MuHHcTEpCTBO cenbCcKoro Xo3giicTea Poccniickoii Menepatuu

denepansHoOe rocyaperBeHHoe OropKeTHOE 00pa30BaTENBHOE YUPeH IeHHE

BhICIIEro obpazoBaHus
«CamMapckuii rocygapcTBeHHBIH arpapHbld YHHBEPCHTET»

AOKYMEHT NOANMNCAH
SNTEKTPOHHOW NOANNCHIO

CepTudukar: 00F5277CDICB866ACF46E54698E7375A77F
Bnapeneu: ®EAEPASIbHOE FOCYJAPCTBEHHOE BIOJKETHOE
OBPA30OBATE/IbHOE YYPEXKIEHWE BbICLLEFO OBPA3OBAHUA
"CAMAPCKUW FTOCYAPCTBEHHbIY AFPAPHbIA YHUBEPCUTET"
[LencteuteneH: ¢ 14.03.2023 po 06.06.2024

YTBEPAJIAKD
[Ipopexrop no y4ebHoi,
UHociirTaTensHoil pabore 1
L MOMOAEKRROI NONUTHEE
. H0. 3 Kuposa
el ke

&
ket

: o 2% b sl 2023

I

s R

"o
5. T

PABOYAS MPOTPAMMA JTHCHHUILTHHBI

«MATEMATHKA»

Hanpasnenne noarotosku: 44.03.04 INpodeccnonansroe oDy4eHHe (10 OTpaciamM)
[Mpoduns: «ArpoHHKEHEPHD?
Hazganue kahenps:«DH3KHKa, MATEMATHKA H HH(OPMAIIHOHHEIE TEXHOIOTHHY

Keanudukanusa: dakanasp

Mopma obyueHHA:04HaA, 3a04HAA

Kunens 2023



1 IEJb M 3ATAYH OCBOEHUS YYEBHOM JJUCIUITIJIUHBI

[{embro OCBOCHUS MUCHIUILTMHEI «MaTemaThka» sBisieTcs: hopMupoBanue y o0y-
YAOIMXCA KOMIUIEKCA KOMIIETEHIIMM, COOTBETCTBYIOIIMX WX HAIPABJICHUIO ITOJTrO-
TOBKH, U HEOOXOAUMBIX I 3(D(PEKTUBHOTO pemieHrs Oyaymux mpodecCHOHATBHBIX

3aaay.

I[J'I}I JOCTHIKCHUA MOCTaBJICHHOMN OCJIK peHIaroTCsA CICAYIOIINEC 3a1auH.
— U3YYCHHUC OCHOBHBIX MOHSITHI MaTCMaTHKH, H€O6XOI[I/IMI)IX AJIA pCHICHUA TH-

[IOBBIX 3a1a4,;

— OCBOCHHUC MATCMATHYCCKOI'O aIlliapara, HCO6XOI[I/IMOI‘O T MOJCIINPOBAHUS U
peIICHUA TCXHHUYCCKUX 3aJaq II0 IKCILUTyaTallui TPAHCIIOPTHO-TCXHOJIOTHYCCKUX Ma-

IIMNH 1 KOMIIJICKCOB

— Pa3BUTHE JIOTUYECKOTO MBIIUICHUS U CIIOCOOHOCTH CAMOCTOSITEIBHO PACIIIU-
PATH U yIIIyOJsITh MaTeMaTUUECKUE 3HAHUSL.

2 MECTO YYEBHOMH JJUCHUIIJIMHBIB CTPYKTYPE OIIOII BO

Hucrunnunaa b1.B.01 «MaTtemaTtuka) OTHOCHTCS K 4acTd, (popMupyeMoi ydact-
HHUKaMH 00pa3oBaTeNbHbIX OTHOIICHUH bioka 1 «/(uciunanael (MOIYIH)» y4eOHOTO

IJ1a”Ha.

Jucnunnuaa u3y4daercs B 1 cemectpe Ha | kypce B ouHOU (popmbl 00yueHus, B 1
u 2 cemectpax Ha | Kypce B 3a04HOM (POpMBI 00yUEHUS.

