICKIIWH) 6 6 4
1.2 3aHATHUS CEMUHAPCKOTO THIA (TIpaKTHYECKue)™, 18 18 8
B TOM YHCIIE:
121 CeMUHAP-IMCKYCCHS, 0 0 0
MPaKTUYECKHE 3aHIATUS 18 18 8
1.2.2 3aHATHS] CEMMHAPCKOT0 TUIA: JJAOOpaTOpHBIE PabOTHI - - -
(yrabopaTopHble IPaKTHKYMBI)
1.2.3 KypCOBOE IIPOEKTHPOBaHUE (BBIIIOIHEHNE KYPCOBOH - - -
paboThI)
1.3 KOHTPOJIb POMEKYTOUHOM aTTeCTalluu 1 2,2 2,2 2,2
OLICHMBAHME €€ Pe3yIbTaTOB, B TOM YHCIIE!
13.1 KOHCYJIbTAIlH TPYIIOBEIE 2 2 2
1.3.2 MIPOXOXKACHUE MPOMEXKYTOUHOM aTTecTaluu 0,2 0,2 0,2
2 CamocrosiTesibHasi padoTa (Bcero) 174 174 195
2.1 paboTa B 3JIeKTpOHHON MH(POPMALIIOHHO- 174 174 195
00pa3oBaTeNpHON cpejie ¢ 00pa3oBaTEIbHBIMU
pecypcamu yueOHOW OMOIMOTEKH, KOMITBIOTEPHBIMH
cpeacTBaMH 00y4YeHUs! JUIsl IOATOTOBKH K TEKYIIEH |




MPOMEKYTOYHOU aTTECTALUU, K KYPCOBOMY
MIPOEKTUPOBAHUIO (BBITIOJTHEHUIO KyPCOBBIX paboT)

2.2 caMocCTosTeNTbHas paboTa IMPH IMOATOTOBKE K 15,8 15,8 6,8
MIPOMEXYTOUHOH aTTeCTalui

3 O0uiasi TPy10eMKOCTh 4achl 216 216 216

AUCHUIIJIMHBI

3a4€THBIE €IMHHULIBI 6 6 6

(opMa MPOMEKyTOTHOH aTTECTAIINH 9K3aMeH

*

CeMuHap — CeMHHAP-AUCKYCCHS

I'T - npakTHyeCcKo€e 3aHATHE - TIIOCCAPHBINA TPEHUHT

TT - mpakTUUECKOE 3aHATUE - TECT-TPEHUHT

I13T - mpaxkTHYeckoe 3aHATHE - I03€TOBOE TECTHPOBAHUE
JIC - mpakTu4eckoe 3aHATHUE - JIOTHYECKas cxema

V]I - ceMuHap-00CyXICHUE YCTHOTO TOKJIAa

P® — cemunap-o6cyxnenue pedepara

AceccMmeHT pedepaTa - ceMHHap-acecCMeHT pedepara

Bb - BeOunap

VY3 - cemuHap-00CyKI€HHE YCTHOTO 3CCe
AJIT - mpakTHUECKOE 3aHATUE - AITOPUTMUYECKUI TPEHUHT

5. Conep:xanue JUCHHUIINHBI
5.1. Copep:xaHue pa3iesoB H TeM

No HaumenoBanue
/| pasjena JUCHUILUIHHBI

Copepxanue pazzena JUCIUILTHHBI

1 | BBenenue B aHanu3.
OJeMeHTHI TEOpUU
MHOJKECTB,
MaTeMaTU4ECKON
JIOTUKU U TEOPHH
(hyHKIHH.
Juddeperunansaoe
UCYHCIIEHUE OJJHOU
MepPEeMEHHOM

Teopuss MHOXKecTB (MHOXECTBO, JJIEMEHT MHOXECTBA, IIyCTO€ MHOXECTBO.
PaBenctBo MHOkecTB. IlogMHOXECTBO. YHUBepcaJbHOE MHOXECTBO. JlomosiHeHHe
MHOkecTBa Ormepanuyu Haj MHOXKECTBaMHU: OOBEIMHEHHUE, IIepeceYeHHe, pa3HOCTb.
JlexapToBOo  mpousBeneHHEe MHOXeCTB. (OCHOBHBIE 3aKOHBI  OIEpaluil  Hajg
MHOXXecTBaMU. UMCIIOBbIE MHOXECTBAa. MHOXKECTBA TOUEK Ha IPSIMOMW, 3a/JaBacMble
anredpanyecKUMH ypaBHEHHSIMHU M HEpaBeHCTBaMH. MHOXeCTBa TOUCK Ha IIOCKOCTH,
3aJjaBacMble YpaBHEHHSIMH M HEPAaBEHCTBAMHU C 2-Ms nepeMeHHbIMH. OToOpaxkeHHs
MHOXKECTB, MOIITHOCTb MHOKECTB).

DJjileMeHTBhI MaTeMaTH4ecKOil JIOTMKH (Kjaccuyeckas JIOTHKAa. Maremarndeckas
noruka. BreIckaspiBaHMs (TIpocThle W cioKHBIE). OTpUIIaHHE BBICKA3bIBAHHM.
KoHblOHKIIMS, [OU3BIOHKIMS, WMIUIMKAOUs M DKBUBAJICHTHOCTh BBICKAa3bIBAHUIA.
Anrebpa noruku. 3akoHbl Jorukd. Heonpenen€HHble BbICKa3biBaHMs. KBaHTOPBI.
CrpoeHne MaTeMaTHUeCKOW TeopeMbl. JleayKiwst W HMHAyKUusA. MeToJ MOJIHOMH
MaTeMaTHueckod wmHAyKIuH. Heobxommmbele M noctaToyHble ycioBus. llpsmas u
oOpaTHasi TeOpeMbl),

@yuxkuuu u  nocaeaopatensHocTd. Ilpenes. HenpepbiBHOCTH — (0TOOpaskeHHE
MHOXECTB; B3aHMHO OJHO3HAYHOE COOTBETCTBHE. JIeiicTBUTENbHBIE 4YHCHA.
[lepemennnie BEJIMYMHBI. [TocnenoBarenbHOCTH. [Honsitne YUCJIOBOH
TIOCIJIEI0BATENILHOCTH; apu(MeTHYeckass U TreoMeTpuueckas mporpeccuu. DyHKIMH
OJHOI IepeMEHHOH, MX CBOWCTBa (MOHOTOHHOCTb, OIPAaHWYEHHOCTb, YETHOCTBH).
Paznnunble cnocoObl 3amanust ¢(yHKIUH. OCHOBHBIE 3JIEMEHTAapHBIE (DYHKLIMH, WX
cBoiictBa u rpaduku. Crnoxsele W oOparHele ¢yHKIMM W uX rpaduku. Kiace
aneMeHTapHbIX ¢yHKuuit. [Ipenen ¢pyHkmmy B Touke W Ha OeckoHewHocTH. [Ipenen
MIOCTIEIOBATENbHOCTH; CXOIUMOCTh MOHOTOHHOW OTPpaHUYEHHOH MOCIIeJ0BATEIFHOCTH.
Apucpmermueckue cBoiicTBa mpenenoB. Kpurepnit Komm cxomumMocTH dYHCIOBOH
mmocieoBaTenbHOCTH. beckoHeyHO Mamnbsle M OeckoHeyHO Oonbiine  (yHKITHH.
CaoiicTBa OeckoHeUHO-MaNbIX BeTW4rH. [1epBrIif 3ameuarensHblil peaen. CpaBHEHHE
0ecKkOHEYHO MayblX. TaOnmuma »SKBHBAJICHTHBIX OECKOHEYHO MajbIX. Bropoi
3aMeuarTeNbHbIN npezesn. TexHnka BeIYMCICHHUS TpejienoB. HenpepslBHOCTh (hyHKIUH
B Touke. OnpexeneHne Touek paspbiBa. Kiaccudukanus todek paspbiBa. CBOWCTBa
HenpepbIBHBIX  (QyHKuui. ['nmobanbHble cBoWicTBa (QYHKIMH, HENPEpPHIBHBIX Ha
3aJaHHOM OTpe3Ke. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH).
Juddepenunanbnoe ucunciaenne (GpyHKOuil oaHONW NepeMeHHONl (ompesencHue
NIPOM3BOJHOM, €€ TeoMeTpuyYecKnidi u (U3NUECKUH CMBICKT; MOoHATHE (QyHKIMH,
maddepeHmpyemMoii B Touke; ypaBHEHHE KacaTelnbHOH. CBs3b MEXKAY HAIHMIUEM
MIPOM3BONHONW M  HempepbhlBHOCTHIO. Tabmmila OCHOBHBIX mpaBuil H  Qopmyn




n/n

Hanmenosanue
paszena JUCIMILTHHBI

CozlepxcaHMe pasaeiaa JUCHUTIIINHBI

muddepernupoanms. JuddepennupoBanue cioxxHord QyHkum. Jlorapupmraeckoe
muddepernuposanne. AupdepeHimpoBanre HESIBHONH W MapaMeTPUIECKH 3aJaHHOU
¢yakunit. JIuddepeHnnan, ero reoMeTPUYECKHH CMBICT, IMpaBHia HAXOKICHHS,
npuMeHeHne — muddepeHnmara K - NPHOMIMKEHHBIM — BRIYHCICHHsM.  OOmrme
MIPEACTABICHUS O METOAax JuHeapu3annu. [IpomsBoansie u muddepeHnmans BRICIINX
mopsiakoB. CBolicTBa ¢GyHKUmi, auddepeHnInpyeMbIx Ha OTpe3Ke. DKOHOMHYECKHUIT
CMBICT MpOH3BOAHON. lVcrmonbp3oBaHUE MOHATUS IPOU3BOAHOM B SKOHOMHUKE H
MEHEDKMEHTE).

IIpuvmenenne puddepeHIHATBLHOTO0 HCYUCICHHS K aHaIu3y QyHKkouid u
nocTpoenusi ux rpa¢gpukoB (OCHOBHBIE TeopeMbl MU (PepeHINATLHOTO HCUUCIICHHUS:
Pomuts, Komm, Jlarpamxka, JlonmuTansd. MOHOTOHHOCTh (YHKIMH U yCIOBHSA
MOHOTOHHOCTH; TOYKH dKCTpeMyMa; HeoOxoanumble (npusHak depma) u 10CTaTOYHBIE
YCIOBUSI TOYKM MHHMMyMa M MaKCHUMyMa; TJI00aNbHBII MHUHHIMYM M MaKCHMYyM
¢GbyHKIMKM Ha OTpe3Ke. BhIMyknocTs QYHKIHMH, TOYKH Hepernda M WX HaxOXKICHHE.
AcummToTsl Tpaduka. O0mas cxema ucciueqoBaHusA (QyHKIMH U TIOCTPOCHUS TpaduKa.
@®opmyna Toitmopa ¢ ocrarouHsiM wWieHOM B ¢opme Jlarpamxka. Pasmoxenwue
OCHOBHBIX JJIEMEHTapHBIX GYHKIMH 1o ¢opmyne Toiinopa; e€ mpuMeHeHHE Ui
npuOMMKEHHBIX  BBYMCICHUH.  Vcmomb3oBaHWE — MOHATHA  NIPOM3BOAHOHW B
9KOHOMHUYECKOH TEOpUN)

OCHOBBI
MaTeMaTU4YECKOrO
aHaau3a

Heonpenenénnblii maTErpai (mepBooOpasHasi; HEONPEJCICHHBIH HHTETpal U €ro
CBOICTBA; TabyuIla UHTETPAJIOB. 3aMEHa MEPEMEHHOM B HEOIIpeeICHHOM MHTerpale.
Hekotopbeie MeTOABI HMHTETPUPOBAHHS (3aMEHa IIEPEMEHHBIX, HHTETPUPOBaHHE IO
4acTaM, HHTErpUpOBaHUE paIMoHaIbHBIX byHKIMH u HEKOTOPBIX
TPUTOHOMETPUUYECKUX BBIPAXKECHHUI).

OmnpenenéHHbIl MHTETpan W €ro NPHIOKEHUS (3aladd, NPHUBOIANINE K IOHSATHIO
ompeneneHHoro wuHTerpana. OmpeneneHue oONpenenéHHOro HHTerpana Pumana.
CBolicTBa ompeneneHHOr0 HHTerpana. MHTerpan ¢ nepeMeHHBIM BEPXHUM IIPEACIIOM.
®opmyna Hetorona-JIeOHNIIA U BBIYHUCICHUS OMPEICICHHOTO WHTErpana. 3aMeHa
NepeMEHHOM ¥ HWHTETPUpOBaHME IO 4YacTsIM B  ONpPEJCICHHOM HHTErpale.
HecoOcTBeHHbI HMHTETpan ¢ OECKOHEUHBIMH NpeneslaMd HHTETPUPOBAHUS M OT
HeorpaHuueHHOW QyHkunu. OCHOBHBIE CBOWCTBa HECOOCTBEHHBIX HMHTETPAIOB.
l'eomeTpuueckne # MeEXaHHYECKHE TIPIIIOKEHHS ONpPEAENEHHOTO HMHTerpaja.
Brruncnenne miomanu Iwiockoi ¢urypel. O0beM Tena BpaiieHHsA. BrruucieHue
JUIMHBl JOyTd W IUIOMQAM TIOBEPXHOCTH BpamieHHd. lcrmonp3oBaHME MOHATHA
OTIpE/IeTIEHHOT0 MHTErpaia B 3KOHOMHUKE ¥ MEHE)KMEHTE).

JuddepenunaibHoe ucunciaenne GyHKIUI HeCKOJIbKUX NepeMeHHBIX (TIOHSITHE
(GYHKIMM HECKOJIBKMX IIepeMEHHbIX, NpuMepbl. OOnacTh omnpexpeneHus, Trpaduk
GyHKIMM OBYX TEepeMeHHBIX. [Ipenen ¢yHKIMM B TOUYKE, HENPEPHIBHOCTH (B CIlydae
JIBYX TlepeMeHHbIX). YacTHple TPOM3BOJAHBIC, TONHBIM uddepeHman, unx
reoMeTpuueckuii cMpica. CKalsipHOE TIONe, JMHUM YPOBHS, IPOHM3-BOAHAS IO
HalpaBJICHUIO, TPaJeHT. YacTHBIC MPOU3BOIHBIE BBICIINX HOPSAKOB. OIHOpOIHEIE
¢ynkiuu.  @OyHkunmoHanbHble onpexaenutenad. HesiBuple QyHkumu. OOparHbIe
¢yHKIUH. OKCTpeMyMBbl (YHKIMH HECKOJBKHX MEpEeMEHHBIX; HEOOXOIWMBIE H
JIOCTaTOYHbIE YyCJIOBUS 3KcTpemyma. Meton mHoxkuteneit Jlarpanxka. [lpumenenue
nuddepeHnnanbHOr0 HCYUCICHNS (YHKIMH HECKOIBKUX MEPEMEHHBIX B 9KOHOMHKE H
MEHEDKMEHTE).

HNuTerpanbHoe ucuyMcieHne QYHKOMIE HeCKOJIbKUX NepeMeHHbIX (IIOHATHE
JBOWHOro wuHTerpana. KpaTHele, KpUBOIMHEWHBIE M IIOBEPXHOCTHBIE WHTErPAJbI.
Bbruncnenne KkpaTHOro HMHTerpana IOBTOPHBIM HMHTerpupoBaHueM. CBeneHHe
KpaTHOTO MHTErpajga K MOBTOPHOMY. 3aME€Ha NEpPEMEHHBIX B KPaTHOM HHTErpaie.
IMnomans nmosepxHocTH. OnpeaeneHre KpUBOIUHEHHOTO MHTETpajia U €ro CBOMCTBA.
OnemeHTs! Teopun nona. @opmyna I'puna. OnpeneneHue NOBEpXHOCTHOIO UHTErpana
u ero ceoiictBa. @opmyna Crokca. Popmyna Ocrporpanckoro-I'aycca)

OcHOBBI TeOpHUH OOBIKHOBEHHBIX IH(depeHHaNbHbIX YpaBHeHMil (3amaum,
NIPUBOJSLINE K g hepeHIaIbHBIM YPaBHEHUSIM. OOBIKHOBEHHOE
mudppepernmansHoe ypasHeHue (OJ[Y). Ilopsaok nuddepeHmatsHOTO ypaBHEHUS.
OcHoBHBIE TOHATHS Teopun AuddepeHnnanbHeIX ypaBHeHNH. 3agaga Komm, obmmee n
JaCTHOE peIIeHHs. Teopema CYIIECTBOBaHMS M E€OUHCTBEHHOCTH. KpaeBas 3ajaua.
OCHOBHBIE KIIACCHI YPAaBHCHMH, WHTETPUPYEMBIX B KBajpa-Typax. YpaBHEHUS C
pazaesstouMucs nepeMeHHbIMU. OHOPOAHOE ypaBHEHHE. Y paBHEHHUs], IPUBOISILUECS
K onHOponaHbIM. YpaBHeHue beprymmu. JlunHeliHOoe ypaBHEHHE MEpPBOrO MOPSAKA.
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OpmuopomHoe wu HeomHopomHoe OJIY. dyHmameHTanpHas CHCTEMa PEIICHHIA,
onpenenutens BpoHckoro. Meron Jlarpanka BaprHanny MPOU3BOIBHBIX IIOCTOSHHBIX).
JuddepenunabHble ypaBHeHUs MOPSAKA BbILIE MePBOro (HEKOTOPHIE YPaBHEHUS
BTOPOTO MOPSIJIKa, AOIYCKAIONINE MOHIKEHHE Topsaka. TeopeMa CyImIecTBOBaHHS H
€IMHCTBEHHOCTH M1 ypaBHEHMH 2-ro mopsaka. [loHarme oOmEero u YacTHOTO
pemeHus A ypaBHEHUH 2-To mopsaka. JIuHelHsle muddepeHnraibable YpaBHEHUS
2-ro mopsaka. JluHeliHble aupdepeHInaNbHbIE YpaBHEHUs 2-TO TIOpsAAKa C
MIOCTOSIHHBIMHU K03(hpULMEHTaMH. OnHoponHbIe YpaBHEHUS; KOpHU
XapaKTepUCTUYECKOTO  ypaBHEHUS M (yHIaMEHTanbHas CHUCTEMa  pEeLICHUHL.
HeonHopoaHele ypaBHeHHMsS C NpaBOM 4YacTbiO CHELUAIbHOrO Buja. IIpuMmeHeHue
i depeH-raIbHbIX ypaBHEHUH B 9KOHOMUKE U MEHEJDKMEHTE).

IlonsiTHe 0 PAa3HOCTHBIX YPABHEHHAX U METOAAX MX pelleHHs (OCHOBHBIC MOHSATHUSL
TEOPHM PA3HOCTHBIX ypaBHEHWH, OOIEe M YacTHOE pEHICHHsS. YPaBHEHUS 2-TO
MOpsIIKAa C TOCTOSHHBIMH KO3((HuuneHTaMHu. XapaKTepPUCTUYECKHE YpaBHEHUS,
CTpyKTypa obmmero pemenns. OJHOPOIHBIE U HEOJHOPOIHBIE PA3HOCTHBIE YPAaBHECHHUS.
HeoxHopoaHoe nrHEWHOE Pa3HOCTHOE ypaBHEHHE BTOPOTO IMOPSKA C MOCTOSHHBIMH
koa(p¢punuenramu. [IpuMeHeHHEe pa3sHOCTHBIX yYpPaBHEHHH B 3KOHOMHKE H
MEHEDKMEHTE).

Psagbl  (ducnoBble  psapl.  Cxopsmiuecs W pacXOJSIIMECS YHUCIOBBIE  PSIBIL.
HeoOxonumelif npu3HaK CXOAMMOCTH YHCIOBOTO psifa. Psmpl ¢ MOJOXHUTEIbHBIMU
YJIcHAMH, 3HAKOMECPEMEHHBIC M 3HaKO-uepenyrommecs psasl. Teopema JleiiOHuira.
AOcomotHast 1 ycnoBHast cxogumoctd. CreneHnble psgbl. Psaer  Teiopa u
Maknopena. O0nacTh CXOJMUMOCTH psifia, PAaBHOMEPHO CXOMSIIMECS pPsIbl U UX
cBoiictBa. @opmymna Teiinopa, pa3noxenne ¢pyHKnuit B psabl Teinopa u MakinopeHa.
PasnoxeHnne 31eMeHTapHBIX QYHKUHMIL: SKCIIOHEHTHI, SINe X, COS X, JorapupMUICCKHI
n OnHOMManbHBINA psapl. Mcmonp3oBaHWe pPAOB B NPUONMKEHHBIX BBIYHCICHHSX.
Psane1r ®@ypoe. Psanpl @ypbe no oproroHanbHoil cucreMe. Pan @ypbe nepuonnyeckoit
(GYyHKIMKM TIO0 TpUTOHOMETpHYecKoH cucreme. [Ipm3Hak cxomumoctH. Psamer @ypbe
YETHBIX U HeYeTHBIX (yHKIM. Psapt @ypbe QyHkiunu ¢ nepuogom 21).

YucjieHHbIe MeTOAbl pPelleHHs] HEKOTOPBIX 3aa4 MaTeMaTH4YecKoro aHaau3a
(mIpUHIMOBI  MAaTEeMaTHYECKOTO  MOJCIHPOBAHUS,  MaTeMaTHYeCKHe  MOJEINH,
HCTIONb3yeMble B 3KOHOMHKE M MeHemKMeHTe. OCHOBHBIE MOHATHA WM NPHUHIUIIBI
anmpoOKCHMAIlMM W HMHTEPNOJAIUN  (DYHKIMHA, YHCIEHHOTO WHTETPUPOBAHHUA U
muddepeHnmpoBanysi. YuciaeHHbIE METOJbl PEIIeHHS Pa3HOCTHBIX YpaBHEHHH U
00OBIKHOBEHHBIX S depeHIranbHbIX YpaBHEHUH)

Bexrophas anrebpa u
AQHATUTHYECKAs
reoMeTpHs

OcHOBBI BEKTOPHOI M MaTpPU4YHOIl anaredpbl (Meron koopauHaT. [lexapToBa u
MOJISIpHAsl CHUCTeMBI KoopawHat. CKalsgpHbIE W BEKTOPHBIC BEJIIMYHMHBEL JIMHEWHBIC
orepanyy HaJ BeKTOpamMd. Momynbs BekTopa. Hampapistonme kocuHychl. CKaspHOe
MPOU3BEICHUE  BEKTOPOB, €r0  BBIPAKCHHE dYepe3  KOOPIAMHATHI;  YCIOBHSA
KOJUTMHEAPHOCTH M OPTOTOHANEHOCTH BEKTOPOB. YTOJN MeEXOy Bekropamu. [loHsATHE
MaTpuipl. JlefcTBus Han MartpunaMu (YMHOXCHHE Ha YHCIO, CIOXCHHE MATpHII,
TPaHCIIOHUPOBAHME); KJIacC KBAJPATHBIX MAaTPHUI], YMHOXXECHHE MATpHIBI Ha BEKTOP,
YMHOKE€HUE KBAJpaTHbIX MAaTpHLl OAHOIO MOPSAAKA. YMHOXEHHE MNPSAMOYIOJbHBIX
Matpuil. Ompenenutens Marpunbl. ONpeeTuTeTN BTOPOTO M TPETHETO IOPSIKOB.
BexTopHoe U cMemanHoe TPONU3BEICHHE BEKTOPOB).

IIpsiMble HA MIOCKOCTH (PA3IMYHbBIC BUIBI YPAaBHEHHS MPSMOUN Ha TUIOCKOCTH. YTOJ
MCEXKIY MNPAMBIMUA. VYcnosusa mapajyiCIbHOCTU W TECPHECHAUKYIAPHOCTU TPSAMBIX.
Pacctosinue ot Touku a0 mpsMol. B3anMHOE pacroyiokeHHWe TOYEK OTHOCUTENIbHO
TIPSIMON).

