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1. IlepeyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS 10 TUCHUILINHE,

COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaTaMu

OCBOEHHS MPOrPaMMBbI
1.1. JIucmuminuaa b1.B.22 Matematnka u MaTeMaTHdecKas JIOTHKa 00eCIeurBaeT OBIaJACHUE
CJICTyFOIIMMU KOMIIETEHITMSIMU C YY€TOM dTara:

Kon HaunmenoBanue Kop srama ocBoeHust HaunmMmeHoBaHue 3Tamna OCBOSHUS
KOMITETEHIINU KOMITETEHIINU KOMITETEHIINU KOMITETEHIINH
[K-21 CrnocoOHOCTh  TUIAHUPOBATh I1K-21.2 Crnoco6HOCTh IPUMEHSTh
u OpraHU30BHIBATh COBpEMEHHBIC CTAaTHUCTHYECKHE
MpOBECHHUE METOABI 00paboTKM  JaHHBIX
9KCIIEPUMEHTAIIbHBIX UCCIIE0BaHMs
HCCJIEJOBAHUM,
oOpabaThIBaTh JaHHBIE C
HCTIONIb30BaHUEM
CTaHAPTHBIX MTAKETOB
pOrPaMMHOTO
obecreueHus,
aHAJIM3UPOBATH "
HMHTEPIPETHPOBATh
pe3yJIbTaThl HCCIIEA0BAHUI
I1K-23 CnocoOHOCTh MIaHUPOBATH, [1K-23.2 CIOCOOHOCTH MPUMEHATH O0IITHE
OpraHHU30BHIBATH u NPUHLMIIBI IUTAHUPOBAHHUS U
TICHXOJIOTHYECKH OpraHM3aliy HayYHbIX
CONPOBOXKJIATh  BHEIPEHHE UCCIe0BaHUI
pe3yJIbTaToB HaY4HBIX
HCCIIEJOBAaHUN
1.2 B pesynbrare ocBOE€HUS AUCHUIUIMHBI Y CTYJEHTOB JIOJIKHBI OBITH!
OT®/Td/ npodeccroHanbHble IeHCTBHS Koz srana ocBoenus PesynbraTel 00y4eHUs
KOMITIETEHIINU
A/03.6 Pa3zpaboTka mporpaMMHO-METOIUYECKOTO [1K-21.2 Ha YpOBHE 3HaHWUH!
oOecrieueHns! yUeOHBIX PEIMETOB, KypCOB, CIIOCOOHOCTh (POPMHUPOBATH U
MUCIUTLTHH (MOJIyIeH) IporpamMm podheCcCHOHATBHOTO CHCTEeMaTH3UPOBATh,
o0yuenust, CI1O u(umm) JTIIT [1K-23.2 IPUMEHSITh MaTeMaTHKO-

JIOTUYCCKHUE  TMPUHIUIBL  JJId
IUIaHUPOBAHUA W OpraHu3aluu
Hay4YHBIX HCCHeHOBaHHﬁ.

Ha YpOBHE YMEHUI!
CIIOCOOHOCTB MIPUMEHUTD
MaTeMaTH4ecKHue "

MATEMAaTUKO-JIOTUYCCKHE
3HaHUA Jid IUIaHUPOBAHUA,

OpraHU3aIIH u
HICUXOJIOTMYECKOTO
CONPOBOXKICHHUSI ~ BHEIPEHHS
Ppe3yJbTaToB HAYYHBIX
UCCJICJOBAHM.

Ha YpPOBHE HaBBIKOB!
CIOCOOHOCTh  COTIOCTAaBUTh H
MPUMEHHUTD pasiuuHbIe
MaTeMaTUICCKUe u
MaTEMAaTHUKO-JIOTHICCKIEC
3HaHUs JUIs 00paboTkH
JAHHBIX, TIOJIYYCHHBIX  IPH
peleHun a3 IMIHBIX

HpO(i)eCCI/IOHaJ'ILHBIX 3a7a4 1npu
IUITAaHUPOBAHUN WU OpTraHU3aAluU
HAY4YHBIX HCCHG}IOBaHHﬁ.




2.00beM U MecTO TUCHUILTHHBI B cTpyKTYype OI1 BO
O0BbeM TUCIUIIINHEI
2 3a4eTHBIC EAMHHUIIBI TI0 Y4eOHOMY IIJIaHy;
BCEro /2 4acoB, U3 HUX ayIUTOPHBIX 36 yaca, Ha caMocTosATeIbHYI0 padoTy 30 4acos;
BBIJICJICHHBIX Ha KOHTaKTHYIO pa0oTy ¢ mpenojaBareieM 42 yaca (42 yaca-nmpakTHYECKUX
3aHATHA).

Mecto aucuuniannsl B ctpykrype OII BO

Hucnumnuna b1.B.22 MaTtemaruka u maTemMatuyeckas JIOTUKa 4yuTaeTcs Ha 1-M Kypce BO
2-M CEMECTpE B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

3.Conep:xkanue U CTPYKTYpa JUCHHUIIHHBI
Ounasn popma odyuenusn

Ne n/n HaumeHoBaHMe TeM O0beM THCHUIIMHBI, Yac. ®opma
(pa3nenos), Bcero KoHTakTHasi padoTa 00y4yaromuxcsi ¢ CP TeKyIIero
npernoaaBarTejemM KOHTPOJIs
10 BU/IaM y4eOHBbIX 3aHATHH ycrneBaeMocT
J JIP 3 KC n,
P NPOMEKYTOY
HOM
aTrecTaluu™
*%*
Tpuanal 1 MHoskecTBa i1 KC, ITP
oTHouIeHus.  OCHOBBI
MaTeMaTH4eCcKOn
JIOTHIKH.
Tpuana 2 Jluneiinas anreGpa. O, I1P
CHCTEeMBI ypaBHCHHH,
MaTpHIBI U
OTpeIeITUTEIH.
Tpuana 3 Amnanurnyeckas O, IIP
reoMeTpus. Bektopsl u
JIMHEHOe
MPOCTPAHCTRBO.
DJIeMEHTHI Teopuu
rpados.
Tpunana 4 DIeMEHTHI I, TIP
MaTeMaTHYECKOTO
aHaIn3a.
Juddepenimanpaoe
HCYHUCIICHHUE.
Tpuana 5 DJIEMEHTEI 2xO, ITP
MaTeMaTHYECKOTO
aHaM3a.
Hurerpansnoe
ncuucienne. [loHsTne
o nmuddepeHIHaTHHBIX
YpaBHECHUSIX.
Tpuana 6 Teopust BEpoOSTHOCTEH. KC, ITP
Tpuanma 7 Baenenne B Yacts 1 O, ITP
MaTeMaTHYECKYI0 Yacts 2. KIT
CTaTUCTHKY.
IIpomexyTOYHas! aTTecTalus 3ager
Bceero: 72

1 «Tpuama» - opraHuzamuoHHas (opma 0O6pa3OBATENBHOTO MOIYNs (pasiena), BKIIOYAMOM[As TPH CIAPEHHBIX 2-YaCOBBIX
3aHATHS, 00beIMHEHHBIX eIMHOM TeMAaTHKON. B CTPYKTYpHOM ITaHe Tpuaaa Npe/CTaBIcHa BBOAHBIM JICKIIHOHHBIM 3aHsITHEM (3
Yaca); ayJUTOPHO-NPAKTHYECKUM 3aHATHEM C CAMOCTOSTENbHON paboroil obywarommxcs (1 wac), 3aBepiuaromieil ydeGHON
auckyccuei (2 yaca). Ennnbiii 6-4acoBoif GJIOK, COOTBETCTBYIOIIMX KOHKPETHOMY OOPa30BATENBHOMY MOZIYIIO, MO3BOJISET
CTYIICHTY OCBauWBaTh KypC Ha MOBBIIICHHOM YPOBHE MOTPYKEHUsI B MPoOiIeMy H ero pediekcuH, a mpernogasareio 3GpGpeKTHBHO
BBICTPOHTH (POPMANTFHYIO ¥ COAEPIKATENBHYIO JIOTHKY PeaTi3aIiy JUCIUIIINHEL




IIpumeuanue:

* — U1 IUCTAaHIMOHHOM (pOpMBI 00yIEeHIS;

** — (hOpMBI TEKYyIIEr0 KOHTPOJS YCIIEBAEMOCTH: KypCcOBOH yueOHO-MccrmenoBarensckuii mpoekt (KIT),
kpyribiii cron (KC), ompoc (O), tectuposanue (T), sxcrnpecc-ob6eyxaenne (Ox0), acce (Oc¢), penensus (Pe),
nuctyt (), npaktuueckas padora (I1P);

*** _ hopMbI IPOMEKYTOYHOM aTTecTalMu: 3k3ameH (3auer).

Conep:xanue IUCHUTIAHBI
Tpuaaa 1. MHo:xecTBa U OTHOLIeHHsI. OCHOBBI MATEMATHY€CKOM JIOTUKH.
OCHOBHBIE MOHATUS TEOPUU MHOKeCcTB. Omnepanuu HaJl MHOXKeCTBaMH. HeueTkne MHOXeCTBa.
HeueTtkue muoxectsa. IloHsitue coorBeTcTBuii. Buasl coorBeTcTBHi. OTHOIIEHHUS.
Bricka3zbiBaHus W BbICKa3biBaTelbHBIC (GopMbl. Jlormdeckue omnepanuu. DopMysbl JIOTHKH
BbICKa3bIBaHUH. Jlormueckass paBHOCHIBHOCTh. OOpaTHBIE U MPOTHUBOIOJIOKHBIE YTBEPIKICHUS.
Jlornueckoe cnenoBanue. Hopmansasie popmer popmyin. bynessl hynkmuu. [Ipenukarsi.

Tpuana 2. Jluneiinas anredopa. CucreMbl ypaBHeHHil, MATPULBI U ONIPeIeIUTEIH.

Cuctembl JIMHEMHBIX YPABHEHUU C ABYMs U TpeMsl HEM3BECTHbIMHU. Orpenenurens nopsaka N.
Merton Kpamepa. Aunrebpa wmarpuil. MaTpuuHBIA METOJ PEIICHUS CHUCTEM JIMHEWHBIX
ypaBHeHul. MccnenoBanue cucteMbl M ypaBHEHMI ¢ N Hen3BecTHIMU. Metop ["aycca.

Tpuaga 3. AHaauTuyeckasi reomeTpusi. BekTopbl u JinHeiiHOe MPOCTPAHCTBO. JJIeMEHThI
Teopuu rpagos.

Bekropel. [elictBus ¢ BekTopamu. JIuHeilHoe mnpocTpaHcTBO. JIMeHeiHas 3aBUCHUMOCTh M
HE3aBUCHMOCTh BEKTOpPOB. PasmepHocTh M 0a3uc JUHEWHOTO NpPOCTpaHCTBA. EBKIMIOBO
IIPOCTPAHCTBO. JInHEHBIE OnIepaTopsl.

OcHoBHble MOHATUS Teopuu rpadoB. Anroput™m JleHdKcTpsl OThICKaHMs KpaT4allIero myTH Ha
rpage. MaTtpuuHoe 3aj1aHue rpagos.

Tpuana 4. daeMeHTbI MaTeMaTH4YecKoro ananau3a. /{uddepenunaibHoe ncyucaeHue.
UucnoBele QyHkuuu. OcHOBHBIE 3ieMeHTapHble (yHkuuu. [lpenen ¢ynxuuu. JIBa
3aMedarenbHbIX mnpeaena. HenpepweiBHOCTh ¢GyHkimid. IlpousBognas. OcHOBHbIE (OPMYIIBI
mupdepenumpoBanus. Auddepenunan ¢pynkuuu. [IponsBoansie n auddepeHnmansl BhICIINX
nopsiikoB. Bo3pactanue u yObiBaHue (QyHKIMH. OKCTpeMyMmbl (QYHKUUH. BbIIykiaocTs u
BOTHYTOCTh Tpaduka pynkuuu. Cxema uccienoBanus GyHKIUU U IOCTPOEHUS ee rpaduka.

Tpuaga 5. DjeMeHTHI MaTeMaTHUYecKOro anajan3a. UurerpajasHoe ucuucienue. [lousatue o
nu¢pdepeHInaNbHBIX YPABHEHUSAX.

[TepBooOpa3Has (hyHKIMM M HEONpeAeTeHHbIH HHTerpan. MHTerpupoBaHue METOJOM 3aMEHBI
nepeMeHHoil. Meton wuHTerpupoBaHus 1Mo 4yacTsaM. OmnpenereHHbI HHTErpain. MeSTozbl
BBIYUCIICHUS oNpeiesIeHHOTo uuTerpana. [lonarue o nuddepeHnnanbHbIX ypaBHEHUIX.

Tpuana 6. Teopusi BeposiTHOCTEHA.

[Ipeamer Teopum BeposiTHOCTEH. OieMeHThl KomOmHaTopuku. CoOwitre. Knaccudukanus
coObIThii. Knaccudeckuii MeTOJ BBIYHCIEHUS BEPOSTHOCTU. [ 'eomeTpudeckas BEpOSTHOCTb.
Yactora cobObitusi Ctatuctuueckoe ompeneieHue BeposITHOCTH. OCHOBHBIE TEOPEMBI TEOPHH
BeposiTHOCTeN. CneACTBUSL TEOPEM CJIOKEHUSI U YMHOKEHHs. [IpuHsATHE perieHuss Ha OCHOBE
0aifeCOBCKHMX CTpaTEruil.

IlonaTne ciay4ailHOM BENWYMHBI. JIMUCKpETHBIE CiydailHble BEJIMYMHBI W HMX 3aKOHBI
pacnpenenenus. bunomuHansHOe pacnpenenenue. Pacnpenenenue Ilyaccona. I'eomerpuueckoe
U TUIEPreoOMeTpUUYecKoe pachpeneneHue. UYUucioBble XapaKTEpUCTUKH  HEMPEPBIBHBIX



ClIy4alHbBIX BeJM4YMH. HenpepsiBHbIE CilydyallHbIE BEIMYMHBL.

ODyHKIUA pacHpeaciICHHUs.

[ImoTHOCTE pacnpenesieHus BEpOATHOCTEH HENPEPHIBHOW CIy4allHOM BelIMYMHBL. YucCIoBbIE

XapaKTEPUCTUKA  HEIPEPBIBHBIX  CIy4YalHBIX

BenuuyuH. PaBHOMepHOe pacmpenesncHue.

ITokazaTenpHOE pacipeaciiCcHuc. HOpMaJ'IBHoe pacrpeaciCHuc. JlokanpHas u HUHTErpajibHas

teopemsl Jlamaca.

Tpuana 7. BBegeHne B MaTeMaTH4YeCKYI0 CTATUCTHKY.
Yacte 1. Beibopounsiii meton. Craructudeckoe pacnpenenceHue. [IoJUroH u rucrorpamma.

OMmnupudeckas — (QyHKIUS — pacupeieNeHHs.

Craructuueckue  OLIEHKHM  MapaMeTpoB

pacrpenenenusi. UuTepBanbHble OleHKH. [IoHATHE 00 AKCIIEPTHBIX METO/Iax.
UYacts 2. KypcoBoii yueOHO-UCCIIeIOBATETLCKUAN TPOEKT.

4. MaTepHuaJibl TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH 00y4aAIOIIHUXCSl ¥
(oH1 OLIEHOUYHBIX CPECTB MPOMEKYTOUYHOI aTTECTAMH MO TUCIHUILINHE

4.1. ®opMbl M MeTOAbI TeKYILIEro KOHTPOJISI YCIeBAeMOCTH, O0y4yalolmuxcsi

NMPOMEKYTOYHOM aTTeCTALIUM.

4.1.1. B xome peajqu3aunuu aucuuiuinabl b1.B.22 Marematnka m MareMmatudyeckas

JIOTUKa HMCHOJB3YHOTCHA CJICAYyIoIue

00y4YAKOIIUXCH

MEeTO/bI

TEKYIIEro KOHTPOJA YCIIEBACMOCTH

Tema (Tpuana)

MeToabl TEKYLIEro KOHTPOJIA
ycneBaeMoCTH

Tpuana 1. MuoxecTBa 1 oTHOIIEHHUS. OCHOBBI MAaTEMAaTHICCKOM
JIOTHKH.

Kpyrastit cton (KC)
ITpaktuyeckas padora (ITP)

Tpuana 2. Jluneiinas anre6pa. CHCTEMbI ypaBHEHUI, MATPHILIBI OHpOC (O)
U OIpEeIEUTEIH.

ped ITpaktuyeckas padora (ITP)
Tpuana 3. AHanuTH4eckas reoMeTpus. BekTopbl M nmHeiHOe OHpOC (O)
HPOCTPAHCTBO. DIEMEHTHI TEOPUH IPadoB. HpaKTI/ILIeCKaH pa60Ta (HP)
Tpuana 4. DIeMeHTbI MATEMATUYECKOTO aHAH3A. VueOHbIit JTUCITYT (21)

JuddepennmanpHoe NCUHCICHHUE.

I[TpakTuyeckas padora (ITP)

Tpnama 5. DIeMeHTHI MaTeMaTHIecKOro aHam3a.
WurerpansHoe ucuucnenue. Ilonsrne o auddepeHnnanbHbx
YpaBHEHHUSIX.

Dkcnpecc-oocyxaenue (Ox0)
[Mpaktrueckas padota (I1P)

Tpunana 6. Teopus BepoOSTHOCTEHH.

Kpyrusiii cton (KC)
[paktrueckas padota (I1P)

Tpuana 7. BBeneHue B MaTeMaTHYECKYIO CTATUCTHKY.

Ompoc (O)

I[Mpaktuueckas padora (ITP)

KypcoBoit y4e0HO-UCCIIeI0BATEeITbCKHUI
npoekT (KIT)

4.1.2. 3a4eT NPOBOAMUTCS C IPUMEHEHHEM CJIETYIOIINX MeTOA0B (CPeaCcTB):

1) IIMCBbMCHHAas pe(I)JICKCI/ISI (CaMOCTOﬂTCHBHOC 3aMo0JIHEHHE HUTOTOBOM aTTeCTAallMOHHOM

pa60qel71 TETpaau C TCCTOBBIMHU 3aJaHUAMU PA3JIMIHOT'O TI/IHa);

2) YCTHad pe(bneKch (COGCCCI{OB&HI/IC Mo BOIIpOCaM TCOPCTHYCCKOI'0 U MPAKTUYCCKOI'O

0JI0Ka TUCIIUTUTHHBI).




4.2. MaTepuajbl TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH 00y4YalOIHXCH.

Tunosble OLCHOYHBIC MaTEepHUaAJIbl K TPUAAE 1
OueHoyHble 3aganus (popmart «KC» ycTHBII U 3anI0JIHeHHe PaGo4uX TeTpajeii):

1. TlpocMoOTpUTE NPEIOKEHHYIO JINTEPATYPY U COCTaBbTE TIIOCCAPUIL:
bynesvt ghynxyuu.

Buowvi coomeemcmeui.

Buickasvieanus u svickazvieamensvuvle opmul.
Jloeuueckas pagHoCuIbHOCHb.

Jloeuueckue onepayuu.

Jloeuueckoe credosanue.

Heuemxue muooxcecmea.

Hopmanvusie popmet popmyn.

ObpamHuvle u nNPOMUBONONOHCHBLE YINBEPHCOCHUSL.
Onepayuu nao muodxcecmeamu. Hevemxue mmodcecmsa.
OcHosHble NOHAMUSA MeoPUU MHOHNCECTNE.

OmHowenus.

Ionamue coomeemcmeuil.

IIpeouxameoi.

Dopmybl 102UKU 8bICKA3LIBAHU.

2. Tlpoananusupyiite cofepkaHue yaeOHON JUTEPATypPhl U BIUIINTE IPABIIA:

a) OCHOBHOH 3a/1a4eil MATEMATHIECKON JIOTHKHU SBISIETCH. .. ... ..... ;

0) ciennduka BbICKa3biBaHus (IPUBEIUTE 2 MPUMEPa C KPATKAM O6OCHOBaHI/IeM);

B) HEOOXOIMMBIE U JOCTATOYHBIC YCIOBHSA — 3TO ...... ((mpuBenute 2 mpuMepa ¢ KpaTKUM 0OOCHOBAHHEM).

3. TlepeuncnuTe OCHOBHBIC JIOTHUYESCKHUE OTepalni (IpUBeIUTe 2 MpUMepa ¢ KpaTKuM ob6ocHoBanueM). [IpuBeaute
OpPHMEPHI IOTHUSCKUX BBIPAKCHHH.

4. Yro Takoe tabnuia ucturnoctu? [puseante npumepst (Hanpumep, A and not A; A or not A).

5. OnpenenuTe OCHOBHBIC 3aKOHBI MATEMATHUECKO JIOTHKHU: IEPECTAHOBOYHBIH, COUCTATEIIFHOE 1
pacnpezaenurensHoe. (IpUBEAUTE 2 MPUMEpa ¢ KpaTKUM 000CHOBAHHEM).

6. Onumnte 3akoHs! e MopraHa (3akoH oTpulianus) (IpuBeauTe 2 IprMepa ¢ KPaTKUM 000CHOBAHHEM).

7. Yto Takoe (coBepIICHHAs) ANIBIOHKTHBHAS HOpMabHast (opMa? (puBequTe 2 IPUMEPa ¢ KPaTKUM
000CHOBAHHEM).

8. IIpuBenute npumep HOPMYIIBI [0 331aHHOM QYHKIMOHAIBHON CXeMe U II0OCTPOUTE TabIIHIly HCTHHHOCTH.

9. Kakue Bpl 3HaeTe onpeiesieHis paBHOCHIBHOCTH M SKBHBajeHTHOCTH? [IpHBequTe 10 [Ba MpUMEpa C KPaTKUM
000CHOBaHHEM KaXKIOTO.

IIpakTuyeckas padora 1. BbInoJIHUTE TOMALIHIO pacyeTHYI0 padoTy Nel cooTBeTCTBYIOIIEr0 BAPHAHTA:

BUJIET Nel
1.0OcHOBHBIE IOHATHS TEOPUH MHOXKECTB
2. KBanropst
3. CocraBbTe TaONUIYy HCTHHHOCTH
X Y X Y XY X XY XY XY XYX
4 4
4 JI
JI u
JI JI
4.IIpuBectu GpopMyny K K.H.¢. Wi 1.H.¢.:
BUJIET Ne2
1.Omneparyu Hag MHOXKECTBaMHU
2. MHOX€eCTBO HCTHHHOCTH TPEUKATOB
3. CocTaBbTe TaOJIMIY HCTHHHOCTH
X Y X Y XY X XY XY XY XYX
u u
u JI
JI u
JI JI
4.Tlpuectu popmyny K K.H.¢. wiam a.H.¢.:



BUJIET Ne3
1.IToHsaTHE COOTBETCTBUSA
2. CpoiicTBa M OTHOIICHHS MTPEIUKATOB
3. CoctaBbTe TabIHMIy HICTUHHOCTH

X Y X Y XY X XY XY XY XYX
u )4
u JI
JI )4
JI JI
4 IlpuBectn GopMyIny K K.H.¢. Wi T1.H.¢.:
BUJIET Ned
1.Buasl cOOTBETCTBUI
2. byneBsl GyHKIMH
3. CocTaBbTe TaOJIMIY HCTHHHOCTH
X Y X Y XY X XY XY XY XY X
4 14
4 JI
JI 14
JI JI
4.Tlpusectu popmyny K K.H.¢. wiu 1.H.¢.:
BUJIET Neb5
1.OtHOmIEHNS
2. HopmanesHbie GopMBI popMyIt
3. CocTaBbTe TaOIHUIy HICTUHHOCTH
X Y X Y XY X XY XY XY XYX
)4 )4
)4 J
JI )4
JI J
4 TlpuBectr GopMyIny K K.H.¢. Wi T1.H.Q.:
BUJIET Ne6
1.BbIcka3bIBaHUS U BBICKA3bIBATEIbHBIC (POPMBI
2. Jloruueckoe cienoBaHue
3. CocTaBbTe TaOJIUIY HCTHHHOCTH
X Y X Y XY X XY XY XY XY X
4 4
4 JI
JI 4
JI JI
4 Tlpusectu popmyny K K.H.¢. wiu 1.H.¢.:
BUJIET Ne7
1.Jlornyeckue onepanun
2. Bunsl cooTBeTCTBUM
3. CocTaBbTe TaOJIMIY HCTHHHOCTH
X Y X Y XY X XY XY XY XYX
u u
u JI
JI u
JI JI
4.Tlpuectu popmyny K K.H.¢. wiam a.H.¢.:
BUJIET Ne8

1.®DopMyIIBI JIOTHKHU BBICKA3bIBAHHN
2. Onepanuy HaJl MHOKECTBAMH
3. CocTaBbTe TabJIUIy HCTHHHOCTH

X |Y | X Y [ X Y X [ X Y XY [ X Y XY X




u u
u JI
J1 4
J1 J
4. Tlpuectu popmyny K K.H.¢. wiau 1.H.¢.:
BUJIET Ne9
1.Jlormyeckast paBHOCHJIBHOCTD
2. OCHOBHBIC TTOHATHS TEOPHH MHOXKECTB
3. CoctaBbTe TabIHMIy HICTUHHOCTH
X Y X Y XY X XY XY XY XYX
u )4
u JI
JI )4
JI JI
4.IlpuBectn popMyIy K K.H.¢. Wi T.H.¢.:
BUJIET Nel0
1.00paTHbIE ¥ MPOTUBOMOJIOKHBIE YTBEPIKICHHUS.
2. IloHsiTHE COOTBETCTBUS
3. CocTaBbTe TaOJIUIY HCTHHHOCTH
X Y X Y XY X XY XY XY XY X
4 14
4 JI
JI 14
JI JI
4.Tlpusectu popmyny K K.H.¢. wiau 1.H.¢.:
BUWIET Nell
1. Jlorngeckoe crnenoBaHue
2. OtHOIIEHHA
3. CocTaBbTe TaOIHUIy HICTUHHOCTH
X Y X Y XY X XY XY XY XYX
)4 )4
)4 J
J )4
J J
4 TlpuBectu GopMyIny K K.H.¢. WiH T.H.Q.:
KOHTPOJIBHASI PABOTA Nel
BUJIET Nel?2
1.HopmansHsle popMbI hopMy
2. Onepanuy HaJl MHOKECTBAMH
3. CocTaBbTe TaOJIUILY HCTHHHOCTH
X Y X Y XY X XY XY XY XY X
4 4
4 JI
JI u
JI JI
4.IIpuBectu GpopMyny K K.H.¢. Wi 1.H.¢.:
BUWIET Nel3
1.byneBsl GyHKIUN
2. Buasl coorBeTcTBUI
3. CocTaBbTe TaOJIMIYY HCTHHHOCTH
X Y X Y XY X XY XY XY XYX
u u
u JI
JI u
JI JI
4.Tlpuectu popmyny K K.H.¢. wiam a.H.¢.:




1.OcHOBHBIE TIOHATHS TEOPHUN TIPEAUKATOB.
2. Onepanuy HaJl MHOXKECTBAMH
3. CoctaBbTe TabIHMIy HICTUHHOCTH

BUWIET Neld

X Y X Y XY X XY XY XY XYX
u )4
u JI
JI )4
JI JI
4 IlpuBectn GopMyIny K K.H.¢. Wi T1.H.¢.:
BUJIET Nel5
1.MHOXeCTBO HCTHHHOCTH NPEINKATOB
2. Jlornyeckue onepauuu
3. CocTaBbTe TaOJIMIY HCTHHHOCTH
X Y X Y XY X XY XY XY XY X
4 14
4 JI
JI 14
JI JI
4.Tlpusectu popmyny K K.H.¢. wiu 1.H.¢.:
BUWIET Nel6
1.CBolicTBa 1 OTHOIICHHS MPEIUKATOB
2. OCHOBHBIC MTOHATHS TEOPHH MHOXKECTB
3. CocTaBbTe TaOIHUIy HICTUHHOCTH
X Y X Y XY X XY XY XY XYX
)4 )4
)4 J
JI )4
JI J
4 TlpuBectr GopMyIny K K.H.¢. Wi T1.H.Q.:
BUWIET Nel7
1.KBaHTOpEI
2. ®opMyIIbI JIOTHKH BbICKA3bIBAHHI
3. CocTaBbTe TaOJIUIY HCTHHHOCTH
X Y X Y XY X XY XY XY XY X
4 4
4 JI
JI 4
JI JI
4 Tlpusectu popmyny K K.H.¢. wiu 1.H.¢.:
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OueHouHble 3aganHus (popmat «O» yCTHBII W/UIM THCHMEHHBIH)

1. TIpocMmoTpuTe MPEIOKEHHYIO JIUTEPATYPY M COCTABBTE INIOCCAPHMA:

Jlunetinvle onepayuu Ha0 Mampuyamu.