3. KOMIETEHIIUA OBYYAIOLIEI'OCs, ®OPMUPYEMBIE B PE-
3YJIBTATE OCBOEHUSA INCIUIIVINHBI / OKUJIAEMBIE PE3YJIBTATHI
OBYYEHHUA 110 3ABEPHIEHMM OCBOEHUSA ITPOI'PAMMBI JUCIIHU-

IJIMHBI

[Iponiecc m3yueHusi MUCHMIUIMHBI HAMpaBlieH HAa (POPMHUPOBAHUE CIICIYIOIMIUX
kommneTeHu (B cootBeTcTBUU ¢ PI'OC BO u TpeboBaHUSIMU K pe3yJibTaTaM OCBOE-

Hust OITOII):

Kapra dhbopmupoBanust KoMneTeHIUN M0 TUCUUTLITUHE

Kox u HaumMeHoBaHue
KOMIIETEHIINN

Kon v HaumeHOBaHME MHAMKATOPA JOCTHKE-
HUSI KOMITETCHIIUH

IIepedyens mIaHUPYyEMBIX pe3yibTa-
TOB O0YUEHHSI 110 TUCITUILTHHE

[IK-1 Opranuzamnms, B
TOM YHCJIE€ CTUMYIIU-
pOBaHKE U MOTHBALIUS
NEATEIPHOCTH M 00-
IIeHHS] 00YyYaroIIuXCs
Ha y49eOHBIX 3aHATHIX

IK1.1

3Haer: XapaKTepUCTUKU PA3TUIHBIX METO-
10B, (hOopM, TIPHEMOB U CPEJICTB OpraHu3a-
MU JAESITeTbHOCTH OOydaromuxcs Mpu
OCBOEHUHU 00pa30oBaTENbHBIX MPOTpaMM
COOTBETCTBYIOIIIEH HATIPABIEHHOCTH;
TexHukH ¥ IpUEMBbI 00IIIEHUS (CITyIIIaHUS,
yOeXICHHS) C YYETOM BO3PACTHBIX M WH-
TUBUTyaTbHBIX OCOOCHHOCTEH coOeceaHu-
KOB

3naem

- XapaKTEepUCTUKN

OCHOBHBIX METOJIOB, (opM, MpH-
€MOB U CPEJICTB OPraHU3aLNH
JIeATEIbHOCTH, oOyyaromuxcst
IIPY OCBOCHHUH AMCLMILIMH, COOT-
BETCTBYIOIIHUX HaIpaBJICHUIO
MOJATOTOBKY;

- TEXHUKH U IPHEMbI BOBJICUECHUS
B JIEATEIBHOCTb, MOTHUBALUU K
OCBOCHMIO JTUCLMILIMH C Yy4ETOM
MH/IMBUIYAIbHBIX OCOOCHHOCTEH




00y4Jaromuxcs.

Ymeem ncnons3osarn

Ha 3aHATUAX I[I€1arOoru4ecKu
000cHOBaHHBIE (DOPMBI, METOIBI,
CpelICTBA W TPHEMBI OpraHu3a-
UK JIeATEIBHOCTH OO0YyYaromux-
cs;

- NpUEMbl OOIICHHS C YYETOM
BO3PACTHBIX U WHIUBUIYATBHBIX
0CO0EHHOCTEN COOEeCETHUKOB
Bnaoeem naBrikamMu
HCIIOJIB30BaHUS Ha 3aHATHAX
Mearoruyecku  00OCHOBAHHBIX
(dbopM, METOIOB, CPEIACTB H IPH-
€MOB OpraHU3alluu ACSITeILHOCTH
oOyyaromuxcs,

- MPUEMOB OOLICHHUS C Y4YETOM
BO3PACTHBIX W WHIUBUIAYATBHBIX
0CO0EHHOCTEN cO0EeCEeTHUKOB

K 1.2

VYwmeer: Mcnonp30BaTh HA 3aHATHAX MeAa-
TOTM4eCKH 00OCHOBaHHbBIE (OPMBI, METO-
Abl, CPCACTBA U IPUCMbI OpTraHU3allun ACA-
TeIbHOCTU oOOyuaromuxcs (B TOM 4YHCIIE
MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIE
texHonoruu (UKT), snexrponusie oOpa3zo-
BaTeNbHbIE U HH(HOPMAITMOHHBIE PECYPCHI C
ydeToM: U30paHHON o00jacTu AesTeabHO-
CTH W 3a7a4 JOTIOJHUTEIHHON 0011eoopa-
30BaTeIbHON MPOTPAMMBbI; COCTOSIHHSI 3710-
POBbSA W BO3PACTHBIX W MHAWBUAYAJIBHBIX
0COOEHHOCTEH oOyuaromuxcs (B TOM 4HcC-
Jie OJapeHHBIX JeTel U Oo0yyaroumxcs ¢
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370PO-
BbSI).