KpuBble BTOpOoro mopsiika (KpUBBIE BTOPOrO MOpsaKa (OKPYKHOCTh, 3JUIUIIC,
rurepboinia, mapaboya), UX TEOMETpHYECKHE CBOHCTBAa. KaHOHMYECKWE ypaBHCHHUS
KpUBBIX BTOpOro nopsaka. [Ipusenenue KpuBoil BTOPOro mopsiika K KaHOHUYECKOMY
BU]LY).

IInockocTh W mpsiMasi B MNpocTpaHcTBe (00Imiee ypaBHEHHE IUIOCKOCTH B
MIPOCTPAHCTBE. YPaBHEHME IUIOCKOCTH, NPOXOIAIIEH 4depe3 3aJaHHYI0 TOUKY,
MIEPIICHANKYJIIPHO 3aJJaHHOMY BEKTOpy. Pac-CTOsSHHME OT TOYKH A0 IUIOCKOCTH. YTOJI
MEX]Ty IUIOCKOCTSAMH. Y CIIOBHSI MAPaJUIENbHOCTH M IEPIIEHANKYIIPHOCTH IIOCKOCTEA.
Kanonunueckoe u napaMmeTpuieckoe ypaBHEHHE MPSIMOU B MPOCTPAHCTBE. YTOI MEXY
NPSMBIMA. YTOJI MEXAy TMpPSAMOM M IUIOCKOCTHIO. YCIIOBUS TapajuieIbHOCTH H
MEePIEHIUKYIISIPHOCTH MPSIMBIX U IJIOCKOCTEN).

KommiekcHble yncsia (1300pakeHre KOMIUIEKCHBIX YHCE Ha TUIOCKOCTH. MOayIb u
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apryMEHT KOMIIIEKCHOTO 4Ynciia. ApH(pMETHYECKHE NEHCTBHSA HaJl KOMIUIEKCHBIMH
yucnamu. AsreOpandeckass M TPUTOHOMETpHUYECKass (OPMBI KOMIUIEKCHOTO YHCIIA.
Qopmyna Oinmepa. KopHm n3 KOMIUIEKCHBIX umcel. MHorouneHsl. Pasmoxenue
MHOTOWICHOB Ha MHOKHUTeNH. Jlenenne MHOrowieHoB. Teopema be3y o Buae ocrtaTka)

Beenenue B mMHEHHYIO
anreOpy

MaTtpuupbl (31eMeHTapHbIe TpeoOpa3oBaHus HaJl CTPOKaMH MaTpHIl (IpeoOpa3oBaHHS
I'aycca); mpuBeneHHE MaTpuIbl K CTyNEHYaTOMy BHAY. PaHr Marpumbl W €ro
BEIUMCIICHHE MeTonoM ["aycca. OOpaTHas MaTpHIa ¥ CIIOCOOBI ee HaXO0XKICHIS).
Onpenenurenu  (cBoiicTBa  ompenenuTeneidl, onpeaenurenn  No-ro  mopsika.
AnreOpandeckre JIONMOIHEHUS U MUHODBL. BrraucieHue onpeaenuTesns pasiioKeHueM
1o cTpoke (crondiy). Beruncnenue onpenenutens meronoM [aycca).

HccnenoBanne m penieHHe cUCTeM JIMHEHHBIX YPaBHEHUH (OCHOBHBIE ITOHSATHS
(pemieHne CUCTEMBI, JKBHBAJCHTHBIE CHCTEMBI, OIHOPOIHBIE M HEOJHOPOIHBIC
cucteMmsl). Teopema Kponekepa — Kamennu o coBMecTHOCTH cucTeMbl. MatpuuHas
3aIUCh CUCTEMBI ypaBHeHNH. OTHOPOAHBIE CUCTEMBI M CBOMCcTBA MX pemernid. Oomme
W YacTHBIE pelIeHHs cucTeM ypaBHeHHH. HeogHopoaHbie cucteMsl. Meton "ayccea mis
pELICHUs] CHUCTEM JIMHEHHBIX ypaBHCHHMH. MaTpH4HBIE METOIBl PEIICHHS CHCTEMBI
JMHEHHBIX anreOpandeckux ypaBHeHHH. CHCTEMBI INHEHHBIX HEPABCHCTB)
JIuHeiiHble BeKTOPHbIE W 3BKJIWAOBBI TNPOCTPAHCTBA (OCHOBHBIC AKCHOMBEI,
NIPUMEpPBI JIMHEHHBIX TPOCTPAHCTB; 0a3Wc; pasMepHOCTh. JIMHeWHas 3aBHCHMOCTb H
JIUHEWHAsT HE3aBUCHMOCTh CHUCTeMBbI BekTopoB. [loampoctpanctsa. [IpeoOpasoBanue
KOOpJHMHAT BEKTOpa IpHU Mepexojie K HoBoMy 0asucy. CkansipHOe IPOU3BE/ICHHE U €T0
cBoiictBa. HepaBencrBo Komm — BynskoBckoro. OproroHanbHblii 0azuc. ITpomecc
opToroHanu3anuy. Pa3iaoxeHne BeKTOpa 0 OPTOrOHATIBHOMY 0a3ucy).

JIuHeliHbIe omepaTopbl M HMX MaTpHUbI (IIOHATHE JHMHEHHOro mnpeoOpa3oBaHus,
npuMepsl. Matpuiia THHEHHOTO omeparopa M ee IpeoOpa3oBaHHWE HPH MEpexone K
HOBOMY Oasmcy. Panr marpuipl. CoOCTBEHHBIE YHCIa W COOCTBEHHBIE BEKTODBHI
JMHEHHOTO omeparopa. XapakTepUCTHIECKUII MHOTOWIEH JIMHEHHOTO orepaTropa, ero
kopHH. CoOcTBeHHOE monIpocTpaHcTBO. [lpuBeneHWe MaT-pHIBI  JIMHEHHOTO
orepatopa K JAuaroHaabHOMY BHAY. CONpSDKEHHBIM oOmepatop M €ro MaTpHIa.
CamoconpspKkeHHBIH oriepaTtop M ero marpuia. KaHoHHYecKkui B caMOCOIPSHKEHHOTO
oreparopa).

JIuHeliHble W OM/IMHeElHbIe KBaJpaTH4YHble (POpMbI (IMHEHWHBIE W KBaJpaTHYHBIC
(hopMBI; MaTpHUIla KBAAPATHIHON (HOPMBI U ee Tpeodpa3oBaHue MPH JTUHEHHOW 3aMeHe
nepeMeHHbIX. KaHOHMYEeCKHMH BHA KBaApaTU4HOW (OpPMBI; aIrOpUTM NPHUBEACHUS
KBaZIpaTU4YHOW (OPMBI K KaHOHWUYECKOMY Buay. OOWMH BUI ypaBHEHHS BTOPOTO
MOpsiAKa Ha IUIOCKOCTH (M B mpocTpaHcTse). [IpuBeneHne KpuBoi BTOPOro mopsiaka K
IJIAaBHBIM OCSIM (K KaHOHWYECKOMY BHIY). IlonokurenbHBle W HEOTPHULATENHEHO
olpelieTicHHbIe KBaJpaTudHble (Gopmbl; Kputepuid CHibBECTpa; 3aKOH WHEPUHUH.
HopMbl BEKTOpOB 1 MaTpHL)

HuckperHas
MaTeMaThKa
Teopus BeposTHOCTEN

DyHKIMOHATbHbIE COOTBETCTBHSI MW OTHOIIEHUS (CyHepmo3uius (QYHKIIHIA.
Bunapraeie u Ne-apHple OTHOIIEHHS. OTHOIIGHWS OSKBHBAJICHTHOCTH M IOPSAKA.
Omnepanuy HaJl TBOMIHBIMHU YUCIAMH).

ByaeBbl pyHkumuu (MpeacTaBICHUS JJOTHIECKUX GYHKIWMH. DYHKIIUN anreOphl JOTHKH
(bynmeBa anrebpa, OyneBbl (QyHKIHMH). JIMU3BIOHKTUBHBIE W KOHBIOHKTHBHBIC
HOpMaJIbHBIE (POPMBI).

JjieMeHTbI KOMOUHATOPHKHU (Kmaccmdeckue 3amaun. buHom HetotoHa. OcHOBHBIE
KOMOWHATOpHBIE KOH(Hrypamuu. [lepecTaHOBKM; COYEeTaHHS M pa3MelIeHus (c
MIOBTOPEHUSMH U 0€3)).

JjemMeHTHI Teopuu rpadoB (ompenenenue rpada. HeopueHTHpoBaHHBIE H
OpHEHTHPOBaHHbIE rpadbl. OTHOMEHNS CMEKHOCTH M WHIUAEHTHOCTH. MaTpUuHbIe
npencraiuenus rpados. [lytm u mukiel. JlepeBbs. DWIEPOBBI MYTH M IHKIIBL
[{uxsioMaTH4eckoe 9ucio)

Ciryuaiinble coObITHs1 (TIpeMer Teopu BepositHocTed. CyIIHOCTE W yCIOBHSA
IPUMEHUMOCTH TEOPUU BEPOATHOCTEH. MHOKECTBO JIEMEHTApHBIX UCXOJIOB OIBITA,
COOBITHE, TEOPETHUKO-MHOKECTBEHHBIE Omepanuu Haja coObTusaMu. Cxema ombiTa C
PaBHOBO3MOKHBIMH HCXOAaMHU. VIHTYWTHBHOE OIpENeNIeHNE BEPOSTHOCTH COOBITHAL
Marematndeckoe onpeseneHne BeposiTHocTh. CirydaiiHoe, JOCTOBEPHOE, HEBO3MOKHOE
cobpiTre. [IpocTpaHCTBO 3eMeHTApHBIX COObITHIA. COBMECTHBIE M HECOBMECTHBIC,
3aBUCHMBIE M HE3aBUCHMBIE COOBITHA. Anrebpa coObiTuii. Kiaccudeckoe u
TEOMETPUUECKOE ONpeAeTCHHe BeposSTHOCTH coObiThii. Teopema — cliokeHHS
BeposiTHOCTeH. POpMyJIbl KOMOMHATOPHUKH. Y CIIOBHAsI BEpOSTHOCTh. POpMyIia MoTHOM
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BeposiTHocTH. Popmyna baileca kak Teopema runores. IlocinemnoBaTenbHOCTH
HE3aBUCHUMBIX, OTHOPOIHBIX UcnbITaHuil. Cxema beprymmu. @opmyna bepaymmn u ee
acuMIIToTHIecKue ciaydan: popmynsl [lyaccona u Myaspa-Jlammaca).

CayuvaiiHble BeJWYHMHBI (JUCKpPETHas CilydaifHass BEIMYMHA ¢ 3aKOH €€
pacnpenenenusa. OyHkuus pacnpeneneHusa. HempepbiBHas ciyvyaliHas BEIU4YMHA, €€
(GYHKIMA paclpefeleHus] W IUIOTHOCTh BEPOATHOCTH. UHMCIIOBBIE XapaKTEPUCTHKU
ClydaifHO! BEIMYHMHBI: MaTeMaTUYeCKoe OKUAAaHUEe, TUCTIEPCHS, CPEIHEKBAIPATUIHOE
oTkioHeHHe. CBOWMCTBa MaTeMaTHYECKOTO OXKWIAHHMS; CBOMCTBAa aucriepcuu (ciydait
JUCKPETHON U HempephIBHOI cityuaiiHON BenuuuHEl); npuMepsl. HexoTopele 3aKoHBI
pacnpesieneHusl U UX 4UCIOBbIe XapaKTepUCTUKH. [IprMepsl CTaHIapTHBIX CIy4aiHBIX
BennunH: bepHynnun, OunomuansHas, [Tyaccona, mokasarenbHast (3KCIIOHEHIIUAIbHAS ),
paBHOMepHas, [aycca (HopmaibHast). 3aKOH pacHpeseNeHHs BEpOSTHOCTEH s
(GYHKIMHA OT M3BECTHBIX CIIy4alHBIX BenuuuH. IlpenenpHble TEOpeMBl O CBS3H
OMHOMMABEHOW CITy9YafHOW BEJIMYUHEI C ITyaCCOHOBCKOM, ¢ TayCCOBCKOH (JIOKaibHAs U
uHTerpanbHas Teopembl MyaBpa — Jlamumaca). IlpaBuno «rpum curma», Tabmuia
CTaHJApTHOTO  HOPMaNbHOro  pacmpenencHusa. Pacmpenenenus Ilupcona u
CThI0/ICHTA).

MHoromepHble ciIy4daiiHble BeJTHYMHbI (CHCTEMBI CIyJalHBIX BeNWYHH. DyHKIUA
pacupeleneHdss M IUIOTHOCTb BEPOSTHOCTH JABYMEPHOM CIIydallHOM BEJIMYUHBI.
3aBUCHMBIE M HE3aBUCHMBbIE CIy4aiHble BEJIWYMHBL. UHCIOBBIE XapaKTEPUCTHKH
(xoBapuarus, Koppensnus). JBymMepHOe HOpMallbHOE pacpe/iesieHue).

IIpegenbHbIe TeOpeMbl B TEOPHHU BepoOSITHOCTEH (LIEHTpalbHas IIpe/ieNbHas TeopemMa
JUI OJTUHAKOBO PAaCIpE/IeNeHHBIX HE3aBUCUMBIX CIy4alHBIX BeIUYUH. MIHTEerpanbpHas
Teopema Myaspa — Jlamnmaca kak e€ cnexnctsue. HopManbHoe pacnpeznenceHue, €ro
BaXXHOCTb, LIEHTpallbHas NpeAeibHas TeopeMma. HekoTopele MpenenbHbIE TEOPEMBL.
3akoH OompmMX umcen W ero cuenctBus. Teopema YeOprméBa. HepaBeHCTBO
YeOpmméBa. KBaHTHIIE pacripeneneHus CIydaifHOH BenWIWHBL. TaONuIpl KBaHTHIICH
CTaHAAPTHBIX CIyJaiHBIX BEIHYHH)

DJeMEHTBI
MaTeMaTHYECKOH
CTAaTUCTHUKH

TeopeTuko-BepoOATHOCTHBIE OCHOBaHMA MaTeMaTH4ecKOii CTATHCTUKH
(reHepanbHast COBOKYITHOCTB, BBIOOpKA, 00BEM BBIOOPKH, peNpe3eHTaTHBHAS BBIOOPKA.
BapnannoHHBIH psA W €ro pasMax; sMIupudeckas (GYHKIHSA paclpenieleHus H
Kymynsita. ['mcrorpamMma, NOJNMIOH, MoOJa, MeauaHa. BpliOopouHble —cpenHee,
JHcTiepcus, KoBapHalus, Kod(hGUIHEHT KOPPEIAILUH).

Toyeuynble (MeTOA MOMEHTOB) W MHTEpPBAJbHbIe OLEHKH (CBOWCTBA W
CpPaBHUTENBHBIN aHAIM3 OIICHOK MapaMeTPOB, MOMyYaeMbIX Pa3IHYHBIMH METOJaMH.
HecwmemnieHHbIe ONEHKH, COCTOSATENBHBIE OLEHKH. OMIIMPUYECKOE CpelHee W
aucnepcnsi. MeTos MOMEHTOB OIIEHKH MAaTeMaTHYeCKOTro OKUIaHus (TIepBbIi HAYaIbHbBINA
MOMEHT) M AWCHIepcuH (BTOpOH HEHTpaidbHBIH MOMEHT). IlocTpoeHne MHTEpBalIbHBIX
oneHoK. PacnipeneneHne BHIOOPOYHOTO CpeHETo U BRIOOPOUHOI qucnepcun. [lonsTre
JIOBEPUTEIIBHOTO HHTEpBaia. J[ByXCTOpDOHHME M OJHOCTOPOHHHE JIOBEPHUTEIIbHbIC
MHTEPBAJIBI JJIsI MAaTeMaTHUECKOTO OXKHJIAHMs M aucrepcuu. [IoHATHS o cirydailHbIX
BeIMYMHAX (CTaTUCTHKax) Xxu-kBaapar, Crteiogenta u Pumepa. Mcmonb3oBaHue
TaONMUI] KBaHTHICH MaHHBIX CIIydail-HBIX BEJIHMYMH B 3aJadyaX MaTeMaTHYecKOn
CTaTHUCTHKH).

IIpoBepka cTATHCTHYECKUX THUINOTE3 U HcCIeJ0BAaHHE IMHAMHKHM MPOLECCOB
(cratuctideckoe oreHuBaHuMe. lIpoBepka craTuc-THdeckoil rumoTe3sl. CpaBHEHHE
JBYX TEHEepaNbHBIX CpemaHuX. [IpocTele M cioXkHBIE THHOTe3bl. OMMOKK MEpBOTO H
BTOPOTO POAA, MOIIHOCTb CTATUCTUYECKOT0 KPUTEPUSL. DIEMEHTBI KOPPEISALIMOHHOTO U
perpeccuoHHoro asanusa. VccnenoBaHue cBs3el MeXAy BENMYMHAMU U AMHAMHUKHI
nponeccoB IlocTpoeHue npsMol METOJOM HaMMEHBIIUX KBaApaTOB. DMIUPHUYECKHH
K03 punmeHT KOPpEIALUL. CraTtuctuueckue METOJbI 00paboTKH
SKCHEPUMEHTANBHBIX AaHHbIX. [loHATHE ciaydaliHoro mponecca. Llenmn Mapkosa u ux
HCTONb30BaHUE B  MOJAEIHMPOBAHUM  COLUAIBHO-D)KOHOMHMYECKHX  IIPOLECCOB.
MapkoBCKHiIl Tpoliecc ¢ IUCKPETHBIMH COCTOSTHASMH ¥ HENPEPHIBHBIM BPEMEHEM.
ITyacconoBckmit mpouecc. Koadduumentsr panroroit koppemauuun CrupmeHa u
Kennmamna)

5.2 3aHATHSA JTEKIIHOHHOTO U CEMHHAPCKOI'o THIIA

5.2.1 TeMbl JeKIMi

Paznen 1 «BBeneHue B aHAIN3. DJIeMEHThbI TCOPUH MHOKECTB, MaTeMaTHYeCKOIi JJOTUKH U TEOPUHU
¢ynxmmii. {uddepennnainHoe ucunciaeHne OHOM MepeMeHHOI




1. Teopus MHOXeCTB (MHOKECTBO, 3JIEMEHT MHOXECTBA, ITyCTOE MHOXKECTBO. PaBEHCTBO MHOXECTB.
IToamHOXkecTBO. YHHBEpcaTbHOE MHOXKECTBO. JlomonHeHne MHO)kecTBa Omnepanuy HajJ, MHOKECTBAMHU: OOBEIMHEHHE,
MIepeceucHne, PasHOCTh. JIeKapToBO NpoM3BeAECHHE MHOXKECTB. OCHOBHBIC 3aKOHBI OIEpali Hal MHOKECTBaMU.
UuncnoBele MHOXKECTBA. .

Paszgen 2 «OCHOBBI MATEMATHYECKOI0 aHAJIHU3a»

1. Heompenenéunsrii uHTErpas (mepBooOpa3Has; HEONMpPEACNCHHBI HHTETpall W €ro CBOWCTBa; TaliwmIa
HUHTErpanoB. 3aMeHa NEepPEeMEHHON B HEOIpeJeleHHOM uHTerpane. HexoTopele MeToAsl MHTErpUpPOBaHUS (3aMeHa
NEepEeMEHHbIX, HMHTETPUPOBAaHHE IO 4YacTsIM, HWHTETPUPOBAHUE pAlMOHAIBHBIX (QYHKIMA W HEKOTOPBIX
TPUTOHOMETPUYECKUX BBIPAKEHUI).

2. OmnpenenéHHbli WHTETpal M €ro IPWIOXKEHHs (337aun, TMPUBOASAIINE K IIOHATHIO OMPEACICHHOTO
unTerpana. OmnpeneneHue omnpenenéHHoro uHrerpana Pumana. CBoifcTBa ompeneneHHoro uHrterpana. Murerpan c
NepeMeHHbIM BepXHUM npeaenoM. Popmyna Hetotona-JIeOHMIA 171 BEIUMCIIEHHS ONPEeIEHHOTO HHTerpana. 3aMeHa
MIEPEMEHHON ¥ MHTETPUPOBAHUE TI0 YAaCTSM B ONpEIeIeHHOM HHTerpaine. HecoOcTBeHHBIH MHTETpan ¢ OECKOHEYHBIMA
IpeieNaMy HHTETPUPOBAHUS U OT HEOTPAaHWIECHHOH ()yHKIUH.

Paspnen 3 «BekTopHasi anredpa u aHaJIUTHYECKasi FeOMeTPHs»

1. OcHOBBI BEKTOpDHOW W MaTpHUYHOW anreOpsl (MeTon KOOpHWHAT. JlekapToBa W MOJSApHAS CHCTEMBI
koopauHaT. CKasipHbIE M BEKTOPHBIE BENMYMHBEL JIMHEWHBIC omepanuu HaJ BEKTOpaMH. Moaynb BeEKTOpa.
Hamnpasmstromue kocuHychl. CKaylsipHOE IPOM3BEICHWE BEKTOPOB, €r0 BHIPAKCHHE Yepe3 KOOPIMHATHI, yCIOBHS
KOJIJTMHEAPHOCTU M OPTOTOHAIILHOCTH BEKTOPOB. YTONI MEXIy BeKTopamHu. IIoHsATHE MaTpHIIBL.

Paznen 4 «BBenenue B JIMHeiiHy10 anredpy»

1. Martpunbl (37€MeHTapHbIe MpeoOpa3oBaHUs Hajg CTpokamu Matpull (TmpeoOpa3zoBanus ['aycca);
NpUBEICHUE MAaTPUIBI K CTYIIEHYaTOMY Buay. PaHr MaTpuisl U ero BeiuUciaeHue MetoaoM ['aycca. ObpaTHas marpula
U CIIOCOOBI €€ HaXOXKACHHUS).

2. JluneiiHBIC ONIEPAaTOPHI M MX MaTpHULbL. JIMHEHHbIC 1 OMIMHEIHBIE KBa{paTHYHbIE ()OPMEI

Paspnen 5 «/Iuckpernass matemaTuka .Teopusi BeposiTHOCTei»

1. @yHKOMOHaNBHBIE COOTBETCTBHS W OTHOLICHUS (cymepno3uiys (yHKnud. bunaprsie n Ne-apHble
otHomeHus. OTHOIIEHHS 3KBUBAIIEHTHOCTH U mopsiika. Onepanuy HaJl ABOWYHBIMH YHCIAMH).

Paznen 6 «9j1eMeHTbI MATEMATHYECKON CTATHCTHKH

1. TeopeTnko-BepOSTHOCTHBIE OCHOBAaHHMS MAaTEMaTHIECKOW CTaTUCTHKH (T€HEpaJibHAas COBOKYIHOCTD,
BBIOOpKA, 00BEM BBIOOpPKH, pEIipe3eHTAaTHBHAs BHIOOpKA. BapualMoHHBIN psij U €ro pasMax; sMnupudeckast GpyHKuus
pacmpeneneHus U KymyJsita. [ uctorpamMma, moJuroH, Mojia, MeauaHa. BeloopouHsle cpeiHee, TUCTIepCHsl, KOBapHaIlysl,
K03(h(DULIHEHT KOPPEISIHH.

2. IlpoBepka CTaTUCTHYECKUX TMIIOTE3 U MCCIIEIOBAHUE AUHAMUKH ITPOIIECCOB

5.2.2 Bonpochl iJist 00CY:KIeHHSI HA CeMHHAPAaX M MPAKTUYECKUX 3aHATHSX

Paspnen 1 «BBegeHue B aHaJIM3. DJIeMEHTbI TEOPHU MHOKECTB, MATEMATHYECKOMH JIOTUKHU U TE€OPUH
¢ynkumii. InddepennuanbHoe ucunciaeHme 0AHON nepeMeHHOH

1. J[ausr aBa muoxkectBa: A={-1,0,3,5} uB ={-3, 1,0, 7, 9}. Haiitu AUB, ANB, A\B,B\A.

2. Jlamsr umcioBele muoxkectBa: A = {3x | x yemoe}, B = {x* | x yenoe}, C= (-2, 12). Haiitu
4N O\B=(0,3,6)

3. U3BectHO, 4TO BBICKa3bIBaHHs &, D — HCTHHHBL, & C — OkHO. ONpeleUTh HCTHHHOCTD BBICKA3BIBAHHIA
avbu (a/\b):c-

4. C momomipi0 auarpaMMbl BeHHa MPOBEPUTh HCTHHHOCTH CICAYIOMIETO DPACCYXICHUS: HEKOTOpBIC a
saBIsI0TCS b, a HekoTopeie b siBrsieTes €, ciremoBaTeNnsHO, HEKOTOPBIE a ABISIFOTCS C.