Mampuysi.
Memoo 'aycca.

Memoo Kpamepa.
Munopul u aneebpauueckue 0ONOIHEHUA.
Onpedenumens Mmampuybsl, e2o GblHUCTEHUE.
THonamue obpamnoii mampuypi.

Pasnoorcenue onpedeﬂumeﬂﬂ Mampuybl nO dAEMEeRMam CMpoOKU Ujiu Cm0]l614(l.

Pane mampuypi.

Pewenue cucmemul aunetinbix ypagHenuil ¢ NOMOWbI0 00paAMHOU MAMpUybL.

Csoticmea onpedenumeinei.
Cucmembvl TUHEUHBIX HEPABEHCMNE




Cucmembvl TUHEUHBIX YPAGHEHUL.
Crooicenue mampuy.
Tpancnonuposannas mampuya.
Ymnoorwcenue mampuy.

2. CdopmynupyiTe 1 IpUBEANTE 2 IpUMEpa ¢ KPaTKUM 000CHOBaHHEM 110 NPABHJIaM BBIYHCIICHHUS:
a) merona ['aycca;

6) metona Kpamepa,;

3. OmummTe anropuT™ BBIYMCICHHUS C IIOMOIIBIO MaTPUIL.

4.0numuTe aaropuT™M BEIYUCIICHHS OTIPEIEIUTENEH.

5. Onwmre anropuT™ BEIYUCICHUS 00OpAaTHON MaTPHUIIHL.

6. OnumTe alropUT™M BEIYHCICHUS paHTa MATPHIL.

7. OnummTe alropuT™M BEIYHCICHNS MHHOPOB U aTe0pandecKUX TOTIOTHECHHH.

8. OnuiuTe aaropuT™ pasyioKEeHUs ONPEIEITUTEIsT MATPHUIIBI 110 JIEMEHTaM CTPOKH WIIM CTOJIONA.
9. OnuiuuTe ajaropuT™ penieHus] CUCTEMbI N IMHEHHBIX ypaBHEHUH ¢ N IepeMEHHBIMU.
10.0OnummTe ITOPUTM PEIICHHST CUCTEMBI JINHEHHBIX OJHOPOHBIX YPaBHEHHH.

11. OnuumuTe anropuT™ BHIYUCICHUS (yHIaMEHTaNBHON CUCTEMBI PEILICHHUH.

IIpakTuyeckas: padora 2. BoInoJHUTE TOMANIHIO PacdeTHYIO padoTy Ne2 cOOTBETCTBYIOIIEro BAPHAHTA!
BUJIET Nel
1.Yto Takoe Marpuia?
2.Pemnthb Tpemst criocobamu (Metomom ["aycca, metogom Kpamepa u MaTpHIHBIM METOZIOM) CHCTEMY:
x+ty+z=2
3x+2y+2z=1
4x+3y+2z=4

BUJIET Ne2
1.leticTBUS HAT MaTPUIIAMH.
2.HaiiTu 3Ha4eHUE OTIPEICITUTEINS:
09 -7
0-86
07 -3
BHAJIET Ne3

1. Yto Takoe onpeaenuTenb cucteMbl? [lepeuncinte CBONCTBA ONpeIeTUTEIICH.
2.Pemnthb Tpemst criocobamu (Metomom ["aycca, metogom Kpamepa u MaTpUIHBIM METOZIOM) CHCTEMY:

2x-y+z =2,
3x +2y+2z = - 2,
x-2y+z=l .

BUJIET Ne4
1. Yto Takoe onpenenuTens cucteMsl? [lepedncinte criocoObl BRIYUCICHUS ONMPEACTUTEICH.
2. Haiitu 3HaueHHE ONpPEaEIUTEIS:
1911
000
-56 18 2
BUJIET Neb
1.Chopmynupyiite mpasmina Kpamepa.
2. HaifTu 3HaYeHHE ONpEIeITATEIIS:
1911
000
-5618 2
BUJIET Ne6
1. OGparHast MaTpHLa U YCJIOBHS €€ CYILIECTBOBAHUS?
2.Pewiumv mpemsi cnocobamu (memodom I'aycca, memodom Kpamepa u mampuunvim memooom) cucmemy.
3x1—2x2 -5x3+x4=3,
2x1 — 3x2 +x3 + 5x4 =-3,
X1+ 2xp -4x4 = - 3,
X1 =Xz -4x3 +9x4 =22
BUIET Ne7
1.Crioco0 BeIYHCICHHS 00PaTHOW MaTPHIIEL.
2.Pemuth Tpems ciocobamu (Metomom [aycca, metogom Kpamepa v MaTpu4HbIM METOIOM) CUCTEMY:



2X- y+z7 = 2,
3x +2y+22 = - 2,
x-2y+z=| .

BUJIET Ne8
1.Panr MaTpunbl. DOKBUBaICHTHHBIE MATPHIIEL.
2.Peunts Tpemst ciocobamu (Metonom ["aycca, metogom Kpamepa v MaTpHYHBIM METOZIOM) CHCTEMY.

x+y+z=2
{ 3x+2y+2z=1
4x+3y+2z=4

1.Meron I'aycca.

2.Pemuthb Tpemst criocobamu (Metomom ['ayccea, metogom Kpamepa u MATPHIHBIM METOZIOM) CHCTEMY.
x+2y + 3z=5
2x-y- z=1,5,
X+3y+4z=6

BUJIET Ne9
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Ouenounble 3a1anus (popmart «O» yCTHbIH H/MIIM TUCHMEHHbIIH)

1. TlpocMoTpHTE MPEIOKEHHYIO INTEPATYPY U COCTaBbTE TIIOCCAPUIL:
Aneopumm [etikcmpsl omvicKaHus Kpamuauuie2o nymu Ha epage.
Bexmopui.

Heticmeus ¢ sekmopamu.

Esxnuooso npocmpancmeo.

Jlunetinas 3a6UcumMocms U He3a6UCUMOCHIb 6EKIMOPOE.

Jlunetinoe npocmpancmeo.

Jlunetinvie onepamopbi.

Mampuunoe 3adanue epagos.

OcHognble nonamusa meopuu 2pagos.

Pazmeprnocmo u basuc nunetinozo npocmpancmea.

Cdopmynupyiite npaBuia AeHCTBHI ¢ BeKTOpaMu. [IpuBeIuTe MPUMEPHI.
IIpoananu3upyiTe CBOWCTBA CKAISIPHOIO IIPOU3BEIEHUS BEKTOPOB.

B uem 3akitouaroTcst yCJIoBUs EPIEHIUKYISIPHOCTH BEKTOPOB?
Onwuuire BEeKTOPHOE IMPOCTPAHCTBO. [IpuBeIuTe MpUMEpHI.

B uem 3akitouaercs TMHEHHAS 3aBUCUMOCTh M HE3aBUCHMOCTh BEKTOPOB?

S~ LN

IpakTudeckas padora 3. BeInoJHATE TOMANIHIOI pacuyeTHYIO padoTy Ne3 cOOTBETCTBYIOIIEro BAPHAHTA:
BUJIET Nel

1.Bekrop. Moxyns BekTopa. JIMHEHHOE TIPOCTPaHCTRO.

2. Hamncats pasioxeHue Bekropa X mo Bekropam P, I.

x ={-13218},
p={114},
q={-30,2},
r{l,2,-1}.

BUIET Ne2
1. CxansipHOE ITpOM3BEJCHUE BEKTOPOB.

2. KonnyuHeapHsl JId BEKTOPBI C; U C, , TIOCTPOEHHBIE 110 BEKTOpaM a I b2

a={-12-1},b{2,-71},c, =6a—2b,c, =b—-3a.

BUJIET Ne3
1.EBAUKINIOBO IPOCTPAHCTBO.

—_—

2. Haiitu xocunyc yria mexay sextopamu ABu AC .



A@,-2,3),

B(3,4,-6),

C(11-1).

BUIET Ne4

1. Yron mexnay BekTropamu. Moyib BeKTOpa.
a=6p—q,

b=5q+ p.

BUJIET Ne5

1.JIuneitHO 3aBHCHMBIC U HE3aBHCHUMBIE BEKTOPHI.
2.Pemuthb Tpemst criocobamu (Metomom ["aycea, metogom Kpamepa u MAaTPHIHBIM METOZIOM) CHCTEMY.

BUJIET Ne6
1.JIuneitnblit oneparop. COOCTBEHHBIC YHCIIa U COOCTBEHHBIC BEKTOPHI TMHEHHOTO OIepaTopa.

a={734}b={12-1}c={4,24}.

BUJIET Ne7
1. Marpu4HOe 3amaHue rpagos.
2. Berauciuth 06beM TeTpasapa ¢ BepimHamu B Toukax A, Ay, Ay A, ¥ ero BEICOTY, OIYIICHHYIO U3 BEPILIHHBI

A, narpams AAA,;.
A4,(0,-1,-1),
A,(-235),

Ay (1-5,-9),
A,(-1-6,3).

BUJIET Ne8
1. OcHOBHBIC TOHATHS TEOPUH TPadoB.
2. Haiitu xoopauHatsl Touku A , paBHOymanenHoii or touek Bu C.

A(x,0,0), B(1,2,3),C(2,6,10).

BUJIET Ne9
1. PasmepHOCTh 1 0a3KC TMHEHHOTO MPOCTPAHCTRA.

2. Haiiru paccrostane ot touku M 1o mwiockocry, npoxoasimeii wepes touku M, M,, M ;.
M,(2,3)),

M,(41,-2),

M,(6,3,7),

M ,(-5,-48).

BUIET Nel0
1. Anroputm JlefKCTpHI OTBICKaHUs KpaTyaiiuero myTH Ha rpade.

2. Berauciuth 06beM Terpasapa ¢ BepimHamu B Toukax A, Ay, Ay A, 1 ero BEICOTY, OIYIICHHYIO U3 BEPILHMHBI
A, narpans A A A,.

4,(0,-1,-1),

A,(-2,35),

A, (1-5,-9),

A,(-1,-6,3).

TunoBbIe OLICHOYHBIE MaTepHuajJbl K TpHuaae 4



OueHoyHble 3agaHus (popMat «/[» MHTerpHPOBAHHBINA MUCHLMEHHBII + YCTHBIH)

1. TIpocMmoTpuTe MPEIIOKEHHYIO JIUTEPATYPY M COCTABBTE TIIOCCAPHIA
Bospacmanue u yovisanue gpynxyuu.

Buinyknocmu u gocnymocmo epagura gyuxyuu.

Hea 3ameuamenvuuvix npedena.

Jlugppepenyuan pynrxyuu.

Henpepuvisnocmo ¢ynxyuil.

OcHosHule hopmynbl Ougpdepenyuposarus.

OcHosHuvie anemenmapuvle QyHKYUU.

Ipeoen ¢ynxyuu.

Ilpoussoonas.

Ilpoussoonvie u ougpepenyuanst 8vicuUX HOPAOKOS.
Cxema uccnedosanus yyHKyuu u noCmpoeHus ee epagpuxa
Yucrosvie gynkyuu.

Dxcmpemymol pyHryuu.

2. OnuimuTe OCHOBHBIE AJIEeMEHTapHbIe (YHKIMK U UX cBoicTBa. [IpuBenure npuMepsi.
3. Yo Takoe npenen GyHKIHN?

4. Tlepeuncnure J1Ba 3aMeyaTeIbHBIX MPEIENa.

5. Kak uccnenyercst GyHKIUSA Ha HEIPEPHIBHOCTH?

6. Uto Takoe nmpou3BoaHas?

7. Ilepeuncnute ocHOBHBIE (hopMyIbl Au(BepeHIUPOBaHM?

8. Uto Takoe mudepeniman GpyHKIUU?

9. Kak BBICUMTHIBAIOTCS IPOU3BOJHBIC U TU((EpeHIIHANBI BHICIINX ITOPSIKOB?
10. Kak mpoBepuTh BO3pacTaeT Win yObIBaeT (PYHKIUA?

11. Yro Takoe 3KCTpeMyMBbl GYHKIUU?

12. Kak mpoBepuTh BRITYKIOCTh I BOTHYTOCTh Tpaduka QyHKITHI?

13. Onuute cxeMy ucciaenoBaHus GYHKIMK U IOCTPOSHHUs ee rpaduka.

IIpakTuyeckas padora 4. BbInoJIHUTE JOMALIHIO pacyeTHYI0 padoTy Ned cOOTBETCTBYIOIIEr0 BAPUAHTA!
BAPUAHT 1
1.HAUTHU ITPON3BOAHYIO ®YHKINU:

X2

v g

2. IToctpouts rpadyk GyHKINH C TTOMOIIBIO TPOU3BOAHON IIEPBOTO MOPSIKA.

y =x*(x-2)°%
BAPHUAHT 2
1. . Haiitu mpousBogHYyIO.
1
y=X+ ——In(1+¢%).
1+

2. . IlocTponTs rpaduk GyHKIMK ¢ TOMOIIBIO IIPOU3BOJHOM MEPBOTO MOPSIIKA.

y =1-Yx* +2x.

BAPUAHT 3

1. Haiitu npousBoaHy?o.

y = In*(L+ cosx)

2. Haiiti Hanbosplee ¥ HaMMeHbLIee 3HaUYeHUs QYHKINHA Ha 3aJaHHBIX OTPE3Kax.

y =2x% + 108 -59,[2,4]
X

BAPUAHT 4
1. Haiitu npousBoaHy?o.
1 cos’ 20x
=ctg(cosd) - ————.
Y =ctg(cos) 40 sin40x



t

t+
CKOJIIEKO IHEeH HYXXHO 3aTpaTUTh Ha NOATOTOBKY, 4yTOOBI OBLIA n3ydyCHa MakCHUMajibHasA 4aCTb Kypca?

2. Tlpu moAroToBKe K 3K3aMeHy crymaeHt 3a U queil usydaer — 0 yacTh Kypca, a 3a0biBaeT Qb — 70 yacth.

BAPUAHT 5
1. Haiiti mpon3BOAHYIO.

V1+x2 -1
—

2. HccnenoBath moBeneHHe (yHKOMII B OKPECTHOCTSX 3aJaHHBIX TOYEK C ITOMOIIBIO NPOM3BOAHBIX BBICIIMX
MOPSAIKOB.

y =4x—x* —2c0s(X - 2),X, = 2.

y = arctg

BAPUAHT 6
1. Haiiti mpon3BOAHYIO y; .

X=+1-12,
y =tgv1+t.

2.. HpOBeCTI/I IIOJIHOE UCCIICAOBAHUEC (l)yHKL[I/II\/'I U IIOCTPOUTH HX rpaq}I/IKI/I.
2(x+1]
e (x+1)

T

BAPUAHT 7

1. Haiiti npon3BoAHYIO.

y=X

2. HaifTu acuMOTOTHI ¥ TIOCTPOUTH TPpadUKH (PYHKIIHH.
_17-x?

Y x5

sinx3

BAPUAHT 8
1. Haiiti mpon3BOAHYIO.

4x +1 1 4x +1

=—————+-—arctg——.
y 16x° +8x+3 /2 g J2

2. IlpoBectu nosHOE Mccie 0BaHHe PYHKIMH U OCTPOUTh MX IpaduK.
2
X" —-3x+3
x-1

BAPHUAHT 9
1. Haiiti mpon3BOAHYIO.

+VIx? +24x+12,
3X+4

2. IlpoBecty nonHoe ncciaeoBaHue GyHKINH U IIOCTPOUTH UX TpaduKy.

y :5{/(2—x)(x2 —4x+1).

y = 2arcsin

BAPHUAHT 10
1. Haiitu npousBoaHy?o.

y = _Lln(tgx+ ctga).
sina

2. TlpoBectu nonHoe uccienoBanue GpyHKIUI U IIOCTPOUTH UX rpaduky.
y _ esin X+C0S X
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Ouenounsbie 3aganus (popmat «IxkO» HHTErPUPOBAHHBII MMCHLMEHHBIH + YCTHBIN)
1. TIpocMmoTpuTe MPEATOKEHHYIO JINTEPATYPY M COCTABHTE TIIOCCAPHIA:

T'eomempuueckue npunodicenus onpedereHHo2o unmezpand.
Juppgepenyuanvhoie ypagrnenus.

Humezpanst om 0CHOBHBIX deMEHMAPHBIX DYHKYULL.

Memoo 3amensl nepemerHOI.

Memoo unmezpuposanus no vacmsm.

Heonpeodenennwviii unmezpar.

Ilepsoobpasnas Gynrxyuu.

Tonamue onpedenennozo unmezpana, e2o c60UCMEA U 2eOMeMPUYECKULl CMbICIL.
Ceoticmea HeonpedeneHHbIX UHMeZPanos.

@opmyna Heromona-Jleubnuya.

UYro Takoe mepBooOpazHas QyHKINH?

Onwummre anropuT™ BEIUYHCICHAS IEPBOOOpa3HON (DYHKIIHH.

Uro Takoe HEONpeaeIeHHBI HHTETPaT?

OmnummuTe anropuT™ BBIYUCICHUS HEOMPEAEICHHOTO HHTETpaa.

OnummTe MeTO] 3aMEHbI TEPEMEHHOM.

Omnuniure METO UHTCTPUPOBAHUSA T10 YACTAM.

Onuiure AJITOPUTM BBIYUCIICHUS ONPCACICHHOTO UHTCTIpajia 1 FeOMCTpI/I‘IeCKI/Iﬁ CMBICII.
OnummTe aIropuT™ peleHns AupGepeHIaIbHbIX ypaBHEHHH.

©XoN A~ WD

IIpakTuyeckas paéora 5. BoInosHUTE 10MALIHIO pacyeTHYIO padoTy NeS cOOTBETCTBYIOIIEr0 BAPHAHTA:
Bapmuanr 1.
1. Haiiti oOuimii nHTETpan qudQepeHnnatbHOro ypaBHEHHS.

, X+2y
2X -y
2. . Haiitu I(x3 —3x? +7x—2)dx.

3. Haiitu J-xcosxdx.

BapuanT 2.
1. Haiitu oOmmii naTerpan nuddepeHuanbHOro ypaBHeHUSL.
)X+ 2y -3
4x-y-3

2 Haiitu jsin3 xcosxdx.

3. Haiin Ieax cosbxdx, Ieax sinbxdx (a,b#0)

Bapmuanr 3.
1. Haiiti HeomnpeIeIeHHBIN HHTETPaIl.

_[X3+6X2 +13x+9

(x+1)(x+2)?
2. IlpeacTaBuTh B BUJE CYMMBI 3IEMEHTapHbIX Apobeil GyHKIMIO
2
X“+3
f(x)= x#1.

(x—1F( +1f

3. Haiitu .[Xk cosbxdx, rae K - marypansroe uncio.

Bapwuasnr 4.
1. Haiiti Heomnpe ieIeHHBIN HHTETPAII.

J- x®—3x?-12
(x=4)(x-=3)(x-2)




2. Haiitu IXkeaXdX, rae K - HaTypaJIbHOE YUCIIO.

3
3. Haiitu I3X2dX )
2

Bapmuasr 5.
1. Haiiti HeompeIeIeHHBIN HHTETPAI.

.[XS +5x*+12x+4
(X+2)*(x* +4)

2. Haiinnte 00beM TpaBHIBHOM YETHIPEXyTONbHON MTUPAMUIBL.

a
3. Haiin [ X?va? - x?dx (@>0).
0

Bapmuasr 6.
1. Beraucnuts wiomanb GUTyphl, OTpaHHICHHBIX TpaduKaMi (G yHKITHIA.

y=(x-2)°%y=4x-8.

2. Haittn J.L (a>0)
| Ja?—x* |

3. Beruncnure uHTErpa '[ xe*dx.
0

Bapmuanr 7.
1. Beraucnuts mwiomanu GUryp, orpaHHYCeHHBIX JIMHUSMH, 3aJaHHBIMU YPaBHEHUSIMU.

X = 27/2 cos’t,
y =/2sin’t,
Xx=1(x>1).
dx

2 2

0).
a‘+x (@>0)

2. Haiitn J.

2
3. Beruncnure uHTErpa j(ln X)de
1

Bapmuasr 8.
1. Haitru J.(5X - 6)1988dX.

2. Haiitn IXk |ndeX, rae M - HaTypajbHOE YHUCIIO.

3. Pemmth ypaBHEeHHE y" - xy' -y=0.

Bapuanr 9.
dx
1. Haiitn J‘ﬁ (a #* O).
X" —a
Jx
2. Boruuciurs J‘ dx.
Jx +1

y
3. IlpounrerpupoBats ypaBHEHHE y’ =eX +

y

Bapuanr 10.
1. BEIMUCIATE MHTErPall j\/l— x2dx, x e [—1, 1].



2. Haiitn jxezxdx.

3. Ipounrerpuposats ypasuenne (L+ y?)dx — (1+ x*)ydy =0

TunoBble OlleHOYHbIE MaTepHaJIbI K TpUajae 6
Ouenounbie 3aganus (popmat «KC» ycTHBII U 3am0JHeHHe PaGoYuX TeTpaaeii):
1. TIpocmoTpuTe MPEIIOKEHHYIO JIUTEPATYPY M COCTABBTE TIIOCCAPHIA:

Beposimrocmu nosienenus xoms 6vt 00H020 coOObIMUSL.
Jluckpemnule ciyuatinvie genudunbl.

3axon pacnpedenenus eeposmuocme.

3akon pacnpedenenus 08yMEPHOUL CLYHAUHOU GETUYUHDL.
Knaccuueckoe onpedenenue gepossmuocmu coovimusi.
Mamemamuueckoe odxcudanue u OUCnepcust.

Mamemamuueckoe odxcudanue u oucnepcust.

Mooa u meouana.

Henpepuignvie cryuaiinble 6eauyumbl.

Hopmanvhoe pacnpedenenue.

Ioxazamenvhoe pacnpedenenue.

Pasnomepnoe pacnpedenenue.

Cucmema cnyuaiinwix 6eUYUH.

Cuyuaiinvie cobvimust. MHodicecmeo codbimuil.

Teopembl cnodicenust U YMHONCEHUSI BePOSIMHOCHELL.

Dopmyna nonnou eepossimuocmu u opmyaa baiieca.

@opmynvr bepuyanu u Ilyaccona.

Dyukyus pacnpedeienust eposimHocmel U RIOMHOCIb 6ePOMHOCTU.
Yucnogvle Xapakmepucmuki CUCHeMbl 08YX CLVUATHbIX GeTUYUH.

2.  OmnummTe anropuT™ BBIYHCICHHS BEPOATHOCTH COOBITHS (IUCKPETHBIC H HENIPEPHIBHBIC CITydaliHbIe
BenM4KHbI). [IpuBeauTe IpUMeEpHI.

3. OnumuTe aNropuTM BEIYHCICHHS MaTEMAaTHIECKOTO OKUIAHNS U AUCTIEPCHH CITydaifHOW BETMUUHEI,

IJIOTHOCTH BEPOATHOCTH, MOJIBI U Meauanbl. [IpuBenure npumepst.

Onummre aNropuT™ perIeHus 3a/1a4 Ha paBHOMEPHOE pacipeneneHue. IIpuseanre npuMepsl.

Onuumre aNropuT™ perIeHus 3a1a4 Ha HOpMalbHOe pacipesenenue. lIpuseaure npuMepsl.

Onwummre alropuT™ pelIeHus 3a/1a4 Ha IMoKa3aTeJIbHoe pacnpeaeneHue. [IpusenuTe mpuMepsl.

Onuumre alropuT™M HOCTPOEHUS ITOJIMTOHA U TUCTOrpaMMBl. [IpuBenuTe mpuMepsl.

No oA

IIpakTudeckas: pa6ora 6. BeInoJHUTE TOMANIHIOK PacuyeTHYIO padoTy Ne6 cOOTBETCTBYIOIIEro BAPHAHTA:
BAPUAHT 1

1.I'pymma crynentoB B 20 demoBek cpana 2 Sk3aMeHa. B TaOimme AaHO YHCIIO CTYIEHTOB, ITOJNYYHMBIINX
OIIpezieJIeHHbIC OLIEHKH Ha JBYX HK3aMEHaXx.

1ok3. | 2 3 4 5

29K3.
2

3
4
5

Havimu:

1. IlHocmpoums mabauyy pacnpedenenus u Hatimu mamemamuyeckoe odxcudanue (cpednuil 6an) u oucnepcuio Ois
Kan#c0020 IK3aAMeNA.

2. Hatimu pacnpedenenue oyeHoK y cmyoenmos, coasuiux 1-i sxzamen na 5.

3. Hatimu cpeonuti 6ain, KOmopbslil NOJYHULU HA 2-M IK3aMene cmydenmol, coasuue 1-ii oxkzamen na 4.

4. Havimu ko3 puyuenm xoppensyuu.

2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHust CHCTEMBI JBYX ciy4aiiHbix BeauuuH (X, Y):

X
Y




Hauimu:

1.Koagpguyuenm 1;

2.Mamemamuueckue ooxcudanus M(X) u M(Y);
3, JQucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppenayuu Ryy

3.3amana QyHKIMA pacmpeaesieHus JByMEPHOH ClIy4aiiHOW BENIHHBI

Haiiu:
1.BeposiTHOCTh MOMafaHus caydaiHoit Toukd (X, Y) B IpSIMOYTONBHUK, OTPaHHYCHHBIH TPSIMBIMH:
2.I1noTHOCTH cOBMecTHOTO pacnpeneseHus f(X) cucTeMbl ciiydailHbIX BETHYHH.
4.
CpenHee M3MEHEHME Kypca aKkiMd KOMITAHUM B TEYEHUE
OOHHMX OMpXeBhIX TOproB coctapiser 0,3%. OLeHUTH Be-
POSITHOCTh TOTO, YTO Ha OIMKAMIIMX TOprax Kypc u3me-
HUTCH Oonee, yeM Ha 3%.