OcCyIIecTBIATh 3JIEKTPOHHOE OOydeHue,
WCIOJIb30BaTh JAMCTAHIIMOHHBIE 00pa30Ba-
TEIbHBIE TEXHOJIOTHH (€CITH ATO IeJIec000-
pas3Ho)

3naem ocHoBHbIE (DOPMBI, METO-
IIbl, CPE/ICTBA M TIPUEMBI OpPTaHU-
3allUd  JEeSTeNIbHOCTH  00ydYaro-
X CS

Ymeem

- MCTIOJIb30BaTh HAa 3aHATHUSX TIie-
JTarOoru4ecKu 000CHOBaHHbBIE
(GbopMBI, METOIIbI, CpEeACTBA W
MpPUEMbl OpTaHU3alUU ACSTelNb-
HOCTH OOydaromuxcsi (B TOM
qrcie HMH(pOPMAaIMOHHO-
KOMMYHHKAITUOHHBIC TEXHOJIOTUU
(UKT), snextpoHHBIE 00Opa3oBa-
TENbHBIE ¥ WHPOPMALUOHHBIC
pecypchl ¢ ydeTroMm: u30paHHON
o0acT! JesITeNbHOCTH M 3a7ay
JIOTIOJTHATENFHON  0011eo0pa3o-
BaTEIbHON MPOTPAMMEI; COCTOS-
HUS 3]I0POBbS M BO3PACTHBIX U
WHIUBUAYAIBHBIX OCOOCHHOCTEH
oOyuatomuxcsi (B TOM 4YHCIE
OJIapEeHHBIX JeTell U o0ydaro-
IIUXCSI C OTPAaHWYCHHBIMU BO3-
MO>KHOCTSIMH 3/10pOBBS1);
OCYIIECTBIISITh  AJIEKTPOHHOE
oOy4eHue;

WCTIOJIH30BATh JUCTAHIIMOHHBIC
00pa3oBaTeNbHbIE TEXHOJIOTHH
Bnadeem wHaBbIKaMH MCIOJIB30-
BaHUs

Ha 3aHATUSAX [E€Jaroruyecku
000CHOBaHHBIX ()OPM, METOIOB,
CPEJICTB U IPUEMOB OpraHU3alluu




JESITEIIbHOCTH 00YYaroIHXCs;

- 3JICKTPOHHOTO O0YYCHHS,

- JUCTaHIIMOHHBIX  00Opa3oBa-
TEJILHBIX TEXHOJIOTHH

K 1.3

Bnaneer:

MeTtonamu, npueMaMu U criocobamu Gop-
MUpPOBaHHsI OJIArONPHUATHOTO TICUXOJIOTH-
YEeCKOro KJIMMaTa U 00eCreYeHHsl yCIOBUI
IUISL COTPYAHAYECTBA O0YYArOIIUXCS

3Hnaem OCHOBHBIE METOJBI, IIPH-
€MBbl U CIOCOOBI (POPMHUPOBAHUS
OJarompusATHOTO  IMCUXOJIOTHYE-
CKOro KJMMara U obecreyeHus
YCJIOBUM [UIsl  COTPYyAHHUYECTBA
oOyyJaronuxcs

Ymeem ycranaBnuBarh mnenaro-
THYECKH O0OOCHOBaHHBIE (DOPMBI
U METOJbl B3aMMOOTHOUICHHH C
00yyaromMucs, co3/1aBath Iie-
Jaroruyeckue ycioBus Uit ¢op-
MHUpPOBaHHUSA Ha y4eOHBIX 3aHITH-
X OJarompusTHOTO TCHXOJIOTH-
YEeCKOT0 KJIMMaTa

Bnadeem HaBblkaMu HCIIONB30-
BaHUs I€aroru4ecku 00OCHO-
BaHHBIX (OPM M METOJIOB B3aU-
MOOTHOILIEHUH € 00y4aroluMHU-
Cs, CO3/aHus TMeJaroruyecKux
ycioBuss Ais (GOpMUPOBAHUS Ha
y4eOHBIX 3aHATUSAX OJIaronpusT-
HOTO TICHXOJIOTHYECKOTO KIIMMa-
Ta, TPUMEHEHHS  Pa3IMYHbIX
CpEeACTBA MEAArornyeckor mnoa-
JIepKKHU 00ydaromuxcs