5. Tlycte A — MHOXXECTBO BCEX KBaJpaToB €AMHHYHOHN Iuomaad. Yepes B 0603HaYMM MHOXKECTBO TOYEK
wiockocTu. KaxaoMy KBaapaty U3 A CTaBST B COOTBETCTBHE €ro LEHTP. Byaer u JAaHHOE COOTBETCTBHE B3aHMHO-
OJIHO3HAYHBIM?

6. Ompenenuts uaTepBams MoHOTOHHOCTH f(X) = X° -9%? 15X 1.

7. Kaxwme TOUKM ABJIAFOTCA abCHMCCaMu TOYKH Nepernta st GyHKIun Y = x3 — 3x2 +3x+17?

8. Kaxas TouKka sSBJISETCS BEPTUKAIBHON aCUMIITOTON (DyHKIUH y= 2 7

x-1
9. Hanucats ypaBHeHHe KacaTeabHOM K KpuBoi Y = X3 + 3X2 — 2B Touke Xo = -1.
10. Bwruuciuth npenein Iimn o ﬁ .
-n“+n+5
2n° -4

11. BeIuucIuTh mpeaen lim -
" _n®+n+5



n*-3
n+6

12. Borucauts npegen lim,

Pasznen 2 «OCcHOBBI MATEMATHYECKOI0 AHAJIN32%

. 35y
1. Bsruncnuts npenen Ilme (1——)5X '
X
. 21n®x
2. Boramcnuts npenen |Imx oo R
X
s B lim x? +sin2x
. BIYMCITUTH MPEIET _
% 1—cos2x

2

4. Haiitu nponsBoaHyto GyHKIMH Y = sin“ x+1.

X
5. Haiitu nmpomsBoauyto ¢pyuknuu f(x) = Y = ——

sinx
6. Haiitu npoussommyio Gysxman Y = IN(X 2+ X).
X
7. Haiitu nponsBoauyto pyHkuun Y = —
X"+ X

Haiitn o6macts onpeaenenus Gpyuxuan | (X) = Ig(4x —x* - 3) .
Haiitu muddepennuan Gynkinuu Y = |I’l(2X - 3) .
10. Haiitu nuddepennman pynknmn Y = arctg\/; BTOouke X =1.
11. Haiitu BTOpyI0 NPOM3BOAHYIO (QyHKIMH e B rouxe x = 0.
12. Haiitu Bropyto npousBoAnyo Gpyakuun Y = arccos\/; .

13. Yemy paBHa nepBooOpazHas GyHKIHH X/ (X2 + ]_)?
In x

14. Yemy paBHa nepBooOpazHas GyHKIHH ?

15. Uemy paBHa nepBoobpasHas Gpyskiun SiN4X ?
16. Yemy paBHa nepBooOpazHas GyHKIHH COS(4X +7 ) ?

0 dx

2

17. BBIYUCIUTH ONpEACICHHBIA HHTETPa - .
-1 X +2x+2

2
18. BbIYMCIUTD ONPE/ICICHHBIN HHTErpall . .[ (X* +2x+2)dx .

%dx

19. BbIYUCIUTH ONpE/ICIEHHbIH HHTErpa 7 -
p COS™ X

. R A
20. Boeraucinuth HECOOCTBEHHBIM I/IHTeraJ'IJ‘—Z J. xe 2dx.
X
0

—00

%dx.

o0
X
21. BprauciuTh HECOOCTBEHHBIH MHTETPa J. xe

—00

22. Haiitu o6nacts onpenenenns amst dyukmn Z(X, Y) = In(x2 + y2) .

23. Haiiru o6nacts onpenenenns ams dyukmmn Z(X, Y) = a’XZ + y2 .
1

4/x2 Ty

25. BBIYHMCIUTD YaCTHBIC IIPOU3BO/IHBIC TIEPBOTO U BTOPOTO MOPSIKA JUIsd GYHKIMU Z = X3 - 2xy2 + y2 .

24. Haiitu o6nacts onpenenenus aus gynxman Z(X, Y) =



Pa3zgen 3 «BexTopHas anredpa u aHaIuTHYeCKasi FeoMeTpHs»
1. Haiitu skctpemym ¢yHKIMM Z = Xy( 2—X— y ) .

2. Jna oy U= y22 + 322 - 4xyz B Touke K(3,1,1) Haiitu rpaagueHT.

Y 2 2 -
3. Haiitu Touku sxcTpeMyma HyHKIUH U(X, y) = Xy“ —4X" Bo Bceii eé 06acTH ONpeIECHUS.

1
4. Haiitu MakcuMyMbl U MHUHUMYMBI (DYyHKIUH U(X, y):§x3—2y2+3xy BO Bcedl e€ oOnactu

OIpe/ieNIeHUs.
y 0z 01 y
5. HaiiT 9acTHBIC TPOM3BOIHBIE 8_ ,— Oynkmun Z =1g =
0’1 0’z 2y
6. Haiitu yacTHbie npousBoaHble ——-,——— QyHKUMM Z = e* ™" B rouxe M(1,1).
OX~  oxoy

7. Haiitu rpaiueHT CKaISIPHOTO TIOJIA gradz =2x°1 +In XJT

X

8. Haiitu nonusiit nuddepenunan GyHkumu e; B Touke M (l, 1).

9. Haiitu npousBouyto pynkuuu U = X + y2 + 7% B Touke (1,-1,1) B HanpaBIeHNUHU BEKTOpa |(1,1,1).
10. Brmmmcath oOriee pernieHne ypaBHEeHHS y” +2 y’ +1=0.

11. Haiftu o01ee pemieHne ypaBHEHHS y” - 4y =0.

12. Haiitu peuienue audQepeHIraIbHOT0 ypaBHEHUs d?x _4 dx +5x=(> YHAOBICTBOPSIONICE HAYATbHBIM
dt?
yenosusim X(0)=0, x'(0)=1.
Pasnen 4 «BBeieHue B JIMHeiiHYI0 ajaredopy»

dx
1. Haiitu ob1mee perrenue audepeHaIbHOoro ypaBHEHNS a —t?x =12,

dx x  x°
2. Haiitu obee peuienue auddpepeHnnanbHoro ypapuenus bepaymm — — —=——.
dt 2t Gt
3. Haiitu oO1ee peuienue audpepeHnnantb-HOro ypaBHEeHHs 3e*t2dt - (1+t3)dX =0.
y dx 2
4. Haiitu obmee pemenue auddepeHnInarsHOr0 ypaBHEHUS ta =—X
5. Haiitu ob1iee peuieHre 0 JHOPOAHOTO TU(PPEePEHIIMATBHOTO YPaBHEHHS C TIOCTOSHHBIME KO3 GHUIIMEHTaAMK
d’ _dx
—~ -5 +6x=0.
dt dt
6. Haiitm oOmee pemeHne HEOAHOPOAHOTO AW(PGEPEHINATBHOTO ypPaBHEHHS C  MOCTOSHHBIMHU
d?x  dx
ko3 duLHeHTaMt ——- — 4——-5x=1.
dt dt
7. HaWiTm d9acTHOe peIIeHHe OJHOPOTHOTO UG (EPEeHINATIBPHOTO YPaBHEHHUS C  IMOCTOSHHBIMH
d?x  dx ,
ko3 dunneHTamu F + 4& =0, ynosnerpopsiomee nauansubiM yesosusav: X(0) =1, X'(0) =8.

8. Haiitn oOmee pemeHne OJHOPOJHOTO PA3HOCTHOI'O YPABHEHHUsS C IOCTOSIHHBIMH KO3((HIHEHTaMU
y(x+2)-8y(x+1)+16y(x)=0.
9. Haiitu oOmiee pelieHHe HEOAHOPOAHOrO Pa3HOCTHOTO YpaBHEHHs C HOCTOSHHBIMH KoddduiueHtamu

y(x+2)-10y(x+1)+16y(x) =14.

10. lana GeckoHevHas reoMeTpHYecKue nporpeccui ¢ @ =2, (= % . Beruucnure e€ cymmy.

11. JTana GeckoHeYHas TEOMETPUUECKHE MPOrpeccHu ¢ dy = 3, g= % . Beruncnute eé cymmy.



= 2

12. Onpenenuts CXOAWUTCS JIM JAHHBIA sl Z—n Ecmum cxomures, ykazaTe 10 KakoMy IIPH3HAKY

n=0
CXOJIUMOCTH.
S 1
l3.0HpeL[eJ'H/ITL CXOIWTCS JU JaHHBIA Pl Z—n
n=1
CXOJUMOCTH.
o) n
l4.0HpeL[eJII/ITL CXOIIUTCS JIM JAHHBIN pAn Z 2
n=1n°+1
CXOJIUMOCTH.

o0
15. Onpenenuts cxomurest i gaunsii psx 2 (—1)" 3
n=2 nln’n

CXOIHUMOCTH.
2

Ecau CXO0OUTCHd, YyKa3aTb 11O

. Ecmu CXOOUTCA, YyKasaTb IIO

KakoMy TpH3HAKY

KakoMy IpU3HAaKy

. Ecim cxomures, ykazaTh 10 KaKOMY HPHU3HAKY

o0
n
16. Onpenenuts CXOOUTCS JIM JaHHBIN Psf Z(—l)n — - Ecam cxonures, ykaszath mo KakoMy NpU3HAKY

n=l

33
CXOAUMOCTH.
© (_1)n+1
17. Onupenenuth CXOAMTCA T JAHHBIA psg ), ~————. EcIOM CXOmMTCS, yKasaTh IO KAaKOMy IPH3HAKY
n=1 3n+5
CXOAUMOCTH.
2 (2n+))!
18. Onpenenuts CXOMUTCS M JAHHBIA PAL z—n Ecmm cxoanTes, ykazaTh IO KakOMy NPH3HAKY
=1 (2n+5)2
CXOJIUMOCTH.
3 = €0s’n
19. Onmpenenute CXOmUTCA 1M JaHHBIA DAL 2—2 Ecnn cxomntes, ykazaTh IO KakoOMy IPH3HAKY
n=l N
CXOAUMOCTH.
0
20. OmpenenuTh CXOMUTCS JIM JAHHBIA PSA ZCOS—l. Ecnu cxoaures, yka3arb MO KakoMy MpH3HaKy
n=1 n+
CXOAUMOCTH.

21. ViccnenoBath Ha aOCOIOTHYIO U YCIOBHYIO CXOIUMOCTh

0
22. VccnenoBaTh Ha aOCONMIOTHYIO M YCIOBHYIO CXOIMMOCTh 3 (_ 1)” +1

n=1
o0
23. UccnenoBaTh Ha aOCONMIOTHYIO M YCIOBHYIO CXOIMMOCTh Z(—l)n 3 .
—~ n°+7
2 (x+1)*"
24. YKaXuTe HHTEPBAJI CXOIUMOCTH CTSTIEHHOTO Psiia >
1N

< (x—2)
25. Ykaxure HUHTEPBAJl CXOAUMOCTHU CTCIICHHOTO psAda z —_—.
n=l  n+/n

Pazgen S «/luckpernas matemaruka. Teopust BeposiTHOCTeH»

2 -7
1. Haiitu 061aCcTh CXOUMOCTH CTETICHHOTO Psizia >

n-0 (3n—-2)(n+1)
z  (x=1)"

2. Haiiti 001aCTh CXOJMMOCTH CTETICHHOTO Psifia >

n=0 (N+1)(n+2)

$ (x-2)

3. Haiiti 061aCTh CXOIUMOCTH CTENIEHHOTO Psia
n=0 2Nn+3

2(—1)" éZn +1)

n3

2n?+n



4. Paznoxuts Gyuxumo Y(X) = COS(XZ) B pan MakiopeHa.
5. Jlansl nBe matpunst A u B. Haiitu matpuny C = A - 2B.

2 0 -2 0 2 2
A=12 -1 4 |B=|-1 0 1
1 0 -2 -3 4 2
6. [Jansl nBe marpuust A u B. Haiitu matpunry C = A 2B.
1 3 -2 -2 2 0
A=|2 4 4 | B=|-1 0 -1]
30 -2 -3 4 5

7. HanmcaTh ypaBHEHHe NpsAMOil Ha MIOCKOCTH, MapaJuIenbHOi mpamoit 2 X + 5y —1=0 u npoxonsureit

yepes TOuKy P(l,—Z).

8. Byayr 1mm mapamienbHbl WIM  NEPHEHAUKYJSIPHBI  CIEIYIOIIHE  TpsMBbIe X—3y+2=0,

—4x+12y+5=0?

9. Hamucath ypaBHEHHE IIOCKOCTH, MPOXojsiiedi ueped Touky Mg(1,-3,-2) meprneHauKyIspHO MpSIMOi
x—4 z+2
= y = .
2 -1
10. Hammcath ypaBHEHHE TPSAMOH B TPOCTPAHCTBE, NPOXOIAMICH dYepe3 TOUKY M(—3 0 2) u
MEePIEHIUKYIISPHON MIIOCKOCTU X + 4y —-272+7=0.

11. HamwmcaTh KaHOHHYECKOE YpaBHEHHUE JJUTUIICA, OOJIbIIAs OCh KOTOPOTO BEPTHKAJIbHA U paBHA 5, a Mayas
0Ch TOPU30HTAJIbHA U paBHa 3.

12. Hanucats ypaBHeHu€ napabosl, JMPEKTPHCa KOTOPOi uMeeT ypapHenue Y = 2.
2 y2
13. Haiitu koopauHaThl POKyCOB rHIepOOIBl —— — =
0
14. Beraucnure Matpuity C = A- B, e A= =
15. Haiitu paHr CHCTEMBI BEKTOPOB: = (-1; 2 O 1); = (2; -2; 1; -1); s = (3; -4; 1, -2);
t=(0; 2; 1; 1).

X +x, +x; =-1
16. Haiitu pemenne cuctemsl ypaBuenuii (merogom laycca) < —x; +2x, =0

X, +2x,=-2

2 -1
17. Haiitu wmatpumy A, obpatayio Matpume A = (3 ) MeronoM [I'aycCa u ¢ 1OMOIIBIO

anredpandecKux TOTIOTHEHHM.
18. CKOJIBKO pelIeHui MOKET MMETh CUCTEMA JINHCHHBIX YPaBHEHUIT?

19. {Xl + 3X2 = —2?
3X]_ + 9X2 = -1

20. CkoJbKO peleHni MOKEeT UIMETh CHCTEMa OJHOPOAHBIX JIMHEHHBIX ypaBHEHUN?
2 X1+ X3= 0

1 X1 +3X, =0

[ X2 +X%3=0
21. OmnpenenuTb pa3MEpPHOCTH JIMHEHHOTO MMPOCTPAHCTBA PEIICHNH CUCTEMBI:

(X1 + X + X3 — X4 — X5 =0

12X1 — Xp — 2X3 — X4 — 2xg =0

[ X1 + 2Xp + 5X3 — 2% - x5 =0



3 -1 1
A=(0 2 -1

22. Haiinure coOCTBEHHBIC 3HAYCHUS H COOCTBEHHBIE BEKTOPHI MAaTPHIIBI -1 2

23. Ha monke 26 xHHT, U3 KOTOPHIX 17 Ha pycckoM s3eike. Hayranm 6epyres 3 kauru. KakoBa BeposSTHOCTB
TOTO, YTO BCE OHH Ha PyCCKOM SI3BIKE?

24. BeposTHOCTp MOPaXEHUS LENW KaKABIM N3 CTPEIKOB COOTBETCTBEHHO PAaBHBI:
p2=0,3; p3=0,8. KakoBa BepOsITHOCTb MOPaXKESHUSI LEU XOTSI ObI OTHUM M3 CTPEIIKOB?

25. TlpomsBomurcsi crTpensba 1o MuileHH. [IpM KakaoMm BBICTpelie BEpOsTHOCTH mnomnacts pasHa 0,1
(mpomaxHyThCsl, coorBercTBeHHO, 0,9). IlpomsBeneHo naBa BbicTpena. KakoBa BeposSTHOCTb, 4TO 00a BBICTPEIIBI
YCIIEIIHBL; YTO OAMH YCIEIIeH, OAUH NIpoMax; ABa mpomaxa?

26. IlpomsBomurcsi crTpenbba 1o MulleHH. [IpM KakaoM BBICTpelie BEpOsITHOCTH mnomnacts pasHa 0,1
(mpoMaxHyTbCs, cOOTBETCTBEHHO, 0,9). IlpomsBeneHo 5 BeicTpenoB. KakoBa BEpOSATHOCTH, UTO BCE IISATH BBICTPEIIOB
YCIIEIIHBI; YTO BCE IATHh BBEICTPENIOB HEYAAYHBI; 9TO IMEEM IBAa MOTAJaHUs U TPH IpoMaxa?

27. TpomsBoxutcst crpenpba mo MmumeHH. lIpW KakagoM BBEICTpeNie BEpPOATHOCTH momacTs paBHa 0,1
(mpomaxHyThCs, cOOTBETCTBEHHO, 0,9). [Ipon3seneno 5 BricTpenoB. KakoBa BEpOSTHOCTb, YTO XOTS OBl OJMH BHICTpPEI
yCIIeIIICH.

28. Hust cobeituit A, Hy, Hy B ciyuaiinom skcmepumente usectno: HiH, = &; p(Hy) = 0,5; p(Hy) = 0,2;
p(AH.) = 0,3; p(A|H,) = 0,4. Kakosa BepositHocTh P(A) cobbiTrst A?

29. BeposTHOCTh TOro, 4tro oOpa3ell OeToHa BBIIEPKUT HOPMaIbHYIO Harpy3ky, pasHa 0,9. Haiitu
BEPOATHOCTH TOTO, UTO U3 7 00pa3LoB UCIBITaHUE BeIAepkaT 5. He menee 5?

30. BeposTHOCTh TOsiBIeHHs OpakOBaHHOTO M3JENHs NPU MaccoBoM mpousBoactBe pasHa 0,001. Haiitn
BEPOSITHOCTB TOTO, 4TO B naptuu u3 2000 uznenuii Oyner poBHO 3 OpakOBaHHBIX.

31. HesaBucumble ciyyaiiHple BeIMYMHBI X; U X, paclpeaeieHbl
DX; =4; MX;=-3, DX,;=9. Haiitu MY u DY, ecnu Y=2X; 3X;-1

32. Ompenenuts BepOATHOCTh TOTO, UTO Ipu moAdpackiBanny MoHETH 100 pa3 opén Bemanet 6omuee 40 pas.

33. Mosnera 6pomrena 1000 pa3. Moreta cumMmerprdHas. KakoBa BEpOsSTHOCTB, 4TO BEIMAneT He MeHee 500
repOoB; uTo BhImazaet Meree 510 repoos?

34. Mosnera 6pomena 400 pa3. Morera cumMmerprdHas. KakoBa BEepOsSTHOCTB, 9YTO YHCIIO BBHIMAICHUH repda
Oynet B unTepBaiue [190;210] ?

35. Mosnera 6pomrena 400 pa3. Morera cumMmerpudHas. KakoBa BEpOsSTHOCTB, YTO YHCIIO BBHIMAICHUH repda
Oyznet B untepBaie [180;220] ?

36. Monera 6porrena 400 pa3. Monera cumMeTrpuuHas. KakoBa BEpOsSITHOCTb, YTO YMCIIO BBINAJICHUH repoda
Oyznet B untepBaie [170;230] ?

p. = 0,6

HOpMalbHO, MX; = 2,

37. HallTu CHUMMETpPUYHBIH OTHOCHTEIIHO CpEJHEro 3Ha4yeHWs WHTEpBal, B KOTOPHIH BeJIMYHHA
& ~ N(3;2) nonanaer ¢ BeposiHocTEH0 0,95.
38. lImeem [fBe HE3aBUCHMBIE HOPMAJIbHO paclpeiel€HHble ciydailHple BeIWdMHBl X u Y@

X wmmeer pacnpenencHue Ne(1;3), Y mmeer pacmpenencHue Ne(-1;4). OmpenenuTh pacmpenelicHHE CIyYaifHON
BeqmuuHbEl Z = X -Y 1

39. Cseropekiama cymepmapkera coctout u3 1000 gami. BeposTHOCTE 0TKa3a OHOI JIaMIIBI 3a Bedep paBHA
0,003. KakoBa BepOATHOCTb, YTO 3a BeUep HE OTKAKET HU OJIHA JIAMITOYKA?

40. Cgetopekiama cymnepmapkera coctout u3 1000 mamm. BeposTHOCTh OTKa3a 0HOMU JIaAMITBI 32 Beuep paBHA
0,003. KakoBa BepOSTHOCTh, YTO 3a Beuep OTKaXyT HE Ooiee 57

41. Caetopekiama cynepmapkeTa coctout u3 1000 mamm. BeposTHOCTE 0TKa3a OHOM JTaMIIBI 32 Bedep paBHA
0,003. KakoBa BepOSTHOCTb, YTO 32 Beuep OTKaXyT Oosee 37

42. BpinojHeHHe HOPM BBIPAOOTKH paboyrX XapaKTepu3yeTcs JaHHBIMU 13 TaOIHUIbL:

IpoueHt 90 100 110 120 130
BBINOJIHEHUSI -100 -110 -120 -130 -140
Cepenuna uHTEpBaa 95 105 115 125 135
Yucno pabounx 10 160 100 60 20
50

Haiitn cMemeHHyl0 W HECMEHEHHYIO OLEHKY JUIS IHMCIEPCHU BBIIOJHEHHS HOPM BBIPAOOTKM U 95%
JIOBEPUTEIIBHBIH MHTEPBAJ ISl TEHEPAIBLHOTO CPEIHEKBAAPATHUECKOTO OTKIOHEHUs. [IpoBepHUTh THIIOTE3y O TOM, YTO
CpeIHEKBaIpaTHUECKOe OTKJIOHEHHE BhINIOJIHEeHUsI 1aHa paBHO 10 (ypoBeHb 3HaunMocTH 0,05).

43. CpaBHuBaroTcs 1Ba crocoba o6pabotku aeraneid. [lepBbiM criocobom oOpaboTaHo 9 neraneii, BropsiM 13.

Bribopounsle cpeHne, COOTBETCTBEHHO, PABHBI X =307,11; Y 304,77. Beibopounsie qucnepceuu s2x = 2,378, s2y
=1,555. IIpu ypoBHe 3HauumocTH 0,1 BBIMOTHUTE NPOBEPKY F'MIIOTE3bI O PABEHCTBE T€HEPAIbHBIX JUCTIEPCHH.

44. Nansl 4 Touku: (2,1), (1,2), (3,3), (6,4). IIpoBectn uepe3 aux MHK-npsimyto.

45, Haner 4 Touxkm: (2,1), (1,2), (3,3), (6,4). Haiith x03PPUIMEHT KOPPEIAUN MEXIY CIyIaiHBIMU
BeIMYMHaMU X 1 Y.




Paznen 6 «eMeHThI MATEMATHYeCKOIl CTATHCTHKH»

1. Ha monke 26 xHUT, U3 KOTOPHIX 17 Ha pycckoMm si3bike. Hayran 6epyres 3 kHuru. KakoBa BepoSTHOCTD
TOTO, YTO BCE OHH HA PYyCCKOM SI3BIKE?

2. BeposrHocTh TOpaKeHHS IEIM KaXIBIM W3 CTPEIKOB COOTBETCTBEHHO paBHB: pP; = 0,6;
p2=0,3; p3=0,8. KakoBa BEpOATHOCTH IOPAKEHUS IEIIN XOTS OBl OHUM H3 CTPEIKOB?