BAPUAHT 2
1.I'pymnna crynentoB B 20 denoBek caaina 2 3k3aMeHa. B Tabiuie AaHO YHCIO CTYJCHTOB, MOJYYHBIINX
OTpe/ieJICHHbIC OLICHKH Ha JIBYX YK3aMEHaXx.
1ok3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoums mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonutl 6ain) u
oucnepcuto 05 Kaxico020 IK3AMEHd.
2. Haitimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii axzamen na 5.
3. Haivimu cpednuil 6ann, kKomopwiti nOAYYUIU HA 2-M K3aMeHe cmyodenmol, coasuue 1-il sxzamen na 4.
4, Haiimu xoapuyuenm xoppensyuu.
2.Jlana tabnuiia, OnpeelisioNias 3aK0H Paclpe/ie/ieHus CHCTEMbI JBYX ciy4aiHbix BeanuuH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;
2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 ucnepcuu D(X) u D(Y);
4.Koagppuyuenm xoppensyuu Ryy
3.3amana QyHKIMS pacipeae/iCH st JBYMEPHOM CITy4aiHOW BEINYHMHBI.
Havimu:
1.Beposmnocmo nonadanus cayuainon mouku (X, Y) 6 npsamoy2onvhuk, 02panudeHnvlii RpAMulMU.
2.IInomnocmo cosmecmmuozo pacnpedenenus f(X) cucmemvr cnyuaiinvix senuuun.
4.
OrneneHme O6aHka oOCIyXuBaeT B cpeaHeM 100 KJIMEHTOB B
JCHD. OIIGHHTB BEPOATHOCTb TOI'0, YTO CEroaHA B OTACIICHUHA
Oanka Oyaer oOciayxeHo: a) He Oonee 200 KIMEHTOB;
0) 6onee 150 KIMEHTOB.
BAPUAHT 3
1.I'pymna crynentoB B 20 denoBek caana 2 Sk3aMeHa. B Tabiiuie AaHO YHCIIO CTYJCHTOB, IOJYYHBIIMX

OIPCACIICHHBIC OICHKN Ha JIBYX OK3aMCHax.



1oks. | 2 3 4 5
25K3.
2

3
4
5

Haiimu:

1.Hocmpoums mabnuyy pacnpedenenus u Hatmu mamemamuyeckoe oxcudanue (cpeonuil 6ann) u oucnepcuio 0s
Kanc0020 IK3aMeHd.

2.Haiimu pacnpedenenue oyeHoK y cmyoenmos, coaguux 1-ii sxkzamen na S.

3.Haiimu cpednuil 6ann, Komopwlil NOAYYUIU HA 2-M dK3ameHe cmyoenmul, coasuiue 1-1i sxzamen na 4.

4.Hauimu ko3 uyuenm xoppenayuu.

2.Jlana tabnuiia, ONpenesAIoNias 3aK0H pacipeie/ieHust CHCTEMBI JBYX Cly4aiHbix BeanuuH (X, Y):

X
Y

Hauimu:

1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3. ucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppenayuu Ry

3.3amana QyHKIHA pacmpeaesieHus JByMEPHOH Clly9aiiHONW BETNIHHBI
Haiimu:

1.Bepossmnocmo nonadanust cayuainot mouxu (X, Y) 8 npsamoy2onbHuK, 02panudeHnblil nPMbLMU.

2.1Inomuocmo coemecmuozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuumn.
4.

OnexkTpocTaHMsa oOciayxuBaer cetb Ha 1600 3nexTpo-
JIaMII, BEPOSITHOCTh BKJIIOUEHMSI KaX/IOM U3 KOTOPBIX Beue-
poMm paBHa 0,9. OueHUTh ¢ MOMOLIBIO HepaBeHCTBA UeObI-
LIEBA BEPOSITHOCTh TOTO, YTO YMCJIO JIaMII, BKJIIOYEHHBIX B
CETh BEYECPOM, OTJIMHYACTCS OT CBOEr0 MaTEMaTUYECKOro
oxunaHus He Oonee yem Ha 100 (mo aGcomioTHON BeTUUYM-
He). HalTy BEpPOSITHOCTD TOrO X€ COOBITHSI, MCIIOJIb3YS
CIeICTBME U3 MHTErpaibHOM TeopeMbl MyaBspa—Jlamnaca.

BAPHNAHT 4

1.I'pymna crynentoB B 20 denoBek caaiga 2 3k3aMeHa. B Ta0iuile JaHO YHCIIO CTYIEHTOB, IMOJNYYMBIIMX
ompeieJIeHHbIE OLIEHKH Ha JBYX YK3aMEHaXx.
1oks. | 2 3 4 5

29K3.
2

3
4
5

Hatimu:

1.Ilocmpoums mabauyy pacnpedenenus u Haumu mamemamuyeckoe odxcuoanue (cpednuti 6ann) u oucnepcuio Ois
Kan#c0020 IK3AMeHd.

2.Haiumu pacnpedenenue oyeHok y cmyoenmos, coaguiux 1-ii sxzamen Ha 5.

3.Haiimu cpednuil 6ain, Komopwlil NOLYYUIU HA 2-M dK3ameHe cmyoenmul, coaswiue 1-1i axzamen na 4.

4.Haumu xospuyuenm xoppensyuu.

2.Jlana tabnuiia, OnpeelifioNias 3aK0H Pacipe/ie/ieHus CHCTEMBI JBYX ciy4aiiHbix BeauuuH (X, Y):

X
Y




Hauimu:

1.Koagpguyuenm 1;

2.Mamemamuueckue ooxcudanus M(X) u M(Y);
3, JQucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppenayuu Ryy

3.3amana QyHKIMA pacmpeaesieHus JByMEPHOH ClIy4aiiHOW BENIHHBI
Hauimu:
1.Beposmuocmo nonadanus cayuaiinoi mouxu (X, Y) 6 npsamoy2onbHuK, 02panuientulil npsamolmu:
2.ITnomnocme cosmecmnozo pacnpedenenus f(X) cucmemvr ciyuaiinvix senuyun.
4.
- - -

. BeposITHOCTH TOrO, 4TO aKiiMu, INepelaHHble Ha NEIO3UT,
Oyayr BocTpe6oBaHbl, paBHa (0,08. OUEHUTH C ITOMOLIBIO
HepaBeHCTBa YeOblllieBa BEPOSITHOCTh TOrO, 4YTO CpEAu
1000 xnuenToB ot 70 1o 90 BOCTpeOYIOT CBOM aKLMH.

BAPUAHT 5
1I'pymna crymentoB B 20 uenoBek caaiga 2 dSKk3aMeHa. B TalmMile MaHO YHCIO CTYACHTOB, MMOJYYHBIIUX
OMpeIeIICHHBIC OIICHKH Ha JIBYX K3aMeHaXx.

1ok3. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:

1.llocmpoums mabauyy pacnpedenenus u HAUmMu Mamemamuyeckoe odcuoanue (cpednuil 6ain) u oucnepcuio Oisl
Kaxc0020 IK3aMeHd.

2.Haiimu pacnpedenenue oyeHok y cmyoenmos, coaguiux 1-ii sxzamen na 5.

3.Haiimu cpednuil 6ain, Komopwlil NOAYYUIU HA 2-M dK3ameHe cmyoenmul, coaswiue 1-1i sxzamen na 4.

4.Haumu xospuyuenm xoppensyuu.

2.Jlana Tabuuia, OnpenessiFoNas 3aKOH paclpe/IelICHIs CUCTEMBI BYX CiiydaiiHbix BemunduH (X, Y):

X
Y

Haumu:

1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3., Jucnepcuu D(X) u D(Y);

4. Kosghpuyuenm xoppensyuu Ry

3.3anana QyHKIUS pacnpeaeneHus AByMEpPHO! Clly4aifHOI BEeNNYnHbBI

Hatimu:

1.Beposimnocms nonadanus cayuaiinou mouxu (X, Y) 6 npamoy2onvHuK, 0epaHuieH bl PIMbLMU.
2.ITnomuocme cosmecmnozo pacnpedenenus f(X) cucmemvl ciyuaiinbix senuyun.

4

CpenHee 3HauyeHme mmmHBL Actaad 50 cM, a gucniepcusa —
0,1. Mcnons3yss HepaBeHCTBO UYeORILIEBA, OIIEHUTh BEPO-
SITHOCTh TOIO, YTO CIy4aifHO B3dTasl ACTATb OKaXeTcs I
IvHe He MeHee 49,5 u He 6onee 50,5 cM. YTOUHUTL BEPO-
SITHOCTb TOrO Xe€ COOBITHS, €ClIM W3BECTHO, YTO JIMHA
CIy4ailHO B3AITON JeTanu UMEeT HOPMAIbHBIA 3aKOH
pacrpeaeeHusl.



BAPHAHT 6
1TI'pymma crymentoB B 20 duemoBek cmaima 2 dK3aMeHa. B Tabnwile AaHO YHCIIO CTYACHTOB, IONYYHBIIUX
oTpe/ieJICHHbIE OLICHKH Ha JIBYX YK3aMEHaXx.

15k3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. THocmpoums mabauyy pacnpederenuss —u Haumu mamemamudeckoe odxcudanue (cpeonuii 6ann) u
oucnepcuro 0Jist Karco020 IK3AMEHA.
2. Haiimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-i sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiti nOIy4unu Ha 2-m sx3amene cmyoenmol, coaguiue 1-u sxzamen na 4.
4. Haiimu xoapgpuyuenm xoppensyuu.
2.Jlana tabnuiia, ONpenesAIoNnias 3aK0H pacipe/e/ieHus CHCTEMBI JBYX Cly4aiHbix BeanuuH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

2.Mamemamuueckue osxcuoanuss M(X) u M(Y);
3. ucnepcuu D(X) u D(Y);
4. Kosgppuyuenm xoppenayuu Ry

3.3amana QyHKIMS pacipeesiCH s TBYMEPHOH Cly4aiiHOW BEINYHHBI

Hatimu:

1.Beposmnocmo nonaoanus caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panudeHnvlil nPIMolMU.
2.1Inomuocms coemecmunozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuumn.

4

B TteueHue BpemeHM ¢ 3Kciutyatupylorcss 500 mpuGopos.
Kaxmerit npubGop umeer HaugexHocts (0,98 u BeIXOOUT M3
CTPOsi HE3aBUCUMO OT, ApyruX. OLEHHUTh C MOMOILIBIO Hepa-
BeHCcTBa YeObllieBa BEPOSTHOCTH TOTO, YTO JOJS HaAeX-
HBIX npubopoB ormimyaercss ot 0,98 He Oonee yem Ha 0,1
(o abCoMOTHOMN BETMYHHE).

BAPUAHT 7
1TI'pymna crymentoB B 20 uenoBek cmaiga 2 dSKk3aMeHa. B TaOmWile MAaHO YHCIIO CTYACHTOB, MMOJYYHBIIUX
ONPENIEIICHHBIE OLICHKH Ha BYX dK3aMeEHax.

1oxks. | 2 3 4 5

29K3.

2

3

4

5
Hatimu:
1. Hocmpoums mabauyy pacnpedeienuss U Haumu mamemamudeckoe odcudanue (cpeonut 6ann) u
oucnepcuro 0Jist Kaxnco020 IK3AMEHA.
2. Haiimu pacnpeodenenue oyenox y cmydenmos, coasuiux 1-i sxzamen Ha 5.
3. Haiimu cpednuil 6ann, Komopwitl NOAYYUIU HA 2-M IK3aMeHe cmydenmbl, coasuiue 1-i sxzamen na 4.
4, Havimu ko3¢ uyuenm xoppenayuu.

2.Jlana TaGnuIia, ONpeIeIIIoNIas 3aK0H PacipeIe/IeHust CHCTEMBI JABYX Cly4aiHbix BeanuuH (X, Y):

X
Y




Hauimu:

1.Koagpguyuenm 1;

2.Mamemamuueckue ooxcudanus M(X) u M(Y);
3, JQucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppenayuu Ryy

3.3amana QyHKIMA pacmpeaesieHus JByMEPHOH ClIy4aiiHOW BENIHHBI

Hatimu:

1.Beposimnocms nonadanus cayuatinou mouxu (X, Y) 6 npamoyeonvHuK, 02panuienHblil NPIMbLMU.
2.1Inomnocms coemecmuozo pacnpedenenus f(X) cucmemvl cnyuaiinvix eenuuun.

4.

BeposiTHOCTE clauyd B CPOK BCeX 3K3aMEHOB CTYIEHTOM
(dakynsrera paBHa (0,7. C nmomouibio HepaBeHcTBa YeObI-
1IeBa OIEHUTh BEPOSATHOCTh TOrO, YTO MONSA CHABIIMX B
cpok Bce 3k3ameHsbl M3 2000 cTyneHTOB 3aKiOYeHa B rpa-

Huuax ot 0.66 no 0.74.

BAPUAHT 8
1I'pymna crymentoB B 20 uenoBek cmaiga 2 dSKk3aMeHa. B TaOmWile MaHO YHCIO CTYACHTOB, MMOJYYHBIIUX
OIpe/ieJIeHHbIE OLIEHKH Ha JIBYX DK3aMEHaXx.
1oxk3. | 2 3 4 5

29K3.

2

3

4

5
Hauimu:
1. Hocmpoums mabauyy pacnpedenenus u Haumu mamemamuyeckoe odxcuoanue (cpeonuil 6ain) u
oucnepcuto 05 Kaxico020 IK3AMEHd.
2. Haiimu pacnpeoenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen nHa 5.
3. Haiimu cpednuii 6ann, komopwiti noayuunu Ha 2-m sx3amene cmyoenmol, coaguue 1-u sx3amen na 4.
4. Haiimu xosgpgpuyuenm xoppenayuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Paclpe/ie/ieHus CHCTEMbI JBYX ciy4aiHbix BeaunuuH (X, Y):

X

Y
Hatimu:
1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 ducnepcuu D(X) u D(Y);
4.Koaghpuyuenm xoppensyuu Ryy

3.3anana QyHKIUS pacnpeaeneHus AByMEPHO! Clly4aifHOI BENNYnHbBI

Haumu:

1.Beposimnocms nonadanus cayuaiinou mouxu (X, Y) 6 npsamoy2onvHuK, 0epaHuieHHblil PIMbLMU.
2.IInomuocme cosmecmrnozo pacnpedenenus f(X) cucmemvl cnyuaiinvix eenuuun.

4

BeH3okonoHKa N 3ampasiisieT JieTKOBble M TPY30BBIE aBTO-
Mobumu. BeposiTHOCTH TOro, YTO MPOE3XAIOIIMI JIETKOBOM
aBTOMOOWIb MOABEAET Ha 3anpaBky, pasHa 0,3. C nomo-
1[I0 HEpaBeHCTBa YeObilIeBa HATH TpaHUIIBI, B KOTOPBIX
C BEpPOSITHOCTHIO, He MeHbInei 0,79, HaXomuTCcs AOMSA 3a-
MPaBUBLINXCSA B TEYEHHUE 2 Y JIETKOBBIX aBTOMOOWJIEH, €CIIN
3a 9T0 BpeMs Bcero 3anpasmwioch 100 aBromobwiei.



BAPUAHT 9
1.I'pymna crynentoB B 20 denoBek caaina 2 Sk3aMeHa. B Tabiuie AaHO YHCIO CTYJCHTOB, MOJYYMBIIMX
oTIpeieIeHHBIE OIICHKH Ha JIBYX AK3aMeHax.

1oxks. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoums mabauyy pacnpederenuss u Haumu mamemamudeckoe odxcudanue (cpeonuii 6ann) u
oucnepcuro 015 KAHcO020 IK3AMEHA.
2. Haiimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-i sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiti nOIy4unu Ha 2-m sx3amene cmyoenmol, coaguiue 1-u sxzamen na 4.
4. Haiimu xoapgpuyuenm xoppensyuu.
2.Jlana Tabnuna, onpenessFoLas 3aKOH paclpeIelICHIs CUCTEMbI IBYX ciydaiiHbix BemunuuH (X, Y):
X
Y
Hatimu:
1.Koagpduyuenm 1;

2.Mamemamuueckue osxcuoanuss M(X) u M(Y);
3. Jucnepcuu D(X) u D(Y);
4. Kosgppuyuenm xoppenayuu Ry

3.3amana QyHKIMS pacipeIe/iCH s TBYMEPHOH Cly4aiiHOW BEINYHHBI
Hatimu:
1.Beposmnocmo nonadanust caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panudeHnvlil nPIMolMU.

2.1Inomuocmo coemecmuozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuun.
4.

B cpenrem 10% paGoTocnocOGHOrO HaceneHMs: HEKOTOPO-
ro permoHa — Oe3paborHble. OUEHUTL C MOMOINIBIO Hepa-
BeHCTBAa YeOBillieBa BEPOATHOCTh TOrO, YTO YPOBEHb bOe€3-
paborunel cpenu obcenenosaHHBIX 10 000 pabortocrnocob-
HBIX XWTENeH ropoma Oyaer B mpedenax or 9a0 11%
(BKJIIOUNTENBLHO).

BAPHUAHT 10
1I'pymna crymentoB B 20 uenoBek cmaiga 2 dSKk3aMeHa. B TaOmMile MaHO YHCIIO CTYACHTOB, IMOJYYHBIIUX
ONpe/ieJICHHbIE OLIEHKH Ha JIBYX 9K3aMeHax.

1ox3. | 2 3 4 5

29K3.

2

3

4

5
Hauimu:
1. Hocmpoums mabauyy pacnpedeienuss U Haumu mamemamudeckoe oodcuoanue (cpednutl 6ann) u
oucnepcuro 0Jist Kanco020 IK3AMEHA.
2. Haiimu pacnpeodenenue oyenox y cmyodenmos, coasuiux 1-i sxzamen Ha 5.
3. Haiimu cpednuii 6ann, komopwiti nOAy4unu Ha 2-m 3K3amene cmyoenmsl, coaguiue 1-i sx3amen na 4.
4, Havimu ko3¢ uyuenm xoppenayuu.

2.Jlana TaGnuIia, ONpeIeIIIoNIas 3aK0H PacipeIeieHust CHCTEMBI JABYX Cly4aiHbix BeanuuH (X, Y):

X
Y




Hatimu:

1.Kosgppuyuenm A,

2.Mamemamuueckue oaxcudanus M(X) u M(Y);
3, JQucnepcuu D(X) u D(Y);

4. Kosghpuyuenm xoppenayuu Ryy

3.3amana QyHKIMS pacmpeIe/icHus TBYMEPHOH ClIy4aiiHOW BEIMYHHBI

Hatimu:

1.Beposmnocmo nonadanust caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panuseHnvlil nPMolMU.
2. ITnomnocmo cosmecmnozo pacnpedenenus f(X) cucmemvr cnyuaiinvix senuuun.
4'. .

Breixon ubiAT B MHKyOaTope coctaBnsieT B cpeaHem 70%

YHCNia 3WIOKEHHBIX AMil. CKOJMBKO HYXHO 3aJI0XWTh SHII,

4yTOOH C BepOATHOCTHIO, He MeHbureil 0,95, oxumaTh, 4TO
OTKJIOHEHME YHC/Ia BBUTYITMBINMXCS LIBIIUIAT OT MaTeMaTH-

YeCKOro OXMaaHuA uX He npesHuano S0 (nmo abcomoTHOM

BenuuyuHe)? PemmmTh 3amady ¢ TTOMOIIEBIO: a) HepaBeHCTBa
Yebuiiensa; 6) MHTErpabHOM TeopeMbl Myaspa—Jlaraca.

BAPUAHT 11

1TI'pymma crymentoB B 20 demoBek cmaixa 2 SK3aMeHa. B Tabnmile maHO YHCIIO CTYACHTOB, IMOIYYHBIINX
oTIpeNieNIeHHBIE OIICHKH Ha IBYX DK3aMeHaX.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoumv mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonutl 6ann) u
oucnepcuto 015 Kaxico020 IK3AMEHd.
2. Havimu pacnpeodenenue oyenox y cmyoenmos, coasuiux 1-i sxzamen na 5.
3. Havimu cpednuii 6ann, komopwiti nOAyUuIu Ha 2-m 3K3amene cmyoenmst, coaguiue 1-i sxzamen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Paclpe/ie/ieHus CHCTEMbI JBYX ciy4aiiHbix BeanuuH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 ducnepcuu D(X) u D(Y);
4.Koagppuyuenm xoppensyuu Ryy

3.3amana QyHKIMS pacipeIe/iCH sl JBYMEPHOM Cly4aiiHOW BEINIHHBI

Haiimu:

1.Bepossmnocmo nonadanust caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panuseHnblil nPMbLMU.
2.IInomnocmo coemecmmuozo pacnpedenenus f(X) cucmemvr cnyuaiinvix senuuun.
4' — - - .

OnpiT paboTHl CTPAaxoBOM KOMITAHMHM IIOKA3BIBAET, YTO

CTPaxoBOil ciyyail MPUXOOUTCA TIPUMEPHO HA KAXIBIA Ms-

TeIA AoroBop. OLEHUTH ¢ MOMOLUBI HepaBeHcTBa YeObl-

LIeBa HeoOXOAMMOe KOJIMYEeCTBO IOTOBOPOB, KOTOPLIE ClIe-

IyeT 3aKJII0YUTh, YTOOBI ¢ BepOATHOCTEIO 0,9 MOXHO OBLIO

YTBEPXKIATh, YTO HOJSI CTPAXOBBIX CIYYAEB OTKIOHMUTCS OT

0,1 He Gonee uem Ha 0,01 (Mo abCOMOTHOI BEIMYMHE).

YTOYHUTL OTBET C MOMOILLUBIO CIEACTBUS U3 WHTErpaIbHOM

TeopeMbl Myaspa—Jlamnnaca.

BAPUAHT 12



1.I'pymna crynentoB B 20 demoBek ciana 2 3k3aMeHa. B TabiMie JaHO YWCIO CTYASHTOB, MOJYYHBIIHX
OTIpeleNIeHHBIE OIICHKH Ha JIBYX HK3aMeHax.

1oxks. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. THocmpoums mabauyy pacnpederenuss —u Haumu mamemamudeckoe odcudanue (cpeonuii 6ann) u
oucnepcuro 015 KAxcO020 IK3AMEHA.
2. Haiimu pacnpeoenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen Ha 5.
3. Haiimu cpednuii 6ann, komopwiti nOIyuunu Ha 2-m sx3amene cmyoenmol, coaguiue 1-i sxzamen na 4.
4. Haiimu xoappuyuenm xoppensyuu.
2.Jlana Tabnuia, OnpenessFolas 3aKOH paclpeIelICHIs CUCTEMBI IBYX ciydaiHbix BenunyuuH (X, Y):
X
Y
Hauimu:
1.Koagpduyuenm 1;

2.Mamemamuueckue osxcuoanuss M(X) u M(Y);
3. ucnepcuu D(X) u D(Y);
4. Kosgppuyuenm xoppenayuu Ry

3.3amana QyHKIHA pacmpeaesieHus JByMEPHOH CIIy9aiiHOW BETNIHHBI
Hatimu:
1.Bepossmnocmo nonaoanus caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panudeHnvlil nPIMolMU.
2.1Inomnocmo coemecmunozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuumn.
4.
B upensx koHTpona w3 mapté B 100 ANIMKOB B3AIM MO
OﬂHOﬁ JETaIM M3 KaXI0oro siiMkKka ¥ HU3MEPHUIIKM UX OJIUHY.
Tpeﬁye’rc;l OLEHMTDh BEPOSTHOCTb TOI'O, YTO BBIYMCIICHHAA
[0 NaHHbIM BBHIOOPDKM CpelHss JUIMHA JEeTalu OTIMYAeTcs
OT cpelHel JUIMHBI JeTald BO BCeH NMapTuu He Gosee yem
Ha 0,3 MM, eciyd M3BECTHO, YTO CpefHEe KBaIpaTHYECKOe
OTKJIOHEHHUE He MnpeBbinaetr 0.8 MM.

BAPUAHT 13
1I'pymma crymentoB B 20 denmoBek cmaiga 2 SK3aMeHa. B Tabnwile AaHO YHCIIO CTYACHTOB, IMONYYHBIINX
oTIpeieIeHHBIE OIICHKH Ha JIBYX DK3aMeHaXx.

1ok3. | 2 3 4 5

29K3.

2

3

4

5
Hatimu:
1. Hocmpoums mabauyy pacnpedeienuss u Haumu mamemamudeckoe oodcudanue (cpeonut 6ann) u
oucnepcuro 0Jist Kaxnco020 IK3AMEHA.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen na S.
3. Haiimu cpednuil 6ann, Komopwitl NOAYYUIU HA 2-M IK3ameHe cmydenmsl, coasuiue 1-ii sxzamen nHa 4.
4, Havimu ko3¢ uyuenm xoppenayuu.

2.Jlana TaGnuIia, ONpeIeIIIoNIas 3aK0H PacipeIeieHust CHCTEMBI JABYX Cly4aiHbix BeanuuH (X, Y):

X
Y




Hatimu:

1.Kosgppuyuenm A,

2.Mamemamuueckue oaxcudanus M(X) u M(Y);
3, JQucnepcuu D(X) u D(Y);

4. Kosghpuyuenm xoppenayuu Ry

3.3amana QyHKIMS pacmpeIe/icHus TBYMEPHOH ClIy4aiiHOW BEIMYHHBI
Hatimu:
1.Beposmnocmo nonadanust caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panuseHnvlil nPIMolMU.

2.1Inomuocms coemecmuozo pacnpedenenus f(X) cucmemvl cnyuaiinvix eenuuun.
4.

CKOJIBKO HYXHO MPOM3BECTH M3MEPEHMI, 4TOOBl C Bepo-
SITHOCTBIO, paBHO¥ 0,9973, yrBepXmarh, YTO IOrpelIHOCTb
cpenHeil apupMeTHUECKON pe3yJIbTaTOB 3TUX M3MEpPeHUM
He npeBbicut 0,01, ecnu uU3MepeHUE XapaKTepU3YyeTCs
CpeIHUM KBaIpaTUUECKUM OTKJIOHEHUeM, paBHBIM (0,037

BAPUAHT 14
1TI'pymma crymentoB B 20 duemoBek cmaiga 2 SK3aMeHa. B Tabnmile maHO YHCIIO CTYACHTOB, IMONYYHBIIUX
oTIpeieNIeHHBIE OIICHKH Ha JIBYX DK3aMeHaXx.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoums mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonuti 6ain) u
oucnepcuto 015 Kaxico020 IK3AMEHd.
2. Haitimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii axzamen na 5.
3. Havimu cpednuii 6ann, komopwiii nOIyUunu Ha 2-m 3K3amene cmyoenmst, coaguiue 1-i sxzamen na 4.
4, Haiimu xoapuyuenm xoppensyuu.
2.Jlana tabnuiia, OnpeelisioNias 3aK0H Paclpe/ie/ieHus CHCTEMbI JBYX ciy4aiHbix BeanuuH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 Aucnepcuu D(X) u D(Y);
4.Koaghpuyuenm xoppensyuu Ryy

3.3amana QyHKIMS pacipe/Ie/iCH s TBYMEPHOM Cly4aiiHOW BEINYHHBI
Haiitu:
1.BeposiTHOCTH TOTIaAaHus ciry4aiHoit Toukd (X, Y) B IPSIMOYTONBHUK, OTPaHHYCHHbIH TPSIMBIMH:

2.I1noTHOCTH cOBMecTHOTO pacnpeneeHus f(X) cucTeMpl cirydailHbIX BETHYKH.
4.

CpeaHee M3MEHEHME Kypca aKIMM KOMIAHUM B TEYEHUE
ooHUX OupXeBbIX TOproB cocrarmsier 0,3%. OueHUTH Be-
POSITHOCTD TOTO, YTO Ha OMMKAUIIHMX TOprax Kypc u3me-
HuTtca bonee, yeM Ha 3%.

BAPUAHT 15
1.I'pymmna crynentoB B 20 denoBek caaiga 2 5k3aMeHa. B Ta0idie JaHO YHCIIO CTYIEHTOB, IOJNyYMBIIMX
oIpeieIeHHBIE OLIEHKH Ha JBYX K3aMeHaXx.

1ok3. | 2 3 4 5

29K3.




a|bhlwiNn

Hauimu:

1. THocmpoums mabauyy pacnpederenuss u Haumu mamemamudeckoe odcudanue (cpeonuii 6ann) u
oucnepcuro 0is KaxrcO020 IK3AMEHA.

2. Haiimu pacnpeoenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen Ha 5.

3. Haiimu cpednuii 6ann, komopwiti NOAYYURU HA 2-M SK3aMeHe cmyoeHmsl, coaguiue 1-ii sx3amen Ha 4.

4. Haiimu xosgpguyuenm xoppenayuu.

2.Jlana tabnuiia, ONpenessIoNias 3aK0H pacipeieieHust CHCTEMBI JBYX Cly4aiHbix BeaunuuH (X, Y):

X
Y

Hauimu:

1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3, Jucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppenayuu Ry

3.3amana QyHKIHA pacmpeaesieH s JByMEPHOH ClIy9aliHOW BETNIHHBL

Haiimu:

1.Bepossmnocmo nonadanust cayuainot mouxu (X, Y) 6 npsamoy2onbHuK, 02paHuseHnblil NPIMbLMU.
2.1Inomnocme cosmecmrozo pacnpedenenus f(X) cucmemvl cnyuaiinvix senuuun.

4,
Otnenenvie OaHka oOciayXuBaeT B cpeaHeM 100 KIIMEHTOB B
neHb. OLeHUTh BEPOSTHOCTb TOI'O, YTO CErOAHS B OTACICHUM
Oanka Oymer oOcayxxeHo: a) He Oonee 200 KIMEHTOB,
6) 6osiee 150 KMMEHTOB.

BAPHAHT 16
1.I'pymna crynentoB B 20 denoBek caaina 2 3k3aMeHa. B Tabidie AaHO YHCIIO CTYJCHTOB, MOJYYHMBIINX
orpe/ieJIeHHbIE OIIEHKH Ha JIBYX YK3aMEHaXx.

13ks. | 2 3 4 5

29K3.
2

3
4
5

Hatimu:

1.Ilocmpoums mabauyy pacnpedenenus u Haumu mamemamudeckoe oxcuoanue (cpednuti 6ann) u oucnepcuio Ois
Kan#c0020 IK3aMend.

2.Haiimu pacnpedenenue oyenok y cmyoenmos, coasuux 1-ii sxzamen na 5.

3.Haiimu cpednuil 6ain, Komopwlil NOAYYUIU HA 2-M dK3ameHe cmyoenmol, coaswiue 1-1i oxzamen na 4.

4. Hatimu xoagguyuenm xoppersyuu.

2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHus CHCTEMbI JBYX ciy4aiiHbix BeauuuH (X, Y):

X
Y

Hatimu:

1.Koagpgpuyuenm 1;

2.Mamemamuuecxue oxcudanus M(X) u M(Y);
3 Hucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppenayuu Ryy



3.3amana QyHKIMS pacpeae/ICH s JBYMEPHOM CITy4aiiHOW BEINIMHBI

Hatimu:

1.Beposmuocme nonaoanus cayuaiinoi mouxu (X, Y) 6 npsamoy2onvnuK, 02panuientsiii RPAmMbLMu:
2.IInomnocme coemecmmnozo pacnpedenenus f(X) cucmemol cnyuaiinwix eenuuumn.
4,

OnekTpocTaHMs oOcayxuBaer cetb Ha 1600 snekTpo-
JIaMII, BEPOATHOCTDH BKJIIOYEHHS KAXIOM M3 KOTOPHIX BEYye-
pom paBHa 0,9. OueHUTh ¢ TOMOLUBI0 HepaBeHCTBA YeObi-
LIeBa BEPOATHOCTh TOIO, YTO YUCHO JIaMIl, BKIIOYEHHBIX B
CeThb BEYEPOM, OTJIMYAETCH OT CBOEro0 MAaTeMaTU4YECKOro
oxunaHusi He Gonee yem Ha 100 (o abconoTHOM BETUYM-
He). HailTu BepoOATHOCTb TOrO X€ COOBITHS, MCITONbL3Ys
CIIEICTBUE U3 UHTETrpanbHOU Teopemsl MyaBpa—Jlannaca.

BAPUAHT 17
1I'pymna crymentoB B 20 uenoBek caaiga 2 dSKk3aMeHa. B TaOmuile MaHO YHCIO CTYACHTOB, MMOJYYHBIIUX
OTpe/ieJICHHbIC OLICHKH Ha JIBYX YK3aMEHaXx.

13ks. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:

1.llocmpoums mabauyy pacnpedenenus u HAmMu Mamemamuyeckoe odcuoanue (cpednuil 6ain) u oucnepcuio Ol
KAHCO020 IK3AMEHA.

2.Haiimu pacnpedenernue oyeHok y cmyoenmos, coaguux 1-ii skzamen na 5.

3.Haiimu cpednuil 6aun, Komopwlil NOAYYUIU HA 2-M 9K3ameHe cmyoenmul, coasuiue 1-1i sxzamen na 4.

4. Havimu ko3 guyuenm xoppensyuu.

2.Jlana Tabuuia, OnpenessFoNas 3aKOH paclpe/IelICHIs CUCTEMBI IBYX CiiydaiHbix BenmunyuH (X, Y):

X
Y

Haumu:

1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanuss M(X) u M(Y);
3 ucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppensyuu Ry

3.3amana QyHKIMA pacmpeaesieH s TByMEPHOH ClIy4YaiiHOW BEINIHHEI

Hatimu:

1.Beposmnocmo nonadanus cayuainou mouxu (X, Y) 6 npsamoy2onvruk, 02panudeHnvlil RPIMulMU.
2.IInomnocme coemecmmnozo pacnpedenenus f(X) cucmemvl cnyuaiinwix seruuun.

4,

. BeposTHOCTBL TOTO, YTO aKIIMM, NMEpelaHHbIE Ha JETO3MT,
Ooyayr BocTtpeOoBaHbl, paBHa (,08. OueHUTH C ITOMOLIBIO
HepaBeHcTBa YeOblllieBa BEpPOSATHOCTH TOrO, 4YTO CpEIU
1000 xnuentoB oT 70 1o 90 BOCTpPeOYIOT CBOM aKLIMH.

BAPUAHT 18
1.I'pymna crynentoB B 20 demoBek caana 2 Sk3aMeHa. B Tabiuie AaHO YHCIIO CTYJCHTOB, MOJIyYHBIIMX
OIpe/ieJIeHHbIE OLIEHKH Ha JIBYX DK3aMeHaXx.

1ok3. | 2 3 4 5

29K3.




a|bhlwiNn

Hauimu:

1.Hocmpoums mabnuyy pacnpedenenus u Hatmu mamemamuyeckoe oxcudanue (cpeonuil 6ann) u oucnepcuio 0s
KAHCO020 IK3AMEHU.

2.Haiimu pacnpedenenue oyeHoK y cmyoenmos, coaguiux 1-ii skzamen na S.

3.Haiimu cpednuil 6ann, Komopwlil NOAYYUIU HA 2-M dK3ameHe cmyoenmul, coasuiue 1-1i sxzamen na 4.

4.Hauimu ko3 uyuenm xoppenayuu.

2.Jlana tabnuiia, ONpenessIoNias 3aK0H Pacipe/ie/ieHust CHCTEMBI JBYX Cly4aiHbix BeanuuH (X, Y):

X
Y

Hauimu:

1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3, Jucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppenayuu Ry

3.3amana QyHKIHA pacmpeaesieH s JByMEPHOH ClIy9aliHOW BETNIHHBL
Haiimu:

1.Bepossmnocmo nonadanust cayuainot mouxu (X, Y) 6 npsamoy2onbHuK, 02paHuseHnblil NPIMbLMU.

2.1Inomuocme cosmecmrozo pacnpedenenus f(X) cucmemvl ciyuaiinvix senuuun.
4

CpenHee 3HauyeHme mmmHBL Actaad 50 cM, a gucniepcusa —
0,1. Mcnons3yss HepaBeHCTBO UYeORILIEBA, OIIEHUTh BEPO-
SITHOCTh TOIO, YTO CIy4aifHO B3dTasl ACTATb OKaXeTcs I
IvHe He MeHee 49,5 u He 6onee 50,5 cM. YTOUHUTL BEPO-
SITHOCTb TOrO Xe€ COOBITHS, €ClIM W3BECTHO, YTO JIMHA
CIy4ailHO B3AITON JeTanu UMEeT HOPMAIbHBIA 3aKOH
pacrpeaeeHusl.

BAPUAHT 19

1I'pymma crymentoB B 20 duemoBek cmaiga 2 SKk3aMeHa. B Talnwile AaHO YHCIIO CTYACHTOB, IMONYYHBIINX
oTIpeieIeHHBIE OIICHKH Ha JIBYX DK3aMeHaXx.

1ok3. | 2 3 4 5

29K3.

2

3

4

5
Hatimu:
1. THocmpoumv mabnuyy pacnpederenuss u Haumu mamemamuyveckoe oxcudanue (cpeonuti Oain) u
oucnepcuo 015 Kaxico020 IK3AMeHd.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen na 5.
3. Haiimu cpednuil 6an, Komopwitl NOAYYUIU HA 2-M IK3ameHe cmydenmsl, coasuiue 1-i sxzamen nHa 4.
4, Havimu ko3¢ uyuenm xoppenayuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHust CHCTEMBI JBYX ciy4aiiHbix BeauuuH (X, Y):

X

Y
Haiimu:

1.Koagpgpuyuenm 1;



2.Mamemamuuecxue oxcudanus M(X) u M(Y);

3. ducnepcuu D(X) u D(Y);
4. Kosgppuyuenm xoppenayuu Ry

3.3amana QyHKIMA pacmpeaesie s JByMEPHOH ClIy4aiiHOW BEIUIHHEL

Haumu:

1.Beposmuocme nonadanus cayuaiinoi mouxu (X, Y) 8 npsamoy2onvhuk, 02panuientsiii RPAmbLmu.
2.ITnomuocme cosmecmnozo pacnpedenenus f(X) cucmemvr ciyuaiinvix senuyun.

4

B Teuenue BpemeHM ¢ 3Kciuryatupylorcst 500 mpubopos.
Kaxmerit nmpubGop umeer HamexHocTh 0,98 M BBRIXOOUT M3
CTPOsi HE3aBMCUMMO OT, ApYruxX. OLEHUTH ¢ IIOMOIIBIO Hepa-
BeHCTBa YeObllIeBa BEpPOSITHOCTH TOrO, 4YTO JOJIS HajeX-
HbIX npubopoB orminyaercs ot 0,98 He Oonee wem Ha 0,1

(mo abCconMOTHOM BETUYMHE).

BAPUAHT 20

1.I'pymna crynentoB B 20 demoBek cpana 2 Sk3aMeHa. B TaOnuie AaHO YHCIIO CTYIEHTOB,

OIPCACIICHHBIC OICHKHW Ha JIBYX DK3aMCHaXx.

MOJIYUYUBIIUX

1oxk3. | 2 3 4 5
29K3.
2
3
4
5
Hauimu:
1. Hocmpoumv mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonuti 6ain) u
oucnepcuio 05 Kaxico020 IK3AMeHd.
2. Haiimu pacnpeoenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen Ha 5.
3. Haiimu cpeonuii 6ann, komopwiti noayuunu Ha 2-m sK3amene cmyoenmsl, coaguue 1-ii sx3amen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.JlaHa Tabiuna, onpenessonias 3aKOH paclpeaelIeHHs CUCTEMbI IBYX Clly4aiHbIX BenmyuH (X, Y):
X
Y
Hauimu:
1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);

3 ducnepcuu D(X) u D(Y);
4.Koaghpuyuenm xoppensyuu Ryy

3.3amana QyHKIMA pacmpeaesieH s JByMEPHOH CIy4aiiHOW BEINIHHEI

Haumu:

1.Bepossmnocme nonadanust caydainot mouxu (X, Y) 8 npsamoy2onvHuK, 02paHuseHHblil nPIMbLMU.
2.[lnomuocme cosmecmrozo pacnpedenenus f(X) cucmemvl cnyuaiinvix senuuu.

4.

BeposiTHOCTE clauyd B CPOK BCeX 3K3aMEHOB CTYIEHTOM
(dakynsrera paBHa (0,7. C nmomouibio HepaBeHcTBa YeObI-
1IeBa OIEHUTh BEPOSATHOCTh TOrO, YTO MONSA CHABIIMX B
cpok Bce 3k3ameHsbl M3 2000 cTyneHTOB 3aKiOYeHa B rpa-

Huuax ot 0.66 no 0.74.

BAPUAHT 21

1I'pymna crymentoB B 20 duenoBek cmaiga 2 SKk3aMeHa. B Talnuile JaHO YHCIO CTYACHTOB, IMOIYYHBIIUX

OIIPCJACIICHHBIC OICHKHU Ha JIBYX DK3aMCHaXx.

15k3.
29K3.

2

3

4

5

2

3




4
5

Hauimu:

1. Hocmpoums mabnuyy pacnpederenus —u Haumu mamemamuueckoe odxycuoanue (cpednuti 6aun) u
oucnepcuro 0is KaxrcO020 IK3AMEHA.

2. Haiimu pacnpedenenue oyenok y cmyoenmos, coasuiux 1-ii sx3amen Ha 5.

3. Haiimu cpeonuii 6ann, komopbiii ROIYYUIU Ha 2-m 3K3amene cmyoeHnmel, coaguiue 1-ii sxzamen na 4.

4. Haiimu xosgppuyuenm xoppenayuu.

2.Jlana tabnuiia, ONpenessIoNnias 3aK0H pacipe/ie/ieHus CHCTEMBI BYX Cly4aiHbix BeanuuH (X, Y):

X
Y

Hauimu:

1.Kosgpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3, Jucnepcuu D(X) u D(Y);

4.Koaghpuyuenm xoppenayuu Ryy

3.3amana QyHKIHA pacmpeaesieH s JByMEPHOH Cly4aiiHOW BETNIHHEL
Haiimu:
1.Bepossmnocmo nonadanust cnydainot mouxu (X, Y) 6 npsamoy2onbHuK, 02panuseHnblil nPIMbLMU.

2.1Inomuocme cosmecmrozo pacnpedenenus f(X) cucmemvl ciyuaiinvix senuiun.
4

BeH3okonoHka N 3ampasisieT JIETKOBble M TPY30BBIE aBTO-
MoOwIM. BepoATHOCTH TOro, YTO MPOE3XKAIOUIMI JIETKOBOM
aBTOMOOWIb NMOABEAET Ha 3anpaBky, pasHa 0,3. C momo-
LIbI0 HepaBeHCTBa YeObilmIeBa HAMTH TpaHULIBI, B KOTOPBIX
C BepOSITHOCThIO, HE MeHbmel 0,79, HaxomuTcs HOJA 3a-
MPaBUBLINXCSA B TEYEHHUE 2 Y JIETKOBBIX aBTOMOOWJIEH, €CIIN
3a 9T0 BpeMs Bcero 3anpasmwioch 100 aBromobuieii.

BAPUAHT 22
1TI'pymna crymentoB B 20 uenoBek cmaiga 2 dSKk3aMeHa. B Tabnmile MaHO YHCIO CTYACHTOB, MMOJYYHBIIUX
OMpeIeIICHHBIC OI[CHKH Ha JIBYX DK3aMeHaXx.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Haumu:
1. Hocmpoums mabauyy pachpedenenus U Haumu mamemamudeckoe odxcudanue (cpeonutl Oann) u
oucnepcuio 015 Kaxico020 IK3AMEHd.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiti nOAy4unu Ha 2-m 3K3amene cmyoenmsl, coaguiue 1-i sx3amen na 4.
4. Haiimu xoagpgpuyuenm xoppensyuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHust CHCTEMBI JBYX ciy4aiiHbix BeauuuH (X, Y):
X
Y
Hatimu:
1.Kosgppuyuenm 4,

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 ducnepcuu D(X) u D(Y);



4. Kosgppuyuenm rxoppenayuu Ry

3.3amana QyHKIMA pacipeaesieHust IByMEPHOH Clly9aiiHOW BETNIHHBI
Haiimu:
1.Beposmuocme nonadanus cayuaiinoi mouxu (X, Y) 8 npsamoy2onsnuK, 02panuientsiii RPAmMbLMu:

2.ITnomuocme coemecmnozo pacnpedenenus f(X) cucmemor ciyuaiinvix eenuuun.
4.

B cpennem 10% paGoTOCnOCOBGHOTO HACENEHMsI HEKOTOPO-
ro permoHa — 0e3paborHple. OLEHHTL C ITOMOIIBIO HEpa-
BeHCTBA YeOBlllIeBa BEPOATHOCTh TOrO, YTO YpPOBEHb bOe3-
paboruusl cpeau obcnenoBaHHbX 10 000 paGortocmoco6-
HBIX XHTeNeil ropoma Oymer B mnpeaenax or 9 a0 11%
(BKJIIOYMTEIBHO).

BAPUAHT 23
1I'pymna crymentoB B 20 uenoBek cpaiga 2 SKk3aMeHa. B TaOnwile MaHO YHCIO CTYACHTOB, MOJYYHBIIUX
OTpeJieNIeHHbIEC OIICHKU Ha JIByX dK3aMeHax.

1oks. | 2 3 4 5
29K3.
2
3
4
5
Hauimu:
1. Hocmpoums mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonutl 6ann) u
oucnepcuto 05 Kaxico020 IK3AMEHd.
2. Haiimu pacnpeodenenue oyenox y cmyoenmos, coasuiux 1-i sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiti noayuunu Ha 2-m 3K3amene cmyoenmsl, coaguiue 1-it sx3amen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.Jlana tabnuiia, OnpeesIoNnias 3aK0H Pacpe/ie/ieHus CUCTEMBI JBYX ciy4aiHbix BennuuH (X, Y):
X
Y
Hatimu:
1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 ducnepcuu D(X) u D(Y);
4.Koaghpuyuenm xoppensyuu Ryy

3.3amana QyHKIMS pacipe/Ie/iCH s TBYMEPHOM Cly4aiiHOW BEIUMIMHBI

Haiimu:

1.Bepossmnocmo nonadanust crydainot mouxu (X, Y) 6 npsamoy2onvHuK, 02paHuseHnblil nPIMbLMU.
2.IInomnocmo cosmecmuozo pacnpedenenus f(X) cucmemvr cnyuaiinvix genuuun.
4', .

Breixon upluisit 8 MHKyOaTOpe cocTaBisieT B cpeaHeM 70%

YHcTa 3WI0KEHHBIX AWil. CKOJBKO HYXXHO 3alT0OXKWUTh ML,

YyTOOH C BepOATHOCTHIO, He MeHbureil 0,95, oxunarh, 4TO
OTKJIOHEHUE YMC/Ia BBUIYIIMBIUMXCS LBILUIAT OT MaTeMaTH-

YECKOro OXWIaHuA uX He npepwimaio 50 (no abcomoTHOM

BeauuuHe)? PeminTh 3a0a4y ¢ ITOMOLIBIO: a) HepaBeHCTBA
Ye6oieBa; 6) MHTErpaNbHOM TeopeMbl MyaBpa—Jlamnnaca.

BAPUAHT 24
1.I'pymma crynentoB B 20 denoBek caaiga 2 5k3aMeHa. B Ta0iidie JaHO YHCIIO CTYIEHTOB, IMOJYYMBIIMX
oIpeieIeHHBIE OLIEHKH Ha JBYX YK3aMEHaXx.

1ok3. | 2 3 4 5

29K3.
2
3




4
5

Hauimu:

1. THocmpoums mabauyy pacnpederenuss u Haumu mamemamudeckoe odcudanue (cpeonuii 6ann) u
oucnepcuro 0is KaxrcO020 IK3AMEHA.

2. Haiimu pacnpeoenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen Ha 5.

3. Haiimu cpeonuii 6ann, komopwiti ROAYYULU HA 2-M K3aMeHe cmyOdeHmbl, coaguiue 1-ii sx3amen Ha 4.

4. Haiimu xosgpguyuenm xoppenayuu.

2.Jlana tabnuiia, ONpenessIoNnias 3aK0H pacipe/ie/ieHus CHCTEMBI BYX Cly4aiHbix BeanuuH (X, Y):

X
Y

Hauimu:

1.Kosgpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3, Jucnepcuu D(X) u D(Y);

4.Koaghpuyuenm xoppenayuu Ryy

3.3amana QyHKIHA pacmpeaesieH s JByMEPHOH Cly4aiiHOW BETNIHHEL

Hatimu:

1.Bepossmnocmo nonadanust cnydainot mouxu (X, Y) 6 npsamoy2onbHuK, 02panuseHnblil nPIMbLMU.
2.1Inomnocme cosmecmrozo pacnpedenenus f(X) cucmemvl ciyuaiinvix senuuu.
4' - - - -

OmnbiT paGoTHI CTPaxOBOM KOMITAHMM MOKA3bIBACT, 4YTO

CTPaxoBOM Cliyyall IPUXOIUTCH NMPUMEPHO HA KAXKIBIA IIs1-

ThIA Aorosop. OLEHUTH ¢ MOMOLUBIO HepaBeHcTBa YebObl-

LieBa HEOOXOOMMOE KOJIMYECTBO JOTOBOPOB, KOTOPBIE ClIE-

IYeT 3aKJII0YUTh, YTOOBI ¢ BepOATHOCTEIO 0,9 MOXHO OBLIO

YTBEPXKIATh, YTO HOJSI CTPAXOBBIX CIYyYaeB OTKIOHMTCS OT

0,1 He Gonee uem Ha 0,01 (o abCOMIOTHOI BeJIMYHHE).

YTOYHHUTL OTBET C MOMOILBIO CJIEACTBUS U3 MHTErPaTbHOM

TeopeMbl Myaspa—Jlamnnaca.

BAPUAHT 25
1TI'pymna crymentoB B 20 uenoBek cmaiga 2 dSKk3aMeHa. B TabnWile MaHO YHCIIO CTYACHTOB, MMOJYYHBIIHX
OMpeIeIICHHBIC OI[CHKH Ha JIBYX DK3aMeHaXx.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Haumu:
1. Hocmpoums mabauyy pacnpederenuss u Haumu mamemamuueckoe ooxcudanue (cpeonuti Oann) u
oucnepcuio 015 Kaxico020 IK3AMeHd.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiii nOIYy4unu Ha 2-m 3K3amene cmyoenmol, coaguiue 1-i sx3amen na 4.
4. Haiimu xoagpgpuyuenm xoppensyuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHust CHCTEMBI JBYX ciy4aiiHbix BeauuuH (X, Y):
X
Y
Hatimu:
1.Kosgppuyuenm 4,

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 ducnepcuu D(X) u D(Y);
4. Kosgppuyuenm xoppenayuu Ryy



3.3amana QyHKIMS pacpeae/ICH s JBYMEPHOM CITy4aiiHOW BEINIMHBI
Haiimu:
1.Beposmuocme nonadanus cayuaiinoi mouxu (X, Y) 8 npsamoy2onvnuK, 02panuientsiii RPAmbLmu:
2.IInomnocme coemecmmnozo pacnpedenenus f(X) cucmemol cnyuaiinwix eenuuumn.
4.
B upensx koHTpona w3 mapté B 100 ANIMKOB B3AIM MO
OJHOM HETaNnM U3 KaXIOro fALIMKa M WU3MEPUIM UX UIMHY.
Tpebyercs OLIEHUTh BEPOSITHOCTH TOTO, YTO BBIYMCIIEHHAS
I10 A3aHHLIM BHIGOPKM cpefHss JUIMHA AETATd OT/iMJaercs
OT cpelHel JUIMHBI JeTald BO BCeH NMapTuu He Gosee yem
Ha 0,3 MM, eciM M3BECTHO, YTO CpeJdHEe KBaIpaTHYECKOe
OTKJIOHEHHE He mperbimaet 0,8 MM.

BAPUAHT 26
1I'pymna crymentoB B 20 uenoBek cpaiga 2 SK3aMeHa. B TaOnwile MaHO YHCIO CTYACHTOB, MOJYYHBIIUX
OTpeJieNIeHHbIEC OIICHKU Ha JIByX dK3aMeHax.

1oxk3. | 2 3 4 5
29K3.
2
3
4
5
Hauimu:
1. Hocmpoumv mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonuti 6ain) u
oducnepcuro 0is KaxcO020 IK3AMEHA.
2. Haiimu pacnpeodenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen nHa 5.
3. Haiimu cpeonuii 6ann, komopwiti noayuunu Ha 2-m sK3amene cmyoenmsl, coaguiue 1-it sx3amen na 4.
4. Haiimu xosgpgpuyuenm xoppenayuu.
2.Jlana Tabuuia, OnpenessiFolas 3aKOH paclpe/IelICHIs CUCTEMBI IBYX ciiydaiiHbix BemunyuH (X, Y):
X
Y
Haumu:
1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 ducnepcuu D(X) u D(Y);
4.Koagppuyuenm xoppensyuu Ryy

3.3amana QyHKIMA pacmpeaesieH s JByMEPHOH CIy4aiiHOW BEINIHHEI
Haiimu:
1.Bepossmnocmo nonadanust crydainot mouxu (X, Y) 6 npsamoy2onvHuK, 02panudeHnblil nPIMbLMU.

2.[Inomuocme cosmecmrozo pacnpedenenus f(X) cucmemvl cnyuaiinvix senuuu.
4.