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBbI

4.1 O0bemM TUCUMILUIMHBI U BUAbI Y4e0OHOU padoThI
OO6mast TpyI0eMKOCTh JUCIMIUIMHBI COCTaBIIsAeT 6 3aueTHhIX eauHull, 216 dva-

COB.
JJIS OYHOM (popMBbI 00YUEeHUSA
CemecTpsl
TpynoemkocTsb p
e AO— (KOJI-BO HEJIEINb
. B CEMECTpe
Bun yueGHO# paboTh pe)
O0Bem KoH-
Bcero o
4ACOB TaKTHOU 1(18)
paboThI
AyauTopHasi KOHTaAKTHasi padoTa (Bcero) 72 72 72
B TOM Jlexuun 36 36 36
qHcIe: [TpakTHyeckue 3aHsATHS 36 36 36
CamocrositenbHas padora crygenta (CPC) (Bcero
P yaenra (CPC) (eero), |5 5,95 108
B TOM YHCIIE!
W3ydeHnue BONMPOCOB, BBIHOCHMBIX Ha
41 3,6 41
CPCB CaMOCTOSITEIILHOE U3YUYEHHUE
cemectpe: | IloaroToBka K NpakTHUECKUM 3aHATUAM 27 — 27
BoelnosHeHNE  MHIMBUAYaJIbHBIX  JI0- 40 — 40




MaNlHUX 3aJaHui
CPCs
DK3aMeH 36 2,35 36
CECCHIO:
Bua npoMekyTo4yHOI aTTecTanuu (3a4eT, IK3aMeH) | SK3aMeH — 9K3aMeH
OO0uias TPy10€eMKOCTh, Yac. 216 77,95 216
O011as TPY/10€eMKOCTh, 32a4eTHbI€ eINHHUIIbI 6 6
AJis1 3204HOM opMBbI 00yUeHHUSA
Cemectpsbl
TpyroemkocTsb
(KoJ1-BO HENENb B
JVCIIATUTHHBI
. CEMECTpe)
Bun yuebHoit paboTbl
Beero O0BeM KoH-
TakTHOM pabo- | 1(18) | 2(18)
4acoB
TBI
AyauTopHasi KOHTaAKTHasi padoTa (Bcero) 20 20 10 10
B TOM Jlexnun 8 8 4 4
yucne: | [lpakTuyeckue 3aHATHSA 12 12 6 6
CamocrositesbHas padora cryaenra (CPC) (Bce-
P yrenra (CPC) ( 187 3,35 98 | 89
ro), B TOM YHCJIC:
M3yueHre BOMPOCOB, BBIHOCUMBIX Ha
Y pocos, 95 1 50 45
CaMOCTOSITEIILHOE H3yUCHUE
CPCB
cemectpe: IToAroToBKa K MPaKTUYECKUM 3aHATHSIM 50 - 26 24
‘g .
BIMOJHEHAE  MHAMBHIYAIbHBIX 10 42 3 29 20
MaIllHUX 33JaHui
CPCs
DK3aMeH 9 2,35 9
CECCHIO:
Bupa npomexyTouHoil aTTecTanmu (3a4er, IK3a-
JK3aMeH — JK3aMeH
MeEH)
OO6masi Tpy10eMKOCThb, 4ac. 216 23,35 216
OO0mas TPy10eMKOCThb, 3a4€THbI€ eTHHUIIbI 6 3 3

4.2 TeMaTHYeCKHI IJIaH JeKIMOHHBLIX 3aHATHI

JUTs1 OYHOUM (POPMBI OOyUEHHUSI

Hl\i TeMbl IEKIIMOHHBIX 3aHITHA TpyloeMKOCTb, 4.
Paszpnea 1. JluneiiHas aaredpa M aHAJIUTHYECKAS FreOMeTPHs

1. [Nonstne Matpuupl. OnpenenuTenn KBaJpaTHbIX MaTPHIl U UX CBOMcTBa. Mu- 2
HOpBl M anredpanyeckue aomnonHeHus. Teopema Jlammaca. Omepanuun Hax
matpunamu. OOpaTHas MaTpuIa.

2. Panr matpuus! u ero Berunciaenue. Kpurepuit Kponekepa-Kanennu copmect- 2
Hoctu CJIAY. Cxema pemenns CJIAY meronom I"aycca. Jluneiinasa 3aBucu-
MOCTb M HE3aBHCHUMOCTb BeKTOpoB. basuc. Pasnoxxenue BekTopa mo 6asu-
cy.Jlnuna Bektopa. Hampasistomue xocuHychl BeKTOpa. BexTopHOoe u cme-
HIaHHOE IIPOU3BEJCHNE BEKTOPOB U UX CBOMCTBA.

3. [TnockocTh U ee ypaBHEHMs: ypaBHEHHUE CBSI3KH INIOCKOCTEH; oOliee ypaBHe- 2

HHUE TUIOCKOCTH M €r0 YacTHBIE CIIy4ad; ypaBHEHHE IIOCKOCTH, MPOXOASIIEH
Yyepe3 TpU JaHHBIE TOUYKH; YPaBHEHHE TUIOCKOCTH B OTpe3kax. PaccTosHue oT
TOYKHU JI0 TUIOCKOCTH. B3aumHoe pacnonoxenue riockocteit.Ilpsimas B mpo-
CTPaHCTBE UM ¢ YpaBHCHHS: OOIIUE YPABHECHUS MPSIMOM; MapaMeTpUIeCKue U
KaHOHWYECKUE YpPaBHEHUS MPSIMOI; ypaBHEHUE MPSMOM, MpOXOAsIIeil uepes
JIB€ TOUKHU. B3auMHOE pacnoyioxeHHue NMPSIMBIX U MJIOCKOCTEH.




Kommiiexcubie qucia, ux I/1306pa)K€HI/IC Ha IIJIOCKOCTH. MO)_Iy.TIB U apryMCHT
KOMIIUIEKCHOTO 4YHcia. Pa3zandHeie (I)OpMBI 3alMCH KOMIUIEKCHOTO 4YHciIa AJl-
re6panqecr<ne JICUCTBHS C KOMIUICKCHBIMHU YHCIaMH.

Pa3nes 2. MaremaTnueckuii anaiau3 1 1ugepeHuaIbHbIe ypaB-
HEHHUS

[Ipenen ¢yHKIMM, OCHOBHBIE CBOWCTBa MpenesioB. beckoHedHO Mamble U
OeckoHeyHo Oomplire GyHKIMU U UX cBoicTBa. [lepBhlii M BTOpOIi 3ameda-
TenbHbIEe Ipeaensl. HenpepbiBHOCTh yHKIMU B TOUKe M Ha uHTepBase. On-
HocTOopoHHME mpenensl. HenpepbiBHOCTh QyHKIMK. Knaccudukanms touek
pa3psIBa.

Onpenenenne Mpou3BOIHON (YHKITUH, €€ MeXaHUIeCKUi cMbICI. OCHOBHEIE
npasmuia auddepeniupoBanus. [IponsBoaHas CI0XKHON U TTapaMeTpHYECKH-
3agannblx Qyskuuid. duddepenunan ¢ynkuuu. [IpousBogusie n quddepen-
HMaibl BeICIKX NopsiakoB. Teopema Jlonurans.

Onpenenenne pyHKkmMyA MHOTHX niepeMeHHBIX (OMII). ObnacTe onpeneneHus
OMII. YactHele mpupalneHuss U yacTHble MpousBojaHbie OMII. TlonHbii
muddepenunan. JuddepenunpoBanne cinoxxHoi u HesiBHOH PyHKmid. [Ipo-
W3BOJIHAS 110 HanpasieHuto. I’ panueHr.

[lepBoobpaznas pyukunu. Heompenen€HHbIil nHTETpai U ero cBoricTea. Tab-
JILa OCHOBHBIX MHTErpanioB. VIHTerpupoBaHue 3aMeHOM epeMeHHOu. HTe-
TPHUPOBAHUE M0 YACTSIM.

WuTerpan ot ¢yHKIMA, comepKamiux KBaapaTHRIA TpexwieH. HTerpupoBa-
HHUE TPUTOHOMETPUUECKUX (DYHKLUH.

10.

OmpeneneHHbll HATETpAN - onpejaeyieHne U cBoiictBa. ®opmyna HeroToHa-
JleitOnuma. HecoOCTBeHHBIC MHTETPabl ¢ OCCKOHCYHBIMH IpEIEIaMHi HUHTE-
TPUPOBaHUS W OT HeorpaHWueHHBIX (yHKIUi. KpuBonmuHelHble WHTETpa-
JIBL,UX BBIYHCIICHHUE U YCIOBHE HE3aBUCUMOCTH OT JIMHUH WHTETPUPOBAHMSL.

11.

Huddepennmanbupie ypaBHeHus. [loHsTHE 00 00IIEM M YaCTHOM pPEHICHUSX
muddepennmansHoro ypapHenus. 3agada Komm. JnddepeHumanbueie ypas-
HEHMS C pa3lesAoLMMuUcs nepeMeHHbIMUu. OpHoponuble auddepeHnrans-
HbIe ypaBHEHHS, JUHEWHble auddepeHimanbaple ypaBHeHus: 1-ro mopsi-
ka.JIuHeiHbIe ofHOpOHbIC AU depeHIMaATbHbIC YPaBHEHHUSI.

12.

CrpykTypa OOILEro pemeHus JMHEMHOro HEOOHOPOIHOro auddepeHmansb-
HOTO ypaBHEHHE BTOPOTO Mopsijaka. MHTerpupoBaHue JTHHEHHBIX HEOJIHOPOI-
HBIX Ju(depeHIanbHbIX YPaBHEHUH C MOCTOSHHBIMU Kod(dduimentamu c
MPaBOH YaCThIO CIIEIHATBHOTO BU/IA.

13.

UucnoBsle paasl - onpeaesieHue, neiictsus Hag HuMu. Heo6xonumoe ycnosue
cxoxumocTH. JlocTaToyHble MPU3HAKH CXOJUMOCTH 3HAKOIOJIOXKUTEIBHBIX U
3HaKOUepeAyIOIUXCcs psAnoB. AOCOIIOTHAS U YCIIOBHAs! CXOJUMOCTb 3HAKOIIe-
pemenHbIX psioB. Crenennsie psiapl. Teopema Abens. MHtepBan u paauyc
CXOAMMOCTH CTENEHHOTO psja.

Paznen 3. Teopusi BeposiTHOCTEH 1 MATEMATHYECKAS CTATUCTHKA

14.

Buasl ciyqaitaeix coopiThii. Kitaccumueckoe onpeaesieHne BEPOITHOCTH. DJie-
MEHTbI KOMOMHATOpUKH. Teopema clIo’KeHHs BEPOSITHOCTEH. Y CIIOBHAsI BEPO-
ATHOCTb. Teopema yMHOeHUs BeposTHocTel. dopmysia NOJHOM BEPOSITHO-
ctu. ®opmyna baiieca.

15.

Crnyuaiinble BeMW4YUHBIL. [{MCKpETHBIE M HENIPEPBIBHBIE CIy4YailHbIE BETMYMHBI
u crnocoObl MX 3amaHus. UHcIoBble XapaKTEPUCTUKU CIIy4ailHBIX BEJMYHUH.
HopmaJibHBIH 3aKOH pacipeeeHts] HENPEPbIBHOM Cy4ailHOW BEJIMYMHBI

16.

OCHOBBI CTaTHUCTHYECKOTO OIMCAHWS. BapWarMoHHBIN psa, €ro YMCIIOBEHIE
XapaKTePUCTUKH U Tpa)MuecKoe MpeCTaBICHue. TOUCUHbIC H HHTEPBALHBIC
olleHKU. JloBepUTEIbHBIN UHTEPBAN. Y POBEHb 3HAYUMOCTU. [0BepUTENbHBII
HWHTEPBAJT IS OIMCHKH MaTEMaTHYCCKOTO OXKHIAHUS M CPEIHETO KBaJpaTHd-
HOT'O OTKJIOHEHHUSI HOPMAJIBHOTO PACTIPEICIICHHUS.

17.

Craructrueckast rumore3a. O0mas cxema MPOBEPKH CTATHCTUUYECKUX THIIO-
te3. [IpoBepka THIIOTE3bl O pacHpee]ICHUU TeHEPaJbHON COBOKYITHOCTH.




Kputepuu cornacus Ilupcona

18.

OyHKIMOHATIBHASA, CTAaTUCTHYECKas M KOppessuuoHHas 3aBucuMocTu. Oc-
HOBHBIE TIOJIOKEHHSI KOPPEJIALMOHHO-PEIPECCUOHHOIO aHanu3a. JIuneiHas
napHas perpeccus. Koaddunuent koppensiuuu. YpaