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1. IlepevyeHsb NJIAHMPYEMBIX Pe3yJILTATOB 00y4YeHHS MO AUCHUILIHHE
(MOyJI10), COOTHECEHHBIX € IJIAHUPYEMbIMH pPe3yJibTaTaMu

0CBOCHUA l'[pOI‘paMMI)I
1.1. Jucmumimaa b1.B.23 «Marematnka ©u MaTeMaTH4ecKas JIOTHKa» OO0CCICYMBACT
OBJIAJICHUEC CIICAYIONUMHU KOMIICTCHIIUSIMHU C YYETOM dTara:

Kon HaunmenoBanue Kop srama ocBoeHust HaunmMmeHoBaHue 3Tamna OCBOSHUS
KOMITETCHIINA KOMITETCHIINH KOMIICTCHIINH KOMIETEHITNH
[K-21 CriocoOHOCTh TTAaHUPOBATH K -21.2 CIIOCOOHOCTH TIPIMEHSTh
u OpraHH30BHIBAThH MaTeMaTHYCCKHUI ammnapaT mpu
NpOBECHHE IUIAHUPOBAHMH, OPTaHU3alNH U
9KCIIEPUMEHTAIIbHBIX BHEJIPEHHUHU PE3yIbTaTOB HAYYHBIX
HcCcIe0BaHuH, HCCIIEIOBaHUN.
oOpabaThIBaTh JaHHBIE C
UCIIOJIb30BaHHEM
CTaHJAPTHBIX MaKeTOB
MIPOTPaMMHOTO
obecreueHus,
aHATU3UPOBATH "
HHTEPIIPETHPOBATH
Pe3yIbTATHI HCCIIETOBAHINA
TIK-23 CriocoOHOCTh TUTaHUPOBATE, TIK - 23.2 CIIOCOOHOCTH NMMPUMEHSATH 00IITIE
OpraHHU30BHIBATH u NPUHLUIIBI IUTAHUPOBAHHUS U
TICHXOJIOTHYECKH OpraHM3aliy HayYHbIX
CONPOBOXKJATh  BHEIPEHHE UCCJIEeJIOBaHUH;
pe3yJIbTaToB HAYYHBIX
HCCIIEIOBAHUI
1.2. B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBL Y CTYACHTOB JOJIKHBI OBITE:
OT®/Td/ npodeccroHanbHbie IeHCTBHS Koz srana ocBoenus PesynbraTel 00y4eHMs
KOMICTCHITNH
A/03.6 PaspaboTka POrpaMMHO-METOAMIECKOTO IK - 21.2 Ha YpOBHE 3HAHUM:
oOecriedeHnsT  y4eOHBIX  NPEIMETOB,  KYpPCOB, CIIOCOOHOCTH (pOpMHUPOBATH U
JUCHUTUTAH (monyseit) porpaMm CHCTEMAaTH3UPOBAThH
npodeccronaaproro 00ydyenusi, CI1O u(umu) AT MaTeMaTHYCCKUE U
MaTeMaTHKO-JIOTHYEeCKUe
3HAHMS.
Ha YpOBHE YMEHUI!
CIIOCOOHOCTH MIPUMEHHUTH
MareMaTHYecKHue u

MaTeMaTHKO-JIOTHYECKHe
3HAHMS  aJeKBAaTHO  LEJISIM
TICHXOJIOTHYECKOTO
HCCIEOBaHUA B paMKax
pemaemMoii poeCCHOHATBHOM
3a1a4H.

Ha YpOBHE HaBBIKOB!
CIIOCOOHOCTh aHAJM3UPOBATH U
nuddepeHnnpoBaTh,
COMOCTaBUTh W  IPHUMEHHUTH
pa3NIuYHbIE MaTeMaTHYeCKHue U
MaTeMaTHKO-JTOTHIECKIE

3HAHUA JUTS 00paboTkH
JaHHBIX, TOJYYEHHBIX TPH
peneHun PasIUYHBIX
1podeCcCHOHANBHBIX 33/1a4.
A/03.6 Pa3zpaboTka nporpaMMHO-METOANIECKOTO [1K - 23.2 Ha ypOBHE 3HaHUIl
oOecrieueHns1 yueOHBIX IPEIMETOB, KypCoB, CIIOCOOHOCTH (pOPMHUPOBATH U
MUCIUILTHH (MOIyNel) IporpaMm IpohecCHOHATBHOTO CHCTEMaTH3UPOBATh,
o6yuenust, CI1O u(umm) JTIIT TIPUMEHSTh MaTeMaTUKO-

JIOTMYCCKUE TPUHOUIIBL I




MJIaHUPOBAHUA U OpraHU3aAlNU
HAaYy4YHbIX PICCJ'IG[[OBaHPIﬁ.

Ha YpPOBHE YMEHHUI:
CIIOCOOHOCTB MIPUMEHUTD
MaTeMaTH4ecKue u

MaAaTCMaTUKO-JIOTUYCCKHEC
3HaHUA Ui TUIAaHUPOBAHUA,

OpraHu3aiuu u
TICHXOJIOTHYECKOTO
CONPOBOXKICHUSI  BHEIPEHHUS
pe3yJIbTaToB HAYYHBIX
HUCCIIEIOBAaHUIA.

Ha YpOBHE HaBbIKOB!
CIIOCOOHOCTh  COMOCTAaBUTh H
MIPUMEHUTD pas3nuuHbIE
MaTeMaTUYECKHE u
MaTEMAaTHKO-JIOIHYECKHE
3HAHMS JUIst 00paboTku
JAaHHBIX, HOJ'Iy‘IeHHI)IX HpI/I
peleHu Pa3IUYHBIX

poQeCCHOHANBHBIX 3a1ad IpH
IUTAHUPOBAaHUU U OpPTaHU3aLUH
Hay4HBIX HCCIICJOBaHHH.

2.00beM H MeCTO JMCHUILIMHBI (MoayJisi) B cTpykType OIT BO
O0BbeM JUCHUIIINHBI
2 3a4eTHBIC CAMHHUIIBI 10 Y4COHOMY IIJIaHy;
BCEro /2 4acoB, U3 HHUX ayAUTOPHBIX 42 yaca, HA caMOCTOATeNbHYI0 padoTy 30 udacos,
KOHTpOoJb — 0 9acos,;
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy ¢ mpenoaaBateneM 42 vaca (42 daca mpakTHYCCKHE
3aHATHSA).

Mecto aucuuninnsl B ctpykrype OII BO

Jucuumnna b1.B.23 «Martematuka u MaTeMaTHuecKas JIOTHKa» yuTaeTcs Ha 1-M Kypce B
2-M ceMecTpe B COOTBETCTBUM C y4eOHBIM TUTaHOM. JlaHHAs AMCIUIUIMHA peaM3yeTcsl Mmocie
dopma NpOMEKyTOUHON aTTECTAllMi B COOTBETCTBUM C y4EOHBIM IVIAHOM - 3aueT.

3.Conep:kanue u CTPYKTYpa TUCHUTLIUHBI (MO/TYJIs)
Ounas popma odyuenusn

Ne /0 HaumeHoBaHue TeM O0beM QUCHATUTHHBI (MOIYJIs1), Yac. ®opma
(pa3nenos), Bcero KonTakTHasi padoTa o0y4yaromuxcs ¢ CP TeKylIero
npenoaaBartesieM KOHTPOJIsI
10 BU/AAM Y4eOHBIX 3aHATHH ycrneBaeMocT
JI/30, JIP/ 20, 3/ 20, KC n,
A0T* A0T* A0T* P MPOMEKYTOY
HOW
aTrecTanuu™
**
Tpuapma® 1 MHoxecTBa i 4 KC, ITP
otHomeHuss.  OCHOBBI

1 «Tpuama» - opraHuzamuoHHas (opma 0O6pa3OBATENBHOTO MOIYNs (pasiena), BKIIOYAMOM[As TPH CIAPEHHBIX 2-YaCOBBIX
3aHATHS, 00beIMHEHHBIX SIMHOM TeMAaTHKON. B CTPYKTYpHOM ITaHe Tpuaaa Npe/CTaBIcHa BBOAHBIM JIEKIIHOHHBIM 3aHATHEM (3
Yaca); ayJUTOPHO-NIPAKTHYECKUM 3aHSATHEM C CAMOCTOSTENbHON paboroil obywarommxcs (1 wac), 3aBepiuaromieil ydeGHON
nuckyccreit (2 vaca). Enunblid 6-uacoBoil 00K, COOTBETCTBYIOLIMX KOHKPETHOMY 00pa30BaTEIBHOMY MOIYIIIO, MO3BOJISET
CTYIICHTY OCBauWBaTh KypC Ha MMOBBILICHHOM YPOBHE MOTPY)KEHUsI B MPoOIeMy U ero pedJekcun, a mpernogaBareiro 3pGpeKTHBHO
BBICTPOHTH (POPMANTFHYIO ¥ COAEPIKATENBHYIO JIOTHKY PeaTi3aIiy JUCIUIIINHEL




MaTeMaTHYeCKOH
JIOTUKH.

Tpuana 2 Jluneiinas anre6pa. 4 O, I1P
CucreMsl ypaBHEHHH,
MaTpHIBI 1
OIIPEICTUTEIH.

Tpuana 3 AHanutnueckas 4 O, ITP
reoMeTpus. Bekropsl u
JUHEHHOe
IIPOCTPAHCTBO.
DIIeMEHThI TEOpUH

rpados.

Tpuana 4 DJIeMeHTbI 10 I, TP
MaTeMaTH4eCKOro
aHaIIM3a.
JuddepennmansHoe
HCUHCIICHHE.

Tpuana 5 JJ1IeMEHTBI 10 4 9kO, ITP
MaTeMaTHYECKOTO
aHaIn3a.
Hurerpanshoe
ucuncieHue. IlonsaTue
o nuddepeHInaTbHBIX

YpaBHEHHMSIX.

Tpuazna 6 Teopust BeposiTHOCTEH. 10 4 KC, ITP

Tpuana 7 Beenenne B 12 6 Yacts 1 O, ITP
MaTeMaTHYECKYIO Yacts 2. KIT
CTATUCTHKY.

TIpoMexyTouHas aTTeCTALUS 3auer
Bceero: 72
IIpumeuanue:

* — ISl TUCTaHIIMOHHOM (hOpMBI 00y4eHUs;

** — (OpMBI TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH: KypCOBOM ydeGHO-mcciemoBatenbekuii mpoekt (KIT),
kpyribiii cron (KC), ompoc (O), tectuposanue (T), sxcrnpecc-ob6cyxaenne (Ox0), acce (Oc¢), penensus (Per),
muctyt (1), npaktuueckast padora (ITP);

**% - (hopMBI IPOMEKYTOTHOMN aTTecTalluu: Sk3aMeH (3ader).

ConepxaHue THCHHUILINHBI
Tpuana 1. MHo:xecTBa U OTHOLIEeHHsI. OCHOBBI MATEMATHY€ECKOM JIOTHKH.
OCHOBHBIE MOHATHUS TEOPUH MHOXECTB. Omnepanuu HaJa MHoOkecTBamMu. HeueTkue MHOXeECTBa.
HeueTtkue muoxectsa. Ilonstue coorseTcTBuii. Buasl coorBercTBrii. OTHOIEHHS.
BrickaspiBanuss U BbICKasbiBaTenbHbIe (opmbl. Jlormdeckue omepanuu. DoOpMynbl JOTHKH
BbICKa3bIBaHUM. Jlornueckas paBHOCHWIBHOCTh. OOpaTHBIE U TIPOTHUBOIIOJIOKHBIE YTBEPKICHUS.
Jloruueckoe cnenoanue. Hopmanbabie hopMmbl popmyn. bynessr pynkuuu. [Tpenukarsr.

Tpuana 2. JIuneiinas anredpa. CucreMbl ypaBHeHU I, MATPHIbI M ONPeleJUTeNH.

Cuctembl JIMHEWMHBIX YpPaBHEHUN C ABYMs U TpeMsl HEM3BECTHhIMHU. Omnpenenurens nopsaka N.
Meron Kpamepa. Anrebpa wmarpuil. MaTpuuHBIH METOA pEIICHUST CHUCTEM JIMHEHHBIX
ypaBHeHuU. cciienoBanue cuctemMsl M ypaBHEHUM ¢ N Hen3BecTHRIMU. Meton ['aycca.

Tpuana 3. AHajauTH4yecKasi reomeTpus. BekTopbl M JIMHeliHOe MPOCTPAHCTBO. JJIeMEHThI
Teopuu rpagos.

Bekropsl. [lelictBus ¢ Bexkropamu. JIMHelHOE MpOCTpaHCTBO. JIMeHeWHas 3aBUCUMOCTb U
HE3aBHCUMOCTh BEKTOpoB. Pa3mepHocTh M 0a3uc JMHEHHOro mnpocTpaHcTBa. EBKINMIOBO
IIPOCTPAHCTBO. JIMHEWHBIE OIIEPATOPBL.

OcHoBHble MOHATHS Teopuu TpadoB. Anroput™m JIeHKCTpbl OThICKaHMS KpaT4allero myTH Ha
rpade. MaTtpuuHoe 3a1aHue rpagos.




Tpunaga 4. diieMeHTBI MaTeMaTH4YeCKOr0 aHaau3a. J{uddepeHnuaibHoe HCUYNCTCHHE.
Yucnoseie ¢yskiuu. OcHOBHBIE dneMeHTapHble QyHkiuu. [lpemen dynkmmm. [IBa
3aMedarenbHbIX Tnpexaena. HenpepwsiBHOCTh ¢GyHkimid. IlpousBognas. OcHOBHBIE (OPMYIIBI
muddepennmpoBanus. dubdepenuuan pynkmuu. [IpousBogusie n nud@epeHnraibl BICITHX
nopsiakoB. Bospactanue u yObiBaHue (QyHKIMH. DKCTpeMyMbl (QYHKUMU. BBIIYKIOCTH H
BOTHYTOCTh Tpaduka GpyHkimu. Cxema uccieaoBanus GyHKIMH U IOCTPOCHHUs ee rpaduka.

Tpuaaa 5. DjieMeHTHI MaTeMaTHUYEeCKOT0 aHaau3a. UurerpanabHoe ucuuciaenue. [lousitue o
au¢pdepeHINATbHBIX YPABHEHUSAX.

[TepBooOpaszHass GpyHKIMH M HEONpeAeNeHHBIH WHTerpan. MHTerpupoBaHHe METOIAOM 3aMEHBI
nepeMeHHoi. Merton uWHTerpupoBaHus 1O dacTsaMm. OnpeaesieHHbId HWHTerpal. MeSTosl
BBIYHCIICHHSI ONIPEIeICHHOTO nHTerpana. [lonsatue o auddepeHnnanbHbIX YpaBHCHHSIX.

Tpuana 6. Teopusi BeposiTHOCTEHA.

[Ipenmer Teopum BeposTHOCTEH. OneMeHThl KomOuHaTopuku. CoObiTme. Kiaccuduxanms
coObiTuii. Knaccuueckuil MeToa BBIYMCIEHHUS BEPOSTHOCTU. l'eomeTpuyeckass BEpOSTHOCTb.
Yactora coObiTusi CTaTUCTHUYECKOE OIpefesieHne BeposSTHOCTH. OCHOBHBIE TEOPEMBI TEOPHU
BepoaTHOCTEH. CIIeCTBUS TEOpEM CIIOXKEHHS U yMHOXKEHMs. [IpuHsATHE pelleHus Ha OCHOBE
0ailieCOBCKHMX CTpaTerHi.

IlonsiTne cinydallHOM BeJNWYWHBL. JIMCKpPETHBIE CIydalHbIE BEJIWYUMHBI M HUX 3aKOHBI
pacnpezenenus. bunomunansHoOe pacnpeznenenue. Pacnipenenenue [lyaccona. I'eomerpuueckoe
U TUIIEPreOMETPUYECKOe pacnpenencHue. UucnoBble  XapaKTEpPUCTUKH — HENPEPBIBHBIX
cly4aiHbIX BenuuuH. HenpepsiBHbIE ciydaliHple BeiauunHbl. QDYHKIMS pacupelesICHHUs.
IInoTHOCTE pacupenesneHrss BEPOSTHOCTEN HENPEPBIBHOM CIly4allHOW BEJMYMHBL. YuCIOBBIE
XapaKTEpUCTUKU  HENPEPBIBHBIX  CIIy4alHBIX BEJIMYMH. PaBHOMEpHOE paclpenencHue.
[ToxasarensHoe pacnpenencHue. HopmansHOe pacnpenenenue. JlokanbHas W MHTErpajbHas
Teopemsl Jlamtaca.

Tpuana 7. BBeeHne B MaTeMaTH4YECKYI0 CTATUCTHKY.

Yacts 1. BeiOopounsiii meron. Craructudeckoe pacnpenenenue. Ilomuron m rucrorpamma.
OMmnupudeckas  QyHkuus — pacnpeneneHus.  CTaTUCTHYECKHME  OLEHKM  IapamMeTpoB
pacnpenenenus. laTepBanbHble olleHKH. [IoHATHE 00 3KCIEPTHBIX METOaX.

Yacts 2. KypcoBoii yueOHO-HUCCIEJ0BATENBCKUNA TPOEKT.

4. MartepuaJjibl TeKYIIer0 KOHTPOJISI YCIIEBA€MOCTH 00y4YaloIIMXCs U
(l)OHI[ OLICHOYHBIX CPEACTB l'[pOMe)KyTO‘-lHOﬁ aTTeCTallui MO0 JUCHUILIMHE

4.1. ®opMbl M MeTOIBbI TEKYIIEro KOHTPOJISI YCNEeBAEMOCTH, O0Oy4YaloIuxcsi W
NMPOMEKYTOYHOM aTTeCTAIMH.

4.1.1. B xone peanu3zanuu gucuuminasl b1.B.23 «KMaTtemaTtuka U MaTeMaTH4ecKas
JIOTHKA» WCHOJB3YIOTCS CJAeIYII[de MeTOAbl TeKYIIero KOHTPOJIsI YCHeBaeMOCTH
00y4aroImmXxcs:

Ilpu npoBeaeHnu 3aHATHI J1a0GOPATOPHOr0 THMA: YCIEBAEMOCTh OOYUYAIOIIUXCS
OIICHUBAETCA TIOCPEJICTBOM TIPOBEPKH OGOPMIICHHUSI PE3YJIbTaTOB J1abOpaTOpHO padoOTHI ¢
BBITMIOJTHEHHBIMU B Tpoliecce J1abopaTOpHOM paboThl ay IMTOPHO-TIPAKTUUYECKUMH 3a/IaHUsIMHU 110
TeMe 3aHATHS,



NpH NpPOBeJdeHUH 3aHATHIH NPAKTHYECKOr0 THMA. YCIEBAEMOCTbh OO0YYarOIIUXCs

OLCHUBACTCA IIO0 BLBICTYIIJICHUAM, OTpAXAOIIKUM YPOBCHbL KOHKPCTU3ALMK W CHUCTCMATU3AlUU

3HAHWH, UX 00IeH JUCKYCCHOHHOW aKTUBHOCTH,

IpU KOHTPOJE Pe3yjbTaTrToB CaMOCTOSITeIbHOI paﬁoTbl CTYACHTOB: YCIICBACMOCTbH

06yqafonmxc;1 OLICHUBACTCA II0 pE3yIbTaTaM

CaMOCTOSITENIbHOM TMHUChMEHHOM peduieKcHH

COACPpKaHUA JUCHUILINHBI CPEACTBAMHU TECTOBBIX SaHaHI/Iﬁ Pa3JIAIHOI0 THIIA (OTKpI)ITOFO n/vunn

3aKpBITOTO).

Tema (Tpuana)

MeToabl TeKylIero KOHTPOJIsA
ycreBaeMoOCTH

Tpuana 1. MuOxecTBa 1 oTHOIIEHHS. OCHOBBI MaTEMAaTHICCKOM
JIOTHKH.

Kpyrastii cton (KC)
ITpaktryeckas pabora (ITP)

Tpuana 2. JIuneitnas anre6pa. CHCTEMBI ypaBHEHUH, MAaTPHILIBI OHpOC (O)
U OTIPEAEITUTEINN.

pet ITpakTryeckas padora (ITP)
Tpuana 3. AHanuTHYecKas reoMeTpHs. BeKkTopbl M JmHeiHOe OHpOC (O)
HPOCTPAHCTBO. DIEMEHTHI TEOPUH IPagoB. ITpakTHuecKas pa60Ta (HP)
Tpuana 4. DIeMeHTbI MATEMATUIECKOTO aHAIIH3A. VueOHbIit JTUCITYT (I[)

JuddepennmanbHoe HCUNCICHNE.

ITpakTryeckas pabora (ITP)

Tpmama 5. ONeMeHTBl  MaTeMaTHYECKOro aHanus3a.
WurerpansHoe ncumncnenue. [lonstue o auddepeHnnambHBIX
YpaBHEHHUSIX.

Dkcrnpecc-oocyxaenue (Ix0)
[Tpaktryeckas pabora (ITP)

Tpuana 6. Teopust BepOSTHOCTEH.

Kpyrusiii cton (KC)
[paktrueckas padota (I1P)

Tpuana 7. Beenenue B MaTeMaTH4eCKyO CTaTUCTHKY.

Ompoc (O)

[Mpaktrueckas padota (I1P)

KypcoBoii y4eOHO-UCCIIeI0BATEIbCKUIT
npoekt (KIT)

4.1.2. 3a4yeT NPOBOAUTCS ¢ MPUMEHEHHEM CJIeYIONIMX MeTO10B (CpeacTB):

1) IIMCbMCHHAasA pe(I)J'IeKCI/IH (CaMOCTOHTeJ'H)HOC 3aM0JIHEHHE HUTOTOBOM aTTeCTAallMOHHOM
pa6oqel71 TETpaau C TCCTOBBIMHU 3aJaHUAMU PA3JIMIHOT'O TI/IHa);

2) ycrHas peduiekcus (codeceoBaHHe IO BOIPOCAM TEOPETHUECKOTO U IPAKTHYECKOTO

0J10Ka TUCIUTUIAHBI).

4.2. MaTepuajbl TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH 00yYaIOIHXCH.

TunoBbIe OLICHOYHBIE MaTepHuajJbl K TpHuaae 1

Ouenoynsble 3aganus (popmart «KC» ycTHBIIi U 3an10JHeHHe Pa6o4uX TeTpajeii):

1. TlpocMoTpHTE NPEIOKEHHYIO JINTEPATYPY U COCTaBbTE III0OCCAPHIL:

bynesvr ghynxyuu.

Buowvl coomeemcmeui.

Buickasvieanus u gvickazvisamenvbhuvle Qopmoi.
Jloeuueckas pagHocunbHOCHb.

Jloeuueckue onepayuu.

Jloeuueckoe credosanue.

Heuemxue muooxcecmea.

Hopmanvuvie popmor popmyn.




Obpammvle u NPOMUBONONONCHBIE YINBEPHCOEHIUS.
Onepayuu nao muodxcecmeamu. Hevemxue mnodcecmea.
OcHogHble NOHAMUS MeOPUU MHOJICECTS.

Omuowenus.

Tousamue coomeemcmeuii.

Ipeouxameoi.

Dopmynvl 102UKU BbICKA3LIGAHUIL.

2. Ilpoananu3upyiTe colepkaHne y4eOHO! JIUTepaTyphl M BIMIIUTE [IPABHIIA;

a) OCHOBHOH 3a/1a4eii MATEMATHIECKON JIOTHKHU SBISIETCH. .. ... ..... ;

0) cneruduka BeICKa3biBaHUs (OIPHBEAUTE 2 MPUMEPA C KPATKUM 06OCHOBaHneM);

B) HEOOXOJMMBIC M JOCTATOYHBIC YCIOBUS — 3TO ...... ((mpuBemute 2 mpumMepa ¢ KpaTKUM 0OOCHOBAHHEM).

3. TlepeuncnuTe OCHOBHBIC JIOTHYECKHUE OTepalni (IpUBeIUTe 2 MpUMepa ¢ KpaTKuM oO6ocHoBaHueM). [IpuBenaute
MPUMEPHI JJOTHYECKUX BBIPKEHHUH.

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

5. OmnpeznenuTe OCHOBHBIE 3aKOHBI MATEMAaTHYECKOH JIOTHKH: NIEPECTaHOBOYHBIH, COYETATEIbHOE U
pacmpenenurensHoe. (IpUBeauTe 2 IPEMEpa ¢ KPaTKUM 000CHOBAaHUEM).

6. Onmmre 3akoHs! e MopraHa (3akoH oTpuliaHus) (IpUBEIUTE 2 IpHMepa ¢ KPaTKUM 000CHOBaHHEM).

7. Yro Takoe (coBeplLIeHHAs) TU3BIOHKTHBHAS HOpMajibHas (popMma? (mpuBeauTe 2 mpuMepa ¢ KpaTKuM
000CHOBaHHEM).

8. IIpuBenute npuMep GopMyJIbI O 3aJaHHOH (YHKIHOHAIBHOH CXeMe U IOCTPOHTE TaOIHIy HCTHHHOCTH.

9. Kakue Brl 3HaeTe onpeseneHus paBHOCHIBHOCTU M SKBHBAICHTHOCTH? [IpHBenuTe Mo IBa mpuMepa ¢ KpaTKuM
000CHOBaHUEM KaxJOTO.