CKOJIBKO HYXHO MPOM3BECTH M3MEPEHMI, 4TOOBl C BEpo-
SITHOCTBIO, paBHO# 0,9973, yrBepXmarh, YTO IOrpelIHOCTh
cpenHeil apudMeTHIECKOH pe3yJbTaTOB 3THUX W3MEPEHMI
He npeBbicuT 0,01, ecnu u3MEpPEeHUE XapaKTEPU3YETCS
CpEeTHUM KBaJIpaTUYECKUM OTKJIOHEHUEM, paBHBIM (0,037

TunoBbIe OLICHOYHBIE MaTepHaJbl K TpUaae 7

Yactp 1. Ouenounsie 3axanus (popmar «O» yeTHBIH H/HIN MUCbMEHHbII)
1. [IpocMOTpHTE NPEATOKESHHYIO JIUTEPATYPY U COCTABBTE [NIOCCAPHIA:

Bvibopounwiii memoo.
Hnmepganvhvie oyenxu.
Ionueon u eucmozpamma.



Tonusmue 06 dKcnepmubIX Memooax.

CmamucmuuecKkue oyeHKU napamempos pacnpeoeieHus..
Cmamucmuyeckoe pacnpeodeneHue.

Omnupuueckas ¢ynkyusa pacnpedenerus.

1. B gem 3axmouaercs BRIOOpOUHBIH MeTon? [IpuBeauTe mpuMepsl.

3.Yto Takoe craTucTHyeckoe pacnpenenenue? [IpuBenure npuMepsi.

4.Kak paccCUuTBIBAIOT MOJMIOH U ructorpammy? [IpuBenure npumMepsi.

5.Yto0 Takoe sMnupuyeckas GyHKIMs pacrpenenenus? [Ipusenure npuMepsi.

6.B 1em cocTosT cTaTUCTHUECKHE OLICHKHU MapaMeTpoB pactpesenenus? [Ipuseaure npumMepsi.
7.Yt0 Takoe MHTEpBaIbHBIC OLEHKH? [IpuBeanTE MPUMEpHI.

8. Onmiure skcnepTHBIE MeTOB!. [IpuBeUTE IPUMEDHI.

IIpakTuyeckas: padora 7. BoInoJHUTe JOMAIIHIOK pacyeTHYI0 padoTy Ne 7:

1. TunoTesy 0 HOpPMaJbHOM 3aKOHE paclpeleNieHHs MPOBEPUTH C MOMOIIbI0 Kpurepus [lupcoHa Ha ypoBHe
3naunmoctu 0.=0.05 no caeayromum 1aHHBIM:

mi 6 13 22 28 15
mi’ 8 17 29 20 10

2. BBIUHCITUTH JUCIIEPCHIO.

ITpon3BOIUTETHHOCTD TPYAa Yucro pabounx CpeHsisi IPOU3BOAMTEILHOCTD TPYIa
81,5-82,5 9 82

82,5-83,5 15 83

83,5-84,5 16 84

84,5-85,5 11 85

85,5-86,5 4 86

Htoro 55

3. HCHOJ’ILSyﬂ PE3YIbTAThl AHAJIM3a U ONpeAarojaras, 4To 41cjio ,HC(I)GKTHBIX I/ISI[GJ'II/Iﬁ B IMAPpTUH PACIIPEACIICHO 110

3akony IlyaccoHa, onpeeanTh TEOPETHUCCKOE YHCII0 MAPTHIA C TpeMst JeQEKTHBIMU U3CTUSIMH.
m 0 1 2 3 4 5 Htoro

fi 164 76 40 27 10 3 320

Pm 0,34 0,116 0,026 0,004 0,001

Pm*f; 288,75 25,84 4,64 0,702 0,04 0,003 320

fi meop. 288 26 5 1 0 0 320

M — 9ucno neeKTHBIX U3IENHA B TapTHH,
fi — gpcmo maprwi,
fi meop. = TEOpETHUUECKOE YHCIIO TAPTHUIA

4.T1o pesynsTatam 50 OIBITOB YCTAHOBIJICHO, YTO B cpeaHeM i cOopku TpanchopmaTtopa tpedyeres x=100 cex.,
S=12 cex.. B npennoiaokeHnu 0 HOPMaJIbHOM paclpeleIeHUH ONPEeIeInTh ¢ HagexHocThio 0,85 BepxHIOIO TpaHUIly
JUIsl OLCHKU HEM3BECTHOI'O CPEIHEr0 KBaPaTHIECKOTO OTKIOHEHHS.

5. C nomompro kpurepust [Tupcona Ha yposue 3Haunmoctn a=0,02 mpoBepuTH rUITOTE3y O 3aKOHE pacrpeaeseHus
ITyaccona (B OTBETE 3aIUCATh PA3HOCTh MEXKTY TAOINIHBIMU M HAKTHUECKMMH 3HAYEHUAMH )2).

mi miT (mi-miT)Z (mi-miT)ZlmiT
80 100 400 4
125 52 5329 102,5
39 38 1 0,03
12 100 4 0,4
>=256 200 5734 122,63

6. ITo BEIOOpKE 00BbeMOM 25 BRIYHCIICHA BBIOOPOYHAS CPEIHSIS AUAMETPOB MTOPIIHEBBIX KOJICI. B mpeanoxennu o
HOPMAaJIbHOM PAaCIpEACICHAN HAUTH ¢ HaaeKHOCTRIO y=0,975 TOYHOCTH d, C KOTOPO#l BEIOOPOUYHAS CPEIHSISA
OIICHUBAET MaTEeMaTHIECKOEe OKUAAHNE, 3HAs, UTO CPEIHEe KBaIPATHUECKOE OTKIOHCHHE MOPITHEBBIX KOJIEI] PABHO
4 um..

7. TTo pesynbratam 100 OMBITOB yCTaHOBIJIEHO, YTO B CPEAHEM Jisi COOpKHU BeHTMIs Tpedyercs: Xqp=30 cek., a S=7
cek. B mpeanosoxeHnn 0 HOPMATbHOM PACIIPENCIICHUH OTIPEIENTh ¢ Hanex)HOCThI0 Y=0.98 BepXHIO TpaHHIly
JUTSl OIIEHKU G TeHEPATbHON COBOKYITHOCTH.



8. Ha ocnoBanmu N=4 uzmepeHuid TemmepaTypbl onHMM npubopom ompeneneHa S=9 °C. Ilpeanonoxus, 4To
MOTPENIHOCTh M3MEPEHHsI eCTh HOpMallbHas CilydaiHas BEeJIMYMHA ONpENeNUTh ¢ HanekHocThio Y=0.9 HmkHIOIO
TpaHUIly TOBEPUTEIHHOIO HHTEpBaja Ul AUCIEPCUH.

9. Ha ocHoBanmu m3MepeHus: N=7 nerajneil BHIYHCICHA BEIOOpoUHas cpenHsas u S=8 mk. B mpenmonoxenuu, 9ro
omMOKa H3rOTOBJICHHS paclpelielieHa HOPMalbHO, ONpENeluTh C HajaexHocThio Y=0.98 To4yHOCTH OlIEHKH

reHepaibHOU CpeHEN.

10. B pe3ynpTrare aHain3a TEXHOJIOTHYECKOTO MPOIIECCa NONYyUCH BapUAIMOHHBIA PSI:

Yucno
NeQEeKTHBIX 0 1 2 3 4
U3ICIUI
Yucno naptuit 79 55 22 11 3

[penmonaras, uro 4mciao AeEKTHBIX H3JCIUIl B MapTHH pacmpeiesicHo 1o 3akoHy [lyaccona, ompenenuTth
BEPOSITHOCTD TTOSIBIICHUS 3 IEPEKTHBIX U3ICITHH.

11. 13 n; = 200 3agau mepBOro THIA, MPEUIOKEHHBIX IUTS PEHICHUs, CTYAEHTH pemrmd My = 152, a u3 np = 250
3a/1a4 BTOPOTrO THIA CTYIACHTHI peurwid My = 170 3amau. [IpoBeputh Ha ypoBHe 3HauumocTtH o = 0.05 rumore3y o
TOM, YTO BEPOSTHOCTb PEICHUS 337a4dl HE 3aBHCHUT OT TOTrO, K KAKOMY THIy OHa oTHocutcs, T.e. Ho: P1 = P2 B
OTBETE 3amucaTh pa3HOCTh MEXKAy aOCOMIOTHBIMH BEIMYMHAMH TaONMYHOTO W (aKTUYECKOrO 3HAYCHUIT
BBIOOPOYHON XapaKTEPUCTUKH.

Yactp 2. Ucnone3ys «HaBuratop» (CM. HHXKE) BBIMONHHTE KYpPCOBOW y4eOHO-MCCIICMOBATEIBCKUN MPOCKT II0
BapUaHTY U MOATOTOBLTECH K €0 YCTHOM IPE3CHTalUU-3aIIUTE.

4.3. OneHo4HbIE cpeacrea aJis l'[pOMe)KyTO'lHOi;I aTTeCTallum.

4.3.1. llepeyeHb KOMIeTEeHIUI ¢ YKa3aHHeM 3TanoB WX (pOPMUPOBAHUSI B Mpolecce
OoCBOeHHMsI oOpa3oBaTeibHOWi mporpammbl. [loka3aTeqim W KpPUTEPUH OLEHWBAHUS
KOMIIETEHIIUI ¢ y4eToM dTana ux (popMUpoOBaHUS

Kon HaumenoBanue Kon srana ocBoeHus HaumMeHoBaHue 3Tara oCBOCHUs
KOMIICTCHIIUH KOMIICTCHIIUH KOMIICTCHIIMU KOMIETCHIIMU

[K-21 CrocoOHOCTh TTAaHUPOBATH [1K-21.2 CriocoOHOCTB MIPUMEHSTh
" OpraHU30BbBIBATh COBPEMCHHBIC CTAaTUCTUYECKUE
HPOBENICHUE MeTOAbl ~ O0pabOTKM  JaHHBIX
IKCIIEPHUMEHTAIBHBIX UCCIICIOBAHHUS
HCCIIEOBAHUH,
obpabareiBaTh JaHHBIE C
UCIIOJIb30BaHHEM
CTaH/IapTHBIX MaKeTOB
MpOrpaMMHOTO
obecrieueHus,
aHaJIM3UPOBATh "
MHTEPIPETHPOBATh
Pe3yJIbTaThl HCCIEAOBAHUI

[K-23 CrocoOHOCTh IIJIaHUPOBATH, I1K-23.2 CIOCOOHOCTH MPUMEHSTH 00IINE
OpraHHU30BHIBATH " NPUHIUIIBI IUTAHUPOBAHHUS U
TICHXOJIOTHYECKH OpraHM3alK HayYHBIX
COINPOBOXKIATh  BHEJPEHHE HCCIe0BaHNI
pe3yJIbTaToB Hay4YHBIX
HCCIIEJOBAHUMN

JTamn 0cBOCHUs! Iloka3zarenn Kpurepnii

KOMIICTCHIIUM OLlCHUBAHUA OLICHUBAHUA




I1K-21.2

[1K-23.2

MIPUMEHSET MaTeMaTHUKO-
JIOTUYECKUE TPUHLIUIBL IS
TJIAHUPOBAHUS H
OpraHu3aluu Hay4YHBIX
HUCCIIEIOBAHUHN.

YmMmeer IIPUMEHHUTD
MaTeMaTU4YeCKHe H

MaTE€MaTuKO-JIOTMYCCKUC
SHaHUA I IIJIAaHUPOBAHMA,

Oopranu3amuu u
TICUXOJIOTHYSCKOT'O
COHpOBO)KI[eHI/ISI BHCI[peHI/IH
pe3yJIbTaToOB Hay4YHBIX
HCCIICJOBAHUIA.

Bmaneer HaBBIKAMH
HpI/IMeHeHI/Iﬂ pa3HHqHBIX
MaTeMaTHYEeCKUX n
MATEMATUKO-JIOTHYCCKUX
3HaHUW  Jui1  00paboTKH
JAHHBIX, TOJYYEHHBIX MpHU
peIHeHI/II/I pa3J11/1qux
NpoeCCUOHANBHBIX  3aJ1a4
npu IUTAHUPOBaHUH Hu
OpraHu3alu Hay4HbIX
HCCIICJOBAHMIA.

[Tokazan
CHCTEMAaTU3UPOBAHHBIEC,
ryOOKHEe U TIOJIHBIC 3HAHUS
o BCEM pasaenam
(3aueTHOIrO) TECTOBOTO
Mmarepuanga Aasi [POBEIACHHS
9K3aMeHa (3a4era); TOYHOE
HCIIOJIb30BAHUE Hay4YHOU
TEPMHHOJIOTHH (B TOM YHCIIE
Ha HMHOCTPaHHOM  SI3BIKE),
CTHJIIMCTHYECKH  TPaMOTHOE,
JIOTHYECKU paBHIBHOE
U3JIOKEHHe  OTBETa  Ha
BOITPOCHI; BIIaJICHHE
MHCTPYMEHTApHEM yd4eOHBIX

JMCUMIUIMH, BXOIAIIAX B
BOIIPOCHI (3aueTHOIrO)
TECTOBOTO Marepuaa,
ymeHne ero 3((eKTUBHO

UCIIOJIb30BaTh B IOCTAHOBKE
U pelleHuu Yy4eOHBIX U

npo(h)eCCHOHATBHBIX  3aJ1ad,
CIIOCOOHOCTH
CAMOCTOSITEIBLHO u

TBOPYCCKU pPCIIaTh CJIOKHBIC
npoOJIeMbl B HECTAHIAPTHOM
CUTYyallMH B paMKaxX y4eOHBIX
nporpamMm JUACIUILINH
(3aueTHOTrO) TECTOBOTO
MaTepuana; MoJHOe YCBOCHUE
OCHOBHOI M JOIIOJHUTEILHOMN

JUTEPATYPHI,
PEKOMEHTOBAHHOM

y4eOHBIMH nporpaMmmaMu
JUCLUIUIMH, BXOIAIIMMH B
BOTIPOCHI (3aueTHOIrO)
TECTOBOTO Marepuaia,;

YMEHHUE OPUEHTUPOBATHCS B
OCHOBHBIX TEOPUSIX,
KOHILIENIMAX U HANPABIECHUAX
110 U3YYEHHBIM JTUCIUIUITMHAM
U JaBaTb UM KPUTHUYECKYIO
OIICHKY.

4.3.2 TunoBbie OLIEHOYHBIE CPEACTBA

4.3.2.1. TMCBMEHHBIN BJIOK TIPOMEXYTOUYHOM ATTECTAIIUA

Pemurh 3a1anus:
1-8:

Bapmnant 1

Bapuanr 2

Bapuanr 4

Haiitu C= 2A +0,5 B.




2 44 45

A=F3 1 A=[€L53 ] A=[23

76 3 73 )
13 21 23)

B=(53 B=|64 BS54

47 44 64
2. Haiitu matpury C*, o6parnyto k matpuue C=AB +3E:
1 2 023

A=1(43 A=|24 A5 20

56 03 25
30 5 23
B={ 43 B=|33 B=(43
23 20 02
3.

BrraucimTens onpenenuTens:

2340 2340 2340
6 8 21 6 8 21 6 8 21
2-2 25 2-2 25 2-2 25
-1 -6-24 t1 -6 -2 4 -1 -6-24

4, OmnpenennTs MakCIMAaJIbHOE YUCIIO JTHHEIHO HE3aBHCHMBIX CTPOK MATPHIIEL:

34212 ) 72 6-1 40-21
-13210 120 0312
32-28-3 342 11-30

21429 ) 2-20 24105

N0 1 -2 -1-3-6-2
5. ITo popmynam Kpamepa pemnts cucremy:

( X1 +3xp-2x3=2 {le -Xo +4x3=1 {3X1 -2%Xp +x3=-1

<4 4x1-2x,+3x3=1 3x1 -Xp +2x3=2 D 3x1+4x2-2x3=0
2X1 -X2 =1 \4X1 -3X2 =-2 L X1 -X3 =2

6. Pemnts MaTpudHOE ypaBHEHHE:
41 28 -3 2 -2 -2 13 35
X= X = X=
13 53 25 14 2 -2 -14
7. Metonom ["aycca pemmuTh crucTeMy ypaBHEHHH, 3aIJaHHYIO B MaTpuaHOi Gopme AX=B.
Hano: X=(x1xX2X3X4 ),
12-15 1-234 241
A92-13-1 A=-2 3-11 A=(12-10
-13-1-1 1243 215 -3
345 1 310 2 16-18
B=(3212) B=(-3-24 1) B=(1-231)
8. Haiitn ¢yHIaMeHTaIEHYIO CHCTEMY PEIICHHUHA CHCTEMBI JIMHEHHBIX YpaBHEHUH !
( X1+2 X2 +3xX3+4X4 X1-2 X2 -4X3-3X4 X1-3 X2 -2X3-X4
L 3x1+3x2-4x3+7X4 -3x1 +3x2 -6X3-2X4 3x1-5x2 +2x3-3x4
9-13:
Bapunantl. Bapmuanr 2. Bapuanr 3.

Iim(ﬁ—x)

1.Berauciaute. X7

= In(tgx)

2.HaiitTi mpon3BoHYIO:

3.MccnenoBars (pyHKIHIO M TIOCTPOUTH €€

3 ny2
rpac: y =X —2X"+X
4.Haiitn unTerpain:

1. BeruucnuTs 1womanb (GuUrypsl,

OFpaHHqCHHOﬁ JIMHUSIMU,
I/ICHOJ‘IL3yH onpeaeneHHHﬁ
I/IHTel"paJ'I. C,HeJ'IaTB qepTexc.
2
y=x"—-4x y=0 x=0
] ] 1
X=5

2. Haiitu oOmmiee pelreHue MU
oot HWHTETpaj

1. Beraucauts npenein
(GYHKIUH, HE UCIIONB3YS
npaswio Jlonurans

i 8x°+7).
Im 2X°+x )

X—0
2. Haiitu npou3BoaHy0




(6x—5)dx
2/3x? —=5x+6

J

muddepeHnInaNbHOr0  ypaBHEHHS,
pemmnTh 3a7a4y Ko s
3aJ[aHHBIX HaYaJbHBIX YCIOBHIA:
' 2

y'cos“x-lny=y y=1
npu X =7

3.Beraucnuth npenen (yHKIHH, HE
ucronb3ys npasuio Jlonuramns

GbyHKIUU
(x + 1)3
x-1

3. UccnenoBats ¢pyHKIHIO 1
MIOCTPOUTH ee TpaduK.

f(x)= %(x3 —3x)

y=In

. 4° —x*+1 2% y .
Ilm > — : 4. HaiiTi HeonpeIeIeHHbIN
X—>00 2X° —bx X =3 HMHTErpall U BBIIOJIHUTH
MPOBEPKY
4. HaiiTi npon3BoIHbIE (DYHKLUHA g depeHIIpoBaHIE.
sinx +e" J etoalx
e’ —sinx
Bapuanurt 4. Bapuanr 5. Bapuanur 6.
1. Beruncnuth npenen GpyHKINH, He 1.Beraucnuth npenen GyHKIUH, He 1. Brerancnuts mpenen
UCToNb3ys npaswio Jlonurans UCTIONB3Ysl TpaBuio Jlomurans byHKIHH, HE UCTIONB3Ys

2-Ja+2x

IpaBuIO Jlommurans

lim-—7——
xo0 Vl-x -1 . (3X*+13x+4) oy 1
2.Haiitn Hp-OI/ISBO,IlHYI-O (hyHKIHN lem x2+3x—4 | Ilm c0ScX _2 :
y =e* -sinx-In(sinx); ) or (x—7)
2.Haittn mpon3BOAHYIO (GYHKIUH . .
3. UccrnenoBarh GpyHKIUIO M IOCTPOUTH €€ _00SX 2. Haiitn  Heonpe/eeHHBbIH
rpaduk y=X"" HHTErpa u BBITIOJTHUTD
2 1 3. Haiitu HEONpPEEIICHHBIN | MPOBEPKY
g(x) =< (Xz 1+ 5x 4 8)- e?x. UHTETpajl U BBIIOIHUTH IPOBEPKY | mu((pepeHIInpOBAHUEM.
3 I epeHINPOBAHIEM. J. 4Ax -1 dx
i;;ii;ﬁ Tliegngzgeieﬁﬁbm UHTETpal 1 J- ! xdx : W2 —dx+5
POBCPKY ddepe X°—8x+15 3. Brraucnuts TI0IIAdb
1 HITEDO é)a 4. Haiitu nnomwans  Qurypsl, | Gpurypsi, OTrpaHUYEHHOU
J' -arcctg \/;dX; —— orpaHI/qu:HHoﬁ rpadukamu X2 _4
Jx bynKuwnit napa6onoi =4y u
f(X)=x—3 u gX)=x"+4x—-3 ,_ 8
y - 2 .
JIOKOHOM AHbE3U X" +4
4. Haiitu mpou3BOAHYIO
bynxumn: ¥ = In(zgx)
Bapnant 7. Bapuant8. Bapuanr 9.
1.Beranciuthb npenen GyHKIMU, He 1. Haiitu HeompeneneHuslit | 1. Haiitm  HeomperneneHHbIE
UCnomb3ys npaswio Jlonurans UHTETpal MHTETpaJbl (pesymbrar
'[ dx MPOBEPUTH
: ; uddepeHipoBanmem).
li X2+ X2 +4x+4 Appeperiiip )

=)
M3/

X—0
2. Haiitu obmee pelnieHue
muddepeHInaIbHOTO YpaBHEHHS u
MOCTPOUTH TpadUKd JBYX pasiIdYHBIX
3 ,_2Y
peLICHHUiT 3TOr0 ypaBHEHUsT ) = ——
X
3. Haiitu Heompe/eneHHbIE HHTETPAJIBI
(pesynbrar MPOBEPUTH
quddepeHInpoBaHuEM).

2
X
j— dx;
V2 -X
4. BbucIUTh IUI0MIATL PUTYPHI,

OrPaHUYECHHON JIMHUAMU, UCIIONIb3Ys
omnpeeneHHblil nHTerpan. Cuenars

2. UccnenoBath GyHKIIUIO U
MIOCTPOUTH €€ TpaduK:

yv=x —2x +x

1. Haiitu npenens! pyHKINN:
lim |.w.|'.1:‘ —1—x

I—rm

4. Halitu dacTHOe  peIICHHE
middepeHnInaNIbHOT0  ypaBHEHHS,
yJIOBJIETBOPSIIOLIIEE yKa3aHHOMY

YCIIOBHIO

, 1 1
wioy=— yl)=—3

a) j%dx; 6) jx3

2.BpauciuTh - onpeeieHHbIN
HHTETpal. OxoHYaTeIbHBII
pe3yNbTaT NpPeACTaBUTh B BUIC
MPUOIMHKEHHOTO YHCIIA.

T dx
D Ix+9++/x
3. Haiitu npenensl GpyHKIUH:

fim [+ —1—x/

I—*o
4. HaiiTu dYacTHOE pEIICHHE

JuddepeHnnansHOrO

nxdx;



HYCPTCK. YpaBHCHUSA, YAOBJICTBOPSIIOIICE

v=x2 —4x JTAHHBIM YKAa3aHHBIM YCIIOBHSIM
] ’ y'+2y'-3y=3, y(0)=
y=0

x=0

x=35

Bapuant 10.

dy .
1. Beruuciuts: a) dx ' 6)

f ylx)dr.

i

ylox) = cosx + dxr + .

2-3. Haiiti HeompeneeHHBIC HHTETPAIIBI
(pe3ynbTaTs! IPOBEPHUTH

b hepeHIUPOBAHUEM).

a)J‘ dx

. X2 .
oisaes Ol gy

4. Haiitu o01ee pemeHue nin o0mui
uHTerpan aupdepeHnaIbHOro
ypaBHEHHMsI, pelnTh 3a1a4y Komm s
3aIaHHBIX HaYaJbHBIX yCIOBHM:

vicosTx-lmy=y
y=1

‘ npu
=7

Pemnts 3axaun 14-55:
14.B po3sbirpeinie KyOka crpansl 1o ¢yroonmy Oepyr ydactue 17 komana. CKOJBKO CyHIECTBYeT Croco0OB
pachpee/iuTh 30J0TY0, CepeOPsIHY0 U OPOH30BYIO MeIain?
15. TIpousBesieHO TpU BBICTpENia IO MUIIEHU. PaccMaTpuBaloTCs Takue dJeMEeHTapHbIe COOBITUA: A — TIONaJaHue B
MHUIIIEHB [IPU i-TOM BBICTpelie; A — mpoMax [0 MHIIEHH NpH i-TOM BeICTpesie. Boipasuts uepe3 A u A crieayromue
coOBITHS: A — Bce TpH monaganus; B — poBHO nBa monananust; C — Bce Tpu npoMaxa; D — XoTst OB 0JHO TIONaIaHuE;
E — 6ombire ogHOTO Nonananwst; F — He OoJbIIe 0JJHOTO TTONafaHu
16. UrpansHbiil KyOHK OpocaroT aBa pa3a. OmucaTs MPOCTPAHCTBO AIEMEHTAPHBIX COOBITHIA. OnrcaTh COOBITHS: A —
CyMMa TIOSBUBIIMXCS OYKOB paBHa 8; B — 110 kpaiiHeit Mepe OJiH pa3 MmosiBUTCS .
17.B Baze ¢ mBeramu 15 rBO3mmk: 5 Oembix m 10 kpacHeix. M3 Baspl Hayran BBIHUMArOT 2 [BeTKa. KakoBa
BEPOSTHOCTB TOTO, UTO 3TH [BETKH: a) 00a OeJible; 0) 00a KpacHbIE; B) Pa3HOIO IIBETA; ') OJHOIO IIBETA.
18. 13 mectu kaptouek ¢ Oyksamu |, C, K, b, H, M Hayraa oaHy 3a Jpyroil BBIHUMAIOT U PacKiaJbIBalOT B PsJ| B
nopsizike mosiiieHust. KakoBa BEepOsITHOCTB TOTO, 4TO MOSBUTCS citoBo a) «HIC»; 6) «CIM»?
19. BeposTHOCTb TOTO, 4TO B TEYEHHH OJHOM CMEHBI BO3HMKHET rojioMka cranka paBHa 0,05. KakoBa BeposTHOCTB
TOTO, YTO HE BO3HUKHET HHU OJTHOI MOJOMKH 32 TPH CMEHbI
20. CrynenT npuiien Ha 3adeT 3Has Tojibko 30 BompocoB u3 50. KakoBa BeposITHOCTh cljauul 3a4yera, €Ciy Mocie
OTKa3a OTBEYATh Ha BOIPOC MPEI0IaBaTelb 3a/1aeT eIle OJUH
21. C momombpo HaONMIONEHUH YCTAaHOBICHO, YTO B HEKOTOPOW MECTHOCTH B CEHTIOpe B cpemaHeM ObiBaeT 25 mHei
0e3 moxas. KakoBa BepOsSTHOCTB TOTO, UTO 1-10 U 2-T0 CEHTIOpS JOXKIA HE OyaeT
22. BepOsiITHOCTh MONYYECHHUs YAAYHOrO Pe3ysbTaTa NpH MPOBEICHHU CIOXKHOTO XMMHYECKOro OmbITa paBHa 3/4.
Haiiti BeposITHOCTD IECTH yJauHbIX pe3yapTaToB B 10-TH ombiTax.
23. BepositHocTh poxaeHus Maiburka pasHa 0,515, nesouku — 0,485. B HexoTopoii cembe mectepo aetei. Haiitu
BEPOSTHOCTD TOTO, YTO CPEI HUX HE OOJIbIIE JBYX JIEBOYEK.
24.Yr1o BeposiTHEE: BBIUTPATh Y PABHOCHIBHOTO MPOTHBHUKA (BKIFOYAS HUYBIO) TPH MAPTHH W3 TISATH WM TATh U3
BOCBMH?
25. VI3 napTtum, B KOTOpO# 25 U3/enui, cpeu KOTOpbIX 6 OpakoBaHHBIX, CIy4aiiHbIM 00pa3oM BbIOpanu 3 u3menus
JUTSL TIPOBEPKH KadecTBa. HaiTH BEpPOSTHOCTH TOTO, YTO: &) BCE M3CNHSI TOJHBIC, 0) Cpelr BHIOPAHHBIX U3ICIHIt
0JIHO OPaKOBaHHOE; B) BCE U3MeNusl OpaKOBaHHBIE.
26.B Oenom simmke 12 kpacHbix M 6 cuHMX mapoB. B uwepHom — 15 kpacHbix m 10 cuHmx mapoB. Bpocator
UrpaJbHbI KyOuk. Eciam BbITaseT KoJM4ecTBo OYKOB, KpaTHoe 3, TO Hayraj Oepyt map u3 Oenoro smmka. Ecim
BBINIAJIET JII000€ Jpyroe KOJIMYECTBO OYKOB, TO Hayraja OepyT Iiap M3 4epHOro simuka. KakoBa BeposSITHOCTH
MOSIBJIIEHHS] KPacHOTo mapa?

V'((



27. BeposITHOCTh MOSIBJICHHUS COOBITHS A 0 KpalHEeil Mepe OWH pa3 B 5-THW HE3aBUCUMBIX UCHbITaHUsAX paBHa 0,9.
KakoBa BepoATHOCTb MOSIBICHUS COOBITHSI A B OJTHOM HCIIBITAHHUH, €CITH IIPU Ka’KAOM HCTIBITAHUY OHA OAMHAKOBAs?

28. 13 xaxpix 40-xa M3memHiA, H3TOTOBICHHBIX CTAHKOM-aBTOMaToM 4 OpakoBaHHBIX. Hayran B3simm 400 m3menmii.
Haiitu BeposTHOCTS TOTO, uTO cpenu Hux 350 Oe3 medexra.

29. BeposiTHOCTS IPUCYTCTBHS CTyeHTa Ha Jekuuu paBHa 0,8. Haiiti BepositHocTs TOTO, uTo M3 100 crynentos Ha
JIeKIH OYAyT MPUCYTCTBOBATh He MeHbIIe 75 u He 6ombme 90.

30. Ckosbko pa3 HEoOXOAWMO KHHYTh HMIPAJIbHBIM KyOWK, YTOOBI HHBEPOSTHEHIIEE YMCIO MOSBICHHS TPOWKU
paBHsutoch 557

31. Tkau obciyxuBaer 1000 BepereH. BeposTHOCT 00pbIBa HUTKH HA OJHOM M3 BEPETEH B TCUYCHUH OJTHON MUHYTHI
pasHa 0,005. HaliTu BEpOSTHOCTB TOTO, YTO B TEUSHUH OJTHO MHHYTHI OOPBIB IPOM30IiIeT Ha 7 BepeTeHaX.

32. 3a1aH 3aK0H pacnpeeeH!s AMCKPETHOH ClTy4aiiHON BeIMYHHBI X

X
Xi -2 -1 0 2 3
pi 0,1 0,2 0,3 0,3 0,1

33. Haiitu ¢yHKIIMIO pacnpeneseHus 1 MOCTPOUTH ee rpaduk.
34.3amaH 3aK0H pacupeAesieHUs JUCKPETHOM CIIy4aifHOW BENWIHHEI X'
X

Xi 0 1 2 3 4
pi P 2 0,2 0,2 0,3
Haiitu pyHknunio pacnpeneaeHus U IOCTPOUTH €€ TpaduK.

35. Monera OpomeHa 2 pa3a. 3ammcaTth 3akoH pacupeneicHus CJI Bem X — umcna mosBiaeHus repba. Haiitu
(DYHKIIMIO pacmpeiesieHnsl 1 OCTPOUTH ee rpaduk.

36. UrpanpHerii kyOuk Opomer 3 pa3a. 3ammcaTh 3akoH pacnpeneneHus CJI Ben X — unciia NOsSBICHUS IIECTEPKH.
37.1lo maHHOMY 3aKOHY pacHpeAciCHHs AUCKPETHOMN CIy4alHOW BEMMYMHBI X HAWTH YHCIOBBIC XapaKTCPUCTHKH:
a) matemariyeckoe oxunanne M(X); 6) nucnepcuio D(X). X:

Xi -2 -1 0 2 3
pi 0,1 0,2 0,3 0,3 0,1
38. [lo maHHOMY 3aKOHY paclpeieiICHUs TUCKPETHOW CITydaiiHON BeTUYMHBI X HAWTH YUCIIOBBIC XapaKTCPUCTHKY:
a) matemariyeckoe oxuganne M(X); 6) nucnepcuto D(X).
xi | p/3 p/2 3p/4 5p/4
pi {01 0,7 0,05 0,15
39. CiyuaitHas BennunHa X pacnpeseieHa 110 HOPMalbHOMY 3aKOHY ¢ MaTeMaTHYeCKUM OXKHJAHUEM @ U CPEIHUM
KBaJpaTHUecKuM OTKiIoHeHHeM S. Haiitu: a) BepostHocTh P(X1 < X < X2) momamaHusi CiydaiHO#H BEIHYHMHBI B
uaTepBan (x1; x2); 6) BemuumHy uHTepBaia O, B KOTOpPBIH C 3aJaHHON BEPOSATHOCTHIO P Momajaer 3HaueHHE
ciy4aitnoit Benmnuunel X: P(X-a<d)=P.

40.3a1aH0 CTaTHCTHYECKOE pacrpe/elienne BoiOopku. Haiitu: a) sMmuprueckyto QyHKIu0 pacnpeaencuus F*(x);
0) TOYEYHBIC OLGHKH IapaMETPOB pACIpENENCHHUS: BBIOOPOYHOE CpelHEe, HCIPABICHHYIO IHCHEPCHIO,

WCTIPABJIEHHOE CPEAHEKBAIPATHUECKOE OTKIOHEHHUE.
xi |13 14 16 20
ni |4 2 1 3

41. 3agaHO CTaTUCTHYECKOE paclpe/eneHne BEIOOpKU. HailTu: a) sMIuprueckyro GyHKIUIO paclpeae/ieHUs
F*(x); 6) Toue4yHBIe OLICHKN MMAapaMETPOB PACIPECIICHUs: BEHIOOPOYHOE CPEAHES, HCIIPABICHHYIO TUCIIEPCHIO,

HCHPABJICHHOC CPCAHCKBAAPATUICCKOC OTKIIOHCHHUC.
xi | -7 -5 -4 -1
ni |3 1 2 4

42.Tlo  BBIOOPKE O00BEMOM B  OIpelelieHBl  BBIOOPOYHOE  cpemHee X 6 W HCIPaBICHHOE
CpellHee KBaJpaTU4YECKOE OTKJIOHEHME S HOPMaJbHO pacHpeleleHHOM ciydaiiHoM BenuuuHbl X. Haiitu
JIOBEPUTEIIbHBIA MHTEPBAII /ISl OLCHKH HEM3BECTHOTO MaTeMaTHYECKOr0 OKUIaHus a u aucnepeuu S. [Ipunsares P =
0,95.
43.B pesynbTaTe MPOBEICHHS N OMBITOB IOMyYeHHBI N map 3HadeHwid (xi; yi). domyckas, 4To X i y CBA3aHHBI
JIMHEHHOW 3aBUCHMOCTBIO Y = KX+D, MeTomoM HaMMEHBINNX KBAApaToB HaiTh Kodh¢umuentsr K i b , a tarke
BBIOOpOYHBIN K03 UIIeHT Koppensanun IB. I[IpoBepuTh 3HAUMMOCTH KOPPESIMOHHON 3aBHCHMOCTH. [IpHHSTH
ypoBenb 3HaunMoctu @ = 0,1.
xi 0,2 04 0,6 0,8 1,0
yi 12,4 14,7 18,2 21,1 23,2
n=5

44, TIpencraBuTh JAHHYIO BEIOOPKY B BUAE CTATHCTHYECKOro psifa. [I0CTpOUTh MOMUIOH 4acToT (4acTocTei). .
Haiiti BRIOOpOYHOE CpejiHEee U BEIOOPOUHYIO TUCIEPCHIO (CMEHICHHYIO 1 "UCIIPaBICHHY0') BApHAILIMOHHOTO psija.

[17 [32 [25 29 [22 J19 [11 [25 [32 [21 [18 [17 |26 [25 [32 [19 |
45.Tlo nanHOi BEIOOpKE NOCTPOUTD IpauK SIMIMPHUIECKOH QYHKIIMN pactpeie/IeHus
46. | 47. | 48. | 49. |50. |51. |52 |53 |54 |55 |56. |57. |58 |59. |60. |61
9 5 0 3 9 8 4 6 9




46.Cnydaiinas BeauunHa X UMEET CICAYIONINIA 3aKOH PACIPEACICHHS.

3HaueHne

1

2

4

BepositTHOCTB

0,2

0,3

0,5

47. CocTaBUTb 3aKOH paclpeneneHus ciydaiHeix BenuanH X u Z = 2X. Haiitn MaTemMatndeckoe O)XKUJaHne ’
cpelHee KBaJApaTHYECKOe OTKIIOHEHHUE CIIyJaifHbIX BeJIHYnuH X U Z.

48. B rpymme o0ydaetcs 36 cTyIeHTOB. BeposSTHOCTE TOTO, UTO IeHb POXKISHUS CTyICHTa IPUXOANTCS Ha
OTIpeIeNICHHBII IeHb To/1a, paBHa 1/365. O1eHUTh BEpOSTHOCTH TOTO, YTO, IO KpaifHeit Mepe, 2 CTyICHTa HMEIOT
OJIMHAKOBBIH ICHb POXKICHHS.

49. J1ns1 3amaHHO# BEIOOPKH

|6 |17 8 15| 5 [10]13]17] 4 ]1al14a]16] 7 ]17] 8]

NOCTPOUTh BApPHAI[MOHHBIA M CTATHCTHYCCKHU PsJ, CTATUCTHYCCKYIO TAONHUILy; MOJHMIOH YacTOT, KyMYJATY H
SMIIUPUYECKYI0 (DYHKLHMIO paclpelelieHns; HaWTH CpenHiol apudmerndeckyro; Meaumany Me; moxy Mo;
JICIIEPCHIO; Cpe/iHee KBaJpaTH4YecKoe OTKIOHeHHWe; KoddduimeHT Bapuaunu; KodQQPUIMEHT acUMMETPHH U
JKcIecc.

50. KakoBa BEpOATHOCTb TOTO, YTO Hayaady OpOIICHHAs B KPYT TOYKa OKa)XETCsl BHYTPH BIIMCAHHOTO B HETO
PaBHOCTOPOHHETO TPEYTrOJIbHUKA?

51. HaiiT BEepOsTHOCTB, YTO M3 BOCHBMH MaJIbIX MPEANPHATHI 32 HEPBBIN roJ 00aHKPOTSTCS OoJiee IBYX
MpeaNPUITUH.

52. Tlo pe3ynbpTaTaM MPOBEPKH 3a4ETHBIX pabOT 0KAa3aJIOCh, YTO B IEPBOM rpyme Mony4uiu 3aueT 20 CTyJeHTOB
u3 30, a Bo Bropoii 16 n3 32. KakoBa BeposTHOCTb TOTO, YTO HayJady BHIOpaHHAas 3a4TeHHAast pad0oTa NPUHAJIEKUT
CTY/ICHTY NEPBOW TPYIIIBI?

53. Cpenu 25 cTyneHTOB, U3 KOTOPHIX 15 feByIIeK, pa3bIrpbIBaOTCs 4 MPUTTIALICHUs Ha JUCKOTEKY, IpHYeM
KaXJIbIif MOXKET BBIMTPATh TOJILKO OMH OmieT. KakoBa BEpOsSTHOCTH TOTO, YTO Cpeau o0jIamaTesnc omiera
OKa)XyTCs @) TOJBKO JIEBYIIIKH, 0) TOJBKO FOHOMM? KakoBa BepOSTHOCTH TOTO, YTO Cpenu obnanaresneii ouiera
OKa)XyTCs JIB€ EBYIIKH U JIBOC FOHOIICH?

54. Tlpu yposre 3Hauumoctu 0,05 mpoBepuTh TUIOTE3Y O pacpeeieHnu 1o 3akoHy [lyaccoHa reHepanbHOM

COBOKYITHOCTH, €CJIH 110 IAHHBIM BEIGOpKH o6bema 1= 60 NIOJIy4€EH CIEeNyIOLIMI BApUAMOHHBIN PAL:

k 0 1 2 3
17 16 10 6 2 0

BapuanThl

n
YacToTel =

55. IMpu yposHe 3Hauumoctu 0,05 mpoBepuTh THIIOTE3y O HOPMAJIBHOM pacIlpeAeIeHUH TI'eHepaJbHOU
COBOKYITHOCTH, €CJIM N3BECTHBI SMIMPUIECKHE I TEOPETUIECKHE YaCTOTHI

OMmnupudeckue 6 13 38 74 106 85 30 14
JaCTOTBHI

Teopernueckue 3 14 42 82 99 76 37 13
JaCTOTHI

4.3.2.3. YCTHBIA BJIOK IPOMEXYTOUYHOM ATTECTALIUN
[IEPBBIA BOIPOC B BUJIETE

[1]. Matpuna. Onepaiuu HaJl MATPULIAMH.

[2]. Ompenenurenu u UX CBOWUCTBA.

[3]. O6parHas maTpuna.

[4]. Paur marpuisl.

[5]. MuHOpBI 1 anrebpandecKue TOMOTHEHHS.

[6]. PasmoxeHue ompemeuTest MATPHIIBI IO 3JIEMEHTAM CTPOKH WITH CTOJIOIA.
[7]. Cucrema n nuHEHHBIX ypaBHEHHIA C N TIEPEMEHHBIMH.
[8]. Merox obpatHoii MaTpuirs! u popmyisl Kpamepa.

[9]. MeTon Naycca.

[10]. Cuctema M muHEHHBIX ypaBHEHHUIT C N TEPEMEHHBIMH.
[11]. Cuctema nUHEIHBIX OIHOPOIHBIX YPaBHEHHI.

[12]. ®ynnamenTanbHAs CHCTEMA PELLICHHUI.

[13]. BekTopbl Ha MIIOCKOCTH U B IIPOCTPAHCTBE.

[14]. n-MepHBIii BEKTOpP M BEKTOPHOE NPOCTPAHCTBO.

[15]. PasmepHOCTb U 6a3UC BEKTOPHOTO MPOCTPAHCTBA.
[16]. [Tepexox k HOBOMY Oasucy.

[17]. EBkinmoBO IPOCTPaHCTRO.




[18]. JIuneiinbie onepaTopsl.

[19]. [ousitre MHOXeCTBa. AGCONIOTHAS BEIMYMHA IEHCTBUTENHLHOrO Yrcia. [IoHATHE (DYHKIIMH.
[20]. OcHoBHBIE cBOMCTBA (YHKIIHIA.

[21]. Dnemenrapusie Gynkimu. Kinaccudukanus GyHKIH.

[22]. TIpeo6paszoBanue TpapuKoB.

[23]. TIpexen uncI0BO#T IOCTEIOBATEIHLHOCTH.

[24]. TIpenen dpyHKINKE B GECKOHEYHOCTH H B TOUKE.

[25]. OcHoBHBIE TeOpeMBI O TIpe/eax.

[26]. TTpusHaku cyiecTBOBaHHS Mpeaea. 3aMedaTenbHbIe TPEICIbL.

[27]. HenpepbIBHOCTD (DYHKIIHH.

[28]. Bamauu, mpuBOASAIINE K MOHATUIO IPOU3BOIAHOM.

[29]. [ousTHE IPOU3BOIHOI.

[30]. 3aBrCHMOCTE MEXIY HEMPEPHIBHOCTBIO U MU (PEPEHIUPYEMOCTBIO (QYHKITHH.
[31]. Cxema BBIYHCIICHUSI IPOM3BOTHOIA.

[32]. OcHoBHBIe MpaBwiIa KU HEPEHITUPOBAHHSL.

[33]. TIpousBoaHAs CIIOKHOM M 0OPATHOM QYHKITHH.

[34]. TIpousBoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHH.

[35]. TToHsTHE TIPON3BOAHBIX BBICIIHAX TTOPSIIKOB.

[36]. OcHoBHbIE TeOpeMbl MU HEPEHIHATEHOTO HCUUCTEHHUS.

[37]. Bo3pacranue u yobiBaHie (GyHKITHH.

[38]. DkcTpemy™M QyHKIHH.

[39]. HauGomnbiee 1 HanMeHbIIIee 3HAYCHIE (QYHKIIHMN Ha OTPE3Ke.

[40]. Beiykiocts dynkimun. Touku neperunda.

[41]. AcumnToTsl rpaduka QyHKIHH.

[42]. Obuias cxema uccienoBanus PyHKIUI U MOCTPOCHUSI UX TPa(UKOB.

[43]. Houstre muddepenimana GyHKIHUH.

[44]. ousTre nepBooOpa3HOii GYHKIUH U HEOPEIEICHHOTO HHTETPAaIa.

[45]. Meroj 3aMeHBI ITepeMEHHO}A.

[46]. MeTon HHTErpUPOBAHHUS IO YACTSIM.

[47]. TlonsTHE OMpeIeICHHOTO HHTErPpaa, ero CBOMCTBA, FTEOMETPHICCKHI CMBICI.
[48]. 3amena niepemenHOM ¥ (HOPMYJIa HHTETPUPOBAHHMS TI0 YACTAM B ONPEAEICHHOM HHTETPaJIe.
[49]. Huddepennmansabie ypaBHEHUSL.

[50]. Cnyuaiinbie coObITHSI. MHOKECTBO COOBITHIA.

[51]. Knaccuueckoe onpejieseHne BEPOSITHOCTH COOBITHS.

[52]. Teopemsbl crtoxeHHsT 1 YMHOXKEHHS BEPOSITHOCTEH. BeposATHOCTD MOSIBIIEHHS XOTsI ObI OZJHOTO COOBITHSL.
[53]. ®opmyna nonHoM BeposTHOCTH U opmyia baiteca.

[54]. ®opmynsr bepraymu u [Tyaccona.

[55]. duckpeTHble cityyaiiHbIE BEJTUYHHBL.

[56]. 3akoH pacmpesenieHUs] BEpOATHOCTEH.

[57]. MaremaTH4eckoe OXKHIaHHE U TUCHEPCHUS CITy4aiiHOW BETUYHHEL

[58]. HenpepbiBHBIE clly4aliHbIe BETUYHHBL

[59]. ®ymukumMs pacnpeaeseHus: BEPOSITHOCTEH U TIIOTHOCTH BEPOSTHOCTH.

[60]. MaremaTuveckoe OXKHIAHUE U TUCIEPCHUSI HETIPEPBIBHBIX CIIyIailHBIX BETHIHH.
[61]. Moaa u menuana.

[62]. PaBHOMEpHOE pacrpeielieHuE.

[63]. HopmasibHoe pacmpesieneHue.

[64]. [Toka3aTenbHOE pacrpeeneHue.

[65]. UncnoBble XapaKTepUCTUKH CHCTEMBI JIBYX CITyYalHBIX BEIUYHH.

[66]. Beibopka u ee npejicTaBlieHuUE.

[67]. DmMnupuyeckas GpyHKIHS pacipeIeCHUs.

[68]. [Tonuron u rucTorpaMma.

[69]. CraTucTHueckoe orieHHBaHHUE.

[70]. TIpoBepka crarnctiyeckux rumotes. OCHOBHBIC TOHSTHSL.

BTOPOI1 BOITPOC (3AJJAHUE) B BUJIETE
[1]. PaBHBI 11 caemyrOLIEE MHOKECTBA:
a) {2,4,5}yu{2,4,5,2}; 6) {1, 2} u {{1,2}};
8) {1, 2,3} u {{1} {2}, {33} ) {{1, 2}, 3} n {{1}. {2, 3}};
[2]. Oycts nanst muokectBa: E = {1, 2, 3,4,5}, X={1,5}, Y ={1, 2,4}, Z={2, 5}.

[3]. Haiitu MHOXeCTBA:



AXNY;0)(XNnZ)uY’;B) XU (YN 2Z).
NnXuY)n(XuZ);nXuY);e) X NnY’.

[4]. HauepTtuth auarpamMmbl BeHHA, HIUTIOCTPUPYIONIIE IOCTPOSHUE MHOKECTB, U TI0OKa3aTh, YTO 3TH YTBEP)KACHUS
HE BCEr/la BEpHBI:

a)(AuB)NnC=AuBNC); 6)(A\B)uB=A; B)(AnB)\A=0;
r)(AuB)\B=A; nf)(A\B)uC=(AuC)\(BuUC).
[5]. Ompenenuts MuOKecTBa A N B; AU B; A\B; B\ A 1 1306pasuts nx Ha YMCIOBOM OCH (IUTOCKOCTH),
ecmu: a) A=(-1,2]; B=[1,4);6) A={x:-4<x<1};B={x: 0<x<4}.

2
B) A={(x ) € R +y* <1} B={(x,y) € R+ (y- 1)< 1}, ne N~ pemecraenmas mrockoers. 1) A = {x:
X2 =x—=2>0} B={x:6x—x2>0} n) A= {x:sinnx=0}; B={x: cosnx/2=0}.
[6]. Permuts ypaBHEHHUS:
a) [x- 5| - [2x + 8| =-12; 6) |5+ [x + 2| = 10; B) [X| + [x - 1| +[x-2|-25=0; 1) X* + X[ - 2=0; ;) [x + L] + x| + |x -
1=6; e)xjx+2|-|x+1]-(x+1)x]+1=0.
[7]. Oycts E={b,c,d,e, f}, A={b,c, d}, B={c, e}. Haueptuts nuarpammy BeHHa, UITIOCTPUPYIOIYIO
MOCTPOEHHE ITUX MHOMKECTB.

[8]. Omucars MHOMKeCTBO A={x € N | X? - 3X — 4 < 0} nepeuncIeHHEM €€ SIEMEHTOB.

[9]. Cuwmras orpesok [0,1] yHMBepCaNbHBIM MHOKECTBOM, HAUTH U M300pa3UTh HA YHUCIIOBOM MPSIMOU JTOMOTHEHHS
MHOKECTB:

{0, 1}; 6) (4, ¥2); 8) (0, ¥2; 1) {0} v [¥%, 1).

[10]. doxkasats, uro mis MHOXecTB A, B, C =

AnBuUC=(AnB)UANC);6)A\B=ANnB’;B) AUB\C)=(AUB)Nn(AUC);, N(AUuB) N (AU
B’) = A.

[11]. Hoka3ats, uto a) ypaBHeHHe a +x =D umeer enquHCTBeHHOE pemienne x = - a + b;

0) ypaBHeHHe ax = b uMeeT enuHCTBeHHOE pemenue x = ah.

[12]. ®opmanu3oBath BeicKa3biBaHKE: a)«Ecinu cBHAETEb HE CKa3all MpaBLy, TO HEBepHO, 4T0 CHIOPOB COBEPIIMIT
Kpaxy Wiu U361 npoxosxero»; 0) «HeBepHo, uto ecinu [IeTpoB HEBUHOBEH U CBUIETEIb CKa3aj NPaBIy, TO CyJ
BBIHEC OOBHHUTEIBHBIN IIPUTOBOPY.

[13]. CocraButh Tabaumsl HCTMHHOCTH JUIs crieaytomux Beipaxennii: a) (AAB) — (Bv A); 6)
AvB—>(A<C);8) (A—>B)v(AAB); 1) (A>B)A(B—>C)) > (A->C).

[14]. Petuute 3amaum: a) CKOMBKHMH CIOCOOaMH MOXKHO PACIONOXKHTh Ha IIOJKE I[SITHTOMHOE COOpaHme
counHeHuil; 6) B matemarndeckoMm kpyxke 25 wieHoB. HeoOxoaumo u30paTh mpejcenaTess, ero 3aMeCTUTeNs,
penakropa creHraseTsl u cekperaps. CKOJIbKUMH CIIOCOOAMHU MOXHO 00pa30BaTh 3TY PYKOBOJISIIYIO YETBEPKY, €CIU
OJTHO JIMIIO0 MOXET 3aHUMATh TOJBKO OJUH 1MOCT? B) B palloOHHO# opraHu3anuu HEKOTOPOH MapTUU HACUUTHIBACTCS
150 unenoB. CKONBKUME crIocODaMK MOKHO M30path 6 mesneratoB Ha chesf. T) s monera Ha Mapc HEOOXOAMMO
YKOMILUICKTOBATh JKHUIAX KOCMHYECKOTO KOpabisi B COCTaBe: KOMaHAUP KOPaOIsi, MEepBbIA ITOMOIIHHUK, BTOPOM
MOMOIIIHUK, JIBa OOPTHHXKEHEpa U OJIUH Bpad.

[15]. KomangHast Tpoiika MOKET ObITh 0TOOpaHa u3 25 JIETYMKOB, 2 GopTHHXKeHepa — U3 unciia 20 paBHOIIEHHBIX
TEXHUYECKUX CIEUATINCTOB, a Bpayd — U3 yrcia 8 mequkoB. CKOJIBKUMH CIOCO0aMH MOXKHO YKOMIUIEKTOBATh
IKHUMaX Kopadis?

[16]. Ha tpenupoBke 3anuMarotcst 12 6acker6omuctoB. CKOIBKO MOKET OBITh 00Pa30BaHO TPEHEPOM Pa3HBIX
CTapTOBBIX MATEPOK?

[17]. CxonbkumMu crioco6aMu MOKHO PACIIONIOKHUTH Ha IAXMATHON OCKe 8 najieil Tak, 9T00bl OHM HEe MOTITH B35ITh
JpyT Apyra?

[18]. Cxonbko pa3HBIX TPEX3HAYHBIX YHCEN MOXKHO cocTaBuTh U3 udp 1, 2, 3, 4 u 5 npu yclioBUH, YTO HA OAHA
muQpa He TOBTOPSACTCS?

[19]. Cxonbko Tpex3HAUHBIX YHCET MOXKHO cOCcTaBUTh U3 1ubp 1, 2, 3, 4 u 5, eciiu LU PBI MOTYT MOBTOPATHCS?



[20]. MokaxuTe, 4TO ClEyIOUME BRPAKEHHs ABIsioTcs TapToormamu: a) (A — A) - A; 6) (A > JI) - A;
B) (U —>A)—>A; 1) (A>B)AB)—> A1) (Ar(A—>B)—>B; ¢ A—>(A—>B).

[21]. Mokazate cnenyromme sxBuBanentnoctu: a) (AAB)v A< A; 6) (AvB)AA< A; B)
(AvB)AA < AAB;r) (AAB)VA< BvA; 1) (AAB)V(4AB) < A.

[22]. Perunts 3amaun: a) CKONBKO PA3IMYHBIX CIIOB MOKHO 00pa3oBarh MPH MEPECTAHOBKE OYKB CIIOB: «COOBITHEY H
«marematnka»? 6) B komome 32 kaptsl. Pasmatores 3 kapTsl. CKOJIBKO MOKET OBITH CITyJaeB MOSBICHHUS POBHO
OJIHOTO Ty3a Cpe/id PO3aHHBIX KapT? B) B mpomaxy moctymmimu oTKpeITKH 10 pasHbIx BumoB. CKONBKAMHE

croco6amMu MOKHO 06pa3oBars Habop u3 12 oTKpbITOK? U3 8 OTKPBITOK? ) CKONBKO PasHBIX YETHIPEX3HAUHBIX
gHce] MOKHO cocTaBuTh u3 udp 0, 1, 2, ecnu Ta e camast mudpa MOXKET MOBTOPATHCS HECKOJIBKO pa3?

[23]. CkonbKO pasIMUYHbIX CIIOB MOKHO 00pa3oBaTh MPH MEPECTAHOBKE OYKB CIIOB: KCOSIMHCHUE» U KCTATHCTHKAY?

[24]. B konoze 32 xaptsl. Pasznarorcst 2 kapThl. CKOJIBKO MOXKET OBITh CIy4aeB MOSBICHHS BYX CEMEPOK Cpean
PO3IaHHBIX KapT?

[25]. CkonbKkO MATH3HAYHBIX YHCET MOXKHO COCTaBUTH U3 1udp 1, 2, 3, eciu qomyckaeTcsi MOBTOPEHUE ITUX Hudp?
CKOJIBKO TSITU3HAYHBIX YUCET MOXKHO cocTaBuUTh U3 1udp 0, 1?7

[26]. Hausr maTpuis: A u B:

0 -1
A= 230 B=[13 2
1 -1 4 -
0 3
[27]. VYka3aTh, KAKUE U3 HIKEIIPUBEACHHBIX Ollepaluil BHIIIOJIHUMBIL, U BBIIOJIHUTD UX.

a)A+B; 6)AT+B; B)A+BT; r)AT+B". n)AB; e) ATB; x)ABT; 3) BAT.
[28].  Hamsl matpuisl A u B:
-1 2 3
A=
0 13 0 B 2 30
1 -1 4
[29]. Vxasarh, Kakne W3 HUKENPUBEIECHHBIX OMEPALIN BHITIOJHUMEI, ¥ BBITIOIHUTD HX.

a)A+B; 6)AT+B; B)A+BT; r)AT+B". n)AB; e) ATB; x)ABT; 3) BAT.

[30].  Haiitu onpeaenurens MaTpHUIbL:

1 0 4 1
0 -2 2 -10
C =
0O 0 3 13
0O 0 0 3
0 0O 1
[31]. Haittu onpenenurens MaTpuLbl C — 0 0 2 -10
0O 3 5 13
-3 4 5 6
[32]. Haiitu matpuiy, ooparHyro matpuiie C, eciid OHa CYIIECTBYET
1 0 4 1
0 -2 2 -10
C=
0O 0 3 13
0O 0 0 3

[33].  Haiitu maTpuiy, o6parHyto Marpuie C, eciiu OHa CylIeCTBYeT



0 00 1
0 0 2 -10
C=
0 3 5 13
-3 45 6
[34].  Haiitu panr matpui
2 1 -4 -1 3 5
A=4 2 O B=2 -6 0
1 -3 4 1 -8 -5
[35].  Haiitu panr matpu
-2 -1 3
C=|4 2 -6
2 1 -3
[36].  Pewruth cuctems! ypaBHeHuit Mmetogom [aycca:
2X,+ X, +3%X; = 5 X +4X, = 2
a) 14X +2X,+6X; =8 ; 6) 3% +X,+2X; =-3.
X +2X, —4X, = -1 X +X, + X3 =5
X —X,+2%X; = 4 3 +X,+X =1
B) X +9X,+4X, =7 ; 1) X, +2X, =3
—9%, +3X,—6X, =5 5%, +3X,+X%X; =5
[37].  Onpenmenuts 061aCTH CYHMIECTBOBAHMS M O0JIACTH 3HAYECHUH CIEAYIOMMX (PyHKIINA:

W Y=V o y=10g0C —4). o )

Jx
n Y= V2+x-x : H)y=logzlog4x; e)y_sinnx.

[38]. Tlocrpouts rpaduk GhyHKIHH y=ax+Db, e abe®.
[39].  Berumcauth npeaesbt

. ox*-1 . oxP-1 . ox*-1
a) lim o) lim_———— g) lim

x>0 2x2 —x—1"  x=12x% —x-1 x>0 2x2 —x -1’

[40]. Hanucath ypaBHEHHE KacaTellbHOM 1 HOpMAaH K TpaduKy QyHKIMH y=

[41]. HaiiTu nepByt0 U BTOPYIO IPOU3BOIHBIEC (HYHKIIHIA:

2 Y=Intex’) o y=5"+./(x=Inx) .

[42]. UccnenoBats GyHKIMHU U TOCTPOUTH UX TPAPUKA

X2

1
y= y=x+-
3x+1

[43]. HccrnenoBaTh GpyHKIHMH U TIOCTPOUTD UX IPadUKH:

by Y= x*%(1-3x)

X2

ez y=—-=2x"
QYy=2xe """ g 4 B y=x>+2J-x.

2

B 3aJIaHHOM TOYKE

[44]. Haiitu HeompeeIeHHBIC HHTETPAIBI METOIOM HETIOCPEICTBEHHOTO HHTETPHUPOBAHHSI

M (-2, 12)



dx

a) B) Iex 5%dx.

I X ( X% + )

[45]. Haiitu momaau Guryp, OrpaHHICHHBIX CIICTYIOIIIMH KPUBBIMH:
2 2

a)yz—x +3, y=0 5) y =—X"+4Xx, y=2x'

[46]. Haiitu momaau Gpuryp, OrpaHHYCHHBIX CICTYIOIIUMH KPHBBIMH:

a)y:x2—2x, y =4x—x? ) y = X, y=\/;_

[47]. Tlonarasi, 4To MPOU3BOIbHAS HYHKIIUS f muddepeHnupyeMa, IPOBEPUTH CIIEAYIONINE PABSHCTBA:
a)

oz 0z
——Xx—=0, z=f(xX*+
Yo X7 (x*+y%)

2

0z 0z
6) X>——-Xy—+Yy*=0, z Yy f(xy).
OX oy 3X
[48]. Pemuth auddepeHiinaibabie ypaBHEHHUS IEPBOTO TOPSAIAKA C pa3AeNAIONIUMUCS TIEPEMEHHBIMH
2xy? :
y y + Y_o

Yy == 2, 2.
2 X1 g X ;B)xy—\/;cos y=0
[49]. Haittu obuue perenns nuddepeHMaNbHBIX ypaBHEHHI TIEPBOTO MOPSIKA

Ly
+==— ' X '
a)y X X.gY-2xy=e B)y+x2y:x2.

[50]. Haiitu peuienue auddhepeHIHATBHBIX YPaBHEHUI BTOPOTO MOPSIIKA
2) Xy +y = =0. 5 y +3y =5x+1, y +2y =(3x+7)e", y +y —2y= 8sin2x.

[51]. Petuuts 3amaun: a) W3 komomas! kapt (36 kapT) Hayady BEIHUMAIOTCS OfiHA KapTa. HalTi BeposITHOCTH TOTO,
YTO OHA OKAKETCS Ty30M. 6) UeTsIpeM UTpOKaM pa3jiaeTcsi MOPOoBHY Komoaa u3 36 kapt. OnpeseuTs BEpOSTHOCTb
TOTO, YTO KX IBIif HTPOK MOJIYYHIT KAPTHI TOJBKO oo Mactu? B) B ypre 30 mapos: 10 kpacHbIx, 5 cuaux u 15
Oenbix. HaiiTi BepOsSITHOCTD TOSIBIICHHS IIBETHOTO Iapa.r) W3 komomast kapT (36 kapT) Hayqady BHIHUMAIOTCS TPH
KapThl. HaiiTi BepOATHOCTD TOTO, YTO CPEM HUX OKAKETCS TOJNBKO OJIHH TY3.

[52]. B paiione ruiomiaipio 16 KB. KM HaXOIUTCS OOBEKT NPOTUBHUKA. [1JIs1 €r0 0OHAPYIKEHUSI BhICIaHA
pasBenbiBaresbHas rpymnna. OueHnTb 3)GEKTUBHOCTD JACHCTBUS pa3Be/IbIBATEILHON Ipymbl Yepe3 1 yac BeqeHus
Pa3BelIKH, €CJIM ee CKOPOCTh NEPEBIKEHHUS B paiioHe cocTaBisieT 3 kmM/4ac npH 3G HeKTHBHOM pajguyce
oOHapyxeHus 1 kM.

[53]. YuacTHuKH xKepeObeBKU TSAHYT M3 SIIHKA KeTOHbI ¢ HoMepamu ot 1 10 100. Haiitu BeposiTHOCTH TOTO, YTO
HOMep IepBOro, Hayady M3BJICUYCHHOTO KETOHA, HE CONCPXKUT LIUPPHI 5.

[54]. Ha mepBOoM 3Take CEMHITaXKHOTO J0Ma B JTU(T 3anuTd 3 YeJoBeKa. BEposSTHOCTh BBIXO/1A KaXKI0r0 U3 audra
Ha JII000M 3Taxke ofuHaKoBa. HalimuTe BeposITHOCTH cOOBITHH: A — "Bce BrInuM U3 audTa Ha 4 aTaxe", B — "Bce
BBIIIUTK U3 TU(TA HA OTHOM U TOM ke 3Taxke”, C — "Bce BRIXOAMIN U3 JIN(Ta HA Pa3HBIX dTaXax' .

[55]. B ommoii rpymme 18 cryneHToB, u3 KOTOPsIX 9 ydaTcst Ha «OTInYHO». B apyro#t — 16 cTymeHToB, U3 KOTOPBIX
Ha «OTIHYHO» y4daTcs 4. M3 kax 101 TpyIIIsI CilydaifHBIM 00pa3oM BEIOpaiH o 0OJHOMY CTyJeHTy. KakoBa
BEPOATHOCTh TOTO, YTO a) KaX/IbIH U3 HUX YYUTCS HA «OTJIMIHO»; 6°) 002 y4aTcs Ha «OTIMIHOY»?

[56]. Ba cTpenka caenanu mo OAHOMY BBICTPENY B OAHY U TY e MUIICHb. BEepOATHOCTD MONMaaHus B MUILICHB IS
nepBoro crpenka pasHa 0,6, a gt Broporo — 0,4. B Mumienu oxasanacek oxHa npobonHa. HaiitTu BeposTHOCTB TOTO,
YTO NMPOoOOVHA NPUHAJICKUT IEPBOMY CTPETIKY.

[57]. dBa cTpenka caenanu mo OAHOMY BBICTPENY B OAHY U TY e MUIICHb. BEepOATHOCTD MONajaHus B MUILCHb IS
nepBoro crpenka pasHa 0,8, a ast Broporo — 0,5. B Mumienu oxasanacek onHa npobonHna. Haiitu BeposTHOCTB TOTO,
YTO MTPOOOVHA NPUHAIICKUT BTOPOMY CTPEJIKY.



[58]. BeposTHOCTS, 4UTO Mayioe MPEATPHUSTHE CTaHET GAHKPOTOM B TeueHue roja pasua 0,2. Haifti BeposSTHOCTS,
YTO M3 BOCBMH MAJbIX IPEATPHATHH 3a MEePBBIil T 00aHKPOTATCS BA MPEAIPUATHS.

[59]. Kitnents! 6anka, He CBSI3aHHBIC IPYT C IPYTOM, HE BO3BPAIIAIOT KPEIUTHI B CPOK C BeposTHOCTHIO 0,1.
CocCTaBHUTh 3aKOH paclpeeIeHHs Y¥ciIa BO3BPAICHHBIX B CPOK KPEIUTOB M3 YKcia 5 BEINaHHEIX. Haiiti
MaTeMaTHYeckoe OKUIaHUe, IUCIEPCHIO U CpelHee KBaApaTHISCKOe OTKIIOHCHHE YHCIIa BO3BPAIICHHBIX KPEIUTOB.

[60]. Cayuaiiabie Bemmauabl X v Y HE3aBHCHMBI M HIMEIOT OJIMH M TOT K€ 3aKOH pacIpe/eeHHs.
3HaueHne 1 2 4
BeposaraocTh 0,2 0,3 0,5
[61].  CocraButh 3aKk0H pacmpeneincHus ciydaitnoii Bennunasl W=X+Y. HaiiTi MaTeMaTnueckoe OXUIaHUE U

CpeHee KBaApaTHICCKOe OTKIOHCHHE CITydYaiHON BenmuauHbl W.

[62]. B uncTHTYTE 06yuaercs 730 cTyaeHTOB. BeposATHOCTE TOTO, YTO JICHb POXK/ICHUS CTYICHTA MPUXOIUTCS Ha
OmpeeNICHHBII IeHb roja, paBHa 1/365. Haiitu Hanbomee BeposSTHOE YUCIO CTYICHTOB, POIUBLINXCS 1 sHBaps,
OLICHUTH BEPOSITHOCTH TAKOT'O COOBITHS.

[63]. dupma packiaJbIBacT PeKJIaMHBIC TUCTKU MO OYTOBBIM SIIUKaM. [Ipe:KHUIT OMBIT paboThI MOKA3BIBALT,
uto Ha 500 pekITaMHBIX JTUCTKOB MPUXOAUTCS OMHH 3aKka3. A) OIEHUTh BEPOSITHOCT TOTO, YTO MPHU pasMemnieHnn 25
TBICSY JINCTKOB YHCIIO 3aKa30B OyzeT paBHO 48. B) OueHuTh BEPOSITHOCTH TOTO, YTO MPH Pa3MEIleHHH 25 ThICSTY
JMCTKOB YMCIIO 3aKa30B OyIeT HaXOMUThCA B Ipeaernax ot 45 mo 55.

[64]. TIIpencraBuTh DaHHYIO BHIOOPKY B BHIE CTATUCTHYECKOTO psiga. [IOCTPOUTH MONUTOH 4acToT (JacTocTel).

5 8 7 5 9 4 4 6 3 5 6 8 4 5 7 8 5

[65].  Ilo maHHO# BBIOOPKE MOCTPOUTH TPAdUK IMIUPUICCKON HYHKIMU pacpeaeICHUs..
1 3 8 17 |6 14 |6 9 5 9 12 |17 |6 7 8 6
[66]. IlocTpouTh rHCTOrpaMMBI YACTOT H OTHOCUTEIBHBIX YaCTOT pacipeneIeHus:
HurepBan 2-5 5-8 8-11 11-14
Yacrora 9 10 25 6
[67]. B ropone padoraer N = 30000 uenosexk. [Ipu Beidopourom ompoce N = 600 paboraronux 0kazanock, 4to K

= 200 u3 HEX UMEIOT BHICIIee 0Opa3oBaHue. Haiftu:

a) BEPOSITHOCTH TOTO, YTO J0JISL JIFOJCH C BBICIINM 00pa30BaHHIO CPEIH BCEX PAbOTAIONINX TOPOJa OTINYACTCS OT
BBIOOPOUHOI He Oonee yem Ha 10%;

0) rpaHuLbl JOBEPUTENLHOTO MHTEPBAIA AJIs Yncia paboTaIOMKUX ¢ BRICHIMM 00pa3oBaHueM (J1J1s TOBEPUTEIBHBIX
BepositHocTel, paBHbix 0,95 1 0,99).

6) petnth 3apaay npu N = 40000, n = 1000, k = 400.
[68].  Hust 3amanHOM BHIGOPKH

3 8 |17 | 6 |14 | 6 9 5 9 |12 |17 | 6 7 8 6

MOCTPOUTh BAPHALIMOHHBIA W CTAaTHCTHYSCKUH psJ, CTATUCTUYECKYIO TaONHIly; TOJHIOH YacTOT, KyMYJATY H
SMIUPUYECKYI0 (YHKIHIO pacupeAelicHHs; HaWTH CpedHIo apudMmeTmdeckyro; Memuany Me; mony Mo;
JICTIEPCHIO; CpenHee KBaJpaTHYecKoe OTKIOHEHHe; Kod((UIMEeHT Bapwanuy; Kod()(GUIMEHT acHMMETPHU U
JKCIIECC.

[69]. Ha aByx 3aBogax no ouncTke Torumea (B Muauane u Texace) npoBeneHo Mo 12 mpoBepoK HaIH4HsI
npuMeceii (Mr/r) B BBITYCKaeMOM POTYKIIUH.

HUnpnana 979 | 985 | 955 | 924 | 890 | /56| 790 | 850 | 930 | 777 | 790 | 930

[Nosarast, 4TO KOJIUYECTBO MpUMeCel (BEC) MOIUMHAETCS HOPMAJIbHOMY 3aKOHY, Ha ypoBHE 3HaunMocTH o, = 0.05
BBISICHUTh, MOYKHO JIM CYUTATh, YTO KAYECTBO OYMCTKH TOIUIMBA HA ITHX 3aBOJaX OJMHAKOBO. Ha ypoBHe
3HauumocTH o = 0.05 BBISICHUTD BIIMSHUE MECTOTIOJIOKEHUS 3aBOJIa HA CPE/IHEE 3HAYEHHE Beca IPHMeCei.

N . X (1) =Xe ' (t>0), ,
[70].  Cayuaiinbrit iporiece omnpenensieTcs GOpMyIIoi: rae X — ciry4aiiHas BeTMYHHA,
pacrpeeseHHas o0 HOPMAILHOMY 3aKOHY € IlapameTpamu a ¥ ¢ 2. HaliTu MaTeMaTuuecKkoe 0)HIaHue, TUCTIEPCHUIO,
KOPPEJILUOHHYIO M HOPMHPOBAHHYIO KOPPEJBIIIMOHHYIO (QYHKIMIO CIIy4aiiHOTo mporecca. [IpeicTaBuTh JaHHYO
BBIOOPKY B BHJIE CTATHCTHYECKOTO psiga. [[0CTpOUTH HOIUIOH YacToT (Y4acToCTei).



HIxaJja oneHUBaAHUA

HTorosas onleHKa CKJIaabIBaeTCs U3 KOJIMYECTBA OANJIOB, MOJYYEHHBIX CTYyICHTOM 3a:
— NOCCHICHUE ay IUTOPHBIX SaHﬂTHﬁ;

— BBIITOJIHCHUC JICKITUOHHBIX 3al[aHHfI;

— aKTUBHOCTb Ha CEMUHAapPCKUX 3aHATUSX,

— Y4acCcTHC B OPraHU3allMOHHO-ACATEIIbHOCTHBIX I/Il"an;
— BBIIIOJIHEHHUE ayJUTOPHO-TIPAKTHUECKUX 3a1aHU;

— BBINIOJTHEHUE MTPAKTHUECKUX paboT;

— BBINOJTHEHUE JOMAITHUX paloT;

— BBIIIOJIHCHHUC I/IH,E[I/IBI/IZ[yaJ'ILHLIX IIMCBMEHHBIX pa60T;
— MPE3CHTALUIO-3aLUTy KYpCOBOI'O IIPOEKTA;

— IIUCbMEHHYIO aTTECTaLUIO;

— YCTHYIO aTTECTALMIO.

Bcero — 72 (min) 6awio D(3+) - 100 (max) 6amios = A(5+)

Ornenka HeynosnerBop. | YmosmerBop. | Xopoo OTamyHO
Kox-Bo Ouenka| F(2) |FX(2+) | E(3) |D(3+)| C(4) B(5) | A(5+)
KPEAUTOB
ECTS
Max
cymMMma
GajutoB
3 108 <37 37-54 |55-63 | 64-72 | 73-90 |91-99| 100

A Briaromuiics pe3ynbrat

B Ouens xopommuii pe3ynsTar

C Xopommii pe3ynbTat

D Y 1oBneTBOpUTENBHBIN pe3yabTaT

E MuHumanbHeli pe3yabTaT

FX HeynoBieTBOpHUTENBHBIH pe3yIbTaT ¢ BO3MOKHOCTBIO YCTHOTO 3a4éTa

F Heyl[OB.HeTBOpI/ITeJ'II)HHﬁ pe3yibTaT € H806XOIII/IMOCTI)IO MOBTOPa AUCHUTIIIUHBL

4.4. MeToanuecKue MaTepuasibl
BBOZ[HBIC 3aMeYaHusa

Texkynuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHAs aTTeCTalus 0 JucuuIimHe «MareMaTuka
M MaTeMaThdecKas JIOTHKa» B COOTBETCTBHMH C TPEeOOBAaHMAMH ACHCTBYIOMIETO 00pa3oBaTEIHHOTO
cragnapra BO (cneumanurer «llcmxonorusi ciry:keOHOM JAEATEIBHOCTH») OPraHMYHO BIHMCAHBI B
TEKyIMA Yy4eOHBIH TPOIECC M COJEPKATEILHO OTPaXKEeHbl B (OHJIE OIEHOYHBIX CPEJCTB IO
JUCIUIINHE, KOTOPBIA BKIFOYAET:



— BOIIPOCHI, paccMaTpyUBaeMble Ha BBOAHBIX JICKIIMSAX K KaXJOW TpHWame M OTPaKEHHBIE B
JIEKIIMOHHBIX KOHTPOJBHBIX 3a/IaHUSX;

- HpO6J’ICMHBIe 3aJlaHui 1 CUTYyalluH, BBINOJJHACMBIC CTYACHTaAMU Ha ayJUTOPHO-IIPAKTHUYCCKUX
3aHATHAX U o6cy>1<)laeMme B paMKax y‘le6HI)IX I[HCKyCCHﬁ;

— BOIIPOCHI, paCCMAaTPUBAEMBIC B IIPOILECCE BBIIIOJIHEHNUA CaAMOCTOATEIIBPHBIX JOMAITHUX SaﬂaHHﬁ,
— BOIIPOCHI, OTpa)KéHHI)Ie B HpHMCpHOP'I TEMATUKE MHAUBUAYAJIbHBIX MTUCbMCHHBIX pa60T;

— TE€CTOBBIC BOIIPOCHI U 3a1aHUA TeKyHICfI u HpOMC)KYTOQHOﬁ aTTCCTaluu.

Hurerpanus ¢popM 4 MeTO0B CAMOCTOSTEIbHOI YUeOHOI 1eATeJbHOCTH CTYAeHTOB H
CAMOKOHTPOJISI YCIIEBA€MOCTH KAK YCJI0BUE PA3BUTHUS MO3HABATEIbHONH NOTPEOHOCTH JTUYHOCTH

[lepeuncnennsle paHee QOpPMBI W METOABI OpPraHU3AIMM  CaMOCTOSTENFHOW  ydeOHOH
JEeSITeIbHOCTH CTYACHTOB, a TaKKe COOTBETCTBYIOIIME UM J(QeKTHBHbIE (HOPMBI KOHTPOJIS
YCIIEBAEMOCTH H HOATAITHOI0 (hOPMHUPOBAHUS KOMIIETCHLIMI aKTyalu3UpOBaHbl B paMKaX MHTETPALIUH
ayJUTOPHOH M BHEAyIUTOPHOW paboThl cTyneHToB. CTpaTermyeckas Lelb JAHHOTO Ipouecca —
«IBOJIIOLIMOHHOE» (BO BPEMEHHBIX paMKax pealn3allii TUCHUILIHHBI) MPeoOpa3oBaHie 00bEKTHBHOTO
KOHTPOJISI YCIEBAEMOCTH B CYOBEKTUBHBIH, pe(IEKCUBHBI KOHTPOJIb CTYIJEHTAMH COOCTBEHHOTO
JUYHOCTHOTO U NMPO(ECCUOHAIBHOTO POCTa.

Tekywmas arrecTanus

Texywasn ammecmayusi CTyICHTOB IPOBOANUTCS HAa MPAKTUYECKUX 3aHATHSAX B (opMe ompoca u
KOHTPOJIBHBIX MEpONpuUsTHii (00CYKIeHHE ayANTOPHBIX U JOMAIIHHUX 3aJaHUI H T.J.) O OLICHHBAHHUIO
(aKTHUECKUX pe3yabTaTOB O0YUYEHHUS CTYICHTOB M OCYIIECTBISIETCS BELyLIIMM MPETOaBaTeIIeM.

Obvexmamu oyeHu8aHus BEICTYTIAIOT:

— yueOHast TUCHUIUTHHA (aKTHBHOCTh HA 3aHSATHSX, CBOEBPEMEHHOCTh BBITIOJIHEHHUS PA3IMYHBIX
BHJIOB 3aHSATHH, OCEIAEMOCTh BCEX BHJIOB 3aHATHH 0 aTTECTYEMOMN JUCIIUTUIHHE):

— CTelneHb YCBOCHUS TEOPETUIECKUX 3HAHUH;
— YpOBEHb OBIA/ICHUS MPAKTUIECKUMH YMEHUSIMH U HABBIKAMH TI0 BCEM BUIaM y4eOHOH paOoTHI;
— pe3yJIbTaThl CAMOCTOSTEIBbHON PaOOTHI.

Axmuenocms cmydenma Ha 3aHATUAX OLEHUBAETCs IIOCPEICTBOM IIPOBEPKU pabouux TeTpaaei ¢
BBITIOJTHEHHBIMH B TIPOLIECCE 3aHATHHA 3aJaHUSIMH; Ha ayJIUTOPHO-TIPAKTUYECKUX 3aHATHUAX - IO
pe3yJbTaTaM BBIIOJHEHUS WHTEPAKTHBHBIX MPAKTUYECKUX 33JaHUM; B Y4eOHBIX IUCKYCCHSIX - TIO
BBICTYIUICHUSIM, OTPaXXAIOIINM YPOBEHb KOHKPETH3AIMN M CUCTEMAaTH3AIH 3HAHUH.

Oueﬂueaﬂue cmyOeHma OCYIICCTBJIACTCA C UCIIOJIb30BAHUEM 6aHHBHO-peﬁTHHFOBOﬁ CHCTCMBEI.
HpOMe)KyTO‘IHaH aTTecTalusAa

Ilpomesicymounasa ammecmayusi CTyACHTOB 10 TUCIHILINHE SBISETCS 0043aTeIHHON COTJIACHO
JelcTByIOIEeMy oOpa3zoBaTenlbHOMY craHaapTty BO. OleHuBaHHE TPOBOIUTCS HAa KOHTPOJIBHOM
Henene (pybedcuviii KOHMpPOb) ONUH Pa3 B CEMECTp W/WIM B MEPUOJ IK3aMEHAIMOHHOW CECCHH B
COOTBETCTBHUH C I'pa)KOM TPOBEACHUS SK3aMEHOB. ATTECTAIlMsi HOCUT WHTETPUPOBAHHBIN XapakTep



(MMCHMEHHBIN + YCTHBINA) W HPOBOAWTCSA B (OPME MHUCBMEHHOIO CAMOKOHTPOJIS (TECTHPOBAHHE) U
ycTHOTO cobecenoBanus (B JEHb DK3aMEHa).

[Ipu noaBeneHNH UTOrOB MPOMEKYTOUHOM aTTECTallMK O0S3aTENbHO YUUTHIBAIOTCS TOCTHIKEHUS
CTyJICHTa 32 TEKYUIMH MEPUOJ] — UMo208blll petimune, 0 pe3ylbTataM KOTOpOro (BBIOJHEHHE BCEX
3aJJaHAd W MEpONPHUATHH, NPEeAyCMOTPEHHBIX NPOrPaMMOI JUCHWIUIMHBEI MO (opMaM TEKyLIETO
KOHTPOJIS) CTYZEHTBI IOMYCKAIOTCS MIIN HE JOMYCKAIOTCS K 9K3aMEHY MO JTUCIHMILTHHE

B cinyuae nHammuus yueOHON 3al0/DKEHHOCTH CTYyAEHT OTpadaThIBaeT MPOIYILEHHbIE 3aHITHS B
COOTBETCTBHHM C TPEOOBAHMSIMH, YKa3aHHBIMH HIKE.

HeoTbeMieMbpIM KOMIIOHEHTOM M YCJIOBHEM JOITyCKa K 3a4€Ty SIBISETCS Mpe3eHTAIHS-3aIiTa
KYpco8o2o yuebHo-uccreoogamenvckoeo npoekma (cM. «HaBuratop» panee) Ha 3aKIIOYUTEIBHOM
3aHATUU B 3aBEpPIICHUE CEAbMON YUYCOHOM TpHalbl, BKIIOYAIOIIAs B CeOs BHICTYIUICHUE [0 MTOTaM
BBITIOJIHEHHST UHOUBUOYATLHOU NUCbMEHHOU pabomul (KaHaiumuyeckue KOMMEHMAapuu»), a TaKKe
0OMAUMHUX KOHMPOTLHBIX PAOOM.

3auem mpuHUMAaeT BeAYNIMH NperojaaBaTesib. B MOpsaKe HCKIIOYEHHS B CiIydae, €Cli CTYJCHT
NIOCJIC BBIMOJHEHHS MHUChbMEHHOTO 3K3aMEHAIMOHHOTO OJIoKa (TecTHpOBaHKE) HaOpasl MaKCHMAbHO
BOo3MOKHbBIH pedtuar (100 GayutoB), MO pEHICHHIO 3K3aMeHAaTopa 3adeT MOKET OBITh IPHHAT
«aBTOMATHYECKW» M TPOCTABIEH II0 MWTOraM peuTuHra. Bo Bcex Apyrux ciaydasx 3a4eT B
00s13aTeIbHOM TOPSIIKE BKIIOYAeT B cedsl Takke ycTHBIH Onok (coOecemoBanue mo Owieram), B
paMKax KOTOpOTO 9K3aMEHAToOpy MpEeIOCTABISETCS Talkke TpaBO  3adaBaTh  CTYACHTaM
JIOTIOJTHUTENIBHBIC BOIPOCHI B 00BEME COJACpKAHUS JUCHUUIUIMHBL B OwieTe OIMH TEOPETUYECCKHIA
BOITPOC ¥ OJTHO TIPAKTUYECKOE 3aTaHHe.

Oyenka 3uanuli cmyoenma B Cly4ae YCTHOTO coOeceloBaHMsI HOCHT KOMILIEKCHBIM XapakTep,
ABIISIETCSl OA/TFHOW W OIpenessieTcs €ro OTBeTaMH Ha JK3aMeHe, YYeOHBIMH JOCTIDKEHUSMH B
CEMECTPOBBIN MIEPUO/T, PE3yJIbTaTaMK TEKYILEH U MUCbMEHHOIO 0JIOKa MPOMEKYTOUYHOM aTTECTAIlINH.

OcHOBOW A7 ONpENeNeHNs] OLEHKH CIYXHUT YpPOBEHb YCBOCHHS CTYICHTaMH MaTepuana,
MPElyCMOTPEHHOTO MPOrPaMMOH.

Tpyno€MKOCTh JUCIMIDIMHBI COCTABIIACT 2 3a4EeTHBIX E€IWHUIBI — (2 YacoB, U3 KOTOPHIX Ha
ayJIMTOPHbBIE 3aHATHUS onpeesieHo — 42 vaca.

OneHUBaHWE TPOBOJUTCS HAa OCHOBE OATLHO-PEHTHHTOBOM CHCTEMBI W IIMKAIbl OICHOK C
BBICTABJIEHUEM UTOI'OBOT'O PE3YJIbTaTa B BEAOMOCTh C YKa3aHUEM KOJMUYECTBA MPOITYHIEHHBIX 3aHATHIM.

Buasi u popMbI 0TPaGOTKHM NPONMYIIEHHBIX 3aHATHI

CTy,I[eHT, nponycmuemud osa sansamusl, AIMECT BO3MOKHOCTDb MOCCIICHUSA MOCICAYIOINX TOJIBKO
Ha OCHOBAaHHMHU CIICHHUAJIBHOI'O I0ITyCKa.

Crynent, nponycmuewuti 3aHamue, OOf3aH OTYUTATHCS YCTHO IO €ro BoOmpocaM, JHO0
BBIIIOJIHUTH 3a1aHUA, 60 IIOATOTOBUTH FHOCC&pI/Iﬁ KJTFOUEBBIX TTOHITHHI 110 TEME B BUJIC CJIOBaps.

CTyneHr, nponycmuswiuti ayoumopHo-npakmuyeckoe 3auamue, OTpadaTeiBaeT ero B (opme
AHAJTUTUYECKOH MUCBMEHHON PadOTHI MO0 COOTBETCTBYIOIIEH TEME C MCIIOIb30BAHUEM PEKOMEHIyEeMOM
auTepaTypsl (OCHOBHOH U JIOTIOJTHUTEIBHOM) JINOO B Ipyroi Gopme, IpeUIoKEHHOH MPeroaBaTeieM.

CTyneHT, NpOMYyCTUBIIMH YueOHYI0 OUCKYCCUto, BBITIOJIHSET COOTBETCTBYIOIINE 3a/laHUS
CaMOCTOSITETIFHO Ha CIIEIHAIBHOM OJIaHKE W OTYUTHIBACTCS O BBIITOJHEHUH YCTHO.



5. Meroauyeckue yKkasaHus 1/l 00y4al0IUXCH 110 OCBOCHUIO M CIUIIIHHBI
«HABUT'ATOP» KYPCOBOI'O YUYEGHO-UCCIIEJOBATEJIbCKOI'O ITPOEKTA:
«PEIIEHUE 3AJIAY 11O KYPCY «MATEMATHUKA 1 MATEMATUYECKA S JIOTUKA»»

IoAroToBUTEIbHBIH ITAIl MOATOTOBKH MPOEKTA (3HAKOMCTBO C MPO006JIeMOoii)

1. Ipoananu3upyiiTe MaTepuas y4eGHbBIX MOCOOUI JJIsI CAMOCTOATEILHOI PadoOTHI.

OﬁpaTnTe BHUMAaHHEC HA HpI/IBeIIéHHbIe B TaHHBIX MaTe€puajdax nNpuMepbl.

2.03HaKOMbTeCh ¢ BADHAHTAMH 32 JaHUIA:

IIpu BbIOOpE BapuaHTa CTPOIO cJieayiiTe HHCTPYKIUSIM.
OCHOBHOI1 3Tall MOATOTOBKYU NMPOEKTa (pelieHue 3aj1a4)

BrITIoIHUTE HTOrOBOE 3aJaHUE T10 PCUICHUIO 3a4a4:

KonTpoabHble 3a1anus

Ta0Jua BapuaHToB

3adaua 1 | 2 ] 3] 4] 5 | 6 | 7
Ne gapuanma 3a0anusn Homepa sapuanmos 3a0au
1. 1 1 1 1 1 1 1
2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3
4 4 4 4 4 4 4 4
5 5 5 5 5 5 5 5
6 6 6 6 6 6 6 6
7 7 7 7 7 7 7 7
8 8 8 8 8 8 8 8
9 9 9 9 9 9 9 9
10. 10 10 10 10 10 10 10
11. 1 2 3 4 5 6 1
12. 2 3 4 5 6 7 2
13. 3 4 5 6 7 8 3
14. 4 5 6 7 8 9 4
15. 5 6 7 8 9 10 5
16. 6 7 8 9 10 1 6
17. 7 8 9 10 1 2 7
18. 8 9 10 1 2 3 8
19. 9 10 1 2 3 4 9
20. 10 1 2 3 4 5 10
21. 1 3 5 7 9 2 1
22. 2 5 7 9 2 4 2
23. 3 7 9 2 4 6 3
24. 4 9 2 4 6 8 4
25. 5 2 4 6 8 10 5
26. 6 4 6 8 10 1 6
217. 7 6 8 10 1 3 7
28. 8 8 10 1 3 5 8
29, 9 10 1 3 5 7 9
30. 10 1 3 5 7 9 10
31. 1 6 7 8 9 10 1
32. 2 7 8 9 10 1 2

32[13‘-13 1. I[OKaBaTB JIOTHYECKUN 3aKOH, UCTIOJIb3Ys Ta6J'II/IIII:I HCTHHHOCTH.



3agaua 2. Haiitu onpenenuTens Mponu3BeICHUS ABYX MATPHUIT

Bapnant 1

Bapuanr 2

Bapuanr 3

Bapnant 4

Bapunant 5

BapuanT 6

Bapunant 7

Bapmnant 1.
Bapuanr 2.
Bapuant 3.
Bapuanurt 4.
Bapuanr 5.
Bapuanr 6.
Bapuant 7.
Bapuanr 8.

Bapuant 9.

XAY AZ)<= (XAY) A Z
Xv(iYvZD)es(XvY)vZ
XvYAZS (XvY)AXvZ
XAY & Xv Y.

XA VZyeXAYV XALZ
X->Y)e (Y= X).
XeoY)eoX-=Y)A(Y = X).
XoY)es(XvY)AXy Y).
X->Y)e XvY.

Bapuant 10. XvY < XA VY.

—4 1 -1
A= 0 2 3
5 -2 1
3 0 1
A= 2 -1
5 -2 2
4 3
A=l0 1 -2
2 4 1
12 1
A=0 1 -2
3.4 1
A:
1 -1
A= 2 0
0 -2 1
3 1 1
A=l0 2

det(A-D)  det(A-D™)

4 1 -1
D=0 2 3
0 0 4
31
D=0 2
0065
00 1
D=0 1 -2
57 4
0 0
D=0 1
3 -2
0 1
D= 5 -2
0 1
0
D=0 3
0

9 0 1
D=/0 3 -2
00 2




0 0 1
Bapuanr 8 A= 2 D= 6 —2
4 59 1
0 2
Bapuanr 9 A=|3 D=0 3 -2
1 4 5 -2 1
52 0 6 1
Bapuant 10 A=l0 2 3 D=0 _2
31 -1 0 4
3amaya 3. Haiiti panr MaTpuiibt
2 0 -1 -2 -1 3
A= 0 2 3 A= 4 2 -6
1 -2 4 2 1 -3
Bapuant 1 Bapuanr 2
2 1 -4 -1 3 5
A=14 2 0 A= 2 -6 O
1 -3 4 1 -3 -5
Bapmuanr 3 Bapmnant 4
1 0 2 0 2 4
A=l-1 2 3 A=l3 -1 5
-3 10 2 0 1
Bapuant 5 Bapuant 6
-1 2 3 5 3 -1
A= 1 4 1 A=l 0 -6 2
2 0 3 -5 -3 1
Bapuant 7 Bapuanr 8
1 -11 1 2 3
A=12 -1 3 A=l1 4 1
3 -2 4 2 0 3
Bapuant 9 Bapuant 10

3apaua 4. Pemuth cucteMy ypaBHeHHH MeTonoM ["aycca

Bapnant 1

2% — Xy + X3 =0

Bapnant 4

Bapnant 2

2X; +2Xy — X3 =95

BapuanTt 5

BapnanT 3

3% + X, —X3 =3

Bapuanr 6




(3%, = X, + 2%, =7 2% — X, +2%5 =1

2X, —3X, + X3 =5
1% +2X, =X =2
(2%, —3X, +5X; =11

Bapuant 7

3%+ 2%, = X3 =9 X, +4X, — X, = =3

X, —4Xy +3%X; =-5
BapuanT 8

3%, +2X, +3%; =1
BapuanTt 9

X; —3X, + X3 =6 —4X, + 95X, +2X5 =-12

X, —2X, +2X3 =-1

Bapuant 10

+9x, =19

3agaua 5. /Ia"bI BEepIIUHBI TPEYTOIHHAKA A(X11 yl), B(Xz; yz)a C(Xg, y3) .

CoCTaBHTb: a) YpaBHCHUA MEANAHBI U BBICOTHI TPCYT'OJIbHHUKA ABC , HPOBCJACHHBIC U3 BCPIIMHBL A )

0) ypaBHEHIE OUCCEKTPUCHI BHYTPEHHETO yIia B .

A B C
Bapuanr 1 (3,1) (-13,-11) (-6,-3)
Bapuanr 2 (26,-5) (2,2) (-2,-1)
Bapuanr 3 (-2,3) (-18,-9) (-11,15)
Bapuanur 4 (6,8) (-1,-2) (1,-7)
Bapuaur 5 (5,4) (3,-9) (-12,8)
Bapuaur 6 (14,-2) (11,8) (15,-6)
Bapuant 7 (-21,4) (4,10) (-6,7)
Bapuanr 8 (-3,-4) (8,-7) (16,12)
Bapuanur 9 (22,8) (4,14) (-5,9)
Bapuanr 10 (-8,-7) (6,16) (-4,-14)
3amaya 6. Beruucauts npenens! GpyHKUIUHA
Bapuanrt 1 Bapuant 6
3 2
limX X —x+1 lim(/x? + x+1-+x* =)
oL xX°—3X+2 xo
Bapmuanr 2 Bapuanr 7
1 4 . 1 12
lim| ——-— lim| ——-—
x->2\x-2 X" -4 x->2\ Xx-2 X' -8
Bapuant 3 BapnanT 8
Iim\/2x2+3x Iim\/1+2x—3
X—)oo3/x3_2X2 Xl \/;_2
Bapuanrt 4 Bapuanr 9
. sinx-tgx . sin2x
lim——— lim——
x-0 1—Cc0oSX x>0 1+ % =1
Bapuant 5 Bapuant 103

) [2x+5)5X
lim
x>\ 2X+1

lim(1—2x)*

x—0



3agauya 7. VccnenoBaTh QyHKITUIO U TIOCTPOUTH TpaduK.

Bapuant 1

Bapmuanr 6
x* \/_ 2
y:Z*'Z X y=x31-X)
Bapnant 2 Bapuant 7
2,42 -
y=xe? y=/xe”
Bapuant 3 Bapuanr 8
X2 2
2
y=—-X y= +2X
2 x? -1
Bapuanr 4 Bapnanr 9
X 2 x? 2
y=z—2X y=——7—2X
X" =2
BapunanTt 5 Bapuant 10

y = Xv1+X y=x2+2J-x

3amaua 8. Haiitu HeonpeeneHHbIH HHTErpaL.

Bapuant 1 Bapuanr 6
Ix-arcthxdx Iln(3x+2)dx
Bapmuanr 2 Bapuanrt 7
jx-ln3xdx Ix-ezx‘ldx
Bapmuanr 3 Bapuanr 8
_[xz e " dx j(x+2)-0053xdx
Bapuant 4 Bapnanr 9
jcoss 2xdx .[ZXL
X" +3x-4
Bapuant 5 Bapmuanr 10
_[In22xdx Isin33xdx

3amaya 9. VccnenoBarh QyHKIMU Ha SKCTPEMYM

Bapmnant 1 Bapnant 6
2=X"y* (2-x-Y) 2=X"y (1-x-y)
Bapmuanr 2 Bapunant 7
2=Xy’ (1-x+Y) 2=xX"y*(1-2x-Y)
Bapuant 3 BapnanT 8
y y
z=e2(x*+Y) z=e2(x"-y)




Bapuant 4

z=e"(y*-2x)

BapuanT 9

z=e"(y* +2x)

Bapnant 5

z=xy—In(x+Yy)

Bapuant 10
z=—xy—In(x—y)

3agaua 10. Haiiti obmiee pemenne andepeHIHaT-HOT0 YpaBHEHHUS IEPBOTO OPSIKa

Bapuant 1 Bapuanr 6
' 2 .
2xyy -y +x=0 y:%y+x\/§
Bapuanr 2 Bapuant 7
. ' 3
y +2=xe? Xy -y=y
X
Bapuant 3 Bapuanr 8
. 1 ' X
Xy +y== y-y=¢
X
Bapuant 4 Bapuanrt 9
' 2 ' 2
Xyy =1-x y —2xy=¢"
Bapuant 5 BapuanTt 10

yy +x=1

2X°yy +y° =2

3apaua 11. bpocarot nBa kyO6uxa. CyMMHUPYIOT YHCIIO OYKOB, BBIIABIINX Ha BEPX-HUX IPAHAX KyOHUKOB.
[TocTponTh MHOXKECTBO 3JIEMEHTAPHBIX COOBITHH 2 ¥ €r0 MOJMHOECTBO, COOTBETCTBYIONIEE YKA3aHHOMY

cobniTiio A. Haiitu BeposaTHOCTE cOOBITHA A. [1oCTpOUTH MOJIMHOXKECTBO, COOTBETCTBYIONIEE COOBITHIO A

(momonuenue A). HaiiTi ero BeposITHOCTb.

Bapuant

Co0niTHE A

1

A={cymma o4koB Gosbie 3}

A={cymma o4koB Gosbiie 4}

A={cymma o4koB Gosbie 5}

A={cymma o4koB Gosbiie 6}

A={cymma o4koB Gosbiie 7}

A={cymma o4koB Gosbie 8}

A={cymma o4koB Gosbie 9}

A={cymma oukoB Gosbiie 10}

O O|INoOO|blwWIN

A={cymma oukoB Gospiie 11}

[EY
o

A={cymma o4koB Gosbie 2}

3amaya 12. B ongHoM cocyne Haxoarest bi 6enbix n Ui uepHbIX mapos. Bo BTopoM — B2 6enb1x u YUz yepHBIX.
Bpocaror nBa kyOuka. Eciii cymma 04YKOB, BBINABIIMX Ha BEPXHUX TpaHsax, MeHbie 10, 6epyT map u3 nepsoro

cocyna, ecnu Oonbine win paBaa 10 — u3 BToporo.

Bapuant

YcaoBue 3agaun

1 B1=7:Y1=6; B2=54Y2=9

BemnyT Oesnbiit map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
04KOB Oblia He MeHbIe 107

2 B:1=7;91=6; b2=5;4>,=9

BrinyT uepnsiit map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
oukoB Obu1a Menblre 10?

3 Bb1=6;41=5;b2=7;42=9

BemyT Genprii mmap. Kakosa
BEPOSITHOCTH TOTO, YTO CyMMa




04KOB ObLIa MeHbie 10?

B1=7,41=5;B52=9; U2=6

BeinyT uepnsiit map. Kakosa
BEPOATHOCTB TOTO, YTO CyMMa
oukoB Obl1a He MeHbIIe 107?

B1=54Y1=6;B52=9; U2=6

BoinyT yepHslii map. Kakosa
BEPOSTHOCTH TOTO, YTO CyMMa
04KOB OblIIa He MeHbIe 107

Bi1=54Y1=9;B2=7, 42=6

BrmyT Gensrif map. Kakosa
BEPOSITHOCTh TOTO, YTO CyMMa
04KOB Obl1a MeHbIe 107?

B1=54Y1=7;52=6; 4.=9

BoinyT yepHslii map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
0YKOB OblIa HEe MeHbIe 107

Bi=54Y1=7,652=9;,92=6

Bemnyt Oenbiii map. Kakosa
BEPOSATHOCTbH TOTO, YTO CyMMa
ouKkoB Obu1a Menblre 107?

bi=4,41=8;b52=9; 42=6

Bemnyt Oenbiii map. Kakosa
BEPOATHOCTb TOT'O, UTO CyMMa
ouKoB 0Obu1a Menblie 107?

10

B1=8;U1=4;B52=6; Y2=9

BriayT yepnslit map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
04KOB OblIa HE MeHbIne 10?

3agaua 13. Coyvaiinas BenuuuHa X 3a/laHa IUIOTHOCTBIO pacrpesesieHus BeposTHocTel (cM. rpadux). [locTpouts
rpaduk QYHKIUH pacTpee/IeHNs] BEPOSTHOCTEH, HATH MaTeMaTHIECKOE OXKHIAHUE U IUCIICPCHIO CITydaiHON

BEJINYUHBL.
f(x)
d
> X
a b
Bapuaurt a b c d Bapuaurt a b c d
1 0 0.3 1.15 0.5 6 1 1.7 2.28 0.6
2 0 0.6 1.3 0.5 7 1 2 2.6 0.4
3 0 0.5 1.25 0.5 8 2 2.5 3.3 0.4
4 0.5 1 1.7 0.6 9 2 3 3.6 0.4
5 1 15 2.2 0.6 10 3 4 4.4 0.6

3amaua 14. 3akoH pacnpeienieHus IByMEPHOU TUCKpeTHOU ciyvaiinoit Bennuuubl (X, Y) 3a1aH Tabiauiei:

Y
0 1 2 3
X
-1 0,02 0,03 0,09 0,01
0 0,04 0,2 0,16 0,1
1 0,05 0,1 0,15 0,05
Haiitu ycnoBHBIE 3aKOHBI paclpe/ielICHHS:
BapuanTt
1 ciryyaiiHoH BennuuHbl X nipu yenoBud Y = 0 u ciyvaiiHo# BennuuHbl Y nipu yeiaosun X = -1
2 ciryyaiiHoH BeanuuHbl X nipu yenoBud Y = 0 u ciyvaiiHo# BennuuHsbl Y nipu yeaosun X = 0
3 ciryyaiiHoHW BeanuuHbl X nipu yenoBud Y = 0 u ciyvaiiHo# BennuuHbl Y 1ipu yeiaosun X = 1
4 ciryyaiiHoH BeanuuHbl X nipu yenoBud Y = 1 u ciyvaiiHo# BennuuHbl Y 1ipu yeiaoBun X = 1
5 ciryyaiiHoH BeanuuHbl X nipu yenoBud Y = 1 u ciyvaiiHo# BennuuHs! Y nipu yeiaosun X = 0
6 ciryyaiiHOH BennuuHbl X nipu yenoBud Y = 1 u ciyvaiiHo# BennuuHbl Y nipu yeaosun X = -1
7 ciryyaiHOW Benn4uHbl X ipu ycnoBud Y = 2 u ciy4aiHoOH BennuuHbl Y nipH yeiaosun X = -1




8 ciryyaiiHoW BeanuuHbl X npu yenoBud Y = 3 u ciydaiiHo# BennuuHsbl Y npu yeiaosun X = 0

9 ciryyaiHOW BeauuuHbl X npu ycnoBud Y = 2 u ciy4aiHoH BennuuHsbl Y npu yeiaosun X = 1

10 cirydaiiHOW Bean4yuHbl X npu ycnoBud Y = 3 u ciydaiHoHM BennuuHbl Y 1ipH yciaoBun X = 1

3agaua 15. [IpeacraBuTh JaHHYIO BEIOOPKY B BHIIE BAPHALIMOHHOTO psia. [IoCTpOUTH MOIMTOH 9acToT,
THCTOTPaMMy M Tpa(MK SIMIMPHUIECKOH (YHKIUH pacipeesIcHUsL.

Bapuaunt Bbi0opka
1 3 8 17 6 14 6 9 5 9 12 17 6 7 8 6
2 65| 80 50 55 70 95 60 | 80 | 50 | 85 70 65 90 65 75
3 6 1 1 7 3 4 1 3 8 9 10 12 6 7 2
4 50| 40 35 50 70 | 40 35 | 80 60 | 40 50 35 80 35 75
5 60| 70 | 45 50 60 70 75 60 70 | 50 60 | 45 70 55 55
6 30| 40 35 70 30 90 30 | 30 60 | 50 50 85 60 | 45 45
7 55| 50 55 30 60 | 40 75 | 80 70 | 40 80 35 80 35 75
8 80| 40 35 50 70 30 65 60 | 50 60 30 35 30 75 25
9 65| 60 65 60 65 20 45 | 80 60 | 40 50 35 80 35 75
10 45| 40 35 50 70 | 40 35 | 80 60 | 40 50 35 70 85 25

Haiitu Mony, MeauaHy, cpeiHee U quciepcrio (CMEIICHHYIO0 U HECMEIEHHYO).

3aKII0YNTEILHBI ITANl OATOTOBKH MPOEKTA (3aIUTA MPOEKTA)

O(I)OPMI/ITC TekcT Bamrero IIPOCKTA HA 6yMa)KHOM HOCHUTCJIC U IIOATOTOBBTECCH K 3alIUTC IIPOCKTA..

3ammTa NpoeKTa MPOXOIUT B 3aBEPIICHUH CETEMOMN TPUATIBI.




OBPA3EL] O®POPMIJIEHUA TUTYJIBHOT'O JINCTA
y4eOHO-HCCIIEI0BATEIBCKOTO MPOEKTa

POCCHUMICKASI AKATEMMUSI HAPOJTHOT'O XO3SIMCTBA

U T'OCYJAPCTBEHHOM CJIYKBbI ITPU NIPE3UJIEHTE P®

KYPCOBOM YUYEBHO-UCCJIEJIOBATEJIbCKHWI ITPOEKT:

«PEIIEHUE 3AJAY ITIO KYPCY <MATEMATUKA U MATEMATHUYECKAS JIOTHKA»»

CTyJleHTa ___ Kypca rpynmnbl Ne

(DPamunus Umst Omuecmeo)

Bapuanr 15

Ne zagaun 1 2 3 5 5 6

Ne 5 6 7 8 9 10
BapUaHTa
3aJa49u

OTMeTKa 0

penieHnu
IIpenogaBarenn:

(0onorcnocmo @amunus U.0.)

MockBa, 20




6.

Y4yeOHas quTepaTypa u pecypcbl HHGOPMAUMOHHO-TEJIEKOMMYHUKAINIMOHHOMN CeTH
“UHTepHeT”’, BKIKOYAA NepeYeHb YUeOHO-MeTOANYeCKOro odecneyeHus J1Jis
CaMOCTOSITE/IbHOI PadoThl 00y4aIOIINXCS N0 AUCIHUIINHE
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- Excel. Komnbrorepnas nporpamma for Windows; u apyrue.
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win Yandex, nporpamma uisi paboTsl ¢ MyJbTUMeHa (Buaeo) Ha 0asze BuacoXocTHHTOB YouTube mim
RuTube, BcriomMoratesbHbIE TIPOrPaMMBI TS 3aKaUWBaHKs HH()OPMAIIMOHHBIX PECYPCOB.
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