3. IpomsBomutcst crpenpba mo wmumieHHW. lIpm KakgoM BBICTpETE BEpOSATHOCTH mmomacte paBHa 0,1
(mpomaxHyThCsl, coorBercTBeHHO, 0,9). IlpomsBeneHo nBa BeicTpena. KakoBa BeposITHOCTB, YTO 00a BBICTPEIBI
YCIIEIIHBL; YTO OAMH YCIEIIeH, OANH NIpoMax; ABa mpomaxa?

4. TlpomsBomurcsi crpensba mo MumeHH. [Ipu Kakgom BEICTpelie BEpOsTHOCTh mnomacts pasHa 0,1
(mpomaxHyThCs, cooTBeTcTBeHHO, 0,9). IIponsBeneHo 5 BreicTpenoB. KakoBa BeposITHOCTH, YTO BCE IISITh BBICTPEIIOB
YCIIEIIHBL; YTO BCE MATh BHICTPEJIOB HEYJAUHBl; YTO UMEEM J[Ba MOMAJaHUs U TPH Ipomaxa?

5. TlpomsBomurcsi crtpensba mo MumneHd. [IpM KakaoM BBICTpesie BEpOSTHOCTH nonacth paBHa 0,1
(mpomaxHyTbCs, cooTBeTCTBEHHO, ,9). [Ipom3BeneHo 5 BricTpenoB. KakoBa BEpOSTHOCTH, YTO XOTs OBI OIMH BBICTPEI
yCIIeIIIEH.

6. Jns cobwituii A, Hy, H, B cayuaitnom skcnepumente ussectno: HiH, = &; p(Hy) = 0,5; p(Hy) = 0,2;
p(AJH;) = 0,3; p(A|H,) = 0,4. Kakosa BepositHoCcTb P(A) cobbitust A?

7. BepostHocTh TOrO, uYro oOpasern OeTOHA BBIICPKUT HOPMANBHYIO Harpy3ky, paBHa 0,9. Haiftu
BEPOSATHOCTH TOTO, YTO U3 7 00pa3IoB HCIBITaHUE BhIepKaT 5. He menee 57

8. BeposarHOcTh MOsBICHUS OpakOBaHHOTO H3ACIHA MPH MaccoBoM mpou3BoncTBe paBHa 0,001. Haiitu
BEPOSITHOCTB TOTO, 4TO B naptuu u3 2000 uznenuii Oyaet poBHO 3 OpaKOBaHHBIX.

9. HesaBucumble ciaydaiiHple BeNMWYMHBI X; © X, pacmpeieieHbl HoOpMalbHO, MX; = 2,
DX; = 4; MX;=-3, DX,=9. Haiitu MY u DY, ecnu Y=2X; 3X;-1

10. OmpexnenuTb BEPOSITHOCTH TOT'O, YTO IPU nojaopackiBaHuy MoHeTh! 100 pa3 opén BeimazeT 6onee 40 pas.

11. Mosneta 6pomrena 1000 pa3. Monera cuMmmerpudHasi. KakoBa BeposITHOCTB, 4TO BbIajeT He MeHee 500
repOoB; uto Beinanet MeHee 510 repooB?

12. Momneta 6pomena 400 pa3. MoHeTta cumMerpudHast. KakoBa BepOSTHOCTh, YTO YHCIIO BBHIACHUHA repoda
Oyner B mHTepBae [190;210] ?

13. Momneta 6pomena 400 pa3. MoHeTa cumMmeTpudHas. KakoBa BepOSATHOCTh, YTO YMCIIO BEIMageHUN repba
Oyner B uHTepBae [180;220] ?

14. Momneta O6pomena 400 pa3. MoHeTta cumMerpudHast. KakoBa BepOSTHOCTh, YTO YHCIIO BEIMafeHUH repda
Oyner B mHTepBae [170;230] ?

15. HaifTu CHUMMETPUYHBIII OTHOCHTEIBHO CpPEJAHEr0 3HAYEHUs WMHTEpBaJ, B KOTOPBIH BEJIMYMHA

& ~ N(3;2) nonanaer ¢ BeposiHocTEH0 0,95.

16. Mmeem JBe He3aBUCHMBbIE HOPMAJIBHO pacHpelesi€HHble —ClydaiHble BeNMYMHBI X U Y:
X wmmeer pacnpenencHue Ne(1;3), Y mmeer pacmpenencHue Ne(-1;4). OmpenenuTh pacnpenelicHHE CIyYaifHON
BesmunHbel Z= X -Y 1

17. Ceeropexiama cymepMapkera coctouT u3 1000 mamn. BeposiTHOCTR 0TKa3a OHOM JIaMITHI 32 BEYEp paBHA
0,003. KakoBa BEpOSTHOCTb, YTO 32 BEUEP HE OTKAKET HU OJ[HA JJaMIIOuKa?

18. Ceeropexiama cynepMapkera coctouT u3 1000 mamn. BeposiTHOCTR 0TKa3a OHOM JTaMITHI 32 BEYEp paBHA
0,003. KakoBa BepOSTHOCTB, UTO 3a Beuep OTKaXyT He Ooee 57

19. Caeropekiama cynepmapkera coctout u3 1000 amn. BeposTHOCTh OTKa3a OJHOM JIaMITbI 32 Beuep paBHA
0,003. KakoBa BepOSTHOCTh, YTO 3a Beuep OTKaxyT Oosee 37

20. BpInosHeHHe HOPM BbIpaOOTKH pabOYHX XapaKTepU3yeTcs JaHHBIMU U3 TaOIUIbL:

IMpouent 90 100 110 120 130
BBITIOJTHEHUS -100 -110 -120 -130 -140
CepenuHa HHTEpBaIa 95 105 115 125 135
Yuco padbounx 10 160 100 60 20
50

Haiitn cMelieHHyI0 W HECMENIEHHYIO OLEHKY JUIs JHCIEPCHU BBIIOJIHEHHST HOPM BbIpaObOTKH U 95%
JIOBEPUTEIBHBIH MHTEPBAJ ISl TEHEPAIBLHOTO CPEIHEKBAAPATHUECKOTO OTKIOHEHUs. [IpoBepuTh THIIOTE3Y O TOM, YTO
CPEIHEKBaIpaTHYECKOE OTKIOHEHHE BHINOIHEHHMS I1aHa paBHo 10 (ypoBens 3Hauumoctu 0,05).

21. CpasHuBaroTcs 1Ba criocoba oopadotku neraieid. [lepeiMm ciocobom obpaborano 9 neranei, BropsM 13.

Bribopounsie cpenane, COOTBETCTBEHHO, PaBHBI X =307,11; Y. 304,77. Beibopounsie aucniepcuu s2x = 2,378, s2y
=1,555. IIpu ypoHe 3HauumocTH 0,1 BBIMOTHUTE NPOBEPKY FMIIOTE3bI O PABEHCTBE T€HEPANIBHBIX JUCTIEPCHH.

22. Jansl 4 Touxwu: (2,1), (1,2), (3,3), (6,4). IlpoBectn yepe3 aux MHK-npsimyto.

23. Hanst 4 toukm: (2,1), (1,2), (3,3), (6,4). Haiitn k03(pPUIMEHT KOPpENSIIUM MEXKAY CIydailHBIMU
BenuunHaMu X n Y.




53 Onpeae.ﬂe}me COOTHOIIIEHHUS 00beMa SaHﬂTHﬁ, MPOBEICHHOC MYTEM HEMOCPEACTBCHHOT 0
B3aUMOJeicTBHS NMeJaroruieckoro paﬁoTﬂmca C Oﬁy‘{alO[Ill/lMl/lCﬂ mo O‘IHOﬁ, O0YHO-32049HOI1 q)opme

Buabl KOHTaAKTHOM

padoTsbI

O0pa3zoBaTesibHbIe TEXHOJIOTHI

O0bem 3aHATHIL, IPOBOAMMBIX
NMyTeM HeNnocpeaCTBEHHOI 0
B3auMOJeliCcTBUSA
NneAaroru4ecKoro padoTHUKA ¢
o0yuaomumMucs (aK.4)

O0bem 3aHaATHIA €
npuMeHeHHeM
3JIEKTPOHHOI0 00y4YeHus,
JUCTAHIMOHHBIX
00pa3oBaTebHbIX
TEXHOJIOTHIi (aK.4)

KonrakTHas padora
(Bcero ak.4.)

JIeKIIHOHHOT O
TUNA (JIeKIHH)

Cemunapckoro
THNA
(cemuHap
JHCKYCCHS)

Cemunapckoro
THIA
(npakTuyeckue
3aHATHUSA)

18

18

CemMuHapckoro
THIA

(KypcoBoe
NPOEKTHPOBaHNE
(padora))

Cemunapckoro
THNA
(n1adoparopHble
padoThI)

IIpomeskyTouHast
arrecranus
(3K3aMeH)

2,2

2,2

Hroro

8,2

18

26,2

CoomHuouienue 06vema 3ausamuil, NPOBOOUMbIX NYNeM HeNnOCPeOCMBEHHO20 83AUMOOECIMEUsL
neoazoeuyeckoeo pabomHuKa ¢ 00yYarWUMUCs No OYHOU, 0YHO-3a04yHOU (popme — 31%

5.4 OnpenesieHue cOOTHOLIEHUS 00beMAa 3aHIITHH, IPOBeeHHOE yTeM HeNOCPeICTBEHHOI0
B3aUMO/IeHCTBUS NeJaroru4ecKoro padoTHUKA ¢ 00y4yaouMucs 1o 3a04Hoil ¢popme

Buabl KOHTAKTHOM

padoThI

Oopa3oBare/ibHbIEe TEXHOJIOTHU

O0beM 3aHATHI, NPOBOAUMBIX
MyTeM HENOCPEeICTBEHHOTO
B3aUMO/eHCTBUSA
NeIarorn4eckoro paboTHMUKa ¢
o0yuaomumMucs (aK.4)

O0bem 3aHsTHIl €
npuMeHeHHeM
3J1eKTPOHHOI0 00y4YeHMusl,
JUCTAHIMOHHBIX
00pa3oBaTeJbHBIX
TeXHOJIOTHIi (aK.4)

KonrakTHast padora
(Bcero ak.4.)

JleKLIMOHHOTO
TUna (JIeKUHU)

Cemunapckoro
THIA
(cemuHap
JHCKYCCHS)

Cemunapckoro
THIIA
(mpakTu4yeckue
3aHATHA)

Cemunapckoro
THIIA

(kypcoBoe
NMPOeKTHPOBaHNE
(padora))




Oopa3oBare/ibHbIE TEXHOJIOTHH
O0bem 3aHATHIA, MIPOBOANMBIX O0bem 3aHsATHIl €
B . NMyTeM HeNnocpeaCTBEHHOI 0 npuMeHeHHeM
UJbl KOHTAKTHOM L KonrakTHas padora
paGoThi B3auMo/ieicTBHUSA 3J1eKTPOHHOI0 00y4YeHHsI, (Bcero ax.u.)
NneAaroru4ecKoro padoTHUKA ¢ JUCTAHIMOHHBIX
o0yyaommumucs (aK.4) 00pa3oBaTeJIbHBIX
TeXHOJIOTHH (aK.4)
CemuHapckoro
THIIA
(n1adopaTopHble i )
padoThI)
IIpomesxyTouHast
aTTecTanus 2,2 - 2,2
(3K3aMeH)
Uroro 6,2 8 14,2

Coomnowenue obvema 3aHamuil, NPOBEOEHHbIX NYMEM HENOCPEOCNBEHHO20 63AUMOOELICMBUS]
neoazoeuueckoeo pabomuuKa ¢ 06yHanWUMUcs no 3a04Hol gopme 44%

6. Meroanyeckue yKa3aHHUA 110 OCBOCHHMIO AU CUMIIJIMHBI

6.1 YueOHO-MeTOAMYECKOE 00ecneueHne JUCIMIIINHBI

Memoouueckue yxazanus 015 npenoodasamers

W3ydeHne AWCIUIUIMHBI TPOBOIUTCA B (GopMe JIGKIWH, NPAKTUICCKUX 3aHATHH, OpraHU3aIUH
CaMOCTOSATENFHOW pabOThl CTYACHTOB, KOHCYNbTalWid. ['TTaBHOE Ha3HAYCHHE JICKIUH - OOCCIICYUTH TEOPETUICCKYIO
OCHOBY OOydYeHHs, pPa3BUTh HHTEPEC CTYJAEHTOB K YUeOHOW NeATENbHOCTH U K H3YYEHHIO KOHKPETHOH Yy4eOHOM
JIUCIUILINHBL, CPOPMHUPOBATh Y 00YYaIOIINXCS OPUEHTUPHI I CAMOCTOSTENBHOM paboThl HaJl JUCIHUITIIMHOM.

OCHOBHOW IIeNIbI0 NPAaKTUYECKUX 3aHATUH sBIsAeTCS O0OCyXIeHHE Hanbosee CIOXKHBIX TEOPeTHYECKUX
BOIPOCOB JHCHHUIUIMHBI, UX METOAOJIOTHYECKAs M METoau4veckas mnpopaborka. OHU mpoBomsATcs B (opme ompoca,
JIUCITyTa, TECTUPOBAHMUS, 0OCYKICHUS TOKIA0B U Mp.

CaMocrosiTenbHass paboTa ¢ HAYYHOH M y4eOHOW JUTEpaTypod MOIOJIHSETCS PAbOTOH C TECTHPYIONIMMU
CHCTEMaMH, TPEHHHTOBBEIMH IPOTpaMMaMH, WH(POPMAIIMOHHBEIME 0a3aMH, 00pa30BaTENbHEIM PECYPCOB AIIEKTPOHHOMN
HHPOPMAMOHHO-00pa30BaTeIFHON cpelibl U ceTu IHTepHeT.

6.2 Meroauyeckue MaTepuaibl O0yYalOIIUMCA MO [IMCUHUIUIMHE, ONpele/silolHe IMPouexypbl
OLlCHMBAHUS 3HAHUI, YMEHU, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH

Meronnyeckue marepuanbl IOCTYNHBI Ha caiite «JInuHast cryaus» B paszzpene «MeToauueckue yka3aHus U
ocoous».
Metoandeckue yka3anusa «BBeneHHE B TEXHOIOTHIO O0YUICHUY.

2. Meroauyeckre yKa3aHusi 1O MPOBEACHHUIO y4eOHOTro 3aHsTus «BeGuHapy.

3. Meroauueckue yka3aHusl MO INpoBeleHHI0 3aHsATHI «CeMHuHap-00cykaeHHe ycTHOro sccey», «CeMuHap-
00CyXIeHHE YCTHOTO JIOKJIaia.

4. Metonuueckue yKa3aHHs 110 POBeJIeHUIO 3aHsATH «CeMUHap — CeMHHap-acecCMEHT pedeparay.

5. MeTtoamueckue yka3aHUs IO MPOBEINCHUIO 3aHATHSI «CeMHHAp — aceCCMEHT AHEBHHUKA IO (QU3KYIBTYpE H
CIIOPTY».

6. MeToamueckue yka3zaHUsI IO MIPOBeACHUIO 3aHATHs «CeMuHap — 00CyKIeHHE pedepaTay.

7. MeTtoauueckue yKazaHUs 10 TPOBEICHHIO YYEOHOTO 3aHATHS C KOMITBIOTEPHBIM CPEICTBOM OOYYCHHUS
«[IpakTHueckoe 3aHsITHE - TECT-TPEHUHI.

8.MCTO)II/I‘IQCKI/IC YKasaHusg 10 MPOBCIACHUIO yqe6Horo 3aHATHA C KOMIIBIOTEPHBIM CPEIACTBOM O6y‘IeHI/I$I
«IIpakTryeckoe 3aHIATHE - TIIOCCAPHBIA TPEHUHI Y.

9. Meronueckre yKa3aHus 1o mpoBeaeHunto 3ausaTus «[IpakTuyeckoe 3aHsITHE - II03ETOBOE TECTUPOBAHHEY.

10. TlosoxeHue 0 peau3alny MEKTPOHHOTO 00yUYEHHs], TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA.

11. Mertoandeckne yKa3aHHA IO TIPOBEACHWIO 3aHATHS «lIpakTHueckoe 3aHATHE - aNTOPUTMHUYECCKHHA
TPEHUHDY.

Yka3zaHHBIE METOJUYECKUEC MATePHANBI IS OOYYAIONIMXCS TOCTYMHBI B JIMYHOW CTyamu 0OyYaromerocs, B
paszene pecypchl.

6.3 OcoGeHHOCTH peaauW3anNM ANCHUILINHBI B OTHOINEHHH JIMII W3 YHCJIA HWHBAJIHWIAOB M JHI C
OrpaHHYeHHBIMH BO3MOKHOCTSIMH 3I0POBbSI

CTyIeHTHI ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0OPOBbBsI, B OTJIMYHE OT OCTAIBHBIX CTYACHTOB, IMEIOT CBOU
crierupuiIeckue 0COOEHHOCTH BOCTIPUATHS U TIepepabOTKH yueOHOTO MaTepuraa.

TTon6op u pa3paboTka y4eOHBIX MaTEPHAJIOB JOJDKHBI MPOU3BOAUTCA C YIETOM TOTO, YTOOBI IPEIOCTABIATh
9TOT Marepual B pa3in4HbIX (opMax Tak, 4TOObl WHBAIMABI C HAPYLUICHUSIMH CJlyXa MOJydand HHGPOPMAIHIO
BU3YyaJIbHO, C HAPYIICHUSIMH 3PEHHUS - ayJHalbHO (HAIPUMEp, C HCIIOJIb30BAHMEM IPOrPAaMM-CUHTE3aTOPOB PEUH) HIIH C
TTOMOIIBI0 TU(DITONHPOPMAITHOHHBIX YCTPOHCTB.




Bribop cpeactB m  MeTOHOB OOYYEHHS OCYIIECTBISIETCA CaMHUM TperogaBatersiM. [lpm 3ToM B
00pa3oBaTeNFHOM TIpOIlecce PEKOMEHAYETCS HCIIONB30BAHNE COLIHANBHO-AaKTHBHBIX W PEQIEKCUBHBIX METO/IOB
00yUYeHMsI, TEXHOJIOTHH CONMOKYIBTYPHOU peaOHIUTAIlNN C TIeTHI0 OKa3aHHsI TIOMOIIM B YCTAHOBIICHHH TIOJTHOIICHHBIX
MEXIIMYHOCTHBIX OTHOIICHHWH CTYICHTOB C OTPaHMYEHHBIMH BO3MOXHOCTSAMH 3IOPOBBS C MPEMONABATCISIMH M
IPYTAMH CTyICHTaMH, CO3AaHUsI KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTYACHICCKOH TpyTIIIe.

Pa3zpaboTka y4eOHBIX MaTepHAIOB M OpraHM3alus ydeOHOTro Iporiecca MPOBOJUTCS C yIETOM HOPMAaTHBHBIX
JIOKYMEHTOB U JIOKaJBHBIX aKTOB 00pa30BaTeIbHON OpraHU3aluy.

B cooTBercTBMM C HOpPMAaTHBHBIMH JOKYMEHTaMH HMHBAJIMIBl M JIMLIA C OTPaHMYCHHBIMH BO3MOKHOCTSIMHU
30pOBbsI O 3PEHUI0 MMEIOT MpaBO MPHUCYTCTBOBaTh Ha 3aHATHAX BMECTE C AaCCUCTEHTOM, OKa3bIBAIOIIUM
oOyyatoremMycsi HeoOXOIUMYIO TIOMOIIb; MHBAIUABI U JIMIA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbBS IO CIIYXY
HMEIOT [IPAaBO Ha UCIIOJIb30BaHKE 3BYKOYCHIINBAIOIIEH annaparypsl.

[Ipu mpoBeneHHM NMPOMEKYTOUHOW aTTECTALMKM MO JUCHUILIMHE 00ECredMBaeTCsi COONIOJCHUE CIIEAYIOLINX
o0mmx TpeboBaHUI:

- TpOBEIEHHE AaTTEeCTAllMH [UIsI WHBAIMAOB B OJHOM ayIUTOPUH COBMECTHO C OOYYAIOUIUMHCS, HE
SIBIISIOIIMMUCS WHBAIAIAMH, €CIH 3TO HE CO3MaeT TPYAHOCTEH /i WHBAIMIOB W WMHBIX OOYYAIOMHXCS MpH
MIPOXOKACHUH FOCYIapCTBEHHOW UTOMOBOM aTTECTALlUU;

- TPHUCYTCTBHE B AayAWTOPHH AaCCHCTEHTa (ACCHCTEHTOB), OKAa3BIBAIOIIETO OOYYAIONINMCS WHBAIHIAM
HEOOXOMUMYI0 TEXHHYECKYI0 IOMOIIb C YYETOM WX HWHIWBHUAYAITBHBIX OCOOCHHOCTEH(3aHATH pabouee MecCTo,
HepeIBUraThCsl, IPOYUTATh U O(OPMUTD 33/1aHKe, OOIIATHCS C HK3aMEHATOPOM);

- MOJIb30BaHME HEOOXOJUMBIMU OOYYArOIIMMCSl MHBAIUIAM TEXHHYECKUMH CPEACTBAMHU TPH MPOXOXKICHUU
aTTEeCTAallU{ C YU€TOM UX MHJIUBUAYaAIbHBIX OCOOEHHOCTEH;

- o0ecrieueHHe BO3MOXXHOCTH OECHPENSITCTBEHHOTO NOCTYyNa OOY4YaloIIMXCsl WHBAIMIOB B ayIUTOPHH,
TyaJIeTHBIE U IpyTHe TIOMEIEHHs], a TAaKXKe UX MPeObIBaHUS B YKa3aHHBIX TOMEIIECHUIX.

I[Io nmceMeHHOMY 3asBICHHIO OOYyYArOIIErocs WHBAIKAA TPOIODKUTCIHHOCTh CHAa4d  OOYJarOIIIMCS
WHBAIAAOM K3aMEHA MOXKET OBITh yBEIHUYCHA IT0 OTHOIICHHUIO K YCTAHOBIICHHOH MPOJIOKUTEIFHOCTH €0 CIauu:

- MPOJOJDKUTETHHOCTh CAaYH SK3aMeHa, IPOBOIUMOTO B MIUCEMEHHOH (hopMe, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJDKUTENHFHOCTD ITOATOTOBKH 00YUYaIOMIErocs K OTBETY Ha SK3aMeHe, TPOBOIUMOM B YCTHOH opme, - He
Ooee yem Ha 20 MHHYT.

B 3aBHCHMOCTH OT WHAMBHIYaJbHBIX OCOOCHHOCTEH OOydJalOMHMXCS C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBBsI OpraHU3aIKsI 00ECIICUNBACT BHIMOJHEHUE CIIAYIONIUX TPEOOBAHUI PU MPOBEICHUN aTTECTALIUH:

a) ISl CTIETBIX:

- 3aJaHusl M WHbIE MaTepHalbl JUId CAa4M dK3aMeHa O(OPMISIIOTCS B BHAE DJIEKTPOHHOTO JIOKYMEHTa,
JIOCTYTIHOTO C MOMOIIBI0 KOMIIBIOTEPA CO CHEIUATU3UPOBAHHBIM NPOTPAaMMHBIM 00€CIeUeHHEeM Ui CIEMBIX, JTHO0
3aYUTHIBAIOTCS ACCUCTEHTOM;

- NMMChbMEHHBIC 3aJ[aHMsI BBHITIOJIHSIIOTCS O00YYAONIMMHUCS C WCIOJB30BaHWEM KIIaBHATYphI ¢ a30ykoi Bpaiimns,
00 HAJAUKTOBBIBAIOTCS ACCUCTEHTY;

0) 1 c1aboBUISIINX:

- 3aJaHusl W WHBIE MaTepHalbl JUIs CIAayd dK3aMeHa O(OPMIISIOTCS YBEIWYEHHBIM IpupTOM u\miu
HCTIOJIB30BaHUEM CIECIIHATH3HPOBAHHBIM IIPOTPaMMHBIM O0ecIiedeHueM Jaws;

- obecnieunBaeTCsS MHINBUAYAIbHOE paBHOMEpHOE ocBemeHne He MeHee 300 Jrokc;

- TpU HEOOXOAMMOCTH OOyJaromUMCS TIPEAOCTABICTCS YBEIUYMBAIOIICE YCTPOHCTBO,OMYCKACTCS
HCTIOb30BaHUE YBEIMYHUBAIOLINX YCTPOUCTB, UMEIOIIMUXCS Y 00yUaIOIINXCS;

B) JUTA TIIyXUX U CIa0O0CTBIIIAIINX, C TSDKEJIBIMUA HApYIICHUSIMH PEUH:

- uMmeercs B HaimuyuM UHQOpManmoHHas cuctema "McTok" g criabocnblmamux —KOJUIEKTUBHOTO
MIOJIb30BAHUS;

- TT0 WX KEJIAHWIO UCIBITAHNS MPOBOJSITCS B DJICKTPOHHOM MIIM ICEMEHHOH (opme;

T) AJIsL JIML ¢ HApYIICHUSIMH OTIOPHO-/IBUTaTEILHOTO alapara:

- TECTOBbIE W TPEHUHIOBbIE 3aJaHUsl N0 TEKyIeH M TNPOMEXYTOUHOW aTTECTAllMH BBIIOJIHSIIOTCS
oOyJalomuMucss Ha KOMIIbIOTepe depe3 calrT «JInunast cTynus" ¢ HCIOJIB30BaHUEM 3JIEKTPOHHOTO OOy4eHUs,
JIMCTAaHIIMOHHBIX TEXHOJIOTHH;

- aus oOydeHWs JMI C HapyIICHUSMH OIIOPHO-JBUTaTEIbHOTO almapara HCIONb3yeTcs 3JIeKTPOHHBIN
00pazoBaTeNbHBIA pecypc, IEeKTpOHHast HH(pOpMaMoHHO-00pa3oBaTelibHas Cpea;

- 110 WX KEJIAHWIO HCIBITAHNUS MPOBOJATCS B YCTHOH (opme.

O HEoOX0AMMOCTH O0EeCTIeUeHHs CIISIIMATLHBIX YCIOBHH JIJISl MPOBEICHUS aTTeCTAlluN 00yJatoNUiCs TOIDKEH
COO0IMTH TICEMEHHO He Mo3/Hee, 9yeM 3a 10 nHei 10 Havyana arrectanuu. K 3asBieHuro npuiaraloTcst JOKYMEHTHI,
MTOJITBEP K TAIOIINE HAJTMUNE Y 00YJaronerocs HHANBUAYAIBHBIX OCOOCHHOCTEH (IIPX OTCYTCTBHH yKa3aHHBIX
JTOKYMEHTOB B OpPTaHHU3ALINH).

6.4 Meroanuyeckue peKOMEHIAIUH 110 CAMOCTOSITEJIbLHOM padoTe CTy1eHTOB

Lens camocTosITENbHON PaOOTHI - HOATOTOBKA COBPEMEHHOTI'O KOMIIETEHTHOTO ClielMaliucTa, GopMupoBanue y
HEro CriocoOHOCTEH M HaBBIKOB K HETPEPHIBHOMY caM000pa30BaHHIO U MPO(ECCHOHAIEHOMY COBEPIICHCTBOBAHHIO.

Peanu3anus nocraBneHHoOM Lenu NpeanoaaraeT peleHyue ClIeAyoIuX 3a1a4:



- Ka4€CTBCHHOC OCBOCHHC TCOPETHUYCCKOTO Mar€puaia I10 1/13y11aeM0171 JUCITUIIIINHE,

yray0sieHue u

pacImmpeHre TEOPETHUECKUX 3HAHNH C IIETBI0 UX MPUMEHEHHSI HA yPOBHE MEKIIPEIMETHBIX CBSI3EH;

- CHCTEMAaTH3alys U 3aKPEIUICHHE TTOTyYEHHBIX TEOPETHIECKUX 3HAHUH U ITPAKTHUECKUX HaBBIKOB;

- (opMHpOBaHHE YMEHHH II0 TIOMCKY W WCIIOJNB30BAaHMIO HOPMATHBHOHM, IIPaBOBOM, CIpPaBOYHOW U
CHELUaTbHON JINTEPATYPBHI, a TAK)KE APYTUX HCTOYHUKOB MH(pOpManum;

- pa3BHUTHE IO3HABATEIBHBIX CIOCOOHOCTEH M aKTMBHOCTH, TBOPYECKOH MHUIIMATHBBI, CAMOCTOSTEILHOCTH,
OTBETCTBEHHOCTH U OPTaHM30BaHHOCTH;

- (dopmupoBaHHEe CaMOCTOSTENBHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CaMOOOpa30BaHHIO,
CaMOCOBEPIICHCTBOBAHHIO M CaMOPEaT3aLiH;

- Pa3BHUTHE HayYHO-HCCIIEIOBATEIHCKUX HABBIKOB;

- (hopMHpOBaHME YMEHHs pellaTh NpaKTHYECKUe 3aJaud Npo(ecCHOHANBHON JesTENbHOCTH, HCIONb3Ys
NpUOOpETEHHBIE 3HAHUS, CTIOCOOHOCTH U HaBBIKH.

CamocrosTenbHas paboTa sSBISETCS HEOTHEMIIEMOH YacThI0 00pa30BaTEIBHOTO MpoIiecca.

CamocrosTenbHas paboTa MpearoiaraeT HHAMATABY CaMOro 00yJaromerocs B mporecce cOopa M yCBOCHHS
nHpopmanuy, NPUOOPETEHUs] HOBBIX 3HAHMH, YMCHHMH M HAaBBIKOB M €r0 OTBETCTBEHHOCTh 32 IUIAHMPOBAHME,
peau3aIyio U OEHKY pe3yIbTaToOB yaeOHOH mesTensHOCTH. [Iporece 0cBOSHHS 3HAHHI IIPH CaMOCTOSATENEHON padoTe
He 000cOo0IIeH OT IpyTruX GopM 00yICHHUS.

CamocrosiTensHas paboTa T0JDKHA:

- OBITh BBINMOJIHCHA WHAWBUAYAIbHO (WM SIBISTHCS 4YacCThi0 KOJUICKTHBHON pa0OoThl). B ciywae, korma
CaMOCTOsITeNbHAsE pa0OTa MOATOTOBJICHA B MOPAAKE BBIIOJNHEHHA TIPYIIOBOrO 3alaHus, B paboTe [enaeTcs

COOTBETCTBYIOIIAsA OI'OBOPKA,

- TOpeACTaBISITH cOo0OW 3aKOHUEHHYIO pa3palbOTKy (3Tam pa3pabOTKH), B KOTOPOW aHaJM3HPYIOTCS
aKTyaJbHbIE IPOOJIEMBI 110 ONPEETICHHON TeMe U €€ OTJEeNbHBIX aCIICKTOB;

- OTpaXXaTh HEOOXOANMYIO M JOCTATOYHYIO0 KOMIETEHTHOCTh aBTOPA;

- UMETh y4eOHYI0, HAyYHYIO W/HMIIH NPaKTHIECKYIO HAIPaBICHHOCTD;

- ObITh OopmiIeHA CTPYKTYpHO M B JIOTHYECKOW ITOCIEAOBATEIbHOCTH: THTYJIBHBIA JIMCT, OTJIABICHHE,
OCHOBHasl 4aCTb, 3aKJIIOYEHHE, BHIBOBI, CIICOK JINTEPATYPHI, NPUIIOKEHUS,

- couepXaTb KpaTKHEe M 4YeTKHE (OPMYIHPOBKH, yOEIUTENbHYIO apryMEHTAaIWIO, JOKa3aTeIbHOCTh M

000CHOBaHHOCTD BBIBO/JIOB,

- COOTBETCTBOBATh 3THUCCKUM HOpMaMm (MpaBmja IUTHPOBAaHUS U mapadpas; CChUIKHM HA KCIOJIb30BAHHBIC
oubnmorpaduueckue MCTOYHWKH, HCKIIOYEHHE IUIaruara, JyOnupoBaHMs COOCTBEHHOTO TEKCTa W HCIOJIb30BaHUS

qy)KuX pabdor).

7. ®OHA OLEHOYHBIX MAaTepHANOB [UISl TMPpOBeJeHUs] TeKYLlero KOHTPOJsI YCNeBaeMoCTH M
NMPOMEKYTOUYHOM aTTeCcTAlMHU MO AUCHUTINHE

7.1. CucremMa olleHMBaHUS Pe3yJIbTATOB TEKYILEro KOHTPOJISI YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTAllNH, a TAK/Ke KPUTEPUH BHICTABJIEHHUS OL€HOK, ONMCAHME LIKAJ OLCeHUBAHMS

HanmenoBanue Kpurepuu u ommcanue orkat
OPMBI IIPOBEACHUS . IIpencraBiaeHue OLICHUBAHMS
Ne bop P o A OnucaHue moka3arelei pel H 0
TeKyIeH u OLIEHOYHOTO (wxanwvr: 0 —100%,
n/n . OIICHOYHOTO MaTepHaia
MIPOMEKYTOUHOU Matepuaina B poHe yemuvipexbaiivHas,
aTTeCTalluu MaxomempuyecKkas,)
1 ITozeroBoe KonTponbHoe Meponpustre Cucrema - ot 0 10 49,9 % BBIIOITHEHHBIX
TECTUPOBaHNE o y4eOHOMY MaTepuaiy CTaHIApPTU3UPOBAaH | 3aJlaHUM — HE
(I137) KaXI0¥ TeMblI (pa3zaena) HBIX 3aJJaHUI YZAOBIIETBOPUTEIIBHO;
JIHMCIUIINHBI, COCTOSIIEE B - ot 50% 1o 69,9% -
BBITIOJTHEHUH 00YJIarOIIIMMCS YAOBIETBOPUTENHHO;

CUCTEMBI
CTaHJIAPTU3UPOBAHHBIX
3aJJaHui, KOTOpast MO3BOJISET
ABTOMATH3UPOBATh
MpoLEAYypY U3MEPEHUS
YPOBHSI 3HaHUM U yMEHUH
obyJaromerocs.

MopaynbHOE TecTUpOBaHUE
BKITIOUAET B ce0s1 CIIeIyIOIINe
THUIBI 3aJIAHUN: 3aJJaHHUE C
€IMHCTBEHHBIM BHIOOPOM
OTBETA M3 MIPEII0KEHHBIX
BapHAaHTOB,

3a/laHue Ha OnpeJeieHe
BEPHBIX M HCBEPHBIX

- ot 70% no 89,9% - xopouio;
- o1 90% no 100% - oTaugHO.




HaumenoBanue Kpurepuu u onucanue mkan
No (hopmbl TpOBECHMA Ormcare HokasaTeeii IIpencraBnenue OLICHUBAHUS
TeKyIeH u OLIEHOYHOTO (wxanwvr: 0 —100%,
n/m . OIIEHOYHOT'O MaTepuaia
MIPOMEXXYTOUHOH Marepuana B GoHze uemulpexoanibHas,
aTTecTaluu maxomempuieckas)
CY)KIEHUI; 3a1aHue C
MHO>KECTBEHHBIM BHIOOPOM
OTBETOB.

2 Oxzamen 1-51 yacTh K3aMeHa: [IpaxTuko- Kpumepuu OYEeHUBAHUSL
BBITIOJTHEHHE OOYYAIOIIMMHUCS | OPHEHTHUPOBAHHBIE | npenodagamenem NPaKmuKo-
MPaKTHKO-OPHUEHTHPOBAHHBIX 3agaHus OPUEHMUPOBAHHOU uacmu
3aJaHuil  (ATTECTAIIOHHOE 9K3AMEHA.

UCIIBITAaHUE TPOMEXYTOUYHOMH —  COOTBETCTBHE  COJIEPKAHUS
aTTeCTall|y, MIPOBOANMOE OTBETa  3aJaHUIO, MOJHOTA
YCTHO C  HCIOJIb30BaHUEM PacKpbITHS TEMBbl/3aJaHus
TENIEKOMMYHHKALHOHHBIX (oueHka COOTBETCTBUS
TEXHOJIOTHH) COJIepKaHUs OTBeTa
TeMe/3aIaHuIo);
- yMEHHe MPOBOANTH
AHATUTHYECKUN aHaJM3
MIPOYUTAHHON yaeOHoit u
Hay4HOH JUTEPATYPBI,
COIIOCTABIISITh TEOPHIO "
MPaKTHKY;
- JIOTUYHOCTb,

[IOCJIEN0BATENLHOCTE U3JI0KEHHUS
OTBETA;

- HaJTH4YHe COOCTBEHHOI0
OTHOLIEHHA oOyuwaromerocs K
TeMe/3a1aHuIO;

— apryMEeHTHPOBAHHOCTb,
JI0Ka3aTeNbHOCTh  H3JIaraeMoro
Mmarepuarna.

Onucanue wWKanbl OYCHUBAHUS
NPAKMUKO-0PUEHMUPOBAHHOU
yacmu IK3aMeHd

OrneHka COMIUYUHOY
BBICTABJIACTCA 3a OTBCT, B
KOTOPOM coliepKaHne
COOTBETCTBYET TeMe WK
3aJIaHuIo, o0ydaroruics
ray0OKO U OPOYHO  YCBOWII
yueOHBIH Marepual,
MOCNIE0BAaTEebHO,  YETKO |
JIOTHYECKH CTPOWHO  HW3JIaraeT
ero, JIEMOHCTPHPYET
COOCTBEHHBIE CYKICHUS "
paBMBIH_UIeHI/IH Ha 3a)1aHHon

TEMY, JENaeT COOTBETCTBYIOILUE
BBIBOJIBI; YMEET TECHO YBSI3bIBATH
TEOPUIO C NPAKTHKOH, CBOOOIHO

CHpaBIIsieTCs c 3a7a4amu,
BOIIPOCAMH W JPYTUMH BHIAMU
MIPUMEHECHUS 3HaHUH, HE
3aTPyAHSAETCS C OTBETOM MIpHU
BUIOU3MCHECHUN 3aJJaHuH,
MPUBOJIUT MaTepHAIBI
Ppas3IUYHbBIX HaY4HBIX
HCTOYHHKOB, MIPaBUIILHO
000CHOBBIBAET TIPUHSATOE
pelieHue, BIaJeeT

Pa3HOCTOPOHHMMH HABBIKAMU M




Hanmenosanue

KpI/ITepI/II/I X OIIMCAaHUC IIKaJl

OPMBEI ITPOBEICHUS . IIpencraBnenue OLICHMBaHUS
Ne (bop p . . Omnucanue moKa3areiei pex h 0
TeKyIeH u OLIEHOYHOTO (wxanwvr: 0 —100%,
n/m . OIIEHOYHOT'O MaTepuaia
MIPOMEKYTOUHON MaTepuaina B poHzme uemvipexoaiibHas,
aTTecTalun maxomempuieckas)
preMaMu BBIIIOJTHEHUS
3aaHMsl, ITOKA3bIBAET JOJDKHBIM
YpOBEHb c(hopMUPOBAaHHOCTH
KOMIIETCHIIUH.

O1leHKa «XOpOUi0» BBICTABIISETCS
oOyyaromemMycs, €ci  OTBET
COOTBETCTBYET M  PacKpBIBAET
TEMy WM 3aJaHde, MOKa3bIBACT
3HaHWEe Yy4eOHOro MaTepuana,
TPaMOTHO ¥ [0  CYIIECTBY
W3laraeT  ero, He JIOMyCKas
CYIIECTBEHHBIX HETOUHOCTEN TIpH
BBITIOJTHEHHH 3aj1aHus,
TIPaBUIILHO TIPUMEHSET
TEOPETHUECKUE TIOJIOKEHUS TIPH
BBITTOJTHEHHS 3aJaHKs, BIIAJEET
HeO6XOZ[I/IMI)IMI/I HaBbIKaMH u
npueMamMu €ro BBITIOJTHCHUA,
OQHAKO HCIIBITBIBACT HC6OJ'H)IIII/IC
3aTpyJHEHHs MpU (HOPMYIHPOBKE

COOCTBEHHOTI'O MHEHHS,
MOKA3bIBACT [TOJDKHBIH YPOBEHB
c(hOpMHUPOBAHHOCTH
KOMIIETEHIIUH.

OmeHKa  «y0081emeopUmMenbHOY
BEICTABJSIETCS.  OOydaromemycs,
€cii  OTBET B TIOJHOW Mepe
packpbiBaeT Temy/3a/laHue,
oOydJamuics UMeeT 3HAHUS
TOJIBKO OCHOBHOTO MaTepHala,
HO HE YCBOWJ €ro Jeraleu,

JIOTTyCKaeT HETOYHOCTH,
HEIOCTAaTOYHO MIpaBUJIbHEIC
(OpPMYITHPOBKH, HapyIICHUSI
JIOTHYECKOM

[10CJIEIOBATELHOCTH B

W3JI0KEHUU YIeOHOTO MaTepuana
10 3aJaHuI0, €ro COOCTBEHHBIE
CYXKIACHUA W pasMbIIIJICHUA Ha
3aJJaHHYI0 TeMy HOCSIT
IMOBEPXHOCTHBIN XapaKTep.
Orenka
«HEey008/1em80PUMENbHOY
BBICTABJSIETCS.  OOydaromemycs,
eCIM  HE  pPacKphTa  TeMma,
coJlepyKaHne oTBeTa HE
COOTBETCTBYET TeMe,
oOyuaromuiics He  oOmamaer
3HAaHUSIMH 110  3HAYUTEIBHOU
gacTH y4eOHOro MaTepHasia M He
MOXET TpaMOTHO HN3JI0KHUTh
OTBET Ha MOCTaBJCHHOE 3ajaHue,
HE BBICKA3bIBACT CBOCTO MHCHUSA
1o TeMeE, JIOIycKaet
CyIIECTBEHHBIC OIMHOKH, OTBET
BBICTPOCH  HEIOCJICIOBATEIBHO,
HEapryMCHTHUPOBAHHO.
HroroBast oleHka 3a 3K3aMCH




HaumenoBanue Kputepuu u onucanue nrkat
No hopmbl HpOBVe,I[CHI/I}I Ormcare HokasaTeeii [IpencraBnenue OLICHMBaHUS
TeKyIeH u OLIEHOYHOTO (wxanwvr: 0 —100%,
n/m . OIIEHOYHOT'O MaTepuaia
MIPOMEKYTOUHON MaTepuaina B poHzme uemvipexoaiibHas,
aTTecTalun maxomempuieckas)
BBICTABJIIETCS IIPETIOIaBaTeNIeM B
COBOKYITHOCTH Ha OCHOBE
OLICHMBaHUS pe3yIBTATOB
AJIEKTPOHHOTO TECTHUPOBAHUS
00yJaroImuxcss W  BBITOJHCHUS
HMU MPAaKTHKO-
OpPUCHTHUPOBAHHOM 4acTu
9K3aMeHa
2-51 9acTh DK3aMeHa: Cucrema Onucanue wKamwl OYEHUBAHUS
BBIMOJIHEHUE  3JICKTPOHHOTO | CTAHAAPTU3UPOBAH- | 9IEKMPOHHO20 MECMUPOBAHUS.
TECTHPOBaHUS HBIX 3agaauii | — oT 0 10 49,9 % BBITOTHEHHBIX
(arrecranpoHHOE WCIBITAaHHE | (TECTOB) 3aJaHAR -
MPOMEKYTOYHOH aTTeCTAINH HEYIOBJIECTBOPUTEIHHO;
C HUCHOJIb30BaHUEM — ot 50 mo 69.9%
WHQOPMAMOHHBIX TECTOBBIX YIOBJICTBOPUTEIHHO;
CHCTEM) —ot1 70 1o 89,9% — xopo1o;
— ot 90 g0 100% — oTauyHO

7.2 Tunoskie KOHTPOJIbHBIC 3a1aHUs WJIH UHbIE MaTE€pPHAJIbI, HeOﬁXO[[I/lM])Ie AJI1 ONCHKH 3HaHHﬁ,

YMeHMHii, HABBIKOB U (UJIU) ONBITA JeSITEIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOPMHUPOBAHHS KOMIETEHIHIi B
nporecce 0CBOEHHS 06Pa30BaTeIBLHON MPOrpaMMBbI

Paznean 1

1.

200 py0. mosio:xuau B 0aHK nmoj 7% roxosbix. Yepes roa cymma BKiIajga Oyaer

A) 214 pyo.

B) 207 py6.

C) 193 py6.

D) 186 py6.

Bank BeIIUIaunBaeT 10 7% rogoBbIx. KiIMeHT 3T0ro 6aHka CHSJI €O CBOEr0 c4YeTa Yepe3 rofi CBOK NpUObLIbL
— 140 ThIc. pydJeii. UM Ob1J10 M0JI02KeHO B 0aHK

A) 2000000 py6.

B) 200000 py6.

C) 2200000 py®6.

D) 1000000 pyo®.

Ieny ToBapa nonusnau Ha 20%, HOBYI0 HeHy nOHU3MIH emle Ha 10%. IleppoHayanbHast HeHA IOHU3WJIACH
Ha

A) 28%

B) 30%

C) 32%

D) 31%

Toprosel 3aKynuJI Ha Bce CBOM AeHbI'M HA ONTOBOI 6a3e ToBap M npoaaJ ero ¢ HaueHkoii 20%. Iocne
PACHIPOAaKH OH PelInJI IOBTOPUTH CTOJIb YAa4YHYI0 onepanuio. Becero oH mosyuusi npudbuim

A) 44%

B) 40%

C) 41%

D) 42%

Cronmocthb kBapTHpHI 60 Thic. Heknii ¢ponn 6epercsa oniaunBathb 60% eé croumoct. KimeHnt nomnxen
OILUIATHTH CaM

A) 24 thic. pyOieit

B) 36 teIc. pyOneit

C) 32 Teic. pybueit

D) 28 tsic. pyOuneit

Kgaprtupa crout 20 Toic. pyd.aeii. KiueHnt codpan 15 Thic. pydJieil. ITa cyMMa coCTaBJIsIeT OT MOJTHOIM
CTOMMOCTH

A) 75%

B) 50%

C) 70%




10.

11.

12.

13.

14.

15.

D) 25%

Hexro BJj0:kuJ B 0aHk 1eHbIH noJ S0% roaosbix. Yepes ABa roga ero BkJajg

A) yBenmumics Gosee 4eM B 2 pasa

B) yBemmumics B 2 pasa

C) yeemmumiics B 1,5 paza

D) yBenuumics MeHbIIE 4eM B 2 pasa

J11 OTKPBITHA HOBOI0 0aHKa TpedyeTcs YCTABHOM KanmuTal 2 MJIH. py0. Y couckareseil umeercst 1,5 MuH.
PY0. ITa cymMMma cocTaBJsieT OT Tpedyemoii

A) 75%

B) 25%

C) 50%

D) 70%

IepBblii yieH apudMeTHUECKOI MPOrpeccu paBeH IBYM, AecATHI - 1ecaTH. CymMMa nepBbIX JecATH
YJICHOB 3TOM NMPOrpecCHy paBHa

A) 60

B) 50

C) 55

D) 65

IlepBblii 4ieH apudMeTHUYecKoil Mporpeccun paseH 1, nATkIii - 9. Pa3HocTh 3T0ii Mporpeccun paBHa
A) 2

B) 1

C) 9

D) 3

BocbMoii wieH apudmernyeckoii nporpeccuu paseH 16, necarsiii — 20, 1eBATHIH €€ YieH paBeH

A) 18

B) 24

C) 19

D) 22

Jdana apudgmernyeckas nporpeccusi: 3,5,7,9, ... . E€ onpeaensiromue napamerpbl a u d paBHbI

A) 3,2

B) 2,3

C) 31

D) 3,3

BocbMoii wiieH reomerpuyeckoii mnporpeccuu pasen 8, necsTolii - 16. 3HaMeHaTeJIb 3TOI Nporpeccuy paBeH

A) 2
B) 242

C) 8

D) 4

BocbMoii wieH reoMeTpuyeckoi nporpeccun paseH 8, necsarblil — 32, 1eBATHIN €€ YieH paBeH
A) 16

B) 20

C) 24

D) 22

1
3agana reomerpudeckasi nporpeccusi 1, —, Z y... CyMMa Bcex e¢ 4IeHOB paBHa

N |-

A) 2
B) 2/3
C) 312
D) %

Pazgen 2

1.