IIpakTnyeckas padota 1. BeInoJHUTE 10MAIIHIOW pacyeTHYIO padoTy Nel cooTBeTCTBYIOIIEr0 BAPHAHTA!

BUJIET Nel
1.0OcHOBHBIE IOHATHS TEOPUH MHOXKECTB
2. KBanTOpH!
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.:
BUJIET Ne2
1.Omneparyu Hag MHOXKECTBaMHU
2. MHOX€eCTBO HCTHHHOCTH TPEUKATOB
3. CocTaBbTe TabJIMIY 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 Ne3
1.TToHsATHE COOTBETCTBUS
2. CBO#CTBa M OTHOILICHHUS IPSIUKATOB
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.¢.:
BUJIET Ned

1.Buasl cOOTBETCTBUI
2. byness! GpyHKIMH



3. CocTaBbTe TabJIMIYY HCTHHHOCTH
X Y X Y XY X XY XY XY XYX
14 )4
n JI
JI n
JI JI
4 Tlpuectu popmyny K K.H.¢. wiau 1.H.¢.:
BUJIET Ne5
1.OtHoIEeHNS
2. Hopmansabie GopMBI popmMyt
3. CoctaBbTe TabIHMILy HICTUHHOCTH
X Y X Y XY X XY XY XY XYX
u u
u J
J u
J J
4.TlpuBectu GopMyIny K K.H.¢. Wi T1.H.¢.:
BUJIET Ne6
1.Bpicka3bIBaHUs U BBICKa3bIBAaTEIbHBIC (HOPMBI
2. Jlornueckoe cienoBaHue
3. CocTaBbTe TaOJIMILy HCTHHHOCTH
X Y X Y XY X XY XY XY XY X
)41 141
" J1
J "
J J1
4.Tlpusectu popmyny K K.H.¢. wiu 1.H.¢.:
BUJIET Ne7
1.JIorngeckue oneparyu
2. Buasl coorBeTcTBUI
3. CocTaBbTe TaOIHUIy HCTUHHOCTH
X Y X Y XY X XY XY XY XYX
u u
u J
J u
J J
4 TlpuBectu GopMyIny K K.H.¢. Wi T1.H.¢.:
BUJIET Ne8
1.DopMyIIBI JIOTHKHU BBICKa3bIBAHHN
2. Onepanyu HaJl MHOXKECTBAMH
3. CocTaBbTe TaOIHUIY HCTHHHOCTH
X Y X Y XY X XY XY XY XYX
u u
)4 J
J u
J J
4.IIpuBectu GpopMyny K K.H.¢. Wi 1.H.¢.:
BUJIET Ne9
1.Jloruyeckasi paBHOCHJIbHOCTb
2. OCHOBHBIE MTOHSTHSI TEOPHH MHOXKECTB
3. CocTaBbTe TabJIMIY HCTHHHOCTH
X Y XY X XY XY XY XY X

==X
=SSR




4.TIpuectu popmyiny K K.H.¢. wiau a.H.¢.:

BUJIET Nel0
1.00paTHbIE ¥ MPOTUBOMOJIOKHBIE YTBEPIKICHHUS.
2. IloHsTHE COOTBETCTBUS
3. CoctaBbTe TabIHMILy HICTUHHOCTH
X Y X Y XY X XY XY XY XYX
)4 )4
)4 JI
JI )4
JI JI
4 IlpuBectn popMyIy K K.H.¢. Wi T.H.¢.:
BUWIET Nell
1. Jlorndeckoe cienoBaHue
2. OtHOImIEHHA
3. CocTaBbTe TaOJIMIYY 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.¢.:
KOHTPOJIBHASI PABOTA Nel
BUJIET Nel?2
1.Hopmainbhblie GopMbl hopmyt
2. Oniepanyu Hag MHOXKECTBAMH
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.:
BUWIET Nel3
1.byneBsl GyHKIHN
2. Bunsl cooTBeTCTBUM
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.¢.:
BUIET Neld
1.0OcHOBHBIE IOHATHS TEOPHUU TIPEAUKATOB.
2. Omnepaiuu HajJ MHOXKECTBAMH
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.¢.:
BUIET Nel5

1.MHOXeCTBO UCTHHHOCTH IPEIUKATOB
2. Jlornyeckue onepanun




3. CocTaBbTe TaOJIMIYY HCTHHHOCTH
X Y X Y XY X XY XY XY XYX
14 )4
n JI
JI n
JI JI
4 Tlpuectu popmyny K K.H.¢. wiau 1.H.¢.:
BUJIET Nel6
1.CrolicTBa 1 OTHOIICHHS TIPETUKATOB
2. OCHOBHBIC MTOHATHS TEOPHH MHOXKECTB
3. CoctaBbTe TabIHMIy HICTUHHOCTH
X Y X Y XY X XY XY XY XYX
u u
u J
J u
J J
4.TlpuBectu GopMyIny K K.H.¢. Wi T1.H.¢.:
BUJIET Nel7
1.KBaHTOpPHI
2. ®OpMyIIBI JIOTHKY BBICKa3bIBAHHUI
3. CocTaBbTe TaOJIMILy HCTHHHOCTH
X Y X Y XY X XY XY XY XY X
)41 141
" J1
J "
J J1
4.Tlpusectu popmyny K K.H.¢. wiu 1.H.¢.:

TunoBbie oleHOYHBIE MATEPUAIBI K TpHajae 2
Ouenounble 3axanus (popmart «O» yCTHbIH H/MJIM THUCHMEHHbIIH)

1. TlpocMoTpHTE NPEUIOKEHHYIO JINTEPATYPY U COCTABBTE TIIOCCAPHUIL:
Jlunetinvle onepayuu HA0 Mampuyamu.

Mampuypt.

Memoo [aycca.

Memoo Kpamepa.

Munopul u aneebpauyeckue 00nOIHEHUS.

Onpedenumens mampuybsl, e2o GblHUCTEHUE.

THounamue obpamnou mampuybl.

Paznoowcenue onpederumenss mampuybl no 31eMeHMam cCmpoKyu Uiy cmoaoya.
Pane mampuypbi.

Pewenue cucmemvl nunelinbIx ypasHeHull ¢ NOMOWBIO 0OPAMHOU MAMPUYDL.
Cesoticmsa onpedenumerneil.

Cucmembl TUHEUHBIX HEPABEHCME

Cucmembl TUHEUHBIX YPAGHEHUL.

Crooicenue mampuy.

Tpancnonupogannas mampuya.

Ymnooicenue mampuy.

2. CdopmynupyiTe 1 IpUBEANTE 2 IpUMEpPa ¢ KPaTKUM 000CHOBAaHHUEM I10 NPABHJIAM BBIYHCIICHHS:
a) metona ["aycca,;

0) metona Kpamepa;

3. OnMumuTe aropUTM BBIYHUCICHHS C TOMOLIBIO MAaTPHIL.

4.0numuTe aaropuT™M BEIYUCIICHHS OTIPeIeIUTENeH.

5. Onummmre anropuT™ BEIYUCICHNS 00paTHON MaTPHIIBL.

6. OnuinuTe anropuT™ BBHIYUCIICHHUS paHTra MaTpHIL.

7. Onummre alropuT™M BEIYHCICHNS MHHOPOB M aJIT€0pandecKuX TOTOTHECHHUH.

8. OnuiyTe aaropuT™ pasiioKEeHUs! ONPEIEIUTEIIsT MATPHUIIBI 110 JIEMEHTaM CTPOKH WIIM CTOJIONA.
9. OnuiyTe aaropuT™ penieHus! CUCTEMbI N TMHEHHBIX ypaBHEHHUH ¢ N IepeMEHHBIMU.




10.0OnumuTe AIrOPUTM PEIICHHST CUCTEMBI JINHEHHBIX OJHOPOHBIX YPaBHEHHH.
11. OnuuuTe anropuT™ BHIYUCICHUS (QyHIaMEHTANBHON CUCTEMBI PEILICHHUH.

IIpakTuyeckas: paéora 2. BoInoJHUTE JOMANIHIO pacyeTHYIO padoTy Ne2 coOTBETCTBYIOIIEr0 BAPHAHTA!
BUJIET Nel
1.Yto Takoe marpuma?
2.Peunts Tpemst ciocobamu (Metomom ["aycca, metogom Kpamepa v MaTpHYHBIM METOZIOM) CHCTEMY:
x+y+z=2
3x+2y+2z=1
4x+3y+2z=4

BUJIET Ne2
1.JleficTBHsI HaX MaTPUIIAMH.
2.HaiiTn 3Ha4YeHUE OTIPEICITUTEIS:
09 -7
0-86
07 -3
BUJIET Ne3

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

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

BUJIET Ne4
1. Yto Takoe onpenenuTens cucteMsl? [lepeuncinuTte criocoObl BRIYHUCICHUS ONMPEACTUTEICH.
2. HaifTu 3HaYeHHE OTIpEIeTATEIIS:
1911
000
-56 18 2
BUJIET Neb5
1.Chopmynupyiite mpasmina Kpamepa.
2. Haiitu 3HaYeHHE ONPEaEIUTENIS:

1911
000
-5618 2
BUJIET Ne6
1. OOparHas MaTpuUIla U YCIOBHUS €€ CYIICCTBOBAHHS?
2.Pewums mpems cnocobamu (memodom I'aycca, memodom Kpamepa u mampuuneim memooom) cucmemy.
3x1—2x2 -5x3+ x4 =3,
2x1 — 3x2 +x3 + 5x4 =-3,
X1+ 2X2 -4x4=-3,
X1 —X2 -4x3 +9x4 =22
BUJIET Ne7
1.Crioco6 BeIuHCICHUS 00pPaTHONW MAaTPHIIBL.
2.Penmth Tpems ciocobamu (Metonom ["aycca, metogom Kpamepa 1 MaTpHYHBIM METOZIOM) CUCTEMY:
2x-y+z =2,
3x +2y+2z = - 2,
x-2y+z=| .

BUJIET Ne8
1.Panr Matpuiisl. JKBUBAJICHTHHBIC MATPHIIBI.
2.Pemmmthb Tpemst criocobamu (Metomom ["aycea, metogom Kpamepa u MATPHIHBIM METOZIOM) CHCTEMY.

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

1.Meron I'aycca.
2.Pemuth Tpems ciocobamu (Metomom [aycea, metomom Kpamepa v MaTpuuHBIM METO/IOM) CUCTEMY.

BUJIET Ne9



x+2y + 3z=5
2x-y- z=1,5,
X+3y+4z=6

TunoBbie oLleHOYHBbIE MaTepUaJbl K TpHajae 3

Ouenounble 3aganus (popmat «O» yCTHBII H/UIH MHCHMEHHBII)
1. TlpocMoOTpUTE NPEIOKEHHYIO JINTEPATYPY U COCTaBbTE TIIOCCAPUIL:
Aneopumm [etlixkcmpbl omulCKanus kpamyaiuie2o nymu Ha zpage.
Bexmopur.

Heticmeus ¢ sekmopamu.

Esxnuooso npocmparncmeo.

Jlunetinas 3a8UcUmMoOCms U He3ABUCUMOCHb BEKIMOPOS.

Jluneiinoe npocmpancmeo.

Jluneiinvie onepamopul.

Mampuunoe 3a0anue epagos.

OcHognble nonsmus meopuu epagos.

Pasmeprocms u 6a3zuc nunetino2o npocmpancmed.

Cdopmynupyiite npaBuia AeHCTBHI ¢ BeKTOpaMu. [IpuBeIuTe MpUMEpHI.
IIpoananu3upyiiTe CBOMCTBA CKAJISPHOIO IPOU3BEIECHUS BEKTOPOB.

B gem 3axirodaroTces yCIoBHUS MEPICHINKYIISIPHOCTH BEKTOPOB?
Onuimure BEKTOpHOE NpOoCTpaHcTBO. [IpuBeauTe npumepsl.

B gem 3axitogaercs: THHEHHAS 3aBUCHMOCTD U HE3aBUCUMOCTH BEKTOPOB?

I CLIE I SN

IIpakTuyeckas padora 3. BoImoJHATE TOMANIHIOI pacdeTHYIO padoTy Ne3 cOOTBETCTBYIOIIEro BAPHAHTA:
BUWIET Nel

1.Bextop. Monyns BekTopa. JIMHetHOE IpOCTPaHCTBO.
2. Hanucats pa3noxeHue BexTopa X mo Bekrtopam P, d,I.

x ={-132,18},
p={114},
q={-30,2},
r{1,2,~13.

BUIET Ne2
1. CxansipHOE TIpOU3BEICHUE BEKTOPOB.

2. KosuiHeapHsb! JI1 BEKTOPBI C; M C, , TOCTPOEHHBIE 10 BEKTOpaM & u b2

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

BUJIET Ne3
1. EBNMKINI0BO MPOCTPAHCTBO.

2. Haiitu xocunyc yria mexy sektopamn AB u AC .
A(L-2,3),
B(3,4,-6),
C(LL-1).
BUJIET Ned
1. Yron mexny BekTopamu. MoayJIs BEKTOpa.
a=6p-q,
b=5q+ p.
BUJIET Ne5

1.JIuHeitHO 3aBUCHMBIE ¥ HE3aBHCUMBbIE BEKTOPHI.
2.Peumnts Tpems ciocobamu (Metonom ["aycca, metogom Kpamepa v MaTpHYHBIM METOZOM) CUCTEMY.

BUJIET Ne6



1.JIuneiinbiii oneparop. CoOCTBEHHBIE YHCIIa M COOCTBEHHBIC BEKTOPHI JIMHEIHOTO oreparopa.
a={7,34}b={-12-1},c ={4,2,4}.

BUJIET Ne7
1. Marpu4HOe 3amaHue rpagos.

2. Beruncnutb 06beM TeTpasapa ¢ Bepunaamu B Toukax A, A,, A, A, 1 ero BHICOTY, ONyIIEHHYO U3 BEPIIHHBI

A, narpans AAA,;.
A4,(0,-1,-1),
A,(-2,3)5),

A3 (11_51_9)1
A,(-1,-6,3).

BUJIET Ne8
1. OCHOBHBIC TOHATHUS TEOPUH TPadoB.

2. Haiitu xoopaunatsl Touku A , paBHoymanenHoii or touek Bu C.

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

BUJIET Ne9
1. PasmepHOCTh 1 6a3KC TMHEHHOTO MPOCTPAHCTRA.

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

M,(41,-2),

M,(6,3,7),

M ,(-5,-4.8).

BHJIET NelO

1. Anroput™ JIeWKCTpHI OTBICKaHUS KpaTJalIero myTH Ha rpade.
2. Beruncnutb 06beM TeTpasapa ¢ Bepunnamu B Toukax A, A,, A, A, 1 ero BHICOTY, ONyIIEHHYO U3 BEPIIMHBI

A, narpams AAA,;.
A4,(0,-1,-1),
A,(-2,3)5),

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

TunoBble oleHOYHbIE MaTepHAJIbI K TpUaae 4
OueHouHble 3aganHus (popMat «/I» HHTErpUPOBAHHDBII MUCHMEHHBIH + YCTHBII)

1. TIpocMmoTpuTe MPEIIOKEHHYIO JIUTEPATYPY M COCTABBTE IIIOCCAPHIA:
Bospacmanue u yovieanue ghynxyuu.

Buinyknocmu u 6oenymocmu epaguxa ¢ynxyuu.

Hsa 3ameyamenvubix npedend.

Jugppepenyuan pynrxyuu.

Henpepuvisnocme gpynryuii.

Ocnognuie ghopmynvt Oudpepenyuposanus.

OcHosHble s1emenmaphvle QYHKYUU.

Ipeoen ¢ynxyuu.

IIpouzeoonast.

IIpouzeoousvie u ouppepenyuanst svicuiux NOPAOKos.
Cxema uccnedosanus QyuKyuu u noCmpoeHus ee epapura
Yucnogvie ¢ynkyuu.

Oxempemymol pynkyuu.



2. OnummTe OCHOBHBIE JIEMEHTapHble (YHKIMK U UX cBoMcTBa. [IpuBenure npuMepsl.
3. Yo Takoe npenen GyHKIHN?

4. Tlepeuncnure J1Ba 3aMeyaTeIbHBIX MPEIENna.

5. Kak nccnenyercst pyHKIMS Ha HEIPEPHIBHOCTH?

6. Uto Takoe mpou3BOAHAS?

7. Ilepeuncnure OCHOBHBIC (OPMYIIHI T HEPEHITHPOBAHUS?

8. Uto Takoe nuddepeniman GpyHKIUU?

9. Kak BBICUHTHIBAIOTCSA IPOU3BOIHBIC U O PepeHIInANbI BEICIINX TOPSIIKOB?
10. Kak mmpoBepuTh BO3pacTaeT Win yObIBaeT QYHKIIUSA?

11. Yto Takoe 3KcTpeMyMbl (YHKIIUH?

12. Kak npoBepHTh BBITYKIOCTh M BOTHYTOCTh rpaduka (GhyHKIHH?

13. Onuuure cxemy ucciaenoBaHus GYHKIMN U IOCTPOSHHUS ee TpaduKa.

IIpakTuyeckas paéora 4. BoImosHUTE T0MALIHIO pacyeTHYIO padoTy Ned cOOTBETCTBYIOIIEr0 BAPHAHTA:
BAPUAHT 1
1.HAUTU ITPOU3BO/JHYIO ®YHKIINU:

X2

y=——.
2v1-3x*

2. IToctpouts rpadyk GyHKINH C TTOMOILIBIO TPOU3BOAHON IIEPBOTO MOPSIKA.

y =x*(x—2)%
BAPHUAHT 2
1. . Haiitu mpou3BogHYyIO.
1
y =X+ ——In(L+e%).
1+e

2. . IloctponTs rpaduk GyHKIMK ¢ TOMOIIBIO IIPOU3BOJHOM EPBOTO MOPSIIKA.

y =1-3/x* +2x.

BAPHUAHT 3

1. Haiiti mpon3BOAHYIO.

y = In*(1+cosx)

2. Haiitn HanGonblliee ¥ HaNMeHbIIIee 3HaueHNs! PyHKIMI Ha 3aJaHHBIX OTPE3Kax.

y=2x?+5§—5ap41
X

BAPUAHT 4
1. Haiiti mpon3BOAHYIO.
1 cos’20x
=ctg(cos5) - ———.
y=ctg( ) 40 sin40x

t

2. Ilpu MOArOTOBKE K 3K3aMEHy CTygeHT 3a | nueii msywaer — 0 9acTh Kypca, a 3a6eBacT Ot — 10 wacTe.

CKOJIBKO JIHEH HY)KHO 3aTpaTHUTh Ha MOJrOTOBKY, YTOOBI ObLiIa H3y4YeHa MaKCUMalbHas 4acTh Kypca?

BAPUAHT 5
1. Haiitu npousBoaHy?o.

V1+x2 -1
—

2. HCCJ’ICHOB&TL IIOBCACHUC (byHKIII/Iﬁ B OKPCCTHOCTAX 3addaHHBIX TOYCK C MOMOIIbIO IMPOMU3BOJAHBLIX BBICIIUX
TMOPAAKOB.

y =4x—%* —2c0s(X - 2),X, = 2.

y = arctg

BAPHUAHT 6



1. HatiTi mpou3BOIHYIO y; .

X =+/1-t?,
y =tgv1+t.

2. . IIpoBecTr mosHOE HccineoBaHue (PYHKIHIA U IIOCTPOUTH MX TPa(UKH.
2(x+1
p2(x+1)

T

BAPUAHT 7

1. Haiitu npousBoaHy?o.

y=X

2. HaifTu acHMOTOTHI ¥ TIOCTPOUTH TPpadUKH (QYHKIHI.
_17-x?

Y= axs

sinx3

BAPUAHT 8
1. Haiiti mpon3BOAHYIO.

4x+1 1 4x+1
Y leevexe3 V2
2. IlpoBectu nosHOE MUccae 0BaHHE PYHKIMH U TOCTPOUTH MX IpaduK.
_ x?—3x+3
o ox-1

BAPHUAHT 9
1. Haiiti mpon3BOAHYIO.

+VIX? +24x+12,
3x+4

2. IlpoBecty nosHOE MccieoBaHNe (GyHKINH 1 IIOCTPOUTH UX Tpaduky.

y:VQ—xXﬁ—4x+D.

y = 2arcsin

BAPHUAHT 10
1. Haiiti mpon3BOAHYIO.

yzfi—wmwx+dga)
sina

2. [IpoBecTn MoNHOE HCCIIeOBaHNEe (DYHKIHN U IOCTPOUTH UX TpadUKH.
y _ esin X+C0S X

TunoBblie OLCHOYHBIC MaTE€PHUAJIbI K TPHAAE 5
OueHounble 3aganus (popmat «IKO» HHTErPUPOBAHHDII MUCHMEHHBIH + YCTHBDIIH)
1. TIpocmoTpuTe mpenyoKeHHYIO JUTEPATypPy U COCTaBbTE TIIOCCAPHI:

TI'eomempuueckue npunodxcenuss onpeoereHHo2o uHmezpaid.
Juggepenyuanvuvie ypasnenus.

Hnmeepanvt om ocHoGHbIX d1eMEHMAPHBIX GYHKYULL.

Memoo 3amenvl nepemerHoII.

Memoo unmezpupoganusi no 4acmsm.

Heonpeoenennuiii unmezpan.

Ilepsoobpasnas Gpynrxyuu.

Ilonamue onpedeneHno2o uHmezpand, e2o C80UCMBA U 2e0Mempuieckuli CMulCI.
Ceoticmsa neonpeodeneHHbIX UHMe2Ppanos.

@opmyna Hotomona-Jleubnuya.

2. Yro Takoe nepBooOpazHast GyHKIHH?



OnummTe JIrOpUTM BBIYUCIICHHS TIEPBOOOPa3HOI (DyHKIUH.

UYro Takoe HeoNpeIeIeHHBIH HHTErpasl?

OmnuimTe anropuT™ BHIYUCICHUS HEONPEIEIEHHOTO HHTETpaja.

OnummTe MeTo]] 3aMeHbI TEPEMEHHOM.

OnummTe MeTo] HHTETPUPOBAHHMS 110 YACTSIM.

OnumnTe aNnropyuT™ BHIYUCICHHS ONPEAEICHHOIO HHTETpaJla i TEOMETPHIECKHI CMBICI.
Onwummre anropuT™ pemeHus auddepeHnaabHbIX ypaBHEHNH.

©XONO A~

IIpakTuyeckas padora 5. BoInoJHUTE TOMANIHIO pacyeTHYIO padoTy Ne5 cooTBeTCTBYIOIIEro BAPHAHTA!
Bapmuanr 1.
1. Haiitu oOmmii uaTerpan nudQepeHnuanbHoro ypaBHeHuS.

L X+2y
2X—y
2. . Haiitu j(xs —3x? +7x—2)dx.

3. Haiitu jxcosxdx.

BapuanT 2.
1. Haiiti oOutmii wHTETpan qudQepeHnnatbHOr0 YpaBHEHHS.
X+ 2y -3
4x-y-3

2.Haiitu jsinS X COSXdX.

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

Bapmuanr 3.
1. Haiiti Heomnpe ieIeHHBIN UHTETpall.

J-x3+6x2 +13x+9

(x+1)(x+2)°
2. IlpencraButh B BUJE CyMMBbI 3JIEMEHTapHbIX Jipodeil hyHKIuio
2
X“+3
f(x)= x#1.

(x —1)3(x2 +1)2 '

3. Haiitn IXk cosbxdx, rae k - HaTypalbHOE YHCIIO.

Bapmuasnr 4.
1. Haiiti HeomnpeIeIeHHBIN HHTETPaIl.

_[ x® -3x?-12
(Xx=4)(x-3)(x-2)

2. Haiitu ijeaXdX, rae K - marypameroe uncio.

3
3. Haiitu I3X2dX.
2

Bapmuasnr 5.
1. Haiiti HeompeieIeHHBIN HHTETPaIl.
J-x3 +5x% +12x+4

(x+2)°(x* +4)

2. Haiiinte 00beM TpaBUIBHOM YETHIPEXyrOIbHON MUPAMHU/IBI.




x2a? — x%dx (a>0).

3. Haiitu

o —

Bapmuasr 6.
1. Beraucnuts wromanb GUTyphl, OTpaHHICHHBIX TpaduKaMi (G yHKITHA.

y=(x-2)%y=4x-8.
dx
va? —x?
1

3. Beruncnure uHTErpa I xe*dx.
0

2. Haittn J (a>0).

Bapmuanr 7.
1. Beraucnuts mwiomanu GUryp, orpaHMYeHHBIX JIMHUSMH, 3aJlaHHBIMU YPaBHEHUSMU.

x = 24/2 cos’t,

y =/2sin’t,
Xx=1(x>1).
dx
2. Haiitn ‘[ﬁ (a > O).
a +X
2
3. Beruncnure uHTErpa j(ln X)de
1
Bapmuasnr 8.

1. Haiitu j(5X — 6)1988dX.

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

3. Pemmth ypaBHEeHHE y" - xy’ -y=0.

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

Loy

3. IlpounrerpupoBars ypaBHEHHE y’ = e; + =

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

2. Haiitu Ixezxdx.

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

Tunosble OLCHOYHbIC MaTEpHUaJIbl K TPUAdC 6
Ouenoynble 3aganus (popmart «KC» ycTHBIIl U 3an10JHeHHe Pa6o4uX TeTpajeii):
1. TlpocMoTpHTE NPEIOKEHHYIO JINTEPATYPY U COCTaBbTE TIIOCCAPHUIL:

Beposmuocmu nosienenus xoms 6vt 00H020 coOObIMUS.



Jluckpemnule cnyuatinvie genuyunbl.

3axon pacnpedenenus éeposmuocme.

3akon pacnpedenenus 08yMEpHOU CLYHAUHOU GETUUUHDL.
Knaccuueckoe onpedenenue sepossmuocmu cobvimusi.
Mamemamuueckoe odxcudanue u OUcnepcust.

Mamemamuueckoe odxcudanue u OUCnepcusl.

Mooa u meduana.

Henpepuigusie ciyuaiinvle genuuunbl.

Hopmanvroe pacnpedenenue.

Tokazamenvroe pacnpedenenue.

Pasnomepnoe pacnpedenenue.

Cucmema cnyuaiinblx 6eIUUUH.

Cuyuaiinvie cobvimust. MHodicecmeo codbimuil.

Teopembi crodceHUs U YMHONCEHUS 8EPOAMHOCTIEN.

Dopmyna nonnou eepossimuocmu u opmyaa baiieca.

Dopmynvr bepuyanu u Ilyaccona.

DyHKYUA pacnpeoenenus 86epoOAMHOCMell U NIOMHOCIb 8ePOAMHOCIU.
Yucnosvie XapakmepucmuKku CUCmembl 08YX CLYYALHbIX BEIUYUH.

2. OmummTe anropuT™ BBIYMCICHHS BEPOATHOCTH COOBITHS (IUCKPETHBIC H HENIPEPHIBHBIC CITyYaliHbIe
BeNnM4KHbI). [IpuBeauTe IpHUMeEpHI.

3. OnumuTe aNropuT™M BEIYHCICHHS MaTEMAaTHIECKOTO OJKUIAHUS M AUCTIEPCHH CITydaifHOW BETMUUHEI,

IJIOTHOCTH BEPOATHOCTH, MOJBI U Meauansl. IIpuBenure npumepst.

Onummre aNropuT™ pelieHus 3a/1a4 Ha paBHOMEpPHOE pacipeneneHue. [Ipuseaure npuMepsl.

Onuumre alropuT™ pelIeHus 3a1a4 Ha HOpMalnbHoe pacipeseneHue. llpuseaure npuMepsl.

Onuimre alropuT™ pelieHus 3a1a4 Ha IoKa3aTelbHoe pacnpeaeneHue. [Ipusequte mpuMepsl.

Onuumre aNropuT™M NOCTPOEHUS IOJIMTOHA U TUCTOrpaMMBl. [IpuBenuTe mpuMepsl.

No oA

IIpakTuyeckas: padora 6. BoImoJHUTE TOMANIHIOK pacdeTHYIO padoTy Ne6 cOOTBETCTBYIOIIEro BAPHAHTA:
BAPUAHT 1

1.I'pymma crynentoB B 20 demoBek cpanma 2 3k3aMeHa. B TaOiume AaHO YHCIIO CTYICHTOB, ITONYYHMBIINX
OIIpeZIeTIeHHbIC OLIEHKH Ha JBYX HK3aMEHaXx.

1ok3. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:

1. IlHocmpoums mabauyy pacnpedenenus u Halimu mamemamuyeckoe odxcudanue (cpednutl 6an) u oucnepcuio Ois
Kan#c0020 IK3aMena.

2. Hatimu pacnpedenenue oyeHok y cmyoenmos, coasuiux 1-u sxzamen na 5.

3. Hatimu cpeonuti 6aun, KOmopolil NOJIYHULU HA 2-M IK3amene cmyoenmol, coasuue 1-ii sxzamen na 4.

4. Haiimu kos¢gpuyuenm xoppensiyuu.

2.Jlana tabnuiia, Onpeelisionias 3aK0H Paclpe/ie/ieHHs CUCTEMbI JBYX ciy4aiHbix BennuuH (X, Y):

X
Y

Hatimu:

1.Koagpgpuyuenm 1;

2.Mamemamuuecxue oxcudanust M(X) u M(Y);
3, Jucnepcuu D(X) u D(Y);

4. Kosgppuyuenm xoppenayuu Ryy

3.3amana QyHKIMS pacipeae/iCH s TBYMEPHOM ClTy4aiiHOW BEINIHHBI

Haiitu:



1.BeposiTHOCTh MOMafaHus ciaydaiHoit Toukd (X, Y) B IpIMOYTOJNbHUK, OTPAHHYCHHBIH TPSIMBIMH:
2.I1noTHOCTH cOBMecTHOTO pacnpeneieHus f(X) cucTeMpl ciiydailHbIX BETHYKH.
4.

CpenHee M3MEHEHME Kypca aKIid KOMITAaHWUM B TeYEHUE

OonHMX GupxeBbIX TOprop cocrasusger 0,3%. OLEHWUTH Be-

POSITHOCTh TOTO, YTO Ha OIMKAMIIMX TOprax Kypc u3me-

HUTCH Oonee, yeM Ha 3%.

BAPUAHT 2
1TI'pymma crymentoB B 20 duemoBek cpmaima 2 dKk3aMeHa. B Tabnmile maHO YHCIIO CTYACHTOB, IMONYYHBIINX
oTpe/ieJICHHbIE OLICHKH Ha JIBYX YK3aMEHaXx.
15k3. | 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. Havimu cpednuii 6ann, komopwiti nOAyUunu Ha 2-m 3x3amene cmyoenmst, coaguiue 1-u sxzamen na 4.
4. Haiimu xosppuyuenm xoppensyuu.
2.Jlana tabnuiia, OnpeelsioNias 3aK0H Paclpe/Ie/ieHHs CUCTEMBI BYX ciy4aiHbix BennyuH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;
2.Mamemamuueckue osxcuoanus M(X) u M(Y);
3 ucnepcuu D(X) u D(Y);
4.Koagppuyuenm xoppensyuu Ryy
3.3amana QyHKIMS pacpeIe/iCH s TBYMEPHOM Cly4aiiHOW BEINMYHMHBI.
Haiimu:
1.Beposmnocmo nonadanus caydainot mouxu (X, Y) 6 npsamoy2onvruk, 02panudeHnvlil RPIMolMU.
2.1Inomnocme coemecmnozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuun.
4,
OrneneHme O6aHka oOCIyXuBaeT B cpeaHeM 100 KJIMEHTOB B
JCHD. OIICHHTB BEPOATHOCTb TOI'0, YTO CEroaHA B OTACIICHUHA
Oanka Oyaer oOciayxeHo: a) He Oonee 200 KIMEHTOB;
0) 6onee 150 KIMEHTOB.
BAPUAHT 3
1I'pymna crymentoB B 20 denoBek cmaina 2 SKk3aMeHa. B Talnuile JaHO YHCIO CTYACHTOB, IMOIYYHBIIUX

oIpeieJIeHHBIE OLIEHKH Ha JBYX K3aMEHaXx.
13ks. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:

1.Ilocmpoums mabauyy pacnpedenenus u Hammu mamemamuyeckoe oxcuoanue (cpednuti 6ann) u oucnepcuio Ois

Kan#c0020 IK3aMena.
2.Haiimu pacnpedenenue oyenok y cmyoenmos, coasuux 1-ii sxzamen na 5.



3.Haiimu cpednuil 6ain, Komopwlil ROAYYUIU HA 2-M dK3ameHe cmyoenmol, coaswiue 1-1i axzamen na 4.
4.Haumu xospuyuenm xoppensyuu.

2.Jlana tabnuiia, ONpenessIoNias 3aK0H Pacipe/ieieHus CHCTEMBI BYX Cly4aiHbix BeaunuuH (X, Y):

X
Y

Hatimu:

1.Koagpguyuenm 1;

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

4. Kosgppuyuenm xoppenayuu Ry

3.3amana QyHKIMS pacmpee/iCHus TBYMEPHOH Cly4aiiHOW BEIMYHHBI
Hatimu:
1.Beposmnocmo nonaoanus caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panudeHnvlil nPIMolMU.

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

DnekTpocTaHiMsa oOciayxuBaer cetb Ha 1600 snexTpo-
JIaMII, BEPOSITHOCTb BKJIIOUEHMSI KaXIOM U3 KOTOPBIX Beue-
poM paBHa 0,9. OneHuTh ¢ TOMOIIBIO HepaBeHCTBA YeOni-
LIEBa BEPOSITHOCTb TOTO, YTO YMCJIO JIaMII, BKIIOYEHHBIX B
CEThb BEYECPOM, OTIMYACTCI OT CBOEr0 MaTEeMaTUYECKOro
oxunaHus He Oonee yeMm Ha 100 (1o abGcomoTHON BeTUYM-
He). HailTu BEpOSITHOCTH TOTO X€ COOBITHSI, UCHOJb3YS
CJIICACTBUAE M3 MHTErpajibHOM TeopeMbl MyaBpa—Jlariaca.

BAPHNAHT 4

1.I'pymna crynentoB B 20 denoBek caaiga 2 3k3aMeHa. B Ta0iuie MaHO YHCIIO CTYIEHTOB, IMOJNYYMBIIMX
ompeieJIeHHbIE OLIEHKH Ha JBYX YK3aMeHax.
1oks. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:

1.llocmpoums mabauyy pacnpedenenus u HAmu mMamemamuyeckoe odcuoanue (cpednutl 6ain) u oucnepcuio Osl
Kanc0020 IK3aMeHd.

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

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

4. Havimu ko3 guyuenm xoppeisyuu.

2.JlanHa TabIuia, OnpeelsFoNas 3aKOH Paclpe/IelICHIs CHCTEMBI IBYX CilydaiiHbix BenmunduH (X, Y):

X
Y

Hatimu:

1.Kosgppuyuenm A,

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

4.Koaghpuyuenm xoppenayuu Ryy

3.3anana QyHKIUS pacnpeaeneHus AByMEpPHO! Clly4aifHOI BENNYnHbBI
Hatimu:



1.Beposimnocms nonadanus cayuatinou mouxu (X, Y) 6 npamoyeonvHuK, 0epanuienHblil nPIMbLMU.

2.1Inomnocme coemecmrnozo pacnpedenenus f(X) cucmemvl cnyuaiinvix eenuuun.
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.

BAPHUAHT 5
1.I'pymna crynentoB B 20 denoBek caana 2 3k3aMeHa. B Tabiuile AaHO YHCIIO CTYJEHTOB, MOJYYHMBIIHX
ornpeieJIeHHbIC OIIEHKH Ha JBYX YK3aMEHaXx.

13k3. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:

1.llocmpoums mabauyy pacnpedenenus u HAUmMu Mamemamuyeckoe odcuoanue (Cpednuil 6ain) u oucnepcuio Ol
Kanc0020 IK3aMeHa.

2.Haiimu pacnpedenernue oyeHok y cmyoenmos, coaguiux 1-ii skzamen Ha 5.

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

4.Haumu ko3 uyuenm xoppenayuu.

2.Jlana Tabuuia, OnpenessIFoNas 3aKOH paclpe/IelICHIs CUCTEMBI IBYX ciydaiiHbix BemunyuH (X, Y):

X
Y

Haumu:

1.Koagpgpuyuenm 1;

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

4. Kosghpuyuenm xoppensyuu Ry

3.3amana QyHKIMA pacmpeaesieHus JByMEPHOH CITy4aiiHOW BEINIHHEL
Haiimu:
1.Bepossmnocmo nonadanust crydainot mouxu (X, Y) 6 npsamoy2oavHuK, 02paHuseHnblil nPIMbLMU.

2.1Inomnocme coemecmmnozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuun.
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.

BAPHUAHT 6
1I'pymna crymentoB B 20 duenoBek cpaiga 2 SKk3aMeHa. B Talnwile MaHO YHCIO CTYACHTOB, IMONYYHBIIUX
OIIpeJIeIICHHBIC OIICHKH Ha JIBYX DK3aMeHaX.

13ks. | 2 3 4 5

29K3.
2

3
4
5




Hatimu:

1. Hocmpoums mabauyy pacnpedeienuss u Haumu mamemamudeckoe oxcudanue (cpeonut 6ain) u
oucnepcuro 0Jist Kaico020 IK3AMEHA.
2. Haiimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-i sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiti nOIyuunu Ha 2-m sx3amene cmyoenmol, coaguiue 1-u sxzamen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.JlaHa TabIuIa, OnpeelsFoNIas 3aKOH pactpeIelICH s CHCTEMBI IBYX CiTydaiHbix BenmduH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

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

3.3amana QyHKIMS pacipeIe/iCH s TBYMEPHOH ClTy4aiiHOW BEINYHHBI

Hauimu:

1.Bepossmnocmo nonadanust cayuainot mouxu (X, Y) 6 npsamoy2onbHuK, 02paHuseHnblil nPMbLMU.
2.1Inomuocme cosmecmrozo pacnpedenenus f(X) cucmemvl ciyuaiinvix senuuun.

4

B TteueHue BpemeHM ¢ 3Kciutyatupylorcss 500 mpuGopos.
Kaxnaeiit npubGop uMmeer HamexHocTth (0,98 ¥ BRIXOOUT M3
CTPOSi HE3aBMCUMO OT, ApYruxX. OLEHUTH ¢ TTOMOIIBIO Hepa-
BeHCTBa YeObllleBa BEPOATHOCTH TOrO, YTO JOOJNS HaleX-
HbIX npubopoB ormimyaercsi ot 0,98 He Oonee yem Ha 0,1
(mo abCconMOTHOM BETUYMHE).

BAPUAHT 7
1I'pymma crymentoB B 20 demoBek cmaima 2 dKk3aMeHa. B Talnwile MaHO YHCIIO CTYACHTOB, IONYYHBIIUX
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 Oann) u
oucnepcuio 015 Kaxico020 IK3AMEHd.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen na 5.
3. Haivimu cpednuil 6ann, kKomopwiti NOAYYULU HA 2-M K3aMeHe cmyodenmol, coasuue 1-i sxzamen na 4.
4, Haiimu xoapuyuenm xoppensyuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHus CHCTEMBI JBYX ciy4aiiHbix BeanuuH (X, Y):
X
Y
Haiimu:
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 pacipeae/iCH s JBYMEPHOM ClTy4aiiHOW BEINIHHBI
Havimu:



1.Beposmnocmo nonadanust caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panuseHnblil npsMolMU.
2.IInomnocmo cosmecmuozo pacnpedenenus f(X) cucmemor cnyuaiinvix senuyun.
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.

BAPHUAHT 8
1TI'pymna crymentoB B 20 uenoBek caaiga 2 SK3aMeHa. B TaOnmile MaHO YHCIO CTYACHTOB, MOJYYHBIIUX
OTpeJieNIeHHbIE OIICHKU Ha JIByX dK3aMeHax.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Hauimu:
1. Hocmpoums mabauyy pacnpedenenus u Haumu mamemamuyeckoe odxcuoanue (cpeonuil 6ain) u
oucnepcuto 015 Kaxico020 IK3AMEHd.
2. Haiimu pacnpeodenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen nHa 5.
3. Haiimu cpednuii 6ann, komopwiti noayuunu Ha 2-m sK3amene cmyoenmol, coaguue 1-u sx3amen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.Jlana Tabyuna, onpenessfonias 3aKOH paclpeelIeHHs CUCTEMbI IBYX Clly4alHbIX BenmyuH (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 QyHKIMA pacmpeaesieH s JByMEPHOH Cly4aiiHOW BEINMIHHEI
Haiimu:
1.Bepossmnocmo nonadanust crydainot mouxu (X, Y) 6 npsamoy2oavHuK, 02paHuseHnblil nPIMbLMU.

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

BAPHUAHT 9
1I'pymna crymentoB B 20 duenoBek cpaiga 2 SKk3aMeHa. B Talnmile JaHO YHCIO CTYACHTOB, IMOXYYHBIIUX
OIIpeJIeIICHHBIC OIICHKH Ha JIBYX DK3aMeHaX.

13ks. | 2 3 4 5

29K3.
2

3
4
5




Hatimu:

1. Hocmpoums mabauyy pacnpedeienuss u Haumu mamemamudeckoe oxcudanue (cpeonut 6ain) u
oucnepcuro 0Jist Karco020 IK3AMEHA.
2. Haiimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-i sxzamen na 5.
3. Havimu cpednuii 6ann, komopwiti nOIyYunU Ha 2-m 3K3amene cmyoenmol, coaguiue 1-i sxzamen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.JlaHa TabIuIa, OnpeelsFoNIas 3aKOH paclpeIelICHIsI CHCTEMBI IBYX CilydaiHbix BenmunduH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

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

3.3amana QyHKIMS pacipeIe/iCH s TBYMEPHOH ClTy4aiiHOW BEINYHHBI
Hauimu:
1.Bepossmnocmo nonadanust cayuainot mouxu (X, Y) 6 npsamoy2onbHuK, 02paHuseHnblil nPMbLMU.

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

B cpennem 10% paGoTocmocoBHOro HaceleHHs HEKOTOPO-
ro peruoHa — Oe3paborHble. OLEHHTH C ITOMOIIBIO HEpa-
BeHcTBa YeObillleBa BEPOATHOCTh TOrO, YTO YPOBEHL Be€3-
paboruusl cpeau obcnenoBaHHbX 10 000 pabGoTtocmoco6-
HBIX XXHUTeNeil ropoma oOymer B mnpedenax oTr 9 a0 11%
(BKJIIOYMTEIIBHO).

BAPHUAHT 10
1I'pymma crymentoB B 20 duemoBek cmaima 2 SK3aMeHa. B Tabnmile AaHO YHCIIO CTYACHTOB, IMONYYHBIIUX
oTIpeieNIeHHBIE OIICHKH Ha JIBYX DK3aMeHaXx.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoums mabauyy pachpedenenuss u Haumu mamemamuueckoe odxcudanue (cpeonutl Oann) u
oucnepcuio 015 Kaxico020 IK3AMEHd.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii axzamen na S.
3. Haivimu cpednuil 6ann, kKomopwiti NOAYYULU HA 2-M K3aMeHe cmyodenmol, coasuue 1-i sxzamen na 4.
4, Haiimu xoapuyuenm xoppensyuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHus CHCTEMBI JBYX ciy4aiiHbix BeanuuH (X, Y):
X
Y
Haiimu:
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 pacipeae/iCH s JBYMEPHOM ClTy4aiiHOW BEINIHHBI
Havimu:



1.Beposmnocmo nonadanust caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panusennvlil nPMbLMU.
2.IInomnocmo cosmecmuozo pacnpedenenus f(X) cucmemor cnyuaiinvix senuyun.

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 duemoBek cpmaima 2 dKk3aMeHa. B Tabnwile maHO YHCIIO CTYACHTOB, IMOJIYYHBIINX
oTpe/ieJICHHbIE OLICHKH Ha JIBYX YK3aMEHaXx.

15k3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoums mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonutl 6ann) u
oucnepcuio 015 Kaxico020 IK3AMEHd.
2. Haiimu pacnpeodenenue oyenox y cmyoenmos, coasuiux 1-i sxzamen na 5.
3. Havimu cpednuii 6ann, komopwiti nOIYYUIU Ha 2-m 3K3amene cmyoenmsl, coaguiue 1-i sxzamen na 4.
4. Haiimu xosppuyuenm xoppensyuu.
2.Jlana tabnuiia, OnpeelsioNnias 3aK0H PaclpeIe/ieHHs CUCTEMbI JBYX ciy4aiHbix BennyuH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

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

3.3anana QyHKIUS pacipeaeneHus AByMEPHOW Clly4aiiHOi BENNYnHbBI

Haiimu:

1.Beposmnocmo nonadanus cayuainou mouxu (X, Y) 6 npsamoy2onvruk, 02panudeHnvlil nPIMolMU.
2.IInomnocmo cosmecmuozo pacnpedenenus f(X) cucmemvr cnyuaiinvix eenuuun.
4' — - - .

OneiT paboThl CTPaxoBOW KOMIIAHMM IOKa3bIBAaeT, 4YTO

CTPaxoBOil ciyyail MPUXOOUTCA TIPUMEPHO HA KAXIBIA Ms-

TeIA AoroBop. OLEHUTH ¢ MOMOLUBI HepaBeHcTBa YeObl-

IeBa HEOOXOOUMOE KOJUYECTBO IOTOBOPOB, KOTOPHIE CliE-

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

YTBEPXKIATB, UTO JOJSi CTPAXOBBIX CIIYYAEB OTKIIOHMTCS OT

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

YTOYHHUTH OTBET C MOMOLUbIO CIEACTBUS U3 WHTETPATbHOMH

TeopeMbl Myaspa—Jlamnnaca.

BAPUAHT 12

1I'pymna crymentoB B 20 denoBek cpaiga 2 SKk3aMeHa. B Talnwile MaHO YHCIO CTYACHTOB, IMONYYHBIIUX
OIIpeJIeIICHHBIC OIICHKH Ha JIBYX PK3aMeHaX.
1oks. | 2 3 4 5

23K3.
2
3
4




L5 |
Hatimu:
1. Hocmpoums mabauyy pacnpedenenuss u Haumu mamemamudeckoe ooxcudanue (cpeonutl 6ain) u
oucnepcuro 0Jist Kaico020 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 xoagpguyuenm xoppenayuu.

2.JlaHa TabIuIa, OnpeIelsIoNIas 3aKOH pactpeIelICHIsT CHCTEMBI IBYX CiTydaiHbix BenmduH (X, Y):

X
Y

Hatimu:

1.Koagpguyuenm 1;

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

4.Koaghpuyuenm xoppenayuu Ryy

3.3amana QyHKIMS pacipeIe/iCH s TBYMEPHOH ClIy4aiiHOW BEINYHHBI
Hatimu:
1.Beposmnocmo nonadanust caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panudeHnvlil nPIMblMU.
2.IInomnocmo cosmecmuozo pacnpedenenus f(X) cucmemvr cnyuaiinwix genuuun.
4.
B uensx koHtponsi w3 naptud B 100 ANIMKOB B3SUIM MO
OJHOM JeTanM U3 KaXIOoro fAlMKa M U3MEPWIM UX [UTMHY.
TPCGYCTCH OLICHUTh BEPOATHOCTBE TOIO, 4YTO BBIYMCICHHAaA
10 JaHHBIM BblﬁOpKH CpeoHAd JIMHA OETAalIX OTJIMYaCTCA
oT CpCJIHCﬁ JUIMHBI JeTaad BO BCEH MmapTuu HE bonee 4yeM
Ha 0,3 MM, ecllM M3BECTHO, YTO CpelHee KBaIpaTHYECcKOe
OTKJIOHEHUE He MnpeBbinaetr 0,8 MM.

BAPUAHT 13
1I'pymma crymentoB B 20 denmoBek cmaiga 2 SK3aMeHa. B Talnwile AaHO YHCIIO CTYACHTOB, IMONYYHBIINX
OTIpe/IeNIeHHbIE OIICHKH Ha JIBYX dK3aMeHax.

1oks. | 2 3 4 5
29K3.
2
3
4
5
Hauimu:
1. Hocmpoums mabauyy pacnpedenenuss u Haumu mamemamuueckoe ooxcudanue (cpeonuti Oann) u
oucnepcuio 015 Kaxico020 IK3AMeHd.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen na 5.
3. Haivimu cpednuil 6ann, Komopwiti nOAYYUULU HA 2-M K3aMeHe cmydenmbl, coasuue 1-il sxzamen na 4.
4. Haiimu xoagpgpuyuenm xoppensyuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHus CHCTEMbI JBYX ciy4aiiHbix BeauuuH (X, Y):
X
Y
Haiimu:
1.Koagpgpuyuenm 1;

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



3.3anana QyHKUUS pacnpeaeneHus AByMEPHON Clly4aifHOIM BENN4nHbBI
Hauimu:
1.Beposmuocmo nonadanus cayuaiinoi mouxu (X, Y) 6 npsamoy2onbHuK, o2panuienHulil npsamolmi’

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

CKOJIBKO HYXHO TPOW3BECTH U3MEPEHUI, 4TOOBI C BEPO-
SITHOCTbIO, paBHOM (,9973, yrBepXaaTb, 4TO IOrpeLIHOCTD
cpenHeit apu(METHYECKOM pe3yJbTaTOB 3TUX M3IMEPEHMH
He npeBbicut 0,01, ecnu uU3MepeHUE XapaKTepU3yeTcs
CpeIHMM KBaJpaTMYECKUM OTKJIOHEHUEM, paBHBIM 0,037

BAPUAHT 14
1TI'pymma crymentoB B 20 duemoBek cmaima 2 SKk3aMeHa. B Tabmmile maHO YHCIIO CTYACHTOB, IONYYHBIINX
OMpeICIICHHBIC OIICHKH Ha JIBYX YK3aMCHaX.

1oks. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoumv mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonuti 6ain) u
oucnepcuto 05 Kaxico020 IK3AMEHd.
2. Haitimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii axzamen na 5.
3. Havimu cpednuii 6ann, komopwiii nOIyUunu Ha 2-m 3x3amene cmyoenmst, coaguiue 1-i sxzamen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.Jlana tabnuiia, OnpeelsIoNnias 3aK0H Paclpe/Ie/ieHHs CUCTEMbI JBYX ciy4aiHbix BennyuH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 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 BEINIHHBI
Haiitu:
1.BeposiTHOCTH Monaaanust ciryyaitnoi Touku (X, Y) B IPsIMOYTOJIbHUK, OTPAHUYEHHBIH TPSMBIMU:

2.IInoTHOCTE coBMecTHOTO pacnpeneieHus f(X) cucTeMpl cirydailHbIX BETMYHH.
4.

CpenHee M3MEHEHHME Kypca aKIIMM KOMIIAHUM B TEYEHHUE
omHMX OupxeBsix ToproB coctaeiaser 0,3%. OueHuTh Be-
POSITHOCTB TOTO, YTO Ha OMMIKAWIIMX TOprax Kypc H3Me-
HuTtca bonee, yeM Ha 3%.

BAPUAHT 15
1.I'pymmna crynentoB B 20 denoBek caaiga 2 5k3aMeHa. B Ta0idie JaHO YHCIIO CTYIEHTOB, ITOJNYYMBIIMX
oIpeieJIeHHbIE OLIEHKH Ha JBYX K3aMEHaXx.

1ok3. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:



1. Hocmpoumv mabauyy pacnpederenuss u Haumu mamemamudeckoe oxcudanue (cpeonut 6ann) u
oucnepcuro 0Jist Karco020 IK3AMEHA.

2. Havimu pacnpeodenenue oyenox y cmyoenmos, coasuiux 1-i sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiti nOIy4unu Ha 2-m sx3amene cmyoenmol, coaguiue 1-i sxzamen na 4.
4. Haiimu xoapgpuyuenm xoppensyuu.
2.JlaHa TabIuIa, OnpeIelsIoNIas 3aKOH paclpeIelICH s CHCTEMBI IBYX CilydaiHbix BenmmduH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

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

3.3amana QyHKIMS pacipeIe/iCH s TBYMEPHOH ClIy4aiiHOW BEINYHHBI

Hatimu:

1.Beposmnocmo nonaoanus cayuainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panudeHnvlil nPIMolMU.
2.IInomnocmo cosmecmuozo pacnpedenenus f(X) cucmemvr cnyuaiinwix genuuun.

4,
Otnenesme OaHka oOciyxuBaeT B cpemqHeM 10U KIIMEHTOB B
neHb. OLeHUTh BEPOSTHOCTh TOTO, YTO CErOOHS B OTACICHUU
Ganka Oynmer obcmyxeHo: a) He O6onee 200 KIMEHTOB;
6) 6onee 150 KMEHTOB.

BAPUAHT 16
1I'pymna crymentoB B 20 uenoBek caaiga 2 SKk3aMeHa. B TaOnWile MaHO YHCIO CTYACHTOB, IMOJYYHBIIUX

OMpeIeIICHHBIC OIICHKH Ha JIBYX K3aMeHaXx.
1oks. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:

1.llocmpoums mabauyy pacnpedenenus u HAmu mMmamemamuyeckoe odcuoanue (cpednutl 6ain) u oucnepcuio Osl
Kanc0020 IK3aMeHd.

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

3.Haiimu cpednuil 6aun, Komopbwlil NOLYYUIU HA 2-M dK3ameHe cmyoenmul, coaswiue 1-1i sxzamen na 4.

4. Haiimu koa¢ghuyuenm xoppensyuu.

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

X
Y

Hatimu:

1.Kosgppuyuenm 4,

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

4.Koaghpuyuenm xoppensyuu Ryy

3.3anana QyHKIUS pacnpeaeneHus AByMEpPHO! Clly4aifHOI BENNYnHbBI

Hatimu:

1.Beposmnocmo nonadanus caywainon mouku (X, Y) 6 npsamoy2onvhuk, 02panudernvlii RpAMblMU.
2.IInomnocme coemecmmnoz2o pacnpedenenus f(X) cucmemvl cnyuaiinwix seruuumn.



4.

OnekTpocTaHMsl oOciayxuBaer cerb Ha 1600 smekTpo-
JIaMIl, BEPOSITHOCTb BKJIIOYEHMS KaXIOW M3 KOTOPHIX BEYe-
poM paBHa 0,9. OUeHUTh ¢ MOMOIIBIO HEpaBeHCTBa YeObi-
1I€Ba BEPOSTHOCTb TOTO, YTO YMCJIO JIAaMII, BKIIOUEHHBIX B
CeTh BEYEPOM, OTJIMYAETCS OT CBOEr0 MaTEMaTUYECKOro
oxunaHusi He 6onee yem Ha 100 (1o abCcomOTHOM BeTUYM-
He). HaiiTu BepOSTHOCTh TOTO X€ COOBITHSI, HMCIONb3Ys
CIeICTBUE U3 MHTErpajibHOM Teopembl MyaBpa—Jlamnaca.

BAPUAHT 17
1TI'pymma crymentoB B 20 duemoBek cmaima 2 SKk3aMeHa. B Tabnmile maHO YHCIIO CTYACHTOB, IONYYHBIINX
oTpe/ieJICHHbIE OLICHKH Ha JIBYX YK3aMEHaXx.

1oks. | 2 3 4 5

29K3.
2

3
4
5

Hatimu:

1.llocmpoums mabauyy pacnpedenenus u HAUmMu Mamemamuyeckoe odcuoanue (cpednuil 6ain) u oucnepcuio Ol
KadHCc0020 IK3AMEHA.

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

3.Haiimu cpednuil 6ain, Komopwlil nOAyYUIU Ha 2-M dK3ameHe cmyoenmol, coaswiue 1-1i axzamen na 4.

4.Havimu ko3 guyuenm xoppensyuu.

2.Jlana Tabuia, OnpenessFoNias 3aKOH paclpe/IelICH s CUCTEMBI IBYX CiydaiiHbix BemunyuH (X, Y):

X
Y

Hatimu:

1.Koagpguyuenm 1;

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

4. Kosghpuyuenm xoppensyuu Ry

3.3amana QyHKIMS pacipe/Ie/iCH s TBYMEPHOM ClIy4aiiHOW BEIUIMHBI
Haiimu:
1.Beposmnocmo nonadanus caydainou mouxu (X, Y) 6 npsamoy2onvruk, 02panudeHnvlil npIMolMu.

2.1Inomnocme coemecmmnozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuun.
4,
- - - s

. BeposATHOCTH TOrO, YTO aKiIMy, NMepedaHHbie Ha JETO3HUT,
Oyoyr BoctpeboBaHbi, paBHa (,08. OueHUTH ¢ MOMOLIBIO
HepaBeHcTBa YeOblllieBa BEPOATHOCTh TOrO, 4YTO CpeIu
1000 xnmuentoB oT 70 1o 90 BOCTPEOYIOT CBOM aKLMH.

BAPUAHT 18
1.I'pymna crynentoB B 20 denoBek caaina 2 Sk3aMeHa. B Tabiuie AaHO YHCIIO CTYJCHTOB, MOJIyYHBIIMX
OIpe/ieJIeHHbIE OLIEHKH Ha JIBYX K3aMeHaXx.

1ok3. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:



1.1locmpoums mabauyy pacnpedenenus u Haumu mamemamudeckoe odxcuoanue (cpednuti 6ain) u oucnepcuio Oisl
Kanic0020 IK3AMeHd.

2.Haumu pacnpedenenue oyenok y cmyoenmos, coasuiux 1-ii sxzamen na 5.

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

4.Havimu xoapuyuenm xoppensyuu.

2.JlaHa TabIuIa, OnpeIelsroNIas 3aKOH pacipeIelICH s CHCTEMBI IBYX CiTydaiHbix BemmyuH (X, Y):

X
Y

Hatimu:

1.Koagpguyuenm 1;

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

4.Koaghpuyuenm xoppensyuu Ryy

3.3amana QyHKIMS pacipeIe/iCH s TBYMEPHOH ClIy4aiiHOW BEINYHHBI
Hatimu:
1.Beposmnocmo nonaoanus cayuainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panudeHnvlil nPIMolMU.

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

CpenHee 3HaueHHe NUIMHH Jetamd 50 cMm, a gucnepcuss —
0,1. Ucnons3yss HepaBeHCTBO UeOkIlIeBa, OIIEHUTh BEPO-
ATHOCTb TOrO, YTO CIY4alHO B3ATasl AETallb OKAXKETCS IO
IvHe He MeHee 49,5 u He 6omee 50,5 cM. YTOUHUTBL BepoO-
SITHOCTb TOTO X€ COOBITHSI, €CIM M3BECTHO, YTO JIMHA
CIIy4ailHO B3ATON [ETaiM UMEET HOPMAJIbHBIA 3aKOH
pacnpeneacHus.

BAPUAHT 19
1TI'pymna crymentoB B 20 uenoBek cmaiga 2 dSKk3aMeHa. B TaOmuile MaHO YHCIO CTYACHTOB, MMOJYYHBIIHX
ONpe/ieJICHHbIE OLIEHKH Ha JIBYX 9K3aMeHax.

1oxks. | 2 3 4 5
29K3.
2
3
4
5
Haiimu:
1. Hocmpoums mabauyy pacnpedeienuss u Haumu mamemamudeckoe oocudanue (cpeOnut 6ann) u
oducnepcuro 0Jis KAHcO020 IK3AMEHA.
2. Haiimu pacnpeodenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiti noayuunu Ha 2-m sx3amene cmyoenmsl, coaguue 1-i sxk3amen na 4.
4, Haiimu xoapuyuenm xoppensyuu.
2.Jlana TaGuiia, ONpeIeIIIoNIas 3aK0OH PacipeIeIeHst CHCTEMBI JABYX Cly4aiHbix BeanunH (X, Y):
X
Y
Haumu:
1.Kosgppuyuenm 4,

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

3 Hucnepcuu D(X) u D(Y);

4.Koaghpuyuenm xoppenayuu Ryy

3.3anana QyHKIUS pacnpeaeneHus AByMEPHO! Clly4aifHOI BENNYnHbBI
Hatimu:



1.Beposimnocms nonadanus cayuatinou mouxu (X, Y) 8 npsamoyeonvHuK, 0epaHuieH bl PIMbLMU.

2.1Inomnocme coemecmrnozo pacnpedenenus f(X) cucmemvl cnyuaiinvix eenuuun.
4

B TeueHue BpemeHM ¢ 3Kciuryatupylorcst 500 mpubopos.
Kaxmerit nmpubGop mmeer HamexHocth (0,98 M BRIXOOUT M3
CTPOS HE3aBMCUMO OT, ApYTuX. OLEHUTh ¢ ITOMOIIBIO Hepa-
BeHCcTBa YeObllieBa BEpPOSATHOCTH TOTO, YTO JOJS HajaeX-
HBIX npubopoB oriuyaercss or 0,98 He Gonee yem Ha 0,1
(1o abCcoMOTHOM BETMYHHE).

BAPUAHT 20
1TI'pymna crymentoB B 20 uenoBek caaiga 2 SK3aMeHa. B TaOnuile JaHO YHCIO CTYACHTOB, MOJYYHBIIUX
OTpeJieNIeHHbIE OIICHKU Ha JIByX dK3aMeHax.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Haiimu:
1. Hocmpoums mabauyy pacnpedeienuss u Haumu mamemamudeckoe oodcudanue (cpeonuti 6ann) u
oucnepcuro 0is Kaxc0020 IK3AMEHA.
2. Haiimu pacnpeoenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen na 5.
3. Haiimu cpeonuii 6ann, komopwiti noayuunu Ha 2-m sK3amene cmyoenmsl, coaguue 1-ii sx3amen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.Jlana Tabuuia, OnpenessIFoNas 3aKOH paclpe/IelICHIs CUCTEMBI IBYX ciydaiiHbix BemunyuH (X, Y):
X
Y
Haumu:
1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 ucnepcuu D(X) u D(Y);
4. Kosghpuyuenm xoppensyuu Ry

3.3amana QyHKIMA pacmpeaesieH s JByMEPHOH CIy4aiiHOW BEINIHHEI
Hatimu:
1.Bepossmnocmo nonadanust crydainot mouxu (X, Y) 6 npsamoy2oavHuK, 02paHuseHnblil nPIMbLMU.
2.ITnomuocme cosmecmnozo pacnpedenenus f(X) cucmemvr ciyuaiinbix senuyun.
4.
Bep()}ITHOCTB CoaYd B CpPOK BCEX 3K3aMEHOB CTYAEHTOM
(dakynsrera paBHa (0,7. C nmomouibio HepaBeHcTBa YeObI-
meBa OLCHUTH BEPOATHOCTE TOro, 4YTO OOJIA COABHIKX B
cpok Bce 3k3ameHsbl M3 2000 cTyneHTOB 3aKiOYeHa B rpa-
Huuax ot 0.66 no 0.74.

BAPHAHT 21
1I'pymna crymentoB B 20 duenoBek cpaiga 2 SKk3aMeHa. B Talnmile JaHO YHCIO CTYACHTOB, IMOXYYHBIIUX
OIIpeJIeIICHHBIC OIICHKH Ha JIBYX DK3aMeHaX.

13ks. | 2 3 4 5

29K3.
2

3
4
5

Haiimu:



1. Hocmpoums mabauyy pacnpedenenus —u Haumu Mmamemamuyeckoe odcudanue (cpeonuil 6ann) u
oucnepcuro 0Jist Karco020 IK3AMEHA.

2. Haiimu pacnpedenenue oyenok y cmyoenmos, coasuiux 1-ii sxzamen Ha 5.
3. Haiimu cpeonuii 6ann, komopbliil nOIyuunu Ha 2-m sK3amene cmyoenmol, coaguiue 1-ii sxzamen na 4.
4. Havimu xosgpuyuenm xoppensayuu.
2.JlaHa TabIuIa, OnpeIelsIoNIas 3aKOH paclpeIelICH s CHCTEMBI IBYX CilydaiHbix BenmmduH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

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

3.3amana QyHKIMS pacipeIe/iCH s TBYMEPHOH ClIy4aiiHOW BEINYHHBI
Hatimu:
1.Beposmnocmo nonaoanus cayuainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panudeHnvlil nPIMolMU.

2.1Inomnocme cosmecmrozo pacnpedenenus f(X) cucmemvl ciyuaiinvix senuuu.
4

BeH3okonoHka N 3amnpasiisieT JieTKOBbie M TPY30BbIE aBTO-
Mobumu. BeposiTHOCTH TOro, YTO MPOE3XAIOIIMI JIETKOBOM
aBTOMOOWIb MOXBEIET Ha 3ampaBKy, pasHa 0,3. C momo-
LIbI0 HEpaBeHCcTBa YeOwilieBa HATH TpaHUIILI, B KOTOPBIX
C BEPOSITHOCThIO, HE MeHbmel 0,79, HaxomuTcsa HOJNsA 3a-
MPaBUBILINXCHA B TEYCHUE 2 4 JIETKOBBIX aBTOMOOWIIEH, €CJIn
3a 3TO BpeMs Bcero 3anpasuwiocsk 100 aBromobwieit.

BAPUAHT 22
1I'pymma crymentoB B 20 demoBek cpaiga 2 SKk3aMeHa. B Tabnwile AaHO YHCIIO CTYACHTOB, IMONYYHBIIUX
oTIpeieIeHHBIE OIICHKH Ha JIBYX DK3aMeHaXx.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoums mabauyy pacnpedeienuss U Haumu mamemamudeckoe oodcudanue (cpednutl 6ann) u
oucnepcuio 015 Kaxico020 IK3AMEHd.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen na 5.
3. Haivimu cpednuil 6ann, Komopwiti ROAYUULU HA 2-M K3aMeHe cmyodenmbl, coasuue 1-il sxzamen na 4.
4, Haiimu xoapuyuenm xoppensyuu.
2.Jlana TaGnuiia, ONpeIeIAIoNIas 3aK0H PacipeIeieHst CHCTEMBI JABYX Cly4aiHbix BeanuuH (X, Y):
X
Y
Haiimu:
1.Koagpgpuyuenm 1;

2.Mamemamuuecxue oxcudanust M(X) u M(Y);
3 Hucnepcuu D(X) u D(Y);
4.Koaghpuyuenm xoppenayuu Ryy

3.3amana QyHKIMS pacpeae/iCH s JBYMEPHOM ClTy4aiiHOW BEINIHHBI



Hatimu:
1.Bepossmnocmo nonadanust caydainot mouxu (X, Y) 6 npsamoy2onvHuk, 02panusennvlil npMoLMU.

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

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

BAPUAHT 23

1I'pymna crymentoB B 20 uenoBek cpaaiga 2 SKk3aMeHa. B TaOnmile MaHO YHCIO CTYACHTOB, MOJYYHBIIUX
oTIpeieIeHHBIE OIICHKH Ha JIBYX AK3aMeHax.

1oxks. | 2 3 4 5
29K3.
2
3
4
5
Haiimu:
1. Hocmpoums mabauyy pacnpedeienuss u Haumu mamemamudeckoe oocudanue (cpeOnuti 6ani) u
oducnepcuro 0Jis Kaxco020 IK3AMEHA.
2. Haiimu pacnpeoenenue oyenox y cmyodenmos, coasuiux 1-ii sxzamen nHa 5.
3. Haiimu cpednuii 6ann, komopwiti noayuunu Ha 2-m 3K3amene cmyoenmsl, coaguue 1-i sx3amen na 4.
4. Haiimu xosppuyuenm xoppensyuu.
2.Jlana Tabuuia, onpenessiFoNias 3aKOH paclpe/Ie/ICHIs CUCTEMBI BYX CiydaiiHbix BemunyuH (X, Y):
X
Y
Hauimu:
1.Koagpgpuyuenm 1;

2.Mamemamuueckue oxcuoanus M(X) u M(Y);
3 Aucnepcuu D(X) u D(Y);
4. Kosghpuyuenm xoppensayuu Ry

3.3amana QyHKIMA pacmpeaesieHus JByMEPHOH CIy4aiiHOW BEINIHHEI

Haiimu:

1.Bepossmnocmo nonadanus caydainou mouxu (X, Y) 6 npsamoy2onvruk, 02panudeHnvlil nPIMolMU.
2.1Inomnocme coemecmnozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuun.
4'. .

Breixon ubiAT B MHKyOaTope coctaBnsieT B cpeaHem 70%

YHUCNa 3WIOKEHHBIX AWll. CKONBKO HYXHO 3aJI0XWUTh SHll,

YTOOHI C BEpOSATHOCTHIO, He MeHbureil 0,95, oxunath, 4TO
OTKJIOHEHMEC YHC/Ia BBUTYITMBINMXCS LBITUIAT OT MaTcMaTH-

YeCKOro OXMaaHuA uX He npesHuano S0 (nmo abcomoTHOM

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

BAPUAHT 24

1I'pymna crymentoB B 20 denoBek cpaina 2 SKk3aMeHa. B Talnwiie JaHO YHCIO CTYACHTOB, IMONYYHBIIUX
ONpeJieNIeHHbIE OLIEHKU Ha JIByX SK3aMeHax.

1oks. | 2 3 4 5

29K3.
2

3
4
5




Hatimu:

1. Hocmpoums mabauyy pacnpedeienuss u Haumu mamemamudeckoe oxcudanue (cpeonut 6ain) u
oucnepcuro 0Jist Karco020 IK3AMEHA.
2. Haiimu pacnpedenenue oyenox y cmydenmos, coasuiux 1-i sxzamen na 5.
3. Haiimu cpednuii 6ann, komopwiti nOIyuunu Ha 2-m sx3amene cmyoenmol, coaguiue 1-u sxzamen na 4.
4. Haiimu xosgpguyuenm xoppenayuu.
2.JlaHa TabIuIa, OnpeelsFoNIas 3aKOH paclpeIelICHIsI CHCTEMBI IBYX CilydaiHbix BenmunduH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

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

3.3amana QyHKIMS pacipeIe/iCH s TBYMEPHOH ClTy4aiiHOW BEINYHHBI

Hatimu:

1.Bepossmnocmo nonadanust cayuainot mouxu (X, Y) 6 npsamoy2onbHuK, 02paHuseHnblil nPMbLMU.
2.IInomnocmo coemecmuozo pacnpedenenus f(X) cucmemor cnyuaiineix genuuun.
4' - - - -

OneiT paboThl CTPaxoBOW KOMIIAHMM IOKa3bIBAaeT, 4YTO

CTPaxoBOil ciyyail MPUXOOUTCA TIPUMEPHO HA KAXIBIA Ms-

TeIA AoroBop. OLEHUTH ¢ MOMOLUBI HepaBeHcTBa YeObl-

IeBa HEOOXOOUMOE KOJUYECTBO IOTOBOPOB, KOTOPHIE CliE-

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

YTBEPXKIATB, UTO JOJSi CTPAXOBBIX CIIYYAEB OTKIIOHMTCS OT

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

YTOYHHUTH OTBET C MOMOLUbIO CIEACTBUS U3 WHTETPATbHOMH

TeopeMbl Myaspa—Jlamnnaca.

BAPUAHT 25
1I'pymma crymentoB B 20 duemoBek cmaida 2 SKk3aMeHa. B Talnmile AaHO YHCIIO CTYACHTOB, IMONYYHBIINX
oTIpeieNIeHHBIE OIICHKH Ha JIBYX K3aMeHax.

1ok3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoums mabauyy pacnpederenuss u Haumu mamemamudeckoe ooxcudanue (cpeonuti Oann) u
oucnepcuio 015 Kaxico020 IK3AMeHd.
2. Hatimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii sxzamen na 5.
3. Haivimu cpednuil 6ann, kKomopwiti ROAYYUULU HA 2-M K3aMeHe cmyodenmol, coasuiue 1-il sxzamen na 4.
4, Havimu ko3¢ uyuenm xoppenayuu.
2.Jlana tabnuiia, Onpeelisionias 3aK0H Pacipe/ie/ieHus CHCTEMBI JBYX ciy4aiiHbix BeaunuuH (X, Y):
X
Y
Haiimu:
1.Koagpgpuyuenm 1;

2.Mamemamuuecxue oxcudanusi M(X) u M(Y);
3 Hucnepcuu D(X) u D(Y);
4. Kosgppuyuenm xoppenayuu Ryy



3.3anana QyHKUUS pacnpeaeneHus AByMEPHON Clly4aifHOIM BENN4nHbBI
Hauimu:
1.Beposmuocmo nonadanus cayuaiinoi mouxu (X, Y) 6 npsamoy2onbHuK, o2panuienHulil npsamolmi’
2.ITnomnocme cosmecmnozo pacnpedenenus f(X) cucmemvr ciyuaiinvix senuyun.
4.
B uensx koHtponsi w3 naptud B 100 ANIMKOB B3SUIM MO
OJHOM JeTanv U3 KaXIOro SIMKA U U3MEPHIM UX JUIMHY.
TPCGYCTCH OLCHMUTL BEPOATHOCTL TOI'O, 4YTO BBIYMCICHHAA
10 OaHHBIM BblﬁOpK[/I CpeaHAAa [UIMHA OCTallk OTJIMYACTCH
oT CpCJIHCﬁ JUIMHBI JeTaad BO BCEH MmapTuu HE bonee 4yeM
Ha 0,3 MM, eclid M3BECTHO, YTO CpelfHEe KBalIpaTHYECKOE
OTKJIOHEHHE He mnpesbiluaet 0,8 MM.

BAPUAHT 26
1TI'pymma crymentoB B 20 duemoBek cpmaima 2 dKk3aMeHa. B Tabnmile maHO YHCIIO CTYACHTOB, IMONYYHBIINX
oTpe/ieJICHHbIE OLICHKH Ha JIBYX YK3aMEHaXx.

15k3. | 2 3 4 5
29K3.
2
3
4
5
Hatimu:
1. Hocmpoumv mabauyy pacnpederenuss U Haumu mamemamudeckoe ooxcudanue (cpeonuti 6ain) u
oucnepcuto 05 Kaxico020 IK3AMeHd.
2. Haitimu pacnpedenenue oyenox y cmyoenmos, coasuiux 1-ii axzamen na 5.
3. Havimu cpednuii 6ann, komopwiti nOIYUUnU Ha 2-m 3K3amene cmyoenmot, coaguiue 1-i sxzamen na 4.
4. Haiimu xospuyuenm xoppensyuu.
2.Jlana tabnuiia, OnpeelsIoNias 3aK0H Paclpe/Ie/ieHHs CUCTEMbI JBYX ciy4aiHbix BennyuH (X, Y):
X
Y
Hatimu:
1.Koagpguyuenm 1;

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

3.3amana QyHKIMS pacipe/Ie/iCH sl TBYMEPHOM Cly4aiiHOW BEINYMHBI
Haiimu:
1.Beposmnocmo nonadanus cayuainou mouxu (X, Y) 6 npsamoy2onvruk, 02panudeHnvlil RPIMolMU.

2.1Inomnocme coemecmnozo pacnpedenenus f(X) cucmemvl cnyuaiinwix eenuuun.
4.

CKOJIBKO HYXHO TPOW3BECTH U3MEPEHUI, 4TOOBI C BEPO-
SITHOCTbIO, paBHOM (,9973, yrBepXaaTb, 4TO IOrpeLIHOCTD
cpenHeit apu(METHYECKOM pe3yJbTaTOB 3TUX M3IMEPEHMH
He npeBbicut 0,01, ecnu uU3MepeHUE XapaKTepU3yeTcs
CpeIHMM KBaJpaTMYECKUM OTKJIOHEHUEM, paBHBIM 0,037

TunoBble OLlEHOYHBIE MaTePHAJIbI K TpUaae /

Yacre 1. Ouenounnie 3aganus (popmar «O» yCTHBIN H/MJIM THCHMEHHbIH)
1. IlpocMoTpuTE TPEATIOKESHHYIO TUTEPATYPY U COCTABHTE TIIOCCAPHUIA:

Buibopounwiii memoo.
Hrmepeanvhvle oyeHku.
Ionueon u eucmozepamma.



Hownsamue 06 sxcnepmuvlx Memooax.

CmamucmuuecKkue OYeHKU napamempos pacnpeoeieHus..
Cmamucmuueckoe pacnpedenenue.

Omnupuueckas Qynkyus pacnpedeienust.

1. B gem 3axmouaercst BEIOOpOUHBIH MeTon? [IpuBeanuTe mpuMepsl.

3.Uro Takoe cratucTudeckoe pacmupenenenue? [IpuBenure mpuMepsl.

4.Kax pacCUHTHIBAIOT IIOJIUTOH M rHcTOrpamMmy? [IpuBenure npuMepsl.

5.Uro Takoe smmmpryeckas GpyHKIS pactipeneneHus? [IpusenuTe npuMepsl.

6.B geM cocTosT cTaTUCTHYECKHE OLICHKH IIapaMeTpoB pacupeneneHus? [Ipusequre npuMepsl.
7.Yt0 Takoe MHTEpBaIbHBIC OLEHKH? [IpuBeanTE MPUMEpHI.

8. Onmiure sxkcnepTHBIE MeTOB!. [IpuBeUTE IPUMEDHI.

IIpakTuyeckas padora 7. BoInosHuTe T0MaNIHIOO pacyeTHYIO padoty Ne 7:

1. T'umote3y O HOPMAJILHOM 3aKOHE PACHpECIICHHs MPOBEPUTH C MOMOIIBI0 Kputepus I[lupcoHa Ha ypoBHE
3ragnMoctd 0.=0.05 1o crexyrommuM TaHHBIM:
mi 6 13 22 28 15

mi’ 8 17 29 20 10

2. BBIUHCITUTH JHUCTIEPCHIO.

ITpon3BOIUTETHHOCTD TPYIa Yucio 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 dHAJIM3a U Npearojaras, 4To 4Mcjio ,HC(I)GKTHBIX I/ISI[GJ'II/Iﬁ B IMAPpTUH PACIIPEACIICHO 10

3akony [lyaccoHa, OnpeneuTh TEOPETUIECKOE YUCIO0 MAPTHil ¢ TpeMs NeeKTHBIMH U3ACTHIMH.
m 0 1 2 3 4 5 Hroro

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 — 9uciIo Ae(eKTHBIX U3/eIINii B TApTHH,
fi — rcno maptui,
fi meop. = TEOPETHUECKOE YNCIIO TIAPTHIA

4.Tlo pe3ynbratam 50 ONBITOB YCTaHOBJIEHO, YTO B CpeIHEM Juisi cOOpkH TpaHcopmaTopa Tpedyercs x=100 cex.,
S=12 cex.. B npeamnonoxeHny 0 HOPMaJIbHOM PacIpe/elIeHUH ONPEeIUTh ¢ Hae)kHOCThI0 0,85 BepxHIO rpaHuily
JUISl OLIGHKH HEU3BECTHOTO CPEJHEro KBaJApaTH4eCKOro OTKIOHEHHSI.

5. C nomouipto kpurepus [Tupcona Ha ypoHe 3Haunmoctu a=0,02 mpoBepUTH rUIIOTE3y O 3aKOHE paclpeeeHus
ITyaccona (B OTBETE 3aIMCaTh PA3HOCTh MEXKTY TAOIMYHBIMU M PAKTHUECKMMH 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 00BEMOM 25 BBIYMCIICHA BBIOOPOYHAsI CPETHSSI IMaMETPOB MOPIIHEBLIX Kouel. B npemioxxennu o
HOPMAJIHOM paclpe/ielleHNH HalTH ¢ Haie)kHOCThIo y=0,975 TouHOCTB J, ¢ KOTOPOH BHIOOPOYHAS CPEaHssS
OLICHMBAET MaTeMaTHYECKOE OKHIaHUE, 3Hasl, YTO CpeJHEee KBaJpaTHIeCKOe OTKIOHEHHE TIOPIIHEBBIX KOJIEl PAaBHO
4 mm..



7. ITo pesynbraTtam 100 OmMBITOB YCTAHOBIJICHO, YTO B CpeAHEM Juisi cOopku BeHTWs Tpedyercst Xq,=30 cek., a S=7
cek. B mpexnosioxkeHHH 0 HOPMalIbHOM PACIpPEACNICHUH ONPENEIUTh ¢ HagexHOCThio Y=0.98 BepXHIO rpaHHIly
IUISl OLCHKU G T€HEePaIbHOH COBOKYITHOCTH.

8. Ha ocHoBanmm N=4 wm3MmepeHWid TemIepatypsl omHUM mpubopom ompenerneHa S=9 °C. Ilpeamomnoxus, 9TO
HOTPEIIHOCTh M3MEPEHHs €CTh HOpMajbHas CllydaifHas BEIUYMHA ONPENeNUTb C HalekHOcThIo Y=0.9 HIKHIOMO
TPaHHUILY JI0OBEPUTEIHHOTO HHTEPBAIA JUIsl IUCTICPCHH.

9. Ha ocHoBanum u3MepeHus N=7 neraneil BbYUCICHA BHIOOpOYHAs cpeanss M S=8 Mk. B mpennonoxxenuu, 4to
ommOKa W3TOTOBIICHHUS paclipeleiicHa HOPMalbHO, ONpPENeNHnTh ¢ HaaekHOocThio y=0.98 ToYHOCTH OIeHKH

reHepanbHOU CpeJHEN.

10. B pe3ynpTrare aHain3a TEXHOJIOTHYECKOTO MPOIIECCa NONYyUCH BApUAIMOHHBIA PSI:

Yucno
neeKTHBIX 0 1 2 3 4
n3Jenmin
Yucno maptuit 79 55 22 11 3

[Mpennonaras, 4yro 4ucno AeEKTHBIX H3JEAMH B NapTUU paclpelesieHo 1o 3akoHy IlyaccoHa, ompeaenuThb
BEPOSITHOCTD MOSIBIICHUS 3 TE(PCKTHBIX U3CITHIA.

11. Y3 ny = 200 3amau mepBOro THIIA, MPEJIOKEHHBIX JUIS PEUICHHs, CTYAEHTHI pemian My = 152, a u3z np = 250
3a/a4 BTOPOTO THIIA CTYICHTHI penrtd My = 170 3amad. IIpoBeputs Ha ypoBHe 3HauumocTH o = 0.05 rumore3y o
TOM, YTO BEPOSITHOCTb PEICHUS 337a4yd HE 3aBHCUT OT TOTO, K KaKOMy THIy oHa oTHocurcs, T.e. Ho: P1=P2. B
OTBETE 3amucaTh pa3HOCTh MEXKIy aOCONIOTHBIMH BEIMYMHAMHM TaONMYHOIO W (aKTUYECKOro 3HAYCHUIt
BBIOOPOYHOI XapaKTEPUCTUKH.

Yactp 2. Ucnone3ys «HaBuratop» (CM. HIDKE) BBINOJHHTE KYpPCOBOW Y4eOHO-MCCIIENOBATEIBCKUN HPOCKT II0
BapHaHTY ¥ MOATOTOBBTECH K €T'0 YCTHON IPE3eHTAIMH-3aIUTE.

4.3. OneHo4HbIe cpeacrea aJisi l'lpOMe)KyTO‘lHOi;I aTTeCTalluM.

4.3.1. ®opMupyembie KOMNETEHI[HH

Kon HaumenoBanue Kon srana ocBoeHus HaumMeHnoBaHue 3Tarna oCBOCHUs
KOMITETEHIINU KOMITETEHIINU KOMITETEHIINU KOMIIETEHIINU
IK-21 CriocoOHOCTh TTAaHUPOBATH K -21.2 CHOCOOHOCTH MMPHMEHATh
" OpraHM30BHIBAThH MaTeMaTHYeCKHH armapar npH
MpOBECHHE IUIAHUPOBAHNH, OPTaHU3ALNH U
9KCIIEpPUMEHTAIBHBIX BHEJ[PEHUHU PE3yIbTAaTOB HAYYHBIX
HCCIIEOBAHUH, HCCIIEOBAHUM.
o0OpabaTbiBaTh JNaHHBIE C
UCTIONIb30BaHHEM
CTaH/IapTHBIX MaKeTOB
MpOrpaMMHOTO
obecrieueHus,
aHaJIM3UPOBAThH u
MHTEPIPETHPOBATH
pe3yJIbTaThl HCCIEAOBAHUI
[K-23 CrocoOHOCTh IIJIaHUPOBATH, IK - 23.2 CIOCOOHOCTH MPUMEHSTH 00IIHE
OpraHHU30BHIBATH " NPUHIUIIBI IUTAHUPOBAHHUS U
TICHXOJIOTHYECKH OpraHM3aIK HayYHBIX
COIIPOBOXKIATh  BHEJPEHHE HCCIIeI0BaHNH;
pe3yJIbTaToB HaY4HBIX
HCCIEIOBAaHUI

4.3.2 TunoBble OLIEHOYHBIE CPEACTBA

4.3.2.1. TMCBMEHHBIN BJIOK TIPOMEXKYTOUYHOM ATTECTAIIUA




Pemurh 3amanus:
1-8:

Ne | Bapmanr 1

Bapuanr 2

Bapuanr 4

1. Haiitu C=2A +0,5 B.

2
iz |

76
13
53
47

B

4 4

Az&gj
3
21

B=|64
44

45
A{ng
73
23
B4 54
64

2. Haiitu matpury C, o6parnyto k matpuiie C=AB +3E:

1 2 02

A=1(43 A=|24 A5 20

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

BrruucnuTens onpeaenuTens:

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, Onpenenuth MakCUMaTbHOE YUCIIO JTMHEITHO HE3aBHCUMBIX CTPOK MaTPHIIBL:

34212 ) 2 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 pemmuts cucremy:

( X1 +3x2-2x3=2
< 4x1-2x2+3x3=1
2x1-x2 =-1

2xX1-X2 +4x3=1
3xX1-X2 +2x3=2

4x1-3xp =-2

X1 -X3 =2

6. Pemuts MaTpuuHOE ypaBHEHUE!

3x1-2x2 +x3=-1
Y 3x1+4x,-2x3=0
C

el

(o) [

13

2 -2

<[]

7. Mertonom ["aycca pemmuTs cucTeMy ypaBHEHHUH, 3aJaHHYIO B MaTpu4uHOH popme AX=B.

Hano: X=(x1x2X3Xs )",

12-15 1-234 241
A4 2-13-1 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 ¢pyHIaMeHTaIbHYIO0 CHCTEMY PEIICHUH CHCTEMBI JIMHEHHBIX yPaBHEHUH !

j X1+2 Xo +3x3+4x4
3x1 +3x2-4x3+7Xa

{X1-2 X2 -4X3-3X4

-3x1 +3x, -6x3-2X4

3x1-5x2 +2x3-3x4

{ X1-3 X2 -2X3-X4

9-13:

Bapnantl.

Iim(\/ﬂ—x)

1.Beluuciaurte, X2

Bapuanr 2.

1. BeruuciuTh 1wom@anb (GUrypE,
OrpaHUYEeHHOMN JIMHUSIMY,
HCIIONb3YS OIpEEIICHHBIN
nHTerpan. CaenaTe 4epTex.

Bapmnant 3.

1. Beruncauts mpezpen
(GYHKINH, HE HCIIONB3YS
npaswio Jlonurans




2.HaiiTi IpOM3BOIHYIO: = In(tgx)

3.MccnenoBars GyHKUMIO U IOCTPOUTH €€
3 ny2

rpaduk: y=X 2X° + X

4.HaiiTu uHTErpAa:

I (6x—5)dx

2+/3x*> —5x +6

y=x>-4x y=0 x=0
X=95

2. Hafitm oOmee pemeHue WIH
oot HHTETpaj
I QepeHInaTbHOT0  YpaBHEHHS,
peluTh 3a1ayy Ko I

3aJ]aHHBIX HaYaJbHBIX YCJIOBHIA:

’ 2
y'cosx-lny=y y=1
npu X=7
3.Beraucnuts npenen GyHKOWH, HE
UCTIONB3ys Ipasuiio Jlonurans

l 8x°+7).
XIED 2x2+x )

2. Haiitn npousBoaHyo
GbyHKINH

()chl)3
x—1

3. UccnenoBats pyHKIHIO 1
MIOCTPOUTH €€ rpaduk.

f(x)= %(x3 —3x)

y=In

i A —x*+1  2x* )
!m 2x>—6x X —3/ | 4 Haiitu neonpenenenubiit
WHTETPaJ U BBITOIHUTH
. . MPOBEPKY
4. Haiitn npon3BoaHbIC QyHKITHIHA (DEPCHIMPOBAHUCM.
H X
_SinX+e jctgxdx;
e’ —sinx
Bapnanr 4. Bapuanr 5. Bapuanr 6.
1. Boruucnuts npenen GpyHKUuM, He 1.Beruncnute npenen Gpyskuuy, He | 1. Brruncnutsb npeen
ucnomnb3ys npaswio Jlonurans Ucronb3ys npasuio Jlonuramns GyHKIMH,  HE  HUCIOJb3Ys
2_ / 4+ 2x npasuio Jlonurans
I -x-1 . (3x*+13x+4
| ' 2x -1
N Ee— . COSZX—
2.Ha1/mj Hp-OI/I3BOI[HyI-O GbyHKIIH xlm X2 +3x—4 Ilm =
y =e* -sinx-In(sinx); ) or (x—7)
2.Haitt npon3BOAHYIO (GYHKIUH . .
3. UccrnenoBath GpyHKIUIO U IOCTPOUTH €€ c0s X 2. Haiitn  Heompee/IeHHBIH
rpadpuk y=X MHTETpa " BBINOJTHUTH
3. Haiitu HEOIPE/IENIEHHBIH | TIPOBEPKY
g(x) = (X +5x + 8) UHTETpal M BBIIOJHUTb TNPOBEPKY | AU PEPEHIIMPOBAHUEM.
nuddepeHIMpoBaHEM. Ax -1 q
4. Haiitn HeonpeﬂeneHHHﬁ MHTETpAT U J‘ xdx . J N X.
BBITIOJTHUTH IPOBEPKY }mq,(pe . X2 —8x+15 3. Jym— ITomans
1 HIIPO ]fa 4. Haiitu mnomans  Gurypsl, | Gurypsl, OTpaHUYEHHOM
'[ —.a rcctg \/; dx: e SI OTpaHUYEHHOMN rpadukaMu 4
Jx bynkunit na8a60n01‘/'1 =4y
f(X)=x—3 u g(X)=x“+4x-3 y= 8
; .
JIOKOHOM AHbe3H X" +4
4. HaiiTi npon3BOJHYIO
bynxmm: ¥ = In(zgx)
Bapnant 7. Bapuant8. Bapuanr 9.
1.BeraucnuTh npenen GyHKIAH, He 1. Haiitu HeompeneneHueli | 1. Haiith  HeompeneneHHbBIE
UCTIONB3Ys npaBwito Jlonurans HHTErpaj WHTETPaJIbl (pesynbrar
x—4 J- dx IIPOBEPUTH
) npepeHIpOBaHUEM).
Ilm(x+3j X2+ X2 +4x+4 Atdepentup )
X—>o0 o X
2. Haiitu ob1ee peleHue 2 M?CJIeAOBalb (pyﬂxlumo " a) _[—dX; 0) J.XS
HOCTPOUTE ee rpaduk: [2 —x
muddepeHnnansHOTO YpaBHEHUS u . .
HOCTPOMTh rpadWKd IBYX pasinmudblx | V =X — Ix" +x
, 2y 1. Haiitu upe jenbl yHiuy: | 2.BBIYACIATE  ONpeeeHHbIH
pEIIEHNH 3TOTO YPaBHEHU V) = —— HHTETPAIL. OKOHYATENHHBIN
X ]_.’1111 |“~ x —1-x] PE3YNBTAT MPEICTABUTEL B BUJIE
3. Haiitu HeompeneneHHble WHTErpanmbl | ~ = PUGIIKEHHOTO YHCIA.
(pesymbTar NPOBEPUTH 4. Haiitu dacTHOe  pelIeHHE
mudbepertmpoBanem). IuddepeHnnanbHOT0  YpaBHEHHS,
yIOBJIETBOPSIIOIIEE yKa3aHHOMY

nxdx;



YCIIOBHIO

X2
IVZ—X ” xy'—y=%, y(1)=—% I\/x+9+«/—

4. Bbl‘iMCﬂVlTbv II0LAb PUIyPBI, 3. Haiftu npenenst GpyHKITHH:
OrpaHUYEHHON JIMHUSIMH, UCTIONB3YS [ — -
ornpezeeHHbIi narerpain. Caenarb ];u_'l}l |ﬁ. x' =1-x

qCpTC)K; 4. HaiiTu dYacTHOE peIICHHE
y=x ——1_1’, muddepeHnnansHOTO

v=0 YpaBHEHHUS, YAOBICTBOPSIOIIEE

' JAaHHBIM YKa3aHHBIM YCJIOBUAM

x=0 y'+2y'=38y=3, y(0)=
x=3
Bapuant 10.

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

f ylx)dr.

0

ylx) = cosr + dxr 4+ *

2-3. Haiitu HeonpeaeieHHbIE HHTErPAIbI
(pe3ynbTaThl IPOBEPUTH
quddepeHnInpoBaHueM).

dx

dx _ x? _
a)jx3+x2+4x+4’ %) jﬁjx’ ‘) jm

4. Haiitu o01ee pemeHue nin o0mui
uHTerpan aupdepeHnaIbHOro
ypaBHEHHMsI, peluTh 3a1a4y Komm s
3a/1aHHBIX HaYaJbHBIX yCIOBHM:

vicosTx-lmy=y

=1
v pu
x=7

Pemuts 3apaun 14-55:
14.B posbirpeinie KyOka crpansl 1o ¢ytoony Oepyr ydactue 17 komana. CKOJBKO CyHIECTBYeT Croco0OB
pachpene/iuTh 30J0TYI0, CepeOPSIHY0 U OPOH30BYIO MeIain?
15. IIpou3sBesieHO TpuU BBICTpENa 1O MHIIEHH. PaccMaTpuBaroTCsi Takue 3JeMeHTapHble COOBITHS: A — IMOomNaiaHue B
MHIIICHb NP i-TOM BEICTpee; A — MpoMax 1o MUILIEHH IpH i-TOM BbIcTpene. BeipasuTh yepes A u A crenyromie
coObITus: A — Bce TpH nomnafanus; B — poHo aBa nonaganus; C — Bce Tpu npomaxa; D — xoTst ObI 01HO TIOTIaaHuE;
E — Gomnblre ogHoro nonaganust; F — He OoJbIe 0JTHOTO MOMalaHu
16. UrpansHbiil KyOuK OpocatoT aBa pa3a. OmucaTs MpOCTPAHCTBO AIEMEHTAPHBIX COOBITHIA. OnrcaTh COOBITHS: A —
CyMMa HOSIBUBIIMXCS OYKOB paBHa 8; B — 110 kpaiineil Mepe oiH pa3 nosiBUTCs 6.
17.B Baze c¢ useramu 15 rBozamk: 5 Oembix m 10 kpacubix. V3 Ba3bl Hayraj BbIHMMaloT 2 IBeTka. KakoBa
BEPOSTHOCTB TOTO, UTO 3TH [BETKH: a) 00a OeJble; 0) 00a KpacHbIE, B) Pa3HOIO IIBETA; ') OJHOIO IIBETA.
18. 13 mectu kaptouek ¢ Oyksamu |, C, K, b, H, M Hayraa ofHy 3a Jpyroil BHIHUMAIOT U PAacKJIaJbIBAIOT B PSJ| B
nopsizike mosiyieHust. KakoBa BepOsITHOCTB TOTO, 4TO MOSBUTCS CitoBo a) «HIC»; 6) «CIM»?
19. BeposTHOCTb TOTO, 4TO B TEUEHHH OJHON CMEHBI BO3HMKHET mojiomka cranka paBHa 0,05. KakoBa BeposTHOCTB
TOTO, YTO HE BO3HUKHET HU OJHO MMOJOMKH 33 TPH CMEHBI
20. CrynenT npumien Ha 3adeT 3Has Toibko 30 BompocoB n3 50. KakoBa BeposiTHOCTH cljauu 3adera, €Ciy Mocie
0TKa3a OTBEYATh Ha BOIPOC MPEII0J[aBaTelNb 3aJaeT elle OJ1H
21. C nomompio HaOIIOJEHNH YCTAaHOBJICHO, YTO B HEKOTOPOH MECTHOCTH B CEHTs0pe B cpenHeM ObiBaer 25 mHeit
6e3 noxas. KakoBa BeposiITHOCTB TOTO, YTO 1-T0 M 2-T0 CeHTAOpS K0XKAs He OyneT
22. BepOsiITHOCTh MONYYECHHUs YAAYHOIO Pe3ysbTaTa NpH MPOBEICHHU CIOXKHOTO XMMHYECKOro OImbITa paBHa 3/4.
Haiiti BeposiITHOCTb IECTH yJauHbIX pe3yapTaToB B 10-TH ombiTax.
23. BepositHocTh poxkaeHus Maiburka pasHa 0,515, nesouku — 0,485. B HexoTopoii cembe mectepo metei. Haiitu
BEPOSTHOCTb TOTO, YTO CPEI HUX HE OOJIbIIE JBYX JIEBOYEK.
24.Yrto BeposiTHEE: BBIUTPATh Y PABHOCHIBHOTO MPOTHBHUKA (BKIFOYAS HUYBIO) TPH MAPTHH W3 TISATH WM TATh U3
BOCHMH?

V'((



25. VI3 naptum, B KOTOpOoH 25 M3/enni, cpeu KOTOphIX 6 OpakoBaHHBIX, CIy4aiHbIM 00pa3oM BbIOpanu 3 u3xenus
JUTsl IPOBEPKU KadecTBa. HaiiTH BEpOATHOCTH TOTO, YTO: &) BCE M3ACNHsI TOAHbIC, O) Cpear BHIOPAHHBIX U3ACNHUIL
0JIHO OpPaKOBaHHOE; B) BCE M3MEUsI OpaKOBaHHBIC.

26.B Oenom simmke 12 kpacHbix M 6 cuHuMX mapoB. B uwepHom — 15 kpacHbix m 10 cuHmx mapoB. Bbpocator
UrpajJbHbI KyOuk. Eciam BbITasieT KONIM4ecTBO OYKOB, KpaTHoe 3, TO Hayraj Oepyt map u3 Oenoro smmka. Ecim
BBINIAJIET JII000C Jpyroe KOJMYECTBO OYKOB, TO Hayrag OepyT IIap u3 4YepHOro smuka. KakoBa BEpOSTHOCTH
TIOSBIICHHSI KPACHOTO Iapa?

27. BeposiTHOCTB TIOSIBIICHHS COOBITHS A TI0 KpalHEei Mepe OIWH pa3 B 5-TH HE3aBHCUMBIX HCTBITaHUAX paBHa 0,9.
KakoBa BepoATHOCTB MOSIBICHUS COOBITHSI A B OJTHOM HCIIBITAHHUH, €CITH IIPU Ka’KAOM HCTIBITAHUY OHA OXMHAKOBAs?
28. 13 xaxpix 40-xa M3memiid, H3TOTOBICHHBIX CTAHKOM-aBTOMaToM 4 OpakoBaHHBIX. Hayrazn B3simm 400 m3menmii.
Haiiti BeposTHOCTB TOr0, uTo cpenu Hux 350 6e3 nedekra.

29. BeposiTHOCTB NMPUCYTCTBUS CTyeHTa Ha Jiekiuu paBHa 0,8. Haiitu BepositHOCTB TOTO, yTO M3 100 CTyneHToB Ha
JIeKIUK OyAyT NPUCYTCTBOBATh HE MeHbIIe 75 1 He 6obure 90.

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

31. Tkau obciyxuBaer 1000 BepereH. BeposTHOCTE 00pbIBa HUTKH HA OJHOM M3 BEPETEH B TEUYCHUH OJTHON MUHYTHI
pasna 0,005. Haiit BeposITHOCTB TOTO, 9YTO B TEUCHUH OTHO MUHYTHI OOPHIB IPOHU30iAET Ha 7 BepeTeHAaX.

32.3amaH 3aKO0H pacmpeaeNieHUs JUCKPETHOHN CITy9aifHOW BEUIHHEI X'

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

33. Haiiti pyHKIIHFO pacipeieieHus ¥ IOCTPOUTD ee rpaduK.
34.3amaH 3aK0H pacnpeAesieHUs QUCKPETHOHN CIIyIaifHOW BENUIHHEI X'
X

Xi 0 1 2 3 4
pi P 2 0,2 0,2 0,3
Haiitu ¢pyHKumIo pactpeneneHus 1 IOCTPOUTE €€ TpaduK.
35. Monera OpomieHa 2 pasa. 3ammcaTh 3akoH pacnpeneicHus CJI Ben X — uwmcna nosBiacHus repba. Haiitu
(YHKIMIO pacrpe/iesieHns: 1 HOCTPOUTH ee rpaduk.
36. UrpanbHsiii kyouk OpoieH 3 pa3a. 3anucaTh 3akoH pacnpeaenctust CJI Ben X — dncia NosBICHUS 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. Ilo maHHOMY 3aKOHY paclpeaeICHUs JUCKPETHON CITydaiiHON BeTUYMHBI X HAWTH YHCIIOBBIC XapPaKTCPUCTHKY:
a) matemarideckoe oxuganne M(X); 6) mucnepcuio D(X).
xi | p/3 p/2 3p/4 5p/4
pi |01 0,7 0,05 0,15
39. CiyuaitHas BennunHa X pacnpezenieHa 110 HOPMaJbHOMY 3aKOHY ¢ MaTeMaTHYeCKUM OXKHJAHUEM @ U CPEIHUM
KBaJIpaTHUeCKUM OTKJIOHeHHeM S. Haiitu: a) BepositHocTh P(X1 < X < X2) momajmaHusi Cay4ailHO#M BENIMYUHBI B
unrepBan (x1; x2); 6) BenuuuHy uHTEpBaja , B KOTOPBIA C 3aJlaHHOW BEPOSATHOCTHIO P Tmomajaer 3HaueHue
ciyyaiiHoi BeauunHel X: P(X -a<d)=P.
40.3a1aH0 CTaTHCTHYECKOE pacrpe/elienne BoiOopku. Haiitu: a) sMmuprueckyto QyHKIH0 pacnpeaencuus F*(x);
0) TOdYeYHbIC OLEHKH [APAaMETPOB pAaCIpEACiCHHs: BBIOOPOYHOE CpejiHEee, HCIPABICHHYIO JUCIIEPCHUIO,
UCTIpaBIEHHOE CPETHEKBAAPATHUECKOE OTKIOHCHHE.
xi |13 14 16 20
ni |4 2 1 3
41. 3agaHO CTaTHCTHYECKOE pacrpejielicHue BoIOOpKH. HallTr: a) sMIMpHUIECKY O DYHKIIUIO pacipeaeeHust
F*(X); 6) ToueuHBIC OLEHKN MAapaMETPOB PACIIPEICIICHHUS: BRBIOOPOTHOE CPEIHEE, HCTIPABICHHYIO TUCIIEPCHIO,
UCIIPABJICHHOE CPEAHEKBA/IPATHUECKOE OTKIOHECHHUE.
xi | -7 -5 —4 -1
ni |3 1 2 4
42.Tlo  BbIOOPKE  00BEMOM n  OIpEAClcHBl  BBIOOPOYHOE  cpemHee X 6 W HCIPaBICHHOE
CpellHee KBaJpaTU4YECKOE OTKJIOHEHME S HOPMalbHO paclpeleleHHONM ciydailHoM BenuuuHbl X. Haiitu
JIOBEPUTEIIbHBIA UHTEPBAII ISl OLIEHKH HEM3BECTHOTO MaTeMaTHYECKOr0 OKUIaHus @ 1 aucniepcuu S. [Ipunsats P =
0,95.
43.B pesynbTaTe MPOBEICHHUS N OMBITOB IOMYyYeHHBI N map 3HadeHud (xi; yi). [domyckas, 4To X i y CBA3aHHBI
JIMHEHHOW 3aBUCHMOCTBIO Y = KX+, MeTomoM HaMMEHBIIMX KBAApaToOB HaWTH ko3 ¢uuueHtsl K i b , a Tarke
BBIOOPOUHBIH K03 dumeHT koppersuuu . IIpoBepuTh 3HAUMMOCTH KOPPEISIHOHHOW 3aBUCHMOCTH. IIpHHATH
ypoBenb 3HaunMoctu @ = 0,1.

| xi [ 0,2 [04 [06 [0,8 [1,0 |




Lyi

| 12,4

| 14,7

| 18,2

| 21,1

| 23,2

n=5

44, TIpenctaBuTh JAaHHYIO BBIOOPKY B BUE CTATHCTHYECKOTO psifa. [I0CTpOUTH MOMUIOH 9acToT (4acToCcTei). .
Haiitu BEIOOpOYHOE CpeiHee M BBIOOPOUHYIO JUCTIEPCHIO (CMEIICHHYIO 1 "HCIPaBICHHY') BApHAIIMOHHOTO psia.

[17 [32 [25 [29 [22 [19 [11 |25 |32 [21 [18 [17 [26 [25 [32 |19 |
45, Tlo nanHOi1 BEIOOpKE NOCTPOUTH TpaMK IMIMPHUYECKOH QYHKIIMU pactpeiesIeHUs]
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.Cnyuaiinas BenuuuHa X UMeeT CIeAYIOIUN 3aKOH pacpeie/ICHusL.
3HayeHue 1 2 4
BepositHOCTB 0,2 0,3 0,5

47. CocTaBUTh 3aKOH pacIipeieieHust cirydaiHbIX Besmaud X u Z = 2X. Haiiti Maremarndeckoe 0XXuaaHue 1
cpe/iHee KBaIpaTHUECKOe OTKIOHEHUE CiTydaitHbIX BennynH X u Z.

48. B rpymme o0yu4aercst 36 CTy1eHTOB. BepoATHOCTB TOr0, UTO I€Hb POKACHUS CTYIEHTa IPUXOAUTCS Ha
OTIpeIeNICHHBII IeHb To/1a, paBHa 1/365. O1eHUTh BEpOSTHOCTH TOTO, YTO, TI0 KpaifHeit Mepe, 2 CTYICHTa HMEIOT
OJIMHAKOBBIH ICHb POXKICHHS.

49. J1ns1 3amaHHO# BEIOOPKH

|6 178155 [10]13]17] 4 1afafe][ 7 [17] 8|

MOCTPOUTH BapUAllMOHHBI M CTAaTUCTUYECKHH PsiJi, CTATUCTUYECKYI0 TaONHUIy; MOJMUIOH YacTOT, KyMYyJSTY M
OMITUPUUECKYI0 (YHKIHMIO paclpe/esieHus; HaWTH CcpelHio apudMeTnueckylo, Menuany Me; momy Mo;
JIICIIEPCHIO; Cpe/iHee KBaJpaTH4YecKoe OTKIOHEeHHWe; KoddduimeHT Bapuaunu; KodPPUIMEHT acUMMETPHH U
3KCIECC.

50. KaxkoBa BeposTHOCTb TOTO, YTO HayAady OpOLIeHHAas B KPYT TOYKA OKaXKETCsl BHYTPH BIIMCAHHOTO B HETO
PaBHOCTOPOHHETO TPEYTrOJIbHUKA?

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

52. Tlo pe3ynbpTaTaM MPOBEPKH 3a4ETHBIX pabOT 0KAa3aJIOCh, YTO B IEPBOM Irpyme Moay4uiu 3aueT 20 CTyJeHTOB
u3 30, a Bo Bropoit 16 u3 32. KakoBa BepOosATHOCTH TOTO, UTO HayJady BEIOpaHHAs 3aUTCHHAS pa00Ta MPHHAIIC)KAT
CTYJCHTY NEePBOi IPYIIIBI?

53. Cpenu 25 cTyneHTOB, U3 KOTOPBIX 15 feByIIeK, pa3bIrpbIBaOTCs 4 MPUTTIALICHHUs Ha JUCKOTEKY, IpHYeM
KaXKJIbIi MOKET BBIUTPATh TOJHKO 0JIMH OuiieT. KakoBa BEpOsSITHOCTH TOTO, YTO Cpeu obyianaTeneii ounera
OKa)KyTCS a) TOJIBKO JIEBYIIIKH, 0) TOJBKO FOHOMM? KakoBa BepOSTHOCTH TOTO, YTO Cpemu obnaaaresneii Guiera
OKaXXYTCs JIBE JCBYIIKH U JIBOC FOHOIIIECH?

54. Tlpu yposre 3naunmoctu 0,05 nmpoBepuTh rUIOTE3y O pacipeaesicH|y Mo 3akoHy IlyaccoHa reHepaibHOM

COBOKYITHOCTH, €CJIH IO JaHHBIM BEIOOPKH 00beMa n=60 MTOJTyYeH CIEIYIONINA BapHAIMOHHBIN P

k 0 1 2 3 4 5 6 7
8 17 16 10 6 2

BapuanTsl

n
YacToTel

55. Ilpu ypoBHe 3Haummoctn 0,05 HpPOBEpUTH THUIOTE3y O HOPMAIBHOM paclpeleieHHH TeHepalbHOM
COBOKYITHOCTH, €CJIM HU3BECTHBI IMIIMPUYECKUE U TEOPETUUECKUE YACTOTHI

OMIupuIecKre 6 13 38 74 106 85 30 14
YaCTOTBI

Teopernueckue 3 14 42 82 99 76 37 13
YaCTOTHI

4.3.2.3. YCTHBIA BJIOK TPOMEXKYTOYHOM ATTECTAIIUU
[IEPBBII BOITPOC B BUJIETE

[1].
[2].
[3].
[4].
[5].
[6].
[7].
(8].

Marpuma. Onepanuy HaJ MaTPHUIIAMH.

OnpenenuTeny U UX CBOMCTBA.

O6parHast MaTpura.

Panr maTpuusl.

MuHopsI 1 anredpandeckue JOMOTHSHUS.

PasnosxeHne ompenemTenss MATPHIII IO JIEMEHTaM CTPOKH WIIH CTOJIONA.
CucreMa N TUHEMHBIX YpaBHEHUH ¢ N IEPEMEHHBIMHU.

Metox obpatHoi MaTpuis! u Gopmyinsl Kpamepa.



[9]. Meron I'aycca.

[10].
[11].
[12].
[13].
[14].
[15].
[16].
[17].
[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].
[26].
[27].
[28].
[29].
[30].
[31].
[32].
[33].
[34].
[35].
[36].
[37].
[38].
[39].
[40].
[41].
[42].
[43].
[44].
[45].
[46].
[47].
[48].
[49].
[50].
[51].
[52].
[53].
[54].
[55].
[56].
[57].
[58].
[59].
[60].
[61].
[62].
[63].
[64].
[65].
[66].
[67].
[68].
[69].
[70].

Cuctema M NUHEHHBIX ypaBHEHUH C N IEPEMEHHBIMHU.

Cucrema JIMHEWHBIX OJJHOPOTHBIX YPaBHEHUH.

®dyHnaMeHTa bHAs CUCTEMA PEIICHHH.

BexTopsl Ha MIIOCKOCTU U B IPOCTPAHCTBE.

N-MEpHBIH BEKTOP M BEKTOPHOE IPOCTPAHCTBO.

Pa3zmepHOCTD U 6a31uC BEKTOPHOTO MIPOCTPAHCTBA.

IIepexoxn x HOBOMY Ga3ucy.

EBKIMa0BO NpOCTPaHCTBO.

JIuneitHble onepaTopsl.

[onsiTre MHOXeEcTBa. AOCOJIIOTHASL BETMYMHA JISHCTBUTEIFHOTO yKcia. [lonsaTre GyHKIHM.
OCHOBHBIE CBOMCTBa (DYHKITHH.

OnemenrapHsle pyHKiuK. Knaccnduxanust GyHKIuA.
[IpeobpazoBanue rpaduKos.

IIpenen uncnoBoi Nocne0BaTENbHOCTH.

[Ipenen ¢pyHkuHu B OECKOHEYHOCTH U B TOUKE.

OCHOBHBIE TEOPEMBI O TpeieIax.

[Ipn3Haku CyIecTBOBaHUS Mpeeia. 3aMedaTeNIbHbIC IPEIeIbL.
HenpepsIBHOCTE QyHKIIHH.

3ama4n, IPUBOIAIINE K HOHSITHIO TIPOU3BOJHOM.

ITonsiTHE IPOU3BOAHOM.

3aBUCHMOCTD MEXKIY HEIPEPHIBHOCTHIO M AU (hepeHInpyeMOoCThI0 (DyHKIUH.
CxeMa BBIYUCIICHUS TPOU3BOJHOM.

OcHoBHBbIe paBmiIa AUGHEepeHINPOBAHUS.

[TpousBoHast CIIOXKHOM U 00paTHOM HYHKIUH.

[Tpon3BoIHBIE OCHOBHBIX JJIEMEHTAPHBIX (QYHKIUIL.

[ToHsITHE TPOM3BOAHBIX BBICIINX TOPSAKOB.

OcHOBHBIE TeOpeMbI AU HEPEHIINATHHOTO HCUUCIICHHS.
Bospacranue u yoriBaHHe (QYHKIHH.

OKkcTpeMyM (QYHKIUH.

Hawunbonpiree n HanMeHbIIee 3HaYeHUE (YHKIIMN HA OTPE3KE.
Bemyxnocts ¢ynkiun. Touku neperuoda.

Acumntotsl rpaduka GYHKINH.

OO01mas cxema ucciieoBaHust QYHKIHHA U IOCTPOEHHS UX rpadHKOB.
[Moustue nuddepennmana GyHKIHN.

ITonsaTHE TepBOOOPa3HOM (QYHKITMM U HEOTIPEIeIEHHOI0 HHTErpana.
Meroz 3aMeHbI IEPEMEHHOM.

MeTox HHTETPUPOBAHUS 110 YACTAM.

IToHsATHE ONpeneIeHHOro HHTErpaia, ero CBOMCTBA, TEOMETPHUUECKUI CMBICT.
3ameHa nepeMeHHON 1 (OpMyJla HHTETPUPOBAHMS 110 YacTSIM B ONPE/ICIIEHHOM MHTETpaJle.
JuddepeHnnancHpIe ypaBHCHUS.

Crny4vaiineie cOOBITHS. MHOXECTBO COOBITHIA.

Krnaccuueckoe onpenenenne BEpOsITHOCTH COOBITHS.

TeopeMmbl cIOKEHNSI 1 yMHOKEHHS BEPOSATHOCTEH. BEposTHOCTD MOSBIEHHS XOTsI ObI OJTHOTO COOBITHSI.
®dopmyIia TOIHOHN BeposSTHOCTH U Gpopmyina baiieca.

®opmyiiel beprynnu u IlyaccoHa.

JluckpeTHbIe cy4aifHble BEIMYHUHBL

3aKoH pacnpesieNieHns] BEPOITHOCTEH.

Maremartuueckoe OKHUJaHUE U JUCTIEPCUS CITy4allHON BEJITMUMHBL.
HenpepsiBHbIE cilydyaliHble BEIMUHUHBI.

OyHKIUS pacnpeneseHust BEpOITHOCTEH U INIOTHOCTh BEPOSITHOCTH.
MaremarnuecKkoe 0>KHIaHUe U ANUCTIEPCHUS HEMPEPBIBHBIX CIIyYalHBIX BEJIHMYHH.
Mopga u MmenuaHa.

PaBHOMEpHOE pacnpeneneHue.

HopmanbsHoe pacnpenenenue.

IToxazaTenpHOE pacnpenenenue.

YucnoBble XapaKTEPUCTUKN CHCTEMBI IBYX CITyYalHBIX BEIHIHH.
Bribopka u ee mpeacraBieHue.

OMrnupudeckas QyHKIHS pacTpeeIeHusI.

Ilonurox u rucrorpamma.

CraTHCTHYECKOE OIICHUBAHHE.

IIpoBepka craTucTHUeCKUX THNIOTE3. OCHOBHBIC TTOHSTHS.



BTOPOII BOITPOC (3AJIAHUE) B BUJIETE
[1]. PaBHbI 11 cleayrOLIME MHOKECTRA:
a){2,4,5}u{2,4,5,2}; 0) {1, 2} u {{1,2}};
B) {1, 2,3} m{{1}, {2}, {3}} ) {{1. 2}, 3} u {{1}. {2, 3}};
[2]. TIycre mamer muokectBa: E = {1, 2, 3,4,5}, X ={1,5}, Y ={1, 2,4}, Z={2, 5}.
[3]. Haiitu MHOXeCTBA:
aAXNY;0)(XNnZ)uY’;B) XU (YN 2Z).
rXuY)n(XuZ);nXuY);e) X’ nY’.

[4]. Hauepruts quarpammel BeHHa, WLTIOCTPHPYIOIINE IIOCTPOCHUE MHOYKECTB, U IOKA3aTh, YTO 3TH YTBEPIKICHHS
HE BCET/1a BEPHBI:

a)(AuB)NnC=AuBNC); 6)(A\B)uB=A; B)(AnB)\A=0;
r)(AuB)\B=A; 1) (A\B)uC=(AuC)\(BuUC).

[5]. Ompenenuts MHOXecTBa A N B; AU B; A\B; B\ A 1 1306pasuts ux Ha 4HCI0BOM OcH (IUTOCKOCTH),
ecmm: a) A=(-1,2]; B=[1,4);6) A={x:-4<x<1};B={x: 0 <x<4}.

2
B) A={(X,y) € Ry x> +y? <1}; B={(x,y) e R} X+ (y- 1)< 1}, rne R* _ pemecrrenmas miockocTs. r) A={x:
X2 —x—2>0}; B={x: 6x—x?>0}; ) A ={x: sinnx = 0}; B = {x: cos nx/2 = 0}.

[6]. Pewmuth ypaBHEHHS:

a)[x-5-2x+8|=-12; 6) 5+ [x +2||=10; B) [X| +|x -1+ [x-2[-25=0; 1) X2+ x| -2=0; m) [x + 1|+ |x| + |x -
1=6; eyxjx+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, UITIOCTPUPYIOIIYIO
MOCTPOCHHE ITUX MHOXECTB.

[8]. Omucars muosxkectso A={x € N |X? - 3x — 4 < 0} nepeuncieHueM ee >IeMEHTOB.

[9]. Cuwmras orpesok [0,1] yHuBepCaTbHBIM MHOKECTBOM, HAUTH U M300Pa3UTh HA YHUCIIOBOM MPSIMOU JTOTOTHEHHSI
MHOY€ECTB:

{0, 1}; 6) (%4, %2); B) (0, %]; r) {0} U [%, 1).
[10]. dokasars, uto mis muokecTB A, B, C =

AnBuC=(AnB)U(ANC);6)A\B=ANnB’;B) AUB\C)=(AUB)Nn(AUC); )(AuB)N (AU
B’) = A

[11]. doka3ate, uTo a) ypaBHeHHE a +x =D uMeeT eAMHCTBEHHOE perieHne x = - a + b;
0) ypaBHeHHE ax = b HMeeT eIUHCTBEHHOE pemenne 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 IIPUTOBOP.

[13]. CocraButs Tabnuusl ucTuHHOCTH s cieyomux Beipaxennii: a) (AAB) — (Bv A); 6)
AvB—>(A-C);8) (A—>B)v(AAB); 1) (A>B)A(B—C)) > (A—>C).

[14]. Pemiuthy 3amaum: a) CKOMBKMMH CIIOCOOAMH MOYKHO PACIOJIOKHTh Ha [MOJKE MATHUTOMHOE coOpaHue
counHeHuil; 6) B matemarndeckoMm kpyxkke 25 uwieHoB. HeoOxoammo u30paTh mpejcenaTess, ero 3aMeCTUTENs,
penakropa creHraseTsl U cekperaps. CKOIBKIUMH CIIOCO0aMH MOXKHO 00pa30BaTh 3TY PYKOBOISIIYEO YETBEPKY, €CIIU
OJTHO JIMII0 MOET 3aHUMATh TOJBKO OJUH 1MOCT? B) B pallOHHO# opraHu3anuu HEKOTOPON MapTUU HACUUTHIBAETCS
150 unenoB. CKOJNBKAMH CIIOcObaMK MOKHO M30path 6 meseratoB Ha chesfl. T) [ mojera Ha Mapc HEOOXOAMMO
YKOMIUIEKTOBATh IKHUIAX KOCMHYECKOTO KOpalist B cocTaBe: KOMaHAWP KOpabis, MEepBbIH MOMOIIHHK, BTOPOI
MTOMOIITHUK, /1BA OOPTHH)KEHEPa U OJUH Bpad.

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



[16]. Ha tpenupoBke 3anuMarotcst 12 6acker00aucToB. CKOJIBKO MOXKET OBITH 00pa30BaHO TPEHEPOM Pa3HBIX
CTapTOBBIX MATEPOK?

[17]. Ckonbkumu criocobamMu MOYKHO PACIIOIOKHUTE Ha IIAXMATHON JOCKe 8 najeii Tak, 4TOObI OHU HE MOTJIU B3SITh
JpyT apyra?

[18]. CkonbKko pa3HBIX TPEX3HAUYHBIX YHCEN MOXKHO cocTaBuTh U3 mudp 1, 2, 3, 4 u 5 npu ycioBuH, 4T0 HHU OJHA
mudpa He TOBTOPSAETCS?

[19]. CkonbKkO TpeX3HAUHBIX YHCET MOXKHO COCTaBUTh U3 1udp 1, 2, 3, 4 u 5, ecnut MPBI MOTYT TTOBTOPATHCS?

[20]. Hoxkaxwure, 9TO CIEMYIOMIE BEHIPAXKEHHS SBIISIOTCS TABTOIOTHAMHY; A) (K —>A) > A; 06) (K —>J)—>A;
B) (U —>A)—>A; ) (4> B)AB)—>A4;1) (An(A—>B)—>B; ¢ A—>(A—>B).

[21]. Mokazate cnenyrotue skBusanenthoctd: a) (AAB)v A< A; 6) (AvB)A A< A; B)
(AVB)AAd < AAB;1) (AAB)VA< BvA; 1) (AAB)V(AAB) < A.

[22]. Perunts 3amaun: a) CKONBKO PA3IMYHBIX CIIOB MOKHO 00pa3oBaTh MPH MEPECTAHOBKE OYKB CIIOB: «COOBITHEY H
«MatemaTHKa»? 6) B xonone 32 kaptsl. Pasnarorcs 3 kapThl. CKOJIBKO MOKET OBITh CIIy4aeB MOSBICHUS POBHO
OJIHOTO Ty3a Cpe/id PO3JaHHBIX KapT? B) B mpoxaxy moctymmii oTkpbITKH 10 pasHbIX BuaoB. CKOJBKHUMU

crocob6amu MOKHO 06pa3oBath Habop U3 12 oTKpHITOK? U3 8 OTKPBITOK? I) CKOIBKO Pa3HBIX YETHIPEX3HAYHBIX
YHces MOKHO coctaButh U3 udp 0, 1, 2, eciu ta ke camas uppa MOKET HOBTOPATHCS HECKOJIBKO pa3?

[23]. CkonbKO pasmHyYHbIX CIIOB MOYKHO 00pa30BaTh MPH MEPECTAHOBKE OYKB CIIOB. KCOSMHCHUE» U KCTATHCTHKAY?

[24]. B komoze 32 xaptsl. Paznarorcst 2 kapThl. CKOJIIBKO MOXKET OBITh CIydYaeB MOSBICHUS IBYX CEMEPOK Cpean
PO3IaHHBIX KapT?

[25]. CkonbKO MATH3HAYHBIX YHCET MOYKHO COCTaBUTH U3 1udp 1, 2, 3, eciu qomyckaeTcsi MOBTOPEHHE ITUX mudp?
CKOJBKO TATH3HAYHBIX YHACEN MOYKHO cOcTaBuUTh U3 mudp 0, 17

[26]. daust matpuims: A u B:

0 -1
A= 230 B=|13 2
1 -1 4 -
0 3
[27]. VYka3aTb, KaKue U3 HIKEIPUBEACHHBIX Olepalyil BBIOJHUMBI, U BBIIOJIHUTD HX.

a)A+B; 6)AT+B; B)A+BT; r)AT+B". n)AB; e) ATB; x)ABT; 3) BAT.
[28].  Hambl marpuis A u B:
-1 2 3
A=
0 13 0 B 2 30
1 -1 4
[29].  VYkasare, Kakue U3 HIDKENIPUBEAEHHBIX ONEPALMI BBITOJIHUMBI, U BBITIOJHUTE HX.

a) A+B; 6)AT+B; B)A+BT: NAT+BT. )AB; ¢)ATB; x)ABT;  3)BAT.

[30].  Haiitu onpeaenurens MaTpHUIbL:

1 0 4 1
0 -2 2 -10
C=
0 0 3 13
0O 0 0 3
0 0O 1
[31]. Haiitu onpenenurens MaTpuusl: C — 0 0 2 -10
0 3 5 13
-3 45 6

[32].  Haiitu marpuiy, oOpatHyto matpuiie C, eClii OHa CYIIECTBYET



1 0 4 1
0 -2 2 -10
C-=
0 0 3 13
0 0 0 3
[33].  Haiitu matpuiy, o6parHyto Marpuiie C, eciu OHa CylIeCTBYET
0 00 1
0 0 2 -10
C=
0 3 5 13
-3 45 6
[34].  Haiitu panr marpu
2 1 -4 -1 3 5
A=|4 2 0 B=2 -6 0
1 -3 4 1 -3 -5
[35].  Haiitu panr matpui
-2 -1 3
C=4 2 -6
2 1 -3
[36].  Pemruts cuctembl ypaBHEeHHI MeTomoM [aycca:
2% + X, +3%X; = 5 X +4X, = 2
a) {4X +2X,+6X;, =8 ; 6) {3X +X,+2% =-3.
X +2X, —4X, = -1 X +X, + X3 =5
3X =X, +2%X;, = 4 X +X,+X%X, =1
B) X +9X,+4X, =7 ; 1) X, +2X, =3
—9%,+3X,—6X;, =5 S5X +3X,+X%X; =5
[37]. Omnpenennuts 00IACTH CYIMIECTBOBAHHUS U O0JIACTH 3HAYCHUH CIeTYFOIIX (HYHKIIUH:

a) y:\/ﬂ; 6) y=|09(X2_4); B) yZSin(\/;)

Jx
r) y:V2+X_X2 ; ﬂ)y:Iogzlog4x; e)y_sinﬂx.

[38]. Tocrpouts rpaduk byHKIHH y=ax+b, e abeR.
[39].  Berumcauts mpeaessl
. oxP-1 : 2 : 2-1
a)lim_——=— g lim_——>———; g lim————
x>0 2x° —x -1 12X —x-1 X0 2X° =X -1

2

. =3X .
[40]. Harnucats ypaBHEHHE KacaTelbHOM 1 HOpMAaH K TpaduKy QyHKIMH y B 3aJJaHHON TOYKE

[41]. Haiitu nepByto U BTOPYIO IPOM3BOIHbBIC (DYHKIIHIA:

o Y=In(exX) y=5"+./(x—Inx) .

[42]. UccnenoBath GyHKIMH U MOCTPOUTH UX TPAPUKU

M (-2, 12)



X2

1

y= y=x+=
» X-lig Xy y- 2
3x+1

[43]. HccrmemoBaTh GyHKIMH M TIOCTPOUTD MX TPAdHUKH:

y=x"*(1-3x)

r)

X2

el y="—-2x*
a) Y =2Xe 2; 6 4 B y=Xx2+24J-X.

[44] HaﬁTH HeonpeaeneHHme I/IHTeraHI)I METOAOM HeHOCpeZ[CTBeHHOFO I/IHTeI‘pI/IPOBaHI/IH
dx

a)I\/?'

3x% +1 Cdx
Ixz(x2+1) X; B) _[e 5%dx.

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

a)y=—x +3, y=0 5) y =—X"+4Xx, y=2x.

[46]. Haiitu momanu Guryp, OrpaHUUEHHBIX CIEAYIOIUMHA KPUBBIMH:

a)y:x2—2x, y =4x—x? ) y =X, y=\/;_

[47]. Honarast, 4TO MPOM3BOJIBHAS (DYHKITUS f nuddepeHnupyema, mpoBepUTh CICIYIONINE PABCHCTRA!
a)
oz oz

——X—=0, z=f(X*+Yy?
Yox *oy (x*+y7)

[48]. Pemuts auddepeHiinaibabie ypaBHEHUS IEPBOTO TOPSAKA C Pa3AENAIOIIUMUCS TIEPEMEHHBIMH

2
_2xy y'+X:O

a)y - x? -1 5) X &) Xzyl—\/;COSZyZOl

[49]. Haittu obuue penrerus muddepeHMATBHBIX ypaBHEHHI TIEPBOTO MOPS/IKA

y

y == : 2 CL g2 2
) X X, Y m2Xy=el Ly +xy=x"
[50]. Haiitu peuienue audhepeHIHATBHBIX YPaBHEHUI BTOPOTO MOPSIIKA

)XY Y =04
[51]. Peruuts 3amaun: a) W3 komomas! kapt (36 KapT) Hay ady BEIHUMAIOTCS OfHA KapTa. HalTi BeposSITHOCTH TOTO,
YTO OHA OKAXETCsI Ty30M. 6) UeThIpeM UTpoKaM pas3aaeTcst MOpoBHy Kojoaa u3 36 xapt. OnpeaenuTs BeposITHOCTE
TOTO0, YTO KaXIBIif MTPOK MOTYYHIT KAPTHI TOJBKO oo Mactu? B) B ypre 30 mapos: 10 kpacHbIx, 5 cuaux u 15
Genbix. HaliTi BepOsSITHOCTD TOSIBIEHUS IIBETHOTO Tapa.r) 3 komomasr kapT (36 kapT) Haymady BHIHUMAIOTCS TPH
KapThl. HaifTi BEpOATHOCTD TOTO, YTO CPEIM HUX OKAKETCS TOJIBKO OJIUH TY3.

y +3y =5x+1, y +2y =(Bx+7)e". 0 y +y —2y=8sin2x.

[52]. B paiione mroniapro 16 KB. KM HaXOIUTCS OOBEKT MPOTUBHUKA. [IJIs1 €r0 0OHApYIKEHHUS BbICIaHa
pas3BebIBaTebHas rpymma. OueHuTs 3@ QeKTHBHOCTE NEHCTBHS pa3BeIbIBATEIBHON IpyITEl Yepe3 1 yac BepeHus
Pa3BeJIKH, eCii €€ CKOPOCTh TePeIBIKEHNUS B pailoHe cocTaBisieT 3 kM/uac npu 3G GEeKTUBHOM pauyce
obHapyxeHus 1 kM.

[53]. YuacTHuKH skepeObeBKH TSHYT U3 sSIIKKA XKETOHbI ¢ HoMepamu oT 1 10 100. HaiiTu BeposTHOCTb TOTO, YTO
HOMep II€pBOro, Hayjauy M3BJICUCHHOTO )KETOHA, HE COEPKUT LU(PHI 5.



[54]. Ha mepBOM 3Ta)ke CEMHITAXHOTO A0Ma B TUPT 3anuty 3 yeaoBeka. BeposiTHOCTh BbIX0/1a KA 10r0 13 audra
Ha JIFOOOM 3Take oJHaKoBa. Halinute BeposTHOCTH coObITHI: A — "Bce BhIILIM U3 udTa Ha 4 sTaxe”, B — "Bce
BBIIIUIM U3 TU(TA HA OTHOM U TOM ke 3Taxe", C — "Bce BRIXOMWIM U3 JIM()Ta HA Pa3HBIX dTaxax'.

[55]. B omHoii rpymme 18 cTyaeHToB, 13 KOTOPBIX 9 ydaTcs Ha «OTIAUYHO». B Apyroi — 16 cTymeHTOB, U3 KOTOPBIX
Ha «OTIAMYHO» y4arcs 4. M3 ka0l rpymIsl ciiy4aiiHbIM 00pa3oM BBIOpaiTi 10 OZHOMY CTyAeHTY. Kakosa
BEPOATHOCTH TOTO, YTO &) KAKIBIH U3 HUX yUUTCS Ha «OTIMYHO»; 6°) 00a ydaTcs Ha KOTINIHO»?

[56]. dBa crpenka caemnamu o OAHOMY BBICTPEIY B OJHY H Ty )K€ MHIICHb. BepOsSTHOCTh MOMagaHus B MULICHD IS
nepBoro crpeika pasHa 0,6, a g sroporo — 0,4. B Mumenn okaszanace oHa npobouHa. Haiftu BeposITHOCTB TOTO,
YTO NPOOONHA IPUHAIICKHT NIEPBOMY CTPETIKY.

[57]. dBa crpenka caenamu o OAHOMY BBICTPEIY B OJHY H Ty )K€ MHIICHB. BepOsSTHOCTH MOMagaHus B MUILICHD IS
nepBoro crpenka pasHa 0,8, a aist Broporo — 0,5. B Murienu oxasanacek onHa npobonna. Haiitu BeposiTHOCTB TOTO,
YTO NPOOOMHA NPHHAIIICIKHUT BTOPOMY CTPEIIKY.

[58]. BeposiTHOCTB, 4TO Majioe MpeANnpusiTHE CTaHeT OAHKPOTOM B TeueHue roja pasHa 0,2. HaiiTu BeposSTHOCTS,
YTO M3 BOCBMH MAIIbIX MPEAMPUATHI 32 MEPBhIA T0 00aHKPOTATCS JABA MPEIIPUITHS.

[59]. Kinents! GaHka, He CBSI3aHHBIC IPYT C APYTOM, HE BO3BPAIAIOT KPEIUTHI B CPOK ¢ BeposATHOCTHIO 0,1.
CocTaBUTh 3aKOH pacHpeaeseHHUs YHCiIa BO3BPALICHHBIX B CPOK KPEAUTOB U3 YHCIa S BhIIaHHBIX. Haliti
MaTeMaTH4YECKOE OKUIAHUE, JUCIEPCUIO M CPEeJHEE KBaJPAaTUIECKOE OTKIIOHEHUE YHCIIa BO3BPAILEHHBIX KPEIUTOB.

[60].  Cayuaiiabie Benmuuunbl X v Y HE3aBHCUMBI U KIMEIOT OJIH M TOT )K€ 3aKOH PaCIpe/ICIICHNUS.
3HaucHUe 1 2 4
BeposaraocTh 0,2 0,3 0,5
[61].  CocraButh 3aKk0H pacnpenaeneHus ciydaiiHoi Bennunasl W=X+Y. Haiitu MaTemaTudeckoe OxuIaHUE U

CpeaHEeC KBAAPATHICCKOC OTKIIOHCHUC CJ'Iy‘IafIHOfI BenuuuHbl W,

[62]. B unctHTyTe 00yuaercs 730 cTyaeHTOB. BeposTHOCT TOTO, YTO [ICHb POXK/ICHUS CTYICHTA IPUXOJUTCS HA
oTpe/ieIeHHbIH JieHb rofa, paBaa 1/365. Haiitu Hanbosee BepOsSTHOE YHCIIO CTYACHTOB, POAUBINUXCS 1 sHBaps,
OLICHUTB BEPOATHOCTb TAKOT'O COOBITHSL.

[63]. ®upma packiampiBaeT pEKIaAMHBIC JTUCTKHU MO OYTOBBIM SAIIMKaM. [IpexHUI OMbIT pabOTh MOKA3bIBALT,
uto Ha 500 peKIaMHBIX JTUCTKOB MPUXOAUTCS OMHH 3aka3. A) OLEHUTh BEPOSITHOCTH TOTO, YTO MPHU pasMenieHnn 25
TBICSY JINCTKOB YHCIIO 3aKa30B OyzeT paBHo 48. B) OneHnuTh BEPOSITHOCTH TOTO, YTO MPH pasMenieHnn 25 ThICSd
JIMCTKOB YMCIIO 3aKa30B OylIeT HaXoJUThCs B penenax ot 45 o 55.

[64]. TIpemcraBuTh JaHHYIO BEIOOPKY B BHJE CTATUCTUYECKOTO psija. [IOCTPOUTH MONUTIOH 4acTOT (4AaCTOCTEM).

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

[65].  TIlo maHHO# BBIOOPKE TOCTPOUTH TPA(UK SMITUPHUECKOM DYHKIMH pacpeaeIeHus.

1 3 8 17 |6 14 |6 9 5 9 12 |17 |6 7 8 6
[66]. TlocTpouTh rHCTOrpAMMBI YACTOT M OTHOCHTENBHBIX YaCTOT PaclpeIeIeHHs:
HurepBan 2-5 5-8 8§-11 11-14
YacroTa 9 10 25 6
[67]. B ropone padoraer N = 30000 uenosexk. [Ipu Bei6opourom ompoce N = 600 paboraronux 0ka3zanock, 4to K

= 200 n3 HUX UMEIOT BhIcIee oOpa3oBaHue. HaiiTu:

a) BEPOSTHOCTh TOTO, YTO JIOJIS JIFO/IEH C BBICIIMM 00pa30BaHMIO CPEIU BCeX pabOTAIOIMX TOPO/Ia OTIINYASTCS OT
BEIOOpOYHOI He Ooiee yeM Ha 10%;

0) rpaHuIIBl JOBEPUTEIHLHOTO MHTEPBAIA I/ YHca paboTaOMIMX ¢ BRICHIAM 00pa3oBaHueM (JIs TOBEPHTEIBHBIX
BepositHocTel, paBueix 0,95 1 0,99).

6) petnTh 3amaay npu N = 40000, n = 1000, k = 400.
[68].  Hust 3amaHHOM BEIOOPKH

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

MOCTPOUTh BAPHALMOHHBIA W CTAaTHCTHYECKUH PN, CTATUCTUYECKYIO TaOJIWIly; HMOJMIOH YacTOT, KyMYyJATy H
SMIMPHUYECKYI0 (YHKIMIO pacrlpeneleHus; HalTH CpenHio apudmeTndeckylo, Meawmany Me; moxy Mo;



JICIIEPCHIO; Cpe/iHee KBaJpaTH4YeCKoe OTKIOHEeHHWE; KoddduimeHT Bapuaunu; KOdQPHUIUEHT acUMMETPHH U
JKCIIeCC.

[69]. Ha aByx 3aBogax mo ourcTke TorwuBa (B Muauane u Texace) npoBeneHo mo 12 mpoBepok HaIu4ust
npuMeceit (Mr/T) B BBITYCKaeMO# POTYKIIUH.

HNuauana 979 985 955 924 890 756 790 850 930 777 790 930

IMonaras, 9T0 KONIMYECTBO IpuUMeceii (Bec) MOMUMHACTCS HOPMAIbHOMY 3aKOHY, Ha ypoBHe 3HaunMoctH o = 0.05
BBISICHUTB, MOYHO JIM CUUTATh, YTO Ka4YECTBO OUUCTKH TOIJIMBA HAa 3TUX 3aBojax oJuHakoBo. Ha ypoBHe
3HaunMocTy o = 0.05 BBIICHUTH BIMSHIE MECTOIOIOXKEHHUS 3aBO/Ia Ha CpelHee 3HAYCHUE Beca PUMECEH.

. X(t)=Xe ' (t>0),

[70].  Cayuaiimbrit iporiecc ompenensieTcs GopMyIIoi: rae X — cirydaifHas BeTHIHHA,
pacrpe/esieHHas 10 HOPMaJIbHOMY 3aKOHY € NapaMeTpamu a ¥ ¢ 2. HaliTu MaTeMaTHuecKoe 0)KHIaHue, TUCTIEPCHIO,
KOPPEJSILMOHHYI0 1 HOPMHUPOBAHHYIO KOPPEISIHOHHY0 (QYHKIHIO CllydailHOTo mporecca. [IpencraBuTh qaHHyro
BBIOOPKY B BHJIC CTATUCTHYECKOTO psifa. [loCTPOUTh MOJIUIOH Y4acTOT (4acTOCTei).

[IIxana oueHnBaHuA

HTOFOBaﬂ OLI€EHKA CKJIaAbIBACTCS U3 KOJIMYECTBA 6ann03, nonyqume CTy,Z[CHTOM 3a.
— IIOCCUICHUC ay[[I/ITOpHLIX BaHﬂTHﬁ;

— BBIITOJIHCHUEC JICKITUOHHBIX 3az[aH1/1ﬁ;

— AKTHUBHOCTH Ha CeMI/IHapCKI/IX BaHSITI/ISIX;

- y‘IaCTI/Ie B OpFaHI/I3aHI/IOHHO-[[E:HTCJ'[I)HOCTHI)IX I/Il'“an;
— BBIIOJIHEHUE ayJUTOPHO-TIPAKTUUECKUX 3alaHui;

— BBINIOJTHEHNE MTPAKTHUECKUX padoT;

— BBIIIOJIHCHHUEC JOMAIIHUX pa60T;

— BBIIIOJIHCHHUC I/IH,E[I/IBI/II[ya.IIBHLIX IINCBMCHHBIX pa60T;
— OPE3CHTAlIUIO-3AIUTY KYypCOBOI'O HpOGKTa;

— IIUCbMEHHYIO aTTECTaLHUIO;

— YCTHYIO aTTeCTalHIO.

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

Ornenka HeynosnerBop. | YmosmerBop. | Xopoiro OTnmgHO
Kon-Bo Ouenka| F(2) | FX(2+) | E(3) |D(3+) C(4) B(5) | A(5+)
KPEAUTOB
ECTS
Max
cymMMma
6asuioB
3 108 <37 37-54 |55-63 |64-72 | 73-90 |91-99| 100

A Brlparomuiicst pe3ynbrat

B Ouens xopommii pe3yabrar

C Xopommii pe3yibTaT

D VY noBneTBopUTENbHBIN pe3yabTaT

E MuHuManbHbIi pe3ysbTaT



FX HeynoBieTBOpHUTENbHBIN pe3yabTaT ¢ BO3MOKHOCTBIO YCTHOT'O 3auéTa

F HeyZ[OBHeTBOpI/ITeJIBHLIﬁ pe3yiibTarT € HGO6X0,HI/IMOCTI;IO MOBTOpa JUCHUIIIUHBL

4.4, MeTonnuecKue MaTepuasibl
BBoaHbIe 3aMeuaHus

Texymuit KOHTPOIH YCIIEBAEMOCTH M TIPOMEKYTOUHAS aTTECTAIUs 0 JUCIHILINHE «MareMaTHKa
M MaTeMaTh4ecKasl JIOTUKa» B COOTBETCTBUH C TPEOOBaHUSIMHU JCHCTBYIOIIETO 00pa3oBaTEILHOTO
craumapra BO (cnenmanurer «IIcuxonorusi Ciry:KeOHON AEATEIBHOCTH») OPraHMYHO BIHMCAHBI B
TeKyIMUA ydYeOHBIA TPOIlECC W CONEP)KATENbHO OTPaKeHBI B (DOHAE OIICHOYHBIX CPENICTB IO
JTUCHUIUINHE, KOTOPBINA BKIIIOYAET:

— BOIIPOCHI, paccMaTpUBAaE€Mble Ha BBOJHBIX JIEKIUAX K KaXIOW TpHale M OTpPaXKEHHbBIE B
JIEKIMOHHBIX KOHTPOJIbHBIX 3aJIaHUSX;

— mpoOJieMHbIe 3aJlaHAi U CUTYalluH, BBHIOJIHIEMBIC CTYACHTAMH Ha ayJUTOPHO-IPAKTUYECKUX
3aHATHAX U 00CYXKIAaeMbI€ B PaMKax y4eOHBIX TUCKYCCHI;

— BOIIPOCHI, PACCMATPUBAEMBIE B IIPOLIECCE BBIIIOJHEHUS CAMOCTOSATEIIBHBIX JOMAIHUX 3a1aHUM,
— BOTIPOCHI, OTPAXKEHHBIE B TPUMEPHON TeMaTHKE WHANBUAYaIbHBIX THCEMEHHBIX padoT;

— TECTOBBIE BOIPOCHI U 3a1aHUS TEKYLIEH U IPOMEKYTOUYHON aTTeCTaLUH.

HNuTerpanus ¢gopm 1 MeTOA0B CAMOCTOATEIbHOH YUeOHOI AeATeJHLHOCTH CTYAeHTOB 1
CaMOKOHTPOJISI yCIIeBAEMOCTH KaK YCJI0BHE PA3BUTHA IMO3HABATEIbHOI NOTPEOHOCTH JUYHOCTH

[lepeuuciiennsle paHee (OPMBI W  METOAbI OpraHU3aIlMM  CaMOCTOSTEIbHOW  ydueOHOH
JISATEIIbHOCTH CTY/CHTOB, a TaKXe COOTBETCTBYIOIHE UM 3(PQdeKTUBHbIE (QOPMBI KOHTPOJISL
YCIEBAEMOCTH U MO3TAITHOr0 (hOPMUPOBAHUS KOMIICTCHIIMH aKTyaJIM3UPOBAHbI B PaMKaX MHTErPaIiu
ayJIMTOPHONW ¥ BHEAyJIUTOPHOW paboThl CTyneHTOB. CTpaTernyeckas Ieib JaHHOrO TMpoliecca —
«IBOJTIOIIMOHHOE» (BO BPEMEHHBIX paMKax peajn3allii TUCIUILIHHBI) MPeodpa3oBaHie 00bEKTHBHOTO
KOHTPOJIS YCIIEBA€MOCTH B CYOBEKTHBHBIH, pPe(ICKCUBHBIA KOHTPOJb CTYJICHTaMH COOCTBEHHOIO
JUYIHOCTHOTO ¥ MTPO(hEeCCHOHATHHOTO POCTA.

TeKyluaﬂ arrecranus

Texywas ammecmayus CTYISHTOB MPOBOJIUTCS HA MPAKTHYECKUX 3aHATHIX B (hopMme ompoca u
KOHTPOJIBHBIX MEPONIPUATHIA (00CYKIeHHE ayIUTOPHBIX M JOMAIITHHUX 3aJaHHK U T.J1.) TI0 OI[EHHBAHHIO
(haKTHYECKHUX Pe3yIbTaTOB OOYUYCHHUS CTYJICHTOB M OCYIIECTBIISICTCS BEAYIIUM IPEO/[aBaATEIIEM.

Obvexmamu oyenusanus BHICTYIAIOT:

- yqe6Ha;{ JUCHUIIIIMHA (aKTI/IBHOCTB Ha 3aHATUAX, CBOCBPEMCHHOCTDL BBIIIOJIHEHUA PA3JIMYHBIX
BHUI0B 3aHFITPII>i, IOCCIMAaceMOCTh BCEX BUIOB 3aHATHH 10 aTTeCTyeMOﬁ }_II/ICI_[I/IHJ'II/IHC):

— CTCIICHBb YCBOCHUSA TCOPETUIYCCKUX 3HaHI/II71;

— YPOBCHb OBJIAJICHUA ITPAKTUUCCKUMHU YMCHUAMMA U HABBIKAMU 110 BCEM BUIaM y‘-IC6HOI>i pa6OTI)I;



— PE3YyJIbTAaThL CaMOCTOSTEIIbHON pa60T51.

Axmuenocms cmydenma Ha 3aHATHAX OLEHHBAETCS IIOCPEICTBOM NPOBEPKH pabouux TeTpaaei ¢
BBIMIOJTHEHHBIMH B TIPOLIECCE 3aHATUM 3aJaHUSAMH; Ha ayJIUTOPHO-TIPAKTUYECKUX 3aHATUAX - IO
pe3yibTaTaM BBIIIOJHEHUS! WHTEPAKTHBHBIX INPAKTUYECKUX 3aJaHUil; B Y4eOHBIX IUCKYCCHSX - IIO
BBICTYIUICHUSIM, OTPa)arolllMM YPOBEHb KOHKPETU3AIMU U CUCTEMAaTH3alK 3HaHUI.

01461—1116[11—[”6 cmyOeHma OCYHICCTBJIACTCA C UCTIOJIb30BAHUEM 6&HHLHO-peﬁTHHFOBOfI CHUCTCMBI.
HpOMe)KyTO‘lHaﬂ aTTecranusa

IIpomesrcymounas ammecmayus. CTyAGHTOB 110 JUCLHIUIMHE SBISETCS 0053aTEILHONW COIIACHO
nelicTByromeMy oOpaszoBatenbHOMY cTaHaapTty BO. OrneHuBaHHe NTPOBOIWTCS HA KOHTPOJIBHOM
Hezene (pybescHulli KOHMPOIb) OJUH Pa3 B CeMECTp W/WIM B MEPHO] IK3aAMECHAIIMOHHON CECCHU B
COOTBETCTBHHU C IpaKOM MPOBEACHUS IK3aMEHOB. ATTECTAIMsi HOCHUT MHTETPUPOBAHHBIN XapakTep
(muCbMeHHBIH + YCTHBINA) U MPOBOAMTCS B (POPME MHCHMEHHOTO CAMOKOHTPOJS (TECTHpPOBAHWE) M
ycTHOTO cobecenoBanus (B ICHb DK3aMEHA).

[Ipu monBeneHNH UTOTOB MTPOMEKYTOUYHON aTTECTAIIUH 00S3aTENFHO YUNUTHIBAIOTCS AOCTIKEHUS
CTyJICHTa 32 TEKYIIHUH MEPUOJ] — UMo208blll petimune, TI0 pe3ylbTataM KOTOPOro (BBIOJHEHHE BCEX
3alaHuii ¥ MEPOIPUATHHA, MPEAYCMOTPEHHBIX MPOrpaMMON AWCIUIUIMHEI MO (GopMaM TEKYIIero
KOHTPOJISI) CTYJICHTBI JOMYCKAIOTCS MIIM HE TOMYCKAIOTCS K AK3aMEHY I10 IUCIUILUINHE

B cinyuae nHanmuus yuyeOHOW 3a0KEHHOCTH CTYAEHT OTpadaThIBaeT MPOIYILEHHbIC 3aHITHS B
COOTBETCTBHH C TPEOOBAHMSIMH, YKA3aHHBIMH HIKE.

HeoTheMaeMbIM KOMIIOHEHTOM W YCJIOBHEM JOMYyCKa K 3a4€Ty SBJSICTCS MPE3CHTAIMSI-3aInTa
KYpco8o2o yuebHo-uccreoosamenvckoeo npoekma (cM. «HaBuratop» panee) Ha 3aKIIOYUTEIBHOM
3aHATHHM B 3aBEPIICHUE CEJBMOW ydeOHOW TpHajbl, BKIIOYAOMmas B ceOs BBHICTYIUICHHE 1O MTOTaM
BBITIOJIHEHUST UHOUBUOYATILHOU NUCbMEHHOU pabomul (KaHarumuyeckue KOMMEHmMAapuu»), a TaKKe
0OMAUHUX KOHMPOTILHBIX pabom.

3auem mpuHUMAaET BEAYIIMHA MpenoaaBaTeNb. B mopsake WCKIIOYEHHS B clydae, €Clid CTYACHT
H0CJIC BBIMOJHEHUS TMChMEHHOTO 3K3aMEHAIMOHHOr0 OJioKa (TecTHpoBaHMe) Habpall MakCHMAIILHO
BO3MOKHbBIH pedtuar (100 GayutoB), MO pEHICHHIO 3K3aMeHAaTopa 3adeT MOKET OBITh IPHHAT
«aBTOMAaTHYECKW» W TMPOCTaBIEH IO WTOraM peWTHHra. Bo Bcex Apyrux ciydasx 3adeT B
00s13aTeIbHOM MOPs/IKE BKJIIOYAaeT B ce0s Takke YCTHBIM 070K (cobecemoBanue mo Ouieram), B
paMKax KOTOpOTO 9K3aMEHATopy MpeAOCTaBJIsAeTCS TakKe TpaBO  3ahaBaTbh  CTYAEHTaM
JIOTIOJTHUTENIEHBIE BOIIPOCHI B 00BEME COlEep)KaHHs TUCHUILIMHBL. B Owiere oIuH TeOpeTHYeCKUi
BOITPOC ¥ OJTHO NPAKTUYECKOE 3aTaHMe.

Oyenka 3uauuti cmyoenma B Cly4ae YCTHOTO coOeceloBaHHS HOCHT KOMIUIEKCHBIH XapakTep,
ABIsAeTCS OaNTPHOM W OIpenessieTcs €ro OTBETaMH Ha JK3aMeHe, Y4eOHBIMU [OCTIKEHUSIMH B
CEMECTPOBBIN MEPHO/I, pe3yIbTaTaMH TEKYIIEH M MICbMEHHOTO OJIOKa MPOMEXYTOYHOM aTTeCTallnu.

OcHOBOM sl OmpeAeNieHus] OLEHKH CIYXXHT YPOBEHb YCBOEHHS CTYyACHTAaMH MaTepHuaia,
MIPEyCMOTPEHHOTO MTPOrpaMMOH.

Tpyno€MKOCTh JUCHMIDIMHBI COCTABJIAET 2 3a4E€THBIX C€IWHUIBI — (2 YacoB, U3 KOTOPHIX Ha
ayJIMTOPHBIE 3aHATHS onpesesieHo — 42 vaca.

OneHUBaHWE TPOBOAUTCS HA OCHOBE OATLHO-PEHTHHTOBOM CHCTEMBI W IIMKAJIbl OICHOK C
BBICTaBJICHUEM UTOTOBOTO PE3yJIbTaTa B BEAOMOCTh C YKa3aHUEM KOJIMYECTBA MPOIYIICHHBIX 3aHATUH.



Buasl u popMbI 0TPaGOTKHM NPONMYIIEHHBIX 3AHATHI

CTy,I[CHT, I’lpOl’lyCIﬁMGZ/blulZ osa sanAmuAd, IMECT BO3MOXHOCTb INNOCCUICHUSA IMMOCICAYIOINX TOJIBKO
Ha OCHOBAaHHMHU CIICHHUAJIBHOI'O A0IyCKa.

CryneHr, nponycmugwui 3anamue, O0s3aH OTYUTATBCS YCTHO IO €ro BoImpocaM, Ju0o
BBITIOJIHUTD 33JaHUs, TUOO0 TIOATOTOBHUTH IIIOCCAPHIA KITIOUEBBIX MOHSATHH MO TEME B BUJE CIOBapsI.

CryneHr, nponycmuswiuti ayOumopHo-npakmuyeckoe 3auamue, OTpabaTeiBacT ero B (opme
AHAJIMTUYECKON TUCHMEHHOM pa0OThI 10 COOTBETCTBYIOIICH TEME C MCIIOJIb30BAHUEM PEKOMEHIYeMON
auTepatypsl (OCHOBHOM M TOTIOJHUTENBHOM) JIHOO B APYroi Gopme, MPeIOKEHHON MPEToaBaTeieM.

CryneHr, NpONMyCTUBIIMH YueOHYI0 OUCKyccuro, BBIIOJIHACT COOTBETCTBYIOLINE 3aJaHUS
CaMOCTOSITETIBHO Ha CIIELUAILHOM OJIaHKE M OTYUTHIBACTCS O BBINOJIHEHUN YCTHO.

5. MeTtoauyeckue ykazaHus JAJs 00y4alOIUXCS 110 OCBOEHUIO THCIUIIHHBI
«HABUT'ATOP» KYPCOBOI'O YYEBHO-UCCJIEAOBATEJIbCKOTI'O ITPOEKTA:
«PEIIEHUE 3AJAY I1O KYPCY «cMATEMATHUKA U MATEMATUYECKAS JIOTKA»»

IMoAroTOBUTEILHBI 3TAN MOATOTOBKH MPOEKTa (3HAKOMCTBO C NPO0J1eMOii)

1. ITpoananu3upyiiTe MaTepuas yuedOHbIX NOCOOHIT A1 CAMOCTOSITEJILHOI PadOTHI.

OﬁpaTnTe BHUMAaHHEC HA HpI/IBe}IéHHbIe B TaHHBIX MaTe€puajdax npuMepbl.

2.03HaKOMbTECH C BapHaHTaMHu 3a]aHUM:

Ipu BHIGOPE BAPHAHTA CTPOIrO CJIEAYHTE HHCTPYKIIMAM.
OCHOBHOI1 3Tall MOATOTOBKYU NMPOEKTa (pelienue 3aj1a4)

BrimonauTe nToropoe 3aJlaHMe 110 PCIICHMUIO 3a1a4:
KOHTpOJILHbIe 3aJaHusA

Tabanna BapnaHnToB

3adaua 1 | 2 ] 3] 4] 5 | 6 | 7
Ne gapuanma 3a0anusn Homepa sapuanmog 3adau
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
3agaya 1. [lokasaTs JIOTHYECKU 3aKOH, HCIIOB3YsI TAOIUIIBI HCTHHHOCTH.

Bapuantr 1. X A(Y AZ) < (XAY)AZ

Bapuantr 2. Xv(YVvZ)e (XVvY)vZ

Bapuantr 3. XvYAZS (XvY)AXvZ

Bapuant4. XAY & Xv Y.

Bapuanr 5. XA (YVZ)eS XAYVv XAZ

Bapuaut 6. (X > Y)< (Y= X).

Bapuantr 7. (X oY) (X —Y) A (Y — X).

Bapuant 8. (X - Y) < ( XvY)A(Xv Y).

Bapuant9. (X —>Y)e X VY.

Bapuant 10. XvY < XA VY.

y det(A-D) det(A-D™)
3amaya 2. Haiit onpeaenuTens MPOM3BEISHNUS IBYX MaTPHIL u .
-4 1 -1 -4 1 -1
Bapuanr 1 A= 0 2 3 D=0 2 3
5 -2 1 0 0 4

w

-
w
=
N

Bapuant 2 A=l0 2 -1 D=0

(6]
|
N
N
o
o N
ol

0 3 0 1
BapuanT 3 A=l0 1 -2 D=|0 -2
2 1 5 4
1 2 1 0 0
Bapuanr 4 A={0 1 -2 D=|{0 1
3 4 1 3 -2




2 1 1
Bapuanr 5 A=|0 2 3 D=|0 5 -2
510 0 0 1
5 1 -1 0
Bapuanr 6 A=|2 2 0 D=0 3
0 -2 1 0
3 1 1 9 0 1
Bapuanr 7 A=0 2 3 D=0 3 -2
1 -2 0 0 0 2
J 0 0 1
Bapuanr 8 A=0 2 3 D=|0 6 -2
5 9 1
J 0 2
BapuanT 9 A=|3 D= 3 -2
-2 1
5 6 1
Bapuanrt 10 A=l0 2 3 J D=0 1 -2
3 -1 0 4
3amaua 3. Haiiti paHr MaTpuiibt
[ 2 0 1} -2 -1 3
A=l 0 2 3 A=l 4 2 -6
1 -2 4 2 1 -3
Bapnant 1 Bapuant 2
2 1 -4 -1 3 5
A=l4 2 0 A= 2 -6 O
1 -3 4 1 -3 -5
Bapuant 3 Bapuant 4
1 0 2 0 2 4
A=-1 2 3 A=|3 -1 5
-3 10 2 0 1
Bapuant 5 Bapuant 6
-1 2 3 5 3 -1
A=|1 4 1 A= 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




Bapnant 9 | BapuanTt 10

3amaya 4. Pemuts cuctemy ypaBHeHuit MmetonoM [aycca

Bapnant 2

Bapmuanr 3

BapnanT 1

(3% — Xy +2X3 =2
Bapmnant 4

(3%, — X, +2X, =7

(12X, +2Xy —X3 =5
Bapuant 5

2X; — X, +2X5 =1

(AX; +3Xy —2X%3 =2
Bapuanrt 6

(2%, —3X, + X, =5
3%, +2X;, = X3 =9 IX, +4X, —X; ==3
X, —4Xy +3%X; =-5
Bapuant 8

1% +2X, =X =2
(2%, —3X, +5X; =11

Bapuant 7

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

3% + Xy + Xg = 2 = 2% +2%; X3 =4

X; —3X, + X3 =6 —4X; + 95X, +2X5 =-12

X, —2X, +2X3 =-1
Bapuant 10

+9x, =19

— 2%,

3agaua 5. /IaHBI BepIIMHBI TPEYTOIBHAKA A(X11 yl), B(Xz; yz)a C(Xg, y3) .
CocTaBuTh: a) ypaBHEHHS MEIUAHBI M BBICOTHI TPEYTOJIbHUKA ABC , IPOBE/ICHHBIC U3 BEPIIUHBI A ;

6) 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)
Bapuanr 4 (6,8) (-1,-2) (1,-7)
Bapuaur 5 (5,4) (3,-9) (-12,8)
Bapuanr 6 (14,-2) (11,8) (15,-6)
Bapmuanr 7 (-21,4) (4,10) (-6,7)
Bapuanr 8 (-3,-4) (8,-7) (16,12)
Bapuant 9 (22,8) (4,14) (-5,9)

Bapuanr 10 (-8,-7) (6,16) (-4,-14)

3amaya 6. Beruucauts npeaens! GpyHKIuUA
B:p“a;" 1 Bapuanr 6
lim X=X X+l lim(/x? + x+1-+x* =)

x—1

x> —3x+2

X—0




BapuanT 2

: ( 1 4 j

lim| ——-—;

x>2\ X—-2 X" -4
Bapuant 3

Iim\/2x2+3x
X—>00 3lX3_2X2
Bapuanrt 4
. sinx-tgx
ljm 211X 29X
x>0 1—COSX

Bapmnant 5
5x
. [ 2X+5
lim
x>\ 2X+1

3amaua 7. MccnenoBaTh GYHKIHMIO U TOCTPOUTH rpaduK.

Bapuant 1

X4
y:Z-i_Z&

Bapuant 2

y — Xze—Zx

Bapuanr 3
X2

=—-X
Y 2

Bapunant 4

X
== —2x?
y 4

Bapuant 5

y = Xv/14 X

3anaya 8. Haiitu HeonpeeneHHbIH HHTETpaL.

Bapuant 7
. ( 1 12 J
lim| ——-—
x->2\x-2 Xx° -8

Bapuant 8

Iirn\/1+ 2x -3
x—4 \/;_2

Bapuant 9
sin2x

lim——
=01+ x -1

Bapmuanr 10
3

|in3(1—2x)?

Bapuanr 6
2

y=x*(-X)

Bapuanrt 7

y=+xe"

Bapuanr 8
2

y= +2%°

x? -1

Bapmuanr 9

X2

—2x°
)

y:

Bapuant 10

y=x2+2J-x

Bapmnant 1

I X-arctg2x dx

Bapuanr 6

ﬂn@x+adx

Bapmuanr 2 Bapuant 7
Ix-ln3xdx Ix-ezx’ldx

Bapmuanr 3 Bapuanr 8

_[xz e ¥ dx I(x+2)-cos3xdx

Bapnant 4

Icoss 2x dx

Bapuanr 9




I xdx

x> +3x—4
Bapnant 5 Bapmuanr 10
IhﬁZxdx I§n33xdx
3agauya 9. VccrnenoBath GyHKIIMH Ha SKCTPEMYM
Bapuanr 1 Bapuant 6
2=Xy*(2-x-Y) 2=Xy* (L-x-Y)
Bapuanr 2 Bapuant 7
2=Xy* (1-x+Y) 2=xXy*(1-2x-Y)
Bapuant 3 BapuanT 8
¥ ¥
z=e2(x*+Y) z=e2(x*-y)
Bapuant 4 Bapuant 9
z=e*(y* -2x) z=e"(y*+2x)
Bapuant 5 Bapuant 10
z=xy—In(x+Yy) z=—xy—In(x—y)

3agaua 10. Haiftu obmree pemenne auddepeHnnarsHoro ypaBHEHUS TIEPBOTO MOPsIKa

Bapuant 1 Bapuanr 6
' 2 _ . 4
2xyy -y +x=0 y=;y+x\/§
Bapmuanr 2 Bapuanrt 7
. ' 3
y +2=xe? Xy -y=y
X
Bapuant 3 Bapuanr 8
. 1 ‘ X
Xy +y== y-y=¢
X
Bapuant 4 Bapuant 9
' 2 ' 2
Xyy =1-x y —2xy=e"
Bapuant 5 BapnanTt 10
yy +x=1 2X2yy +y? =2

3apaua 11. Bpocarot nBa kyOouka. CyMMHPYIOT YHCIIO OYKOB, BRIIABIINX HAa BEPX-HHUX IPAHAX KyOHKOB.
ITocTponTh MHOKECTBO 3JIEMEHTAPHBIX COOBITHH (2 ¥ €r0 IMOAMHOKECTBO, COOTBETCTBYIOIIEE YKa3aHHOMY

cobwiTiio A. Haiiti BeposaTHOCTE cOOBITHA A. [1oCTpONTH MOIMHOXKECTBO, COOTBETCTBYIOIIEE COOBITHIO A
(nomonuenue A). HaiiT ero BeposiITHOCTb.

Bapuanrt CoObiTHE A

1 A={cymma oukoB Gobmre 3}
A={cymma oukoB Gosbire 4}
A={cymma oukoB Gosbire 5}
A={cymma oukoB Gosbire 6}
A={cymma oukoB Gosbire 7}
A={cymma oukoB Gosbire 8}

OO~ wiN




7 A={cymma o4koB Gosbie 9}
8 A={cymma oukoB Gosbuie 10}
9 A={cymma oukoB Gosbiie 11}
10 A={cymma o4koB Gosbie 2}

3agaua 12. B ognoM cocyne Haxonsarcs b1 6enbix 1 Y1 uepHsIx mapos. Bo Bropom — B2 6enbix 1 U2 uepHBIX.

Bpocatot nBa ky6uka. Ecii cymma 09KOB, BEITABITHX Ha BEPXHUX TpaHsAxX, MeHbIne 10, 6epyT map u3 mepBoro
cocyna, ecnu 6onpmie win paBHa 10 — u3 BTOpOTO.

Bapuant

YcioBue 3aga4n

1

Bi1=7,41=6; B2=5, 42=9

BrmayT Gensrif map. Kakosa
BEPOSTHOCTh TOTO, YTO CyMMa
04KOB OblTa HE MeHbIne 107

b:1=7;Y1=6;b2=5;42=9

BoinyT yepHslii map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
ouKkoB Obu1a Menblre 107?

b1=6;Y1=5,b2=7;42=9

Beinyt Oenbiii map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
0ukoB Obl1a MeHbie 107

B1=7;41=5,b2=9;42=6

BrinyT yepHsiit map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
0uKOB Obla He MeHbIe 10?

B1=54Y1=6;B52=9; U>2=6

BrnyT yepHslit map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
04KOB OblIa HE MeHbIne 107

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

BrmayT Geneprif map. Kakosa
BEPOSTHOCTB TOTO, YTO CyMMa
0uYKOB OblTa MeHbIe 10?7

B1=54Y:1=7; b2=6; 4Y2=9

BoinyT yepHslii map. Kakosa
BEPOSTHOCTB TOTO, YTO CyMMa
0uKOB Obu1a He MeHblIe 107?

Bi=5YY1=7,52=9,92=6

BemayT Gensrii map. Kakosa
BEPOSATHOCTH TOTO, YTO CyMMa
04KO0B Obl1a Menbme 10?

b1=4;41=8; b2=9; 42=6

BemayT Gensrii map. Kakosa
BEPOSTHOCTH TOTO, YTO CyMMa
04KO0B Obl1a MeHbme 10?

10

B1=84Y1=4;52=6;42=9

BrmayT yepHslit map. Kakosa
BEPOSTHOCTH TOTO, YTO CyMMa
04KOB OblIa HE MeHbIe 107

3agaua 13. Ciyvaiinas BenuuuHa X 3a/1aHa IUIOTHOCTBIO pacrpesiesieHus BeposTHocTel (cM. rpadux). [locTpouts
rpaduk QYHKIUH pacTpee/IeHns] BEPOsTHOCTEH, HAlTH MaTeMaTHIeCKOe OXXHIaHUE U IUCIICPCHIO CITy4aiHON

BEJINYUHBL.
f(x)
d
> X
a b
Bapuaurt a b c d Bapuaur 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
3agaua 14. 3akoH pacrpe/eneHus IByMEpPHON TUCKPETHOM ciydaiiHoi Bemmanusl (X, Y) 3aman Tabauiei:
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
HaiiTi ycioBHbIE 3aKOHBI paclpeielICHuUsI:
Bapuant
1 cirydyaiiHoH BeanuuHbl X nipu yenoBud Y = 0 u ciyvaiiHOHM BennuuHbl Y 1ipH yciaoBun X = -1
2 cirydyaiiHoW BeanuuHbl X nipu yenoBud Y = 0 u ciyvaiiHo# BennuuHbl Y nipu yciaosun X = 0
3 cirydyaiiHoW BeanuuHbl X nipu yenoBud Y = 0 u ciyvaiiHo# BennuuHbl Y 1ipH yciaoBun X = 1
4 ciryyaiiHoW BeanuuHbl X npu yenoBud Y = 1 u ciyvaiiHo# BennuuHbl Y nipu yeiaosun X = 1
5 ciyyaiiHoW Bean4uHbl X npu ycnoBud Y = 1 u ciyvaiiHoi BennuuHbl Y nipu yeiaosuu X = 0
6 ciydaitHoi BenuuuHbl X npu yenoBud Y = 1 u cnyyaiiHoit BenuuuHsl Y npu yeaosuu X = -1
7 ciy4yaiHOW Bean4uHbl X npu ycnoBud Y = 2 u ciy4aiHOHM BenuuuHbl Y npH yeiaoBun X = -1
8 ciyyaiiHOW BeauuuHbl X npu ycnoBud Y = 3 u ciydaiiHo# BennuuHbl Y nipu yeiaosuu X = 0
9 ciy4yaiHOW Beau4uHbl X npu ycnoBud Y = 2 v ciiy4aiiHOHM BenuuuHbl Y 1pu yciaoBun X = 1
10 ciy4yaiiHOW Bean4yuHbl X npu ycnoBud Y = 3 ¥ ciry4aiiHOM BennuuHbl Y 1ipH yciaoBun X = 1
3anaya 15. [IpenctaBuTh JaHHYIO BEIOOPKY B BU/IE€ BAPHALIMOHHOTO psiaa. [IocTpOUTH MOJIUIOH 4acToT,
THCTOrpaMMy ¥ rpadk SMIupHIecKoi PyHKIMH pacipeiesIeHHs.
Bapuant Bri0opka
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 Moy, MeauaHy, cpejiHee U quctiepcrio (CMEIICHHY0 U HECMEIEHHYTO).

3aKa0UYNTENILHBIN ITAIl MOATOTOBKH MPOEKTA (3aIUTA NMPOEKTA)

O(I)OpMI/ITG TekcT Bamrero IIPOCKTAa Ha 6yMa)KHOM HOCHUTCJIC U IIOATOTOBLTECH K 3alIUTEC IIPOCKTA..

3ammTa NpoeKTa MPOXOIUT B 3aBEPIICHUH CETEMOMN TPUAIBI.




OBPA3EL] O®OPMJIEHUA TUTYJIBHOT'O JINCTA
y4e0OHO-UCCIIE0BATENBCKOIO IIPOEKTA

POCCHUVICKASI AKATEMMUSI HAPOJTHOT'O XO3SIMCTBA

N TOCYJIAPCTBEHHOM CJIYKBbI [IPU IPE3UJIEHTE P®

KYPCOBOM YYEBHO-UCCJIEJJOBATEJbCKUM ITPOEKT:

«PEHIEHUE 3AJAY I10 KYPCY «<MATEMATHUKA H MATEMATHYECKAS JIOTUKA»»

CTyJleHTa ___ Kypca rpynmnbl Ne

(Pamunus Umst Omuecmeo)

Bapuant 15

Ne 3amaun 1 2 3 5 5 6

Ne 5 6 7 8 9 10
BapUAaHTa
3aga4n

OTMeTKa 0

pelnieHnu
IIpenogaBarenn:

(0onxcnocmo @amunus 1U.0.)

Mocksa, 20




6.

YueOHas muTepaTypa u pecypcbl HHGOPMAIHOHHO-TEIeKOMMYHUKALIMOHHOM CeTH
“UnTepHeT”, BKJIIOYAA NepeYyeHb Y1eOHO-MeTOAMYECKOro odecrnedeHus 1Jsi
CaAaMOCTOSITEJIbHOM Pad0THI 00y4AIOIIUXCA M0 JUCHUILJIMHE
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7. MarepuaabHo-TexHHYecKas 6a3a, HHGOPMALMOHHbIE TEXHOJIOTHH, IPOrPaAMMHOE
obecrieyeHue U HH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

JlekMOHHbBIE 3aHATUS NPOBOIATCS B CIELUAJbHBIX JIGKIMOHHBIX 3alax, 00OpYyIOBaHHBIX
MYJbTUMEINA-aNapaTypoid, MOOHMJIBHBIM OCBEUICHHEM, MHKPOQOHOM C YCHIHTEIEM  3BYKA,
BHUJICOIKPAHOM, YHUBEPCATBHON OCKO# (MHTEpaKTUB + MapKephl).

[IpakTrdeckue 3aHATHS MPOBOISTCS B CIEIHATIBHBIX ayAUTOPHIX, 00OPYJIOBAaHHBIX MYJIbTHME A~
HPOEKTOPOM, YHUBEPCATbHOW JOCKO# (MHTEPaKTUB + MapKephl).

JI71st BBIYMCITUTENBHBIX OTEPALUii, SKCIIEPUMEHTATEHON pab0Thl PEKOMEHIAYIOTCS:
- Mathcad. Komnberorepras nporpamma for Windows;

- Maple. Komnerorephnas nmporpamma for Windows;

- Excel. Komnprorepras nporpamma for Windows; wu apyrue.

Jlnst acce, pedepaToB, TOMALTHKUX 3aaHUH, T.1. pekomenayercs Word.

TeKyLuee nu HpOMe)KYTO‘IHOG TGCTI/IPOBaHPle HpOBOILI/ITCSI on—Iine NJIN B yCJ'IOBI/IHX KOMHBIOTepHOFO
KJIacca, 06ecnequH0r0 CIICIIUAJIBHO pa3pa60TaHHoﬁ nporpaMMoﬁ IJIA KOMHI)IOTepHOFO TGCTI/IPOBB.HI/IH
off-line.

IMporpammusiii maker MS Office, TTaker SPSS, Statistica for Windows, unrepuer-6paysep Firefox
win Yandex, nporpamma uisi paboTsl ¢ MyJbTuMeara (Buaeo) Ha 0asze BuaeoxocTuHroB YouTube mim
RuTube, BcriomMoraTesbHbIe TIPOrpaMMBI IS 3aKa4UBaHKsl HH)OPMAIIMOHHBIX PECYPCOB.

yHI/IBepcaJ'IBHaH nporpaMMa-o60nqua AJid TIOATOTOBKH JJICKTPOHHBIX TECTOB IO PAa3JIMYHbBIM
TEMaM, CUCTEMATHYCCKHU O6HOBJ'I$HOH.IPII>1C$I KOMIUJICKT IJIS 9JICKTPOHHOI'O TCCTUPOBAHU.

YHuBepcangbHas MPOrpaMMa-o00JI0YKa I MOATOTOBKH PA3JIMYHBIX SJIEKTPOHHBIX MPOJIYKTOB —
y4e0HO-METOUUECKUX PEKOMEHIAIIUH, padounx TeTpajieH, yueOHO-METOAMYECKUX KOMILIEKCOB.



baza maHHBIX MO MaTEeMaTUYECKOW CTATUCTHKE U TICHXOJIOTHH, BKITIOYAIOIIAss OOIIUPHBIN ITepEUCHb,
a TaKKe DJIEKTPOHHBIE BApUAHTHI KIIACCHYECKHX M COBPEMEHHBIX yUEOHBIX M y4eOHO-METOAMYECKUX
MmarepuaioB (yueOHHKOB, MOCOOHH, AMATHOCTHICCKUX TECTOB U IP.).