®ynkuus f (x) Ha3bIBaeTcsl YeTHOM, ecJIM AJIsl BceX X U3 00J1acTH onpeaeeHust

A) f(-x) =f(x)

B) f(-x) =-f(x)

C) f(xz) =f(x)

D) f(2x)=f(x)

M3 nepeunciaeHnbix ynkmuii 1) y=x2c0s X; 2) y = X (4 - xX9); 3) y = x%sinx; 4) y = x>sinx/4;  5)y =2x*+ x°
YeTHBIMH (PYHKIMAMH SIBJISIOTCS

A 1;4;5

B) 1;3;5



C) 2;4;5

D) 2;3;4

I'paduk yeTHON PyHKUIMHU CUMMeTPUYEH OTHOCHUTEJILHO
A) ocu opauHAT

B) ocwu abcrmcc

C) wHauama KOOpIHUHAT

D) oGuccextpucsl | KoOpauUHATHOTO yria

®yunkuus f (xX) Ha3pIBaeTCs HEYETHOM, ec/IH /1JIsl BCeX X U3 00J1aCTH onpe/esieHus
A) f(-x) = -f(x)

B) f(-x) = f(x)

C) f(x®) =-f(x)

D) f(-3x) =-f(x)

M3 nepeunciaennbix pynxmmii 1) y = x°sinx; 2) y = 2tgx/2; 3) y = x* - 3x; 4) y = X3/(X° +2); 5) y= x%cosx
HeYeTHbIMH SIBJISAIOTCS

A) 2;3

B) 1,4

C) 2:4,5

D) 4;5

I'padux HeyeTHOMH PyHKIUHM CHMMETPHYEH OTHOCUTEILHO
A) Hayaya KOOpAHHAT

B) ocu opaunar

C) ocwu aberuce

D) oGuccextpucsi 11 koopauHaTHOTO yriia

DyHKIUS HA3BIBAETCS MEPHOINYECKON, eCIH CYlIecTBYeT TaKkoe nmocrossHHoe yuciao T# 0, uro a1 Jaodoro x
U3 00J1aCTH OTpe/ie/IeHUsI BBINOJIHSIETCS] PABEHCTBO

A) f(x£T)=1(x)

B) Tf(x) = f(x)

C) f(T-x) =f(x)

D) T+f(x)="f(x)

W3 nepeuncaennsix gpynxmmii 1) y = 3 - sin’; 2) y = |x| + 2; 3) y = log,x; 4) y = 0,5tgx%; 5)y =sinx +
€OSX TMepHoAMYecKUMH (PYHKIMSIMH SIBISIOTCS

A 1;4;5

B) 1;2

C) 2;4

D) 4;5

s ¢pyskuuii 'y = 3cos 8x nepuoa papen

A) n/4

B) /8

C) w2

D) 3n/8

. Jast pynkumii y = 2ctg x/3 nepuoa paBeH

A) 3n

B) 2n

C) =

D) 3n/2

. Jnsa gynknun y = 7sin x/3 nepuon paBen

A) 6rn

B) 3rn

C) 3ml/7

D) 2n

. Ansa pyHknum y = 5tg 4X nepuoj paBeH

A) n/d

B) 5n/4

C) =

D) /2

. Y3 nepeuncaennnix pyukmmii 1) y = 1/x; 2) y =3x + 1; 3) y =x%2; 4) y = x*; 5) y = -3x? y6b1BaoT Ha
npomexyTtke (-2; 0)

A) 1;3

B) 2;4

C) 1,5

D) 3;5



14. M3 nepeunciaennbix pynkumuii 1)y =x°- 2x; 2) y = lgx; 3) y = 7/x; 4) y = -x; 5) y = 3 Bospacraior Ha
npomexyTtke (1; 3)
A 1;2
B) 1;3
C) 4,5
D) 2;4

ctgx .
15. W3 nepeunciaeHHbIx pynxuuii 1) y = 2sinx; 2) y=1/3tg x/2;3) Y = %; 4)y =cosx/4; 5)y=23sin’x/4

OTPaHNYeHHBIMH (PYHKLIUSIMHU SBJIAIOTCS

A 1;4;5
B) 1;2;3
C) 2;3;4
D) 3;4;5
Pa3nen 3
1. Ob6aacte onpeneenusi ynkuuu , 1 ecTb MHOXKecTBO
4x% 4+ y?
A Bcs miockocTh X0Y, kpome Touku O(0, 0)
B  Bcs miockocTs
C 0(0,0)
D {(x,y):x>0,y>0}
2. Obunacte onpeenenust GyHKUHH 7 = /16— x? — y? €CTh MHOKECTBO
A {XY): x+y <16}
B {(X,Y):'oo<x<oo, O<y<4}
C {(Xy)-a<x<4, —4<y<a}
D 0(0,0)
3. OoJactb onpeneeHus: pynkuuu z =In (X2 + V) ecTb MHOKECTBO
A {xy)y>—x}
B {xy:y=—x}
C {xy):y<-x}
D {xy):x+y>1}

4. Oobaactb onpeaenenus GyHkuuu z =2 In Xy ecTh MHOKeCTBO
1(x, y) : xy >0}

{(x,y):x>0,y>0}

{(x,y):x<0,y<0}

{(xy):xy>1}

5. OobaacTh onpeaeneHuss QyHKUUM 1 ecTh MHOXKeCTBO

o0 w>

{(x,y) : x>y}
{(xy): x>y}

{X, ¥): x-y> 0}
{x,y) : x<y}

6. O0JacTh onpeaeaeHust PyHKIMHU 1 eCTh MHO’KeCTBO

z= '4—x2—y2

0O w>

{(xy):x* +y* <4}
{(xy):x* +y* <4}
{(x,y): x> +y*> >4}
{(xy):x* —y* <4}
7. OoJacTb onpegeieHUs] PYHKIUHU z =2 eCTh MHOKECTBO
{(X, ) —o<x<om—0<y<oo}
{x,y): x<0,y>0}
y
{x,y): x=0y=0}
{(x,y):o<x<10<y<1}
8. JlMHAH YPOBHS 1151 PYHKIHMH Z = Xy HMEIOT BH/I
xy? = const

OO w > 0O w>

>



B x2x1
C x2<1
D x>0,y>0
9. JIunuu ypoBHs 11 GyHKUMH Z = ln(x2 - yz) HMEIOT B
A X-y*=C,C>0
B x-y’>1
C x*-y*<1
D In¢¥-y)=1
10. I0BepXHOCTH YPOBHS 1151 PYHKIMH U = Z°Xy HMEIOT BHJ{
A z°xy = const
B Zxy<0
C Z%y>1
D z>0,xy<1
11. IloBepxHOCTHIO YPOBHSA 1 pyHKkuun u = f(X, y, Z) Ha3pIBaeTcs MOBEPXHOCTD, ONpeaeaseMast
YPaBHEHHEM
A f(x,y,z)=C
B f(xyz=C
C f(X, Y, Z) + f'(x,y,2) = 1
D f(xy,2)=0
12. Caenymwouee ycjaoBHe J0CTATOYHO AJIs1 HAJIMYUS IKcTpeMyMa pyHkumu z = f(X, y) B cTalMOHAPHOM
TOYKE P, (x,,Y,)
7’1 0%z 0’z
A —| 5| - >0
X P 2] P XY P
0%2| 0% 0%z
B > - - <0
&y 3, | &,
C %z 7%
— —| >0
@(2 Py @2 Py
2
D a2 <0
XY,
13. Hoaubim auddepenuuanom pynkunu z =f(x, y) Ha3biBaeTcs BbIpaxeHue
A a a
—dx +—dy
28 &
B édx
X
C «
¥
D f(x, y)dxdy
14. Hoanbiv qudpdepenunanom pynkunn z=f(x,y) B T04Ke P (x y,) HA3bIBAETCs BbIPaKeHHE
A2 gt 2y
@( P @ Py
B 2 dx
Klp,
é’ Py
D (X g1 Yg)dxdy
15. ®opmy.a 1st NPUOJIMIKEeHHOr0 BbIYMCIeHUS MOJIHOro npupamenns pynkuuu z = f(x, y) B Touke
Po(Xg,Yo) HMeeT BUA
A AZ = 2] AX + 2 Ay
X Po Py
B Azzg A)<+é Ay + T (X5, ¥o)

Po

Po




C Az ~ (X, Y,) + AX + Ay
D Az~aAx+ay

Pa3nen 4

1. lana BbiOOpka o0beMa n =7: 3, 5, -2, 1, 0, 4, 3. BapuaumoHHblii psiji 1J1s1 TOi BLIOOPKH M pa3Max
BApPUALMOHHOIO Psijia
A)-2,0,1,3,3,4,5; pazmax paBeH 7
B) 0,1, 3,4,5,-2,3; pasmax paBeH 5
C)5,4,3,3,1,0, -2; pazmax paBeH 7
D) -2,3,3,0, 1, 4, 5; pazmax paBeH 3
2. Jlan BapMaUMOHHBIA psJx BbIOOpKH 00beMa n =9:-2,0,3,3,4,5,9, 11, 12. BoiGopouHasi MequaHa AJI5 3TOr0
psina — d paBHa
A) 4
B) 3
C)5
D)4,5
3. laH BapuanuoHHbIi psj BbIOOpKM 00bema n=10: -2, 0, 3, 3, 4, 5,9, 11, 12, 15. BoiGopouHasi MmeAnaHa AJsl
3TOro psiga — d paBHa
A) 4,5
B)4
C)5
D) 6
4. lana koHKpeTHas BbIOOpKa o0bema n =10: 2, 2, 5,5, 4, 3, 4, 2, 2, 5. CrarucTuyeckoe pacnpejaeneHue 3Toi
BbIOOPKM MMeeT BUJ

A)
BapuanTs! X; 2 3 4 S
YacToTsl P; 0,4 01 0,2 03
B)
Bapuantsr X; 2 3 4 5
YactoTh!l P, 08 0,2 0,4 0,6
C)
BapuanTs! X; 2 3 4 S
YacToTs! P, 0,2 0,3 04 0,5
D)
Bapuantsr X; 2 3 4 5
YacTtoTsl P, 0,6 0,3 0,2 0,3
5. JlaHO CTATHCTHYECKOE pacnpe/iejenne BLIGOPKH 06bema n=50
Bapuantsr X; 1 4 6
Yacrorsl P; 0,2 0,3 05

3MHI/lpI/I‘IeCKaﬂ (l)yHKIII/[ﬁ pacnpeaeJeHus 1J14 3TOro psaaa uMeeT BUJ
0; npu x<1

0,2;npul<x<4

05 npud<x<6

L npu x>6

N Fw-



0; npux<1

0,2, npul<x<4

0,3; npu4<x<6

0,5 npux>6

_ O;npul<x<4

C) F(x)=40,2; npu4<x<6
0,5 npu x>6
0,2, npul<x<4

D) f:(x): 0,3;npud<x<6

® Foo-

0,5; npu x > 6
6. laHo cTaTHCcTHYeCKOe pacnpe/ejieHie BIOOPKH
Bapuanrsl X; 2 S 7 8
YacToTsl P, 0,1 0,3 0,2 0,4
I'padux sMmnupnyeckoii pyHKIMM pacnpeaejeHns A5 3TOi BLIOOPKH HMeeT BH]
A)
Fx) 4
1
0.6
0.4
0.1
. 5 7 —»x
B)
(x) 4
0.4
0,3
0.1
TS % > x
C)
F(x}
0.4
0.3
0,2
2 5 7 8 x
D)
F(x)
1\
1
0.9
0.4
0,1
2 s 7 8 %

7. lana Bb10OpKa o0bema n =10: 2, 3,5, 5, 6, 6, 7, 8, 9. BbiGopouHOe cpeHee paBHO

A X =51



B) x=5,0
C) Xx=6,0
D) X =55

8. lana BbI0OpKA 00beMa N: X3, Xy, X3, ..., X,. BHIOOPOYHOE cpeIHee HAXOAUTCS MO GopmyJie

A H%)éxi

B) i=(%_l)iznl)xi
c) x=(n—%)gxi
D) i=(%_1)i§:jxi

9. JlaHo cTaTHCTHYeCKOe pacnpenenaeHie BBIOOPKH ¢ YHCJIOM BAPHAHT m:

Bapunanreix; X X)) e X

~ ~ ~

qaCTOTLﬁj b ) e Pm

Bbi6opouHoe cpeaHee HaxoauTCs M0 opmyJie

A X=X
=

D) X = (%)ij P,

10. lana BbIOOpKa 00beMa n: X;, X, X3, ..., X, E€ BIOOPO4HOE cpegHee paBHO X . BbiOopouHas qucnepcust
HaxoauTcA 1o popmy.Jie

NS = (%)g(xi X2
B) S% = (%)iz;l“xf
08 = (L 0y
D) §7 = (%)g(xi X)?

11. lana BbIOOpKa 00beMa n =5: 2, 3, 5, 7, 8. BbiOopouHoe cpeanee X u BBIGOpOUHAst AucTiepcHst S° PaBHBI

A) x=5S%=52

B) x=5 S?=5
c) x=5 S?=126
D) X=6, S%=5

12. lana Bp10opka odbema n = 5: -3, -2, 0, 2, 3. BoioopouHoe cpeaHee X u BbIOOPOYHAS AUCHEPCHS s? PaBHBI

A) X=0, S*=52



B) x=0, S*=26

c) x=0, S?=6

D) Xx=1, S*=5

13. lana Bp10opka odbema n = 5: -2, -1, 1, 3, 4. BoioopouHoe cpeaHee X u BBIOOPOYHAS AUCHEPCHS s? PaBHBI

A) X=1, S?=52

B) x=1, S*=31

c) x=1 S°=6,2

D) Xx=2, S’=5

14. lana BpIOOpKa 00beMa n: Xy, Xy, ..., X,. CTaTHCTHYEeCKHIT (MJIM SMIHpHYecKHii) HAaYaIAbHBIA MOMeHT K-ro
MOPsI/IKa HAX0UuTCsl o opmy.ae

A) &= (%)Z(Xi)k
B) a, = (%)Zn:k'xi
C)ay = (%).an“x%
D) ax = (%)Zzl:(xl)kﬂ

15. lana BbIOOpKa 00beMa n: Xj, Xy, ..., Xn. Bbl0OOpouHasi cpeanss paBHa X . Toraa crarucruyeckui
LeHTPAJbHBIH MOMeHT K-ro nopsiaka Haxoaurcs no gopmy.ie

A m, = (%)i(xi —x)¥
B) M, = (%)iz::(xi —x)¥
c)ym, = (%)i_ilk(xi ~X)
Dy m, :(%)g(xi %)

Paszgen 5

TecToBble 3aganus

| Tun | I'pynma
3adanue
ITopsiiKOBBII HOMED 3a1aHus 1
Tun 1
Bec 1

J11g KOHTPOJIST KadecTBa MPOTyKIIMH 3aBOJIA M3 KaXKIOH MapTHH TOTOBBIX M3ENNH BEIONpAroT 1u1s mposepku 1000
neraneil. IIpoBepky He BbAepKkUBatOT B cpenHeM 80 u3aenuil. PaBHOI ueMy MOXHO NPUHSTH BEPOSITHOCTB TOTO,

YTO HayTaJ B3STOE M3JIEJIHE 3TOTO 3aBOJIa OKaXKeTcs KauecTBeHHbIM? CKOJIBKO NMPUMEPHO OpaKOBaHHBIX M3JIEIIUH

(HazoBeM 3T0 uncao M) Oyzaer B naptuu u3 10000 equamnn?

p=0.92

p=0.08

p=0.38

p=0.7
3aoanue
ITopsAKOBBIM HOMEp 3aJaHUS 2
Tun 1

Bec 1




Ha mexkoTopom 3aBoje OBIIIO 3aMeUEHO, YTO IPH OMPEICICHHBIX YCIOBUAX B cpeaHeM 1.6% M3rOTOBICHHBIX
M3/IeINiI OKa3bIBAIOTCS HEYJOBJICTBOPSIONIMME CTAHAAPTY U UAYT B Opak. PaBHOI YeMy MOXKHO MPHUHSTH
BEPOSITHOCTDb TOTO, YTO HAYraJl B3sATOE U3JICIIHE 3TOrO 3aBO/Ia OKAKETCsl KauecTBEHHbIM? CKOJIBKO PUMEPHO
HETPUTOIHBIX W3/1ennii (Ha3oBeM 310 uncio M) Oyner B maptin u3 1000 m3menmii?

p=0.984

p=0.16

p= 0.016

p=1.6
3adanue
[TopsAKOBEI HOMEp 3aJaHHS 3
Tun 1
Bec 1

BeposiTHOCTB TOTO, UTO pa3Mephl AETANIH, BBITYCKaEMOH CTAHKOM-aBTOMATOM, OKa)KyTCsI B TIpeJieNiax 3alaHHbIX
norryckoB, paBHa 0.96. Kakos mporieHT Opaka q? Kakoe KoITH4ecTBO HETOMHBIX JeTajel B CpeaHeM (Ha30BEM TO
grico M) OyzeT comepkaThest B Kax ol maptun oosemoM 500 mryk?

q=4%; M=20

g =96%; M = 480

g =0.4%; M =496

g=0.96%; M =40

3adanue

ITopsinkoBbIl HOMED 3a7aHus 4
Tun 1
Bec 1

Jlna npoBepku Ha BcxoxkecTs Ob110 nocestHo 2000 cemsin, u3 kotopsix 1700 mpopocio. PaBHoit yeMy MO>KHO
MIPUHSTH BEPOSITHOCTH P MIPOpPACTaHMsI OTIEILHOTO CeMEHH B 3ToH mapTur? CKOJIBKO CEMSH B CpelHEM (Ha30BeM

9TO Yucio M) B30HAET U3 KaXKJOU THICSYU TMOCESHHBIX ?

p=0.85; M=850

p=0.15; M=150

p=17/20; M=750

g=3/20; M=800
3adanue
ITopsiIKOBBII1 HOMED 3a/laHusl 5
Tun 1
Bec 1

B sammke B 5 pa3 Gomblie KpacHBIX IIapOB, YeM YepHbIX. HaliTh BepOSTHOCTH p TOTO, UTO BRIHYTHIN HAayTaH IIap

OKa)XeTCs KPaCHbIM

5/6

1/6

0.6

0.5
3adanue
ITopsiikoBEIi HOMEp 3aJaHusl 6
Tun 1
Bec 1

Brmmymeno 100 notepeiiHbIX OUIETOB, IPUYEM YCTAaHOBJICHBI MPH3HI, U3 KOTOPHIX 8 1o | py6.,2 —mo 5 py6. u 1 —
10 py0. Haiinure BeposiTHOCTH py (OmieT He BRIUrpan), p; (6meT Bemurpan 1 pyo6.), ps (6uner Bemrpan 5 pyo.) u pig

(6unet Beurpan 10 py6.) coObITHI.

po=0.89; p;=0.08; ps=0.02; p;,=0.01

po=0.9; p;=0.08; ps=0.02; p;,=0.01

po=0.88; p;=0.08; ps=0.02; p;,=0.01

po=0.89 p;=0.08; ps=0.01; p;,=0.02

3aoanue

ITopsAKOBBIM HOMEp 3aJaHUS 7
Tun 1
Bec 1




Bpocarorcst 2 MoHeTbI. BeposSTHOCTB TOrO, YTO BBINAAYT U repd, U pelika, paBHa

0.5

1/3

1/4

0.3
3aoanue
ITopsiiKOBBIA HOMED 3aaHus 8
Tun 1
Bec 1

BpOCﬁIOTCH 2 Ky61/11<a. BepOHTHOCTL, 4YTO CyYMMa BbITIABIIMX OYKOB paBHA 3, COCTaBUT

1/18

3/36

1/6

1/3
3adanue
ITopsiIKOBBLI1 HOMED 3aaHus 9
Tun 1
Bec 1

Ha otpeske qnuHoit 20 cM nomenieH MeHbIuil oTpe3ok L amunoit 10 cm. Haiitu BeposTHOCTB TOTO, YTO TOUKa,
Hayzady ITOCTaBJICHHAs Ha OOJBIION OTPE30K, MOMaeT TAKKEe U HA MEHBIIHNH 0Tpe3ok. [Ipennonaraercs, 4to
BEPOSITHOCTh NONAJaHUs TOUKH Ha OTPE30K MPONOPIHOHATIbHA JUIMHE OTPE3Ka M HE 3aBUCHT OT €T0 PACIIOJIOKECHUSI.

0.5

0.1

0.2

1/4
3adanue
[opsaKOBEIA HOMEp 3aJaHHS 10
Tun 1
Bec 1

B kpyr paaunycom 10 nomenieH MeHbIIUN KpYyT paguycoM 5. Hailtu BEposSITHOCTB TOTO, UTO TOUKA, HAylauy
OporreHHas B OOJIBIION KPYT, MOMa/IeT TaKkKe U B Manblid Kpyr. [Ipeanonaraercs, 9To BEpOSATHOCTH MTOTAAaHHS
TOYKH B KPYT IPONOPIHOHAIIbHA IJIOMA/IN KPYyTa U HE 3aBHCHUT OT €TI0 PacIioI0)KeHHS.

0.25

0.5

0.75

0.05
3adanue
[TopsaKOBEI HOMEp 3aJaHHS 11
Tun 1
Bec 1

B kpyr paanycom 20 cM nomelieH MEHbIINN Kpyr paanycoM 10 cM Tak, 94To MX LEHTpHI coBnaaaroT. Haiitu
BEPOSATHOCTH TOTO, YTO TOUKA, HAyJAady OpomeHHas B OOJIBIION KPYT, MOMAAEeT TaKkXKe U B KOJIBII0, 00pa3oBaHHOE
MTOCTPOCHHBIMH OKpY>KHOCTSAMHU. [Ipeamonaraercs, 9To BEpOATHOCTH ITONAIaHHs TOYKH B KPYT HPOTIOPIIHOHAIBHA
VIO KPYTa M HE 3aBUCHT OT €0 PACHOIOKCHHUS.

0.75

0.25

0.5

0.4
3adanue
[TopsAKOBEIA HOMEp 3aJaHHS 12
Tun 1
Bec 1

BricTpo Bpamaromuiics AUCK pa3fesieH Ha YeTHOE YHCIIO PaBHBIX CEKTOPOB, TIOMEPEMEHHO OKPAIICHHBIX B OBl 1
4yepHbIi nBeT. [1o qucky nmpousBezeH BeICTpen. HaliTh BEpOSTHOCTH TOTO, UTO ITYJIS TTOTIAAET B OJUH U3 OEIBIX
cexTopoB. IpeamnonaraeTcs, 9T0 BEPOATHOCTH MTOTAJAHAS IIyJIH B INIOCKYIO GUTypy MPONOPIHOHATbHA TUIOMIAaN
9TOH (HUTYPBHIL.




0.5

0.25

0.75

0.4
3aoanue
ITopsaKOBBIM HOMEp 3aJaHUS 13
Tun 1
Bec 1

3aBof B cpeqHeM aaeT 27% mpoayKiuu Beicuiero copta u 70% — nepBoro copta. Haiinure BeposiTHOCTb TOTO, YTO
Hayzady B3sITO€ M3/eJIne He OyAeT BBICIIEro MM IIEPBOTO COPTA.

0.03

0.27

0.7

0.97
3adanue
[opsaKOBEI HOMEp 3aJaHHS 14
Tun 1
Bec 1

CraHOK-aBTOMAT NPOU3BOAUT H3AeaHs Tpex copTos. IlepBoro copra — 80%, BTOporo — 15%. Yemy paBHa
BEPOSITHOCTB TOTO, YTO Hayady B3sATOC H3Jenne OyeT MM BTOPOTO, MK TPETHEro copra’?

0.2

0.15

0.8

0.95
3adanue
[opsaKOBEIA HOMEp 3aJaHHS 15
Tun 1
Bec 1

B rpymrie 25 cTyneHToB, U3 KOTOPBIX OTIHMYHO YIUTCS 5 YEIOBEK, XOPOIIo — 12, yAOBIETBOPUTEIHHO — 6 U c1abo —
2. IlpenioiaBateis BBI3BIBAET CTyAeHTa. KakoBa BEpOSTHOCTh TOTO, YTO BBI3BAHHBIN CTYAEHT WM OTIMYHUK WITH
XOPOLIUCT?

17/25

8/25

0.5

0.85

Paznea 6

TecToBble 3aganus

Tun | I'pynmna
3adanue

ITopsiikoBEIi HOMEp 3aJaHusl 16
Tun 1
Bec 1

Bemunna N! pasna

1.2.K -n

1+2+K +n

2-4-K -2n

1-3-K -(2n-1)
3adanue
ITopsiiKOBBII HOMED 3a/1aHus 17
Tun 1
Bec 1

Yucio nepectanoBok 1 35eMeHTOB paBHO




>

(n+1)
(n-1)
n
3aoanue
[MopsitkoBEI HOMEp 3aJaHus 18
Tun 1
Bec 1
Uucno coueranuit u3 N snemenTos o M paBHO
n!
mi(n—m)
n!
(n—m)
n!
m!
m!
ni(n—m)
3aoanue
[opsaKOBEIA HOMEp 3aJaHHS 19
Tun 1
Bec 1
Uucno pazmenienuii u3 N snemenToB no M paBHO
n!
(n—m)
ni
mi(n—m)
n!
m!
m!
(n—m)
3adanue
[TopsiikoBEIl HOMEp 3aJaHusl 20
Tun 1
Bec 1

CnpaBeyIMBO PaBEHCTBO

crt=CcM"+C™ (m=0,1K,n-1)

crt=c"-c™ (m=0,1K,n-1)

crt=Cc'+C™ (m=0,1K,n-1)

crt=cr +CM (m=0,1K,n-1)
3adanue
[TopsAKOBEIA HOMEp 3aJaHHS 21
Tun 1
Bec 1

Dopmyna bmHOMa Hpl0TOHA HMEET BUJT

(a+b)" = Zn:C,Ta"‘mbm
m=0




n

(a-b)"=>cra""p"

m=0

(a+b)' = Zn:CQ“a“*mb"‘
m=0

(a+b)" = Zn:Anma”’mbm
m=0

3aoanue

ITopsAKOBBIM HOMEp 3aJaHUs 22
Tun 1
Bec 1

CHpaBeZ[J'II/IBO PaBCHCTBO

Ser =2
m=0

S =0
m=0

Scr =1
m=0

Ser=-1
m=0

3adanue

[TopsiikoBEIi HOMEp 3aJaHusl 23
Tun 1
Bec 1

CripaBeUIMBO paBEHCTBO

>(-1rer =0

m=0

>(arep =2

m=0

> (-1rer =1

m=0

(-)"Cy =(-1)

m=0
3aoanue
[TopsAKOBEIA HOMEp 3aJaHHS 24
Tun 1
Bec 1

Yucmo A Ha3bIBaeTCs npeaciiom YHCIIOBOU IOCJIEA0OBATCIIbHOCTHU {Xn }', €CJIn

JUIA JII000r0 MMOJI0KUTEILHOTO YUCIa &£ Haﬁ)ICTCH 3aBUCAIICEC OT HEr0 HAaTYypaJIbHOC YUCIIO N Takoe€,

mmmmwmmw%n>NBmmmmmmmmmmﬂm—ﬂ<8

CYHIECTBYET TAKOC MMOJIOKUTCIIBHOC YUCIIO & , UTO IJIs1 BCEX HaTypaJIbHbIX YUCECJI N HaﬁﬂeTCH HOMCED

n>N,mmmmmmmwmm%mﬂmmmmmoVn—d<€

CYHIECTBYCT TAKOC MMOJIOKUTCIIBHOC YUCJI0 &, UTO IJIs1 BCEX HaTypaJIbHbIX YUCECJI N HaﬁﬂeTCﬂ HOMCD

N> N, 111 KOTOPOTO BHIIONHAETCS HEPABEHCTBO |Xn - a| >&

JJIA JII000r0 MOJI0KUTEILHOIO YHCIa & Haﬁ}.‘[eTCH 3aBUCALICC OT HETO HATYPAJIbHOC YHUCIIO N Tako¢€,




uTo 1151 Beex Homepos N > N Beimonusiercs HepaBeHcTBO |Xn — a| > &

3adanue

[TopsiaKOBEIA HOMEp 3aJaHHS 25
Tun 1
Bec 1

UucnoBas mocie0BaTeIbHOCTh {Xn } Ha3bIBaACTCA OFpaHH‘IeHHOﬁ, €CJIM CYIIECTBYET YUCJIO A > O TaKo€, 4TO I

BCEX HOMEpOB 1 MMeeT MecTo HepaBeHCTBO

x| < A

X, = A

X, <A

X, = A
3adanue
[TopsiikoBEIi HOMEp 3aJaHusl 26
Tun 1
Bec 1

CripaBeUIMBO YTBEp KJIEHHE O TOM, YTO €CJIU

noCICa10BaTCIIBHOCTD {Xn } HUMCECT IPEALII, TO OHA OTrPAaHUYCHA

nocCICa0BaTCIIBHOCTD

nocCICa10BaTCIIBHOCTD

{Xn } OrpaHHUvcHa, TO OHAa UMECT pCACI

Xn } HUMCECT Ipeacil, TO OHAa MOHOTOHHA

IOCJICJOBATCIIBHOCTD {Xn } MOHOTOHHA, TO OHa UMECT NpCACI

3adanue

[TopsAKOBEIA HOMEp 3aJaHHS 27
Tun 1
Bec 1

HOCJ’IC,Z[OB&TGJ'IBHOCTB Ha3bIBaeTCs OECKOHEYHO Ma.]'IOfI, €CJIIn

ee npejen pasex 0

ee mpesen MeHblie |

BCE €€ DJIEMEHTHI MeHbIIE 1

ee npejen MeHsbIie 0

3adanue

[TopsiikoBEIl HOMEp 3aJaHusl 28
Tun 1
Bec 1

IlocnenoBaTeabHOCTH HA3BIBAETCS OECKOHEUYHO OOJIBIION, €CIIN

ee npejien paBeH o0

BCE €€ DJICMEHTHI OO0JIbIIIEC TAHHOTO YHCa M

ee ipezient Goble Hekotoporo uncaa M

ee npenen 6obiie 0

3adanue

ITopsiikoBEIi HOMEp 3aJaHusl 29
Tun 1
Bec 1

Uucno € ecTh mpesest nocieq0BaTeIbHOCTH

n

) =11+

1+-—
n




{x,}= {(1+ n)”}

3aoanue

[TopsAKOBEI HOMEp 3aJaHHS 30
Tun 1
Bec 1

CrpaBeIMBO yTBEPXKJICHUE O TOM, YTO ECIIH

IMOCJICA0BATCIIbHOCTD {Xn } CXOJUTCs, TO U mobas ee IoAIIOCJICA0BATCIIbHOCTh CXOAUTCSL

KaKaH-HHGyI{L IOANOCICA0BATCIIBHOCTD ITOCICA0BATCIBPHOCTHU {Xn } CXOJHUTCs, TO U

MOCJICIOBATCIILHOCTh {Xn }cxonmca

IMOCJICA0BATCIIbHOCTD {Xn } orpaHu4cHa, To mobast ee moAIoCJICA0BATCIIBHOCTh CXOUTCA

IMOCJICA0BATCIIBHOCTD {Xn } CXOJUTCs, TO mobas ee oAIIOCICA0BATCIIbHOCTh MOHOTOHHA

IMPAKTUKO-OPUEHTUPOBAHHASA YACTDb 3K3AMEHA

Bapuanr 1.

JleMOHCTpHPYS CIOCOOHOCTH OCYIIECTBISATH ITOUCK, KPUTHUECKUH aHAIN3 M CHHTE3 HH(POPMAIH, IPUMEHSITh
CHCTEMHBIH TOIXOJ JUIS PpEIICHHS IIOCTAaBICHHBIX 3a/ad, IOATrOTOBbTE cooOmeHne Ha TeMmy «lIpumMeneHue
i depeHnanIsHOro HCUUCICHNUS K aHATM3Y (PYHKIUI U TOCTPOCHUS UX TPAYUKOBY.

BapwuanT 2.

JleMOHCTpHpYs CIOCOOHOCTH OCYIIECTBIISTh MMOUCK, KPUTUYECKUN aHAJIN3 M CHHTE3 UH(pOpMAIUU, TPUMEHSTh
CHUCTEMHBIH MOAXOA I pEIIeHWs IOCTaBICHHBIX 3a/ad,, OXapaKTepH3yHTe TIeOMETPHUYECKHEe M MeXaHHYECKHe
MIPUIIOKEHHUS ONPEeNEHHOTO HHTETpaa.

Bapuanr 3.

JleMOHCTpHpPYS CIOCOOHOCTH OCYIIECTBIISTH IMOUCK, KPUTHUECKUN aHAIM3 M CHHTE3 MH(GOPMAIUN, TPUMEHSTh
CHUCTEeMHBIH MOAXOJ s PpEIIeHUS MOCTAaBICHHBIX 3ajad, IIOJrOTOBbTE COOOIIECHHE Ha TeMy «MeTox IOJIHOH
MaTeMaTHIeCKON MHIYKIAN.

BapwuanT 4.

JleMOHCTpHPYS CIOCOOHOCTH OCYIIECTBIATH MOMCK, KPUTUYECKUN aHAIN3 M CHHTE3 UH(GOpPMAIUK, TPUMEHSTh
CHUCTEMHBIN MOAXOJA I pCHICHUA NOCTABJICHHBIX 3ajJiad, OMUIIUTE BBIYUCJICHUC OIMPEACIUTCIIA PA3JIOKECHUEM 110
cTpoke (cTomnoIy).

BapuanrT 5.
JleMOHCTpHpPYS CIIOCOOHOCTH OCYIIECTBISITH MTOUCK, KPUTHUECKUH aHAIN3 M CHHTE3 WHPOPMAINH, IPUMEHSTh
CHCTEMHBIH ITOJIXO0J1 JUISl PEIIECHHs TIOCTABJICHHBIX 3a/1a4, MOJr0TOBETE COO0IIEHNE Ha TeMy «IIpsiMble Ha IIOCKOCTHY.

Bapuanr 6.

JleMOHCTpHpPYST CIOCOOHOCTH OCYIIECTBIISTH IMOUCK, KPUTHYECKUH aHAIN3 M CHHTE3 MH(OPMAIUU, IPUMEHSThH
CUCTEMHBI THOAXOJ AJISl PELIEHUs MOCTABIEHHBIX 3a/a4, OXapaKTepU3yHTe CYHIHOCTb U YCJIOBUS IPUMEHHMOCTHU
TEOPHUH BEPOATHOCTEH B SIKOHOMHKE.

BapuanT 7.

JleMOHCTpHpYS CIIOCOOHOCTH OCYIIECTBIISTH MMOMCK, KPUTUIECKUN aHAIN3 ¥ CHHTE3 WH(GOpMAINU, TPUMEHSTh
CHUCTEMHBIH TOAXOA JJIS peIeHWs TIOCTABICHHBIX 3a/Jad, ONHINWTE MPUMEHEHHE TEOPHH BEpPOSTHOCTEH U
MaTEMaTUYECKOM CTATUCTUKY B MPUHATHH yNPABICHUECKUX PELICHUI.

Bapuasnr 8.



JleMOHCTpHpYS CIIOCOOHOCTH OCYIIECTBIISTH MTOMCK, KPUTUIECKAN aHAIIN3 M CHHTE3 WH(POpMAIHH, TPUMEHSTh
CHCTEMHBIN TOAXO] U PEIICHNUS OCTABICHHBIX 3aJad, OMHUIINTE OCHOBHBIE KOMOMHATOPHBIE KOH(PHUTYpAIHH.

BapuanT 9.

JleMOHCTpHPYS CIOCOOHOCTH OCYIIECTBISITH TOUCK, KPUTHUECKHUI aHAIN3 M CUHTE3 HH(OPMAIUN, TPHMEHSTh
CHCTEMHBIH TOJXOJ U PEIICHHS IIOCTaBICHHBIX 3a7ad, HA30BHTE MaTEMaTW4eCKHE MOJCIH, HCIONIb3yEMBIC B
9KOHOMHUKE U MEHEPKMEHTE.

Bapuasnr 10.

JleMOHCTpHpPYS CIOCOOHOCTH OCYIIECTBISTH IMOUCK, KPUTHYECKUH aHAJIM3 M CUHTE3 MH(POPMAIMU, IPUMEHSTh
CUCTEeMHBIH TOAXOJ Ul PEIICHHs MOCTABJICHHBIX 3a1ad, ONUINUTE NMPUMEHEHHEe NU(QPEpPEHIINATBHOTO UCUHCICHUS
(bYHKIMH HECKOJIBKHX NIEPEMEHHBIX B 9)KOHOMUKE W MEHE)KMEHTE.

NEPEYEHb DK3AMEHAIIMOHHBIX BOITPOCOB

JJIEeKTPOHHOE TeCTHPOBAHHE

BBenenue B aHaaM3. DjieMeHTHI TEOPUH MHOKECTB, MATeMATHYeCKOM JIOTUKH U TeOPpUM QyHKIHUIA.
JuddepennnaibHoe ucunciaenne GyHKIUii o1HoH nepeMeHHoi. OCHOBBI MAaTeMATHYECKOI0 AHATN3A

Tun I'pynna
Bec 12
3aoanue

ITopsiIKOBBII HOMED 3aaHusl

Tun 3

Bec 1

YKa)kuTe COOTBETCTBHE MEXAY TepPMHUHAMHU (JIeBasi KOJIOHKA) M UX ONpeIesIeHUsIMU (TIpaBasi KOJIOHKA)

o0beauHeHne MHOXKeCTB A 1 B | MHOkecTBO (C) BCex 3JIeMEHTOB, MPUHAJUICKAIIUX XOTs ObI OJJHOMY U3 MHOKECTB

AuB: C=4UB

NEPeCCYCHUC MHOKCECTB AuB MHOXECTBO (C) BCEX DJICMCHTOB, IPUHAJICIKAIIINX o0onM MHOkecTBaM A u B:

C=4ANnB

pa3HOCTh MHOXKECTB A U B MHOkecTBO (C), cocrosiee U3 TeX IEMEHTOB MHOXECTBa A, KOTOpPBIE HE
IIPUHAJIEKAT MHOXKECTBY B: C=A4\B

3adanue

ITopsi,IKOBBII HOMED 3alaHusl

Tun 1

Bec 2

. X
o im——
Haim S50 14 3x -1

2/3
2
0
o0
3adanue
[TopsiiKOBBII HOMED 3a/1aHus
Tun 2
Bec 1
X2
Haitnute npoussoanyio dyuximu Y(X) =
1+ X
2% (1+X) - x?
1+x)
X-(2+X
yi( =X 24%)
(1+x)




(2+x)
Y(0) =25
(1+x)
' X- (1 — X)
yY(X)=—"—"73"
1+x)
3aoanue
ITopsinkoBbIil HOMED 3a0aHus
Tun 5
Bec 2
BrraucnuTh epByo npou3BOIHYIO GYHKINT y(x) = 2X3 —5Xx+8s CIIEIYIOIINX TOYKaX: -2,-1/2, 0, 1.
PacnosiokuTh BRIYHCICHHBIC IPOM3BOIHEIC B MTOPSIKE BO3pPACTAHUS
-5
-3,5
1
19
3aoanue
ITopsiIKOBBI HOMED 3alaHusl
Tun 2
Bec 2
x3
Borunciute nuddepennuan dynkmun Y(X) =
1+x
2
X“(3+2x
(1+x)
3x?+2x°
y=——"""dx
(1+x)
y = 3x? +2%°
(1+x)?
y = 3x’dx
(1+x)?
3aoanue
ITopsiIKOBBII1 HOMED 3a/laHusl
Tun 6
Bec 1

BepHns! 11 yTBepKIeHUA?

A) Oynkuus y(x) = 1 HE UMEET aCUMIITOT

1
B) ®yuxums Y(X) = Y umeet skcrpemym mipu X =0

[TonOepute npaBHIbHBINA OTBET

A-na, B-Her
A- na, B- na
A- Her, B- 1a
A- Her, B- Her
3adanue
ITopsiiKoBbII HOMEp 3a/1aHus
Tun 3
Bec 1

YKaKUTE COOTBETCTBHE MEX/Y TEpPMUHaMHU (JIeBasi KOJIOHKA) U UX ONpeieieHUsIMU (IpaBast KOJIOHKa)




. sinx ; Y
JlBa 3aMeuaTenbHbBIX Ipeaena Im =1, lim|1+—| =e
x—0 X n—oo n

I1 . A
POH3BOAHAT GYHKIUH B TOUKE Xo CTPEMJIEHUH AX K HYJIIO: y’ =f '(X) = lim —y
Ax—0 AX

I'eomerpuueckuii cMbICa MPOU3BOIHAS paBHa tg o, TAe 0 — YroJ, KOTOPHIA 00pa3yeT KacaTeabHas K
IIPOU3BOJHOM KPHUBOH, IPOBEJICHHAS B TOUKE, TJe OepETcs mpon3BOIHAS
3adanue
[TopsinKOBBII HOMEp 3aAaHUs
Tun 2
Bec 1
Yemy paBHa rnepBooOpa3Has QyHKINN X/ ( X° + 1)

1/2In(x* +1)

0,5In(1+ x%)

In(L+ x*)

In(x* +1)
3adanue
[lopsiiKOBBII HOMED 3a1aHus
Tun 4
Bec 1

2

Jan uaTerpan I(X + 2X + 2)dX . DroT MHTerpan HasbIBaeTCA HHTETPATIOM
HEOIpeeIEHHBIM
3aodanue
[TopsiiKOBBII HOMED 3a/1aHus
Tun 5
Bec 2

3 2 3
BbIuncanuTh nepBble U BTOpPBIE IPOU3BOAHBIE (PYHKIIUU Z(X. y) =X"—2Xy° — Y’ BTouke M (l, 1) u
PAcIOI0XKUTb UX B MOPSIIKE BO3PACTAHUs

4 _ _10

Wiy

4 —
y ‘M wy

"
Xy

M (L1) -

4 —
><|M @y

" | _
XXM (1,1)

z 6

3aoanue

ITopsiiKOBBII HOMED 3a1aHus

Tun 6

Bec 2

BepHb! 11 BEIYHUCIEHUS HEOTIPEIENEHHBIX HHTETPAIoB?

A) Jcosﬁ-d—§:25in&+c

B) .[cos\/;-d—))((:sin Xx+C

NS

[TonOepute npaBHUIbHBINA OTBET

IIPeeN OTHOIICHHS NpHupameHns GyHKnuu Ay K NpUPAIICHHUIO apTyMeHTa Ax TIpH




A-na, B-Her

A- na, B- na
A- Her, B- na
A- Her, B- Her
3adanue
ITopsinkoBEIl HOMED 3a0aHus
Tun 6
Bec 1

BepHLI JIM BBIYUCJICHUA onpeaenéHme I/IHTeI‘paHOB?

%
A) j xcosxdx=%—l
0

%

B) _[ Xcosxdx =1
0

[TonGepuTe NpaBUIEHBINA OTBET

A-na, B-ger
A- na, B- na
A- mert, B- na
A- HeT, B- Her
3aoanue
[lopsiiKOBBII HOMED 3a1aHus
Tun 1
Bec 1
y y dx y
HaiiTu HeonpeneneHHbIi HHTerpa I— , pasiarast MoBIHTETPATBHYIO APOOH HA MPOCTEHIITNE
(x+2)(x—4)
X—4
1/6In|=—|+C.
X+2
X—4
In(>—2) +C.
X+ 2
X+2
1/6In(2X5) +C.
X—4
1/6(In(x+4) +In(x+2))+C.
3aoanue
ITopsiIKOBBII1 HOMED 3a/laHusl
Tun 2
Bec 1

Kakwne n3 mpuBeneHHBIX HIDKE AU (HEepeHIINaTbHBIX YPAaBHEHUHN SBISIOTCS YPABHEHUSMH C Pa3eIAIOIINMUCS
[IEPEMEHHBIMU

ﬂ — e><+y

dx

sinxdy + (y + \/y)dx =0
dy

—=sin
i in(x+y)

%: /x2+y2

dx
3adanue
ITopsiiKOBBII HOMEp 3a1aHus
Tun 2

Bec 1




d’y

d
Jisa muddepeHnnanbHOro ypaBHEHUS - 4—y =0 xapaxTepucTuuecKoe ypaBHEHHE HMECT BHJL

dx*  dx

r’ —4r=0

r(r—4)=0

r’—4r+1=0

r’+4r=0
3aoanue
ITopsinkoBEIil HOMED 3a0aHus
Tun 2
Bec 1

2 o
Vpasnenne 3" —4r +5=0 sBnsercs xapakTepucTHYIECKHM JUT OTHOPOAHBIX (B (DEPEHIHATEHBIX yPABHEHHH,
COOTBETCTBYIOIUX HIDKCIPUBEACHHBIM HEOIHOPOTHBIM

3y"—4y'+5y =sinx

3y"—4y'+5y =x

3y"—4y'+4y =exp 5x

5y"—4y'+3y =sinx

3adanue

ITopsiiKOBBIII HOMED 3alaHus

Tun 4
Bec 1

JInst penieHus IMHEHHOTO 0HOPOIHOTO AU((HEPEHIIHATHFHOTO YPABHEHUS 2-T0 MOPSAIKA C MOCTOSHHBIMH

by dy o
KO3 uIreHTaMu (Harpumep, 5 2—+ y= 0) COC-TaBJISIETCSI COOTBETCTBYIOIIEE eMy alrebpandeckoe
dx dx
ypaBHEHUE (B JaHHOM cly4yae r’—2r+1=0 ), KOTOpO€ Ha3bIBAETCS
XapaKTePUCTHICCKIM
3aoanue
[TopsiiKOBBII HOMED 3a/1aHus
Tun 2
Bec 2

Jan psan Z}/“ .
n=1

9TOT pAd CXOJAUTCS

CXOJIMMOCTB 3TOTO PsiJia MOXKET OBITh OIIpeesieHa ¢ HOMONThI0 npu3Haka lamambepa

CXOAUMOCTB O3TOT'O pAJia MOXET OBITh OIIPEICJICHA C TIOMOMIIBIO PAIUKAJIBHOTO IPU3HAaKa Komm

ATOT PSIT PACXOIUTCS

CXOJMMOCTB 3TOTO Psiia MOKET OBIThH OIpeie]ieHa ¢ MOMOIIbI0 Tpu3HaKa JIeHoHuIa Ist
3HAKOTIEPEMEHHBIX PSJIOB

3aoanue
ITopsiiKOBBII HOMED 3a/1aHus
Tun 2
Bec 2
- n+1
Hau psg S SEE—

~2n°+4n+3

ATOT PSIT PACXOIUTCS

CXOANMOCTH UJIN PACXOJUMOCTD OTOI'0 psijia MOXKET OBITH OIpeACICHA C TOMOMIBIO TAPMOHUYICCKOI0 psAja

ATOT PSIT CXOAUTCS a0COIIOTHO

CXOJUMOCTB 3TOTO PsiIa MOKET OBIThH OIpeIeNIieHa ¢ MOMOIIbI0 Tpu3HaKa JIeHOHMIa Iytst
3HAKOTIEPEMEHHBIX PSJIOB




3aoanue

ITopsinkoBbIit HOMED 3a7aHus

Tun 2
Bec 2
X 1
Han psan

~(n+2)In*(n+2)

OTOT pAd CXOOUTCA

CXOJMMOCTb MIJIM PACXOAMMOCTH 3TOTO PAZA MOXKET OBITH OIIPEEIICHA C ITIOMOIIBI0O HHTETPAILHOTO
npusHaka Komu-Makiopena

OTOT pAd CXOOUTCSA yCJIOBHO

CXOJIMMOCTB HIJTH PacXOJUMOCTH 3TOTO Psifla MOKET OBITh OIpeieIeHa C MOMOIIbI0 Tpu3Haka JlefionunIa
JUTSL 3HAKOTIEPEMEHHBIX PSIOB

3TOT PsI PacXOmUTCS

BexropHas aaredpa u aHaauTu4eckas reomerpus. Jluneiinas anredpa

Tun I'pynna
Bec 12
3aoanue

[lopsiiKOBBII HOMED 3a1aHus

Tun 1

Bec 1

P l P
Jlanb! 1Ba BEKTOpa 5(1, -2,3) u b (3, 1, 4). Haiitu BexTop C =2 &-b
T

C (-1,-5,2)
T
C (15,2
T
C (0,0,2)
T
C (1,-2,2)
3aoanue
[TopsiiKOBBII HOMED 3aAaHUs
Tun 1
Bec 1

Jlana xpuBas 2 nopsaaxa X2 +2- y2 +8-x-4=0

9Ta KpHBas — runepbosa

9TO YpaBHEHHE OKPYKHOCTH

9TO ypaBHEHHE NapaboJIbl

3TO ypaBHEHHE 3JUIUIICA

3adanue

ITops.IKOBBII HOMED 3alaHusl

Tun 2
Bec 1

P r
JlaHbl 1Ba BEKTOpa 5 u b. Ux CKaJISIPHOE NPOU3BE/ICHNE (a,b) paBHO

(erzt')) = Zi:aibi

3aoanue

ITopsiiKOBBII HOMEp 3a1aHus

Tun 2




Bec | 1

Jlana xpusas 2 nopska 25(X +1)° —4(y —2) =100

OTa KpUuBasg —napa6ona

0Ch CHMMETpPHUH 3TOH KpHuBo#i napasuiensHa ocu OY

0Ch CHMMETpPHUH 3TOH KpHBO# coBnaaet ¢ ockto OX

OTO YPABHCHUC FI/IHep6OJ'II>I

3adanue

ITopsinkoBbIil HOMED 3a0aHus

Tun 3
Bec 1

YCTaHOBHUTH COOTBETCTBHUE MECKY CTPOKaMU B CTOJ'I6II8.X HHXKC

YcnoBue napajuieIbHOCTH 2-X PSIMBIX k; =k,

VYcnoBue NepneHIuKyIIpHOCTH 2-X MPSIMBIX kl . kz =1

Dopmyna A1 BBIYUCICHUS YIIIa MeXAY 2-X IPAMBIMU k2 — kl

14k -k,

3aoanue

ITopsiIKOBBII HOMED 3aaHusl

Tun 4

Bec 1

Bektop D (1,2,2) umeer anuny, pauyio

3

3adanue

ITopsiiKOBBII HOMED 3alaHusl

Tun 5
Bec 2

Jlaub1 ypaBHEHUS 4-X MPSAMBIX. PacronoXuTe 3TH YpaBHEHHUS B TIOPSIIKE BO3PACTAHUS YIIIOBOTO Koadduienta K atux
X y-1

npameix: A) Y=5;B) Yy=2-X+3;C) X +y=1, D) —
2 2 1

C) k=-12

A) k=0

D) k=112

B) k=2

3aoanue

ITopsiIKOBBII1 HOMED 3a/laHusl

Tun 1

Bec 1

1 2 2
Marpuna A=| 3 1 3 | umeer panr, paBHblit

-1 -2 2

1

2

3

3aoanue

ITopsiiKoBbII HOMEp 3a1aHus

Tun 1

Bec 1




X, +2X, —2X, =2
Jlana cucteMa IMHEHHBIX ypaBHEHHIA 3X + X, +3X%, =1

=X, —2X, +2X; =2

9TO HCOJAHOPOJHAsA CUCTEMA

9Ta CUCTEMa HCCOBMCCTHUMA

9TO OJHOpOAHAd CUCTECMaA

3aoanue

ITopsinkoBEIll HOMED 3a]aHus

Tun 1
Bec 1

X, +2X,—2%,=0
Jlana cuctema muHeitHBIX ypaHennit 3%, + X, +3X; =0

X, —2X, +2%, =0

9TO OAHOPOAHAA CUCTCMA ypaBHeHI/Iﬁ

9Ta CUCTEMA HCCOBMCCTHUMA

9TO HCOAHOPOJHAA CUCTCMaA ypaBHeHI/Iﬁ

3aoanue

[TopsiiKOBBII HOMEp 3a1aHus

Tun 2

Bec 2

1 2 2
Vwmarpumsr A=| 3 1 3
-1 1 1

OTIpENICIIUTEIh paBeH -22

onpezaenuTens paseH 0

HMMCHOTCS 3dBUCUMBIC CTPOKH

BCC CTPOKH HC3aBUCHUMBI

3aoanue

[TopsiiKOBBII HOMED 3a/1aHus

Tun 3

Bec 2

VY CcTaHOBHUTH COOTBETCTBHE MCKAY MaTprullaMU B JIECBOM CTO.]'I6LIG 1 UX ONIPCACIINTCISIMA B [IPAaBOM CTOJ'I6LIG

2 1 detA=5
A=
1 2
2 1 detA=3
A=
1 2
-2 1 detA=-7
A=
3 2
-1 4 det A=-21
A=
4 5
3adanue
ITopsiiKOBBII HOMED 3a/1aHus
Tun 3
Bec 2

Y CTaHOBHUTH COOTBETCTBHE MEXY MAaTPUIIAMH B JICBOM CTOJIOIE M OOpaTHRIMHI MaTPUIIAMH B TIPABOM CTOJIOIE




NI L1201
1 2 51-1 2
2 1 L (2 -

A= A=
3 2 -3 2
-2 1 —

N i 121
3 2 713 2
-1 -3

N A 1(5 3
4 5 7 -4 -1

3aoanue

ITopsinkoBEIil HOMED 3a0aHus

Tun 5

Bec 2

JlaHb! 4 MaTpuLel BTOPOro nopsiika. Pacmoyoxure 3TH MaTpULbl B MOPAIKE BO3PACTAHUS UX ONpeAeTIuTeaeh: A)

o) oG ol s ol o

B) det=-16

D) det=2

C) det=4

A) det=7

3aoanue

ITopsiiKOBBII HOMED 3aaHusl

Tun 1
Bec 1

CoOGCTBEHHBIM YHCIIOM A U OTBEYAIONIUM €My COOCTBEHHBIM BEKTOpOM X Matpuisl A = ( j CILyXatT

A=1,%=(1,0)
A=1,%=(,1)
A=0,x=(1,0)
2=0, x=(1,1)
3aoanue
[TopsiiKOBBII HOMED 3a/1aHus
Tun 3
Bec 2

VY CTaHOBHTH COOTBETCTBHUE MECKIY CTPOKaMU B CTOJ'I6L[aX HHXKC

BEKTOp X = (0, 1, 0) ABIIAETCSA COOCTBEHHBIM JIJI MATPUIIBI A=2
0 01

A=|0 2 0], orseuarommm coGCTBEHHOMY 3HAYEHHIO,
9 0 O

paBHOMY

BEKTOp X = (1, 0, 3) ABIIAETCA COOCTBEHHBIM JIJI MATPUIIBI =3
0 01

A=|0 2 0], orseuarommm coGCTBEHHOMY 3HAYEHUIO
9 0 O




4 4 f,

MOTYT

1.1). f, =@, 4)

co6cTBeHHEBIM 6aszucoM MaTpuiel A =

CJIIYKUTH BEKTOPBI

1.1, =@ -)

co6cTBenHElt 6asuc Matpunsl A = MOXKET

COCTOATH U3 BEKTOPOB

3aoanue

ITopsinkoBEIl HOMED 3a0aHus

Tun 6

Bec 2

3a1aH0 NPOCTPAHCTBO MHOTOMIEHOB cTenenn N < 2.
BepHsl 1 yTBepxKIeHHA?

A) Jlns muorounena f (x) =(x+1)(x—1) rxoopmmuarsl B 6asuce {1, X, xz} paBHLI( -1, 0, l)

B) B stom npoctpancTBe 6a3uc {1, x?, x} 1 KOOPJIMHATHI (2, -1, 1) OTIPEEISIOT MHOTOYJICH 2x* —x+1

[TonGepuTe NpaBUIEHBINA OTBET

A —na, B - HeT

A —na, B -na

A —wHet, B - na

A —wHert, B - HeT

3aoanue

[lopsiiKOBBII HOMED 3a1aHus

Tun 6
Bec 2

BepHsl 11 yTBepKaAeHUS?

. (1 2

A) Matpuna A= SIBIISICTCS MaTPUIICH KBaJpaTHIHON GOPMBI X 2 2)6)/ + y2

1 -2

B) Marpureii kBagpaTuaHoi GOpMBI X 2 2xy + 3y2 SIBJISIETCS. MaTpULIA 5 3

[TonGepuTe NpaBIIIEHBINA OTBET

A —nma, B - Her

A—na,B-na

A —muert,B - na

A —wuert, B - Her

JAuckpernasi MaTtemaTuka. Teopusi BepoSiTHOCTeH. DJIeMeHTbl MAaTeMATHYECKOH CTATUCTHKHU

Tun I'pynna
Bec 12
3adanue

ITopsiiKoBbII HOMEp 3a1aHus

Tun 3

Bec 2

VY CTaHOBUTH COOTBETCTBHE MCKAY CTPOKaMU B CTOJ'I6IIaX HUWXKC

MaKCHMAaJIbHBIA 3JIEMEHT YaCTHYHO
YHoOpAA04YE€HHOI'0 MHOKECTBA

SAEMEHT d € A MaKCMMaNbHbBIF, ECAK HE CyLLE CTEYET
InemMeHTa b £ 4, AnA KoToporo @ {b

MUHUMAaJIbHBIN 3JIEMEHT YaCTUYHO
YHOPSA0YEHHOIO MHOKECTBA

INEMEHT @ € A MUHWMaAEHBIHA, BCAM HE CYWECTEYeT
anemeHTa b € A, 44A koTopaora b {r:.'

HaXOOJIBIIHHA 2JIEMEHT YACTUIHO
YHopaaA04€HHOI'0 MHOXKECTBA

anemeHT @ € A HamBoAbWWHA, ecAW A1A BCAKOTD 3EMEHTa
bhe 4, (a7 b) BonoAHEHD b{a




I T——— 31eMeHT 4 € 4 HEMMEHbLKWM, ECAM 47 BECAKOTO IAEMEHTE

YHOPSIOYEHHOT0 MHOKECTBA be A (a? b)eoinoAHeHo o { b
3aoanue
IlopsiniKOBBII HOMED 3a1aHus
Tun 1
Bec 1

Yucio coyetannii u3 5 mo 2

5
10
12
20
3aoanue
IlopsiniKOBBII HOMED 3a1aHus
Tun 1
Bec 2

W3 xomnonel, conepxarueit 36 kapT, Ciiy4aifHO BRIOMPAIOT OJHY KapTy; 3aTeM HayTraJl BRIOMPAIOT €Ile OAHY KapTy U3
JIPYTOH TaKoi ke Kooabl. HaiiT BeposITHOCTB TOTO, 9TO OyIeT BEIOPaHO 2 KapThl pa3HOI MacTH

p =3/4.
p =8/35
p=1/9
p =0.225
3aoanue
ITopsiIKOBBII HOMED 3aaHusl
Tun 1
Bec 2

BeposTHOCTB TOTO, 4TO CTYIIEHT CACT MEepPBHIi 3k3aMeH, paBHa 0,7. BeposTHOCTB cliaun BTOpOro sk3amena - 0,6,
Tpetbero — 0,8. HaliTi BepoSTHOCTH TOT0, UTO CTYAEHT CJIaCT BCE 3K3aMEHBI

p=2.1
p=0.3
p =0.252
p = 0.336
3adanue
ITopsiiKOBBII HOMED 3aAaHUs
Tun 2
Bec 2

JI71st 2-X MOTOPOB BEPOSITHOCTH 6€30TKa3HOM paboTHI B TeueHue aHs paBHa P;= 0.9 u p,=0.75 cOOTBETCTBEHHO.
KakoBa BepOSTHOCTB TOT0, YTO B T€YEHHE JHS 00a MOTOpa CIOMAIOTCS?

P=P-P,;
p= 0.025
p =1- PP,
p= 0.325
3aoanue
ITopsiikoBbII HOMEp 3a/1aHus
Tun 2
Bec 2

BackerOonuct nonagaer B KOJIbIO ¢ BeposTHOCThIO p=0.7. HaiiTi BeposTHOCTB P, 4TO U3 3-X OPOCKOB OH IONAAET
POBHO OJIMH pa3za

p = 0.189

P=3p-g*>, q=1-p=0.3

P=3p’q

p= 0441




3aoanue

ITopsinkoBbIit HOMED 3a7aHus

Tun 3

Bec 1

YKakuTe COOTBETCTBHE MEKAY TSPMHUHAMHU (JIeBask KOJIOHKA) M UX ONIpeIeIeHIIMH (TIpaBasi KOJOHKA)

J1s1 TucKpeTHOM cily4aiiHOM BEJIMYMHBI CIPABEJIMBEI CIIEAYIOIINE ONPEACIICHHUS:

MaTeMaTHIECKOE OKUIaHHE n
MX = in B
i=1
JICTIEPCHS n ) o )
DX =) (% —MX) =>"x2-p,— MX
i=1 i=1
CPEIHEKBaIPaTHYHOE OTKIOHEHHUE O'( X ) _ /DX
3adanue
ITopsiIKOBBII HOMED 3aaHusl
Tun 4
Bec 1

1
Pacnpenenenue cnyyaiiHOW BEIMUYKHBI TAKOE, YTO f (X) = s a<x<bu f (X) =0 X g [a, b]

HAa3bIBACTCA

PaBHOMEPHBIM

3aoanue

[TopsiiKOBBII HOMED 3a1aHus

Tun 4

Bec 1

Jliist GUHOMHMANEHOTO pactpenenenus Beipaxenne DX = np (l— p) OIpeJieNseT ero

JTUCTIEPCHIO
3aoanue
[TopsiiKOBBII HOMED 3a/1aHus
Tun 5
Bec 1

JInckpeTHas cirydaiiHasi BelIMIMHA HMEET TaKO! Psi/l paclpeieNIeHus:
-3 0 1 2
0151 0.05]05]0.3

PaccraButh 3HadeHUS cnyqafmoﬁ BCJIMYHMHBI B MNOPAAKE YBEJIIMYCHU S BEPOATHOCTU UX TTOABIICHUS

A) 0

B) -3

0 2

D) 1

3aoanue

ITopsiiKoBbII HOMEp 3a1aHus

Tun 1

Bec 1

HaOumoienust mpoBOAMINCH HaJl CHCTEMOH (X, Y) JBYX BEJIMUMH. Pe3ysbTaTsl HAOMOAEHHS 3aMCaHbl B TA0IHILY:
X|2]3]1]|2]4
yl|4]16]2]4]|8

Koapunment xoppensiimu paBeH

1

-1

0.1

0.95

3aoanue

| ITopsinkoBbIi HOMEp 3a1aHus




Tun 1

Bec 1

Iposenero 10 u3MepeHuii 1 MO HUM BEIYHCICHA SMIMPHUECKas aucrepcus S°=4,5. HecMeleHHas OLeHKa UL
reHepajbHON AMCIIEPCUM paBHA

5

4,05

5,06

15

8. YueOHO-MeTOIUYECKOE U HHPOPMALIMOHHOE 00eciedeHre TUCIHITUHBI
8.1 Pekomenayemas Jqureparypa
OcHoBHas JUTEpaTypa

1. Kopobeiiankosa, 1. FO. Matemarnka. MaTematideckas cratuctuka. U. 6 [D1ekTpoHHBIH pecypce] : yaeOHoe
mocobue / U. 1O. Kopobeiitnukosa, I'. A. Tpybeukast. — 2-¢ u3g. — DJIEKTPOH. TEKCTOBBIC TaHHBIE. —
Yensbunck, CapatoB : KOxHO-YpanbCkuil HHCTUTYT YIIPaBJIeHUS U 9KOHOMUKH, Al [Tu Dp Menua, 2019. —
82 c. — 978-5-4486-0661-8. — Pexxum noctyma: http:/www.iprbookshop.ru/81484.html

2. Kopoo6eiinukosa, 1. 0. Martemartuka. Teopus BepostHocTeit. U. 5 [DnekTpoHHBIN pecypc] : yueOHOoe mocooue
/ W. YO. KopoOeiinukosa, I'. A. TpyoOeukas. — 2-¢ u3. — DJIEKTPOH. TEKCTOBbIC JaHHbIe. — YesIOnHCK,
Caparos : FOxHO-YpanbCKuil MHCTUTYT ynpaBieHUs U 3koHOMUKH, Al ITu Op Menua, 2019. — 154 ¢. —
978-5-4486-0662-5. — Pexum nocryna: http://www.iprbookshop.ru/81485.html

JlonoJIHNTe IbHAS JIUTepaTypa

1. Terpyamswmu E.B. Matematuka [3nexrpoHHEIH pecypc] : npaktukym / E.B. Terpyamsunu, B.B. Epmos. —
DneKkTpoH. TekcToBbIe nanHbie. — CapaToB: At [Iu Op Menua, 2018. — 159 ¢. — 978-5-4486-0220-7. —
Pexwm noctyna: http://www.iprbookshop.ru/71567

2. Marematuka [DneKTpoHHBIN pecypc] : yueoHoe nocodue / O.B. Bonaposa [u ap.]. — DIEKTPOH. TEKCTOBbIE
nannbeie. — CaparoB: Aii [Tu Op Meaua, 2018. — 194 ¢. — 978-5-4486-0107-1. — Pexxum mocryma:
http://www.iprbookshop.ru/70267

8.2. Pecypchl HH(POPMAIIMOHHO-TeJIEKOMMYHUKAMOHHOM ceTH « MHTepHET»

- http://www.mathematics.ru/

- http://feqworld.ipmnet.ru/indexr.htm

- http://www.biblioclub.ru/ YuuBepcurerckas OubmuoTeka. DJeKTpOHHAas OHOIMOTEKA Ui CTYICHTOB,
COTPYJHUKOB OUOIIHOTEK, CIELHAINCTOB-TYMAaHUTAPHEB.

9. MaTepuaibHO-TeXHUYECKOe oOecneyeHue JUCHMIINHBI

OmncaHue MaTepUuanbHO-TEXHHUYECKOI 6a3bl, HEOOXOMMOIT ISl OCYIIECTBICHHS 00pa30BaTeNbHOTO Mpoliecca
0 JIMCUMIUIMHE TPEJICTABICHO B NMpWIokeHHH § «CBeleHNs: 0 MaTepUaIbHO-TEXHUYECKOM 00ECTIeUeHHH MPOTPaMMBbl
BBICIIIETO 00pa30BaHus — IPOrpaMMBbI OakaaBpuaTa HanpasieHus moaArotoBku 38.03.02 «MeHeKMEHT».

10. ITepeyeHb MH(POPMALMOHHBIX TE€XHOJIOTHIi, HCNOIb3yEeMbIX MPH OCYylUIeCTBIEHUH 00Pa30BaTeILHOIO
npouecca no AUCHUILVINHE, BKJIOYas NPOrpaMMHoe odecrieyeHHe, COBpeMeHHble NpodeccHoHANbHbIE 0a3bl
AAHHBIX 1 HHPOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

IIporpammuoe obecrieuerne AHO BO OVYDOII, sBisiomeecs 4YacTblo 3JIEKTPOHHOH HHGOPMAIMOHHO-
00pazoBaTenbHOM cpebl U Oa3upylomeecs Ha TeJIeKOMMYHUKAIIMOHHBIX TEXHOJIOTHAX:

® TPEHMHI'OBBIE U TECTUPYIOLIHNE IPOrPaMMBI;

® UHTEJUIEKTyaIbHbIE POOOTH3NPOBAHHBIE CHCTEMbI OLIEHKH Ka4eCTBa BHIIIOJIHEHHS PadoT.

WudopmanmonHsle 1 poOOTH3UPOBAHHBIE CHCTEMBI, TPOrPaAMMHBIE KOMILIEKCHI, IPOrpaMMHOE obecrieueHne
JUISl TOCTYMA K KOMITBIOTEPHBIM 00YYarOIMM, TPEHHHIOBBIM U TECTHPYIOLHUM IPOrpaMMam:

o [TK «KOIIy;

e NP «Kackany».

IIporpammHoOe obecrnieueHre, He0OXO0AUMOE JIJISl peaTu3allui JUCIIATIINHBL:

Jluyensuonnoe npozpammuoe obecneuenue (6 mom 4ucie, OmeyecmeeHH020 nPouU3600Ccmea):

Oneparmonnas cucrema Windows Professional 10

10 6payzep — npuIIOXKEHUE OTIEPALIMOHHON CHCTEMBI, IPeAHa3HaYeHHOE JuIsl pocMoTpa Web-cTpaHuiy

[TnaTdopma mpoBeeHNs aTTECTAMOHHBIX MPOLEYP C UCTIOJIb30BaHUEM KaHAJIOB CBs3M (oTeuecTBeHHOE [10)

[Tnatdopma nposenenns Bebunapos (oreuectBenHoe [10)

Wudopmannonnas texuonorus. Onnaita TectupoBanne nnugposoii miardopmsl Poseb (oreuectsennoe I10)

DJIeKTPOHHBIN HHPOPMALIMOHHBII pecypc. DKCIEPTHBII HHTEIEKTyaIbHbIH HHPOPMAIIMOHHBIH pOOOT
ATtTectanms aceccopoB (oTedectBeHHOe [10)



HNudopmanmonHas TeXHOJIOTHS. ATTECTAITMOHHBIN HHTEJUICKTYIbHBINH HHPOPMAITHOHHBIN pOOOT KOHTPOJIS
opuruHabHOCTH U Tipodeccuonanusma «M1P KOID» (oreuectBernoe I10)

DNeKTpOHHBINA NH(POPMAIMOHHBIH pecypce «JIndnas ctynus oOydaromerocs» (oredectBeHHOE [10)

Ce0600H0 pacnpocmpansemoe NPoSpamMmHoe obecnedenue (8 Mom Yucie ome4ecmeeHHo20 NPou3Bo0Cmed):

Moii Oduc Beb-penakropsr https://edit.myoffice.ru (oreuectBennoe I10)

I10 OpenOffice.Org Calc.

http://gsp.su/tools/onlinehelp/about_license_gpl_russian.html

1O OpenOffice.Org.Base

http://gsp.su/tools/onlinehelp/about_license_gpl_russian.html

1O OpenOffice.org.Impress

http://gsp.su/tools/onlinehelp/about_license_gpl_russian.html

1O OpenOffice.Org Writer

http://gsp.su/tools/onlinehelp/about_license_gpl_russian.html

I1O Open Office.org Draw

http://gsp.su/tools/onlinehelp/about_license_gpl_russian.html

I1O «bnokHOTY - CTaHAapTHOE MPUIIOKEHHE orepannonHon cucteMsl (MS Windows, Android u 1.11.),
npenHa3sHaYeHHoe Tl paboThI ¢ TEKCTaMHU;

IO «KanpkynsaTop» — CTaHAapTHOE MPHUIIOKEHUE onepaioHHoi cuctembl (MS Windows, Android u T.1.),
UMHTHpYIOLIee paboTy KaIbKYJISATOpa.

Cospemennvie npogeccuonanvhuie 6a3vl OAHHBIX:

Peectp npodeccuonanbHbIx ctanaapToB https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/

Hayunast anextponnas 6ubauoreka. http://elibrary.ru

OnekrponHo-oubauorednas cucrema IPRbooks (OBC IPRbooks) —snexkrponnast 6ubinoTteka o Bcem
otpacisam 3uanuii http://www.iprbookshop.ru

Hnghopmayuonno-cnpasoynvie cucmembi:

e CnpaBo4HO-TIpaBoBas cucteMa «[ apaHT»;

e CnpaBouHo-TIpaBoBas cucteMa «KoHcynprant [limocy.



http://qsp.su/tools/onlinehelp/about_license_gpl_russian.html
http://qsp.su/tools/onlinehelp/about_license_gpl_russian.html
http://qsp.su/tools/onlinehelp/about_license_gpl_russian.html
http://qsp.su/tools/onlinehelp/about_license_gpl_russian.html
http://www.infolex.narod.ru/gpl_gnu/gplrus.html
http://elibrary.ru/
http://www.iprbookshop.ru/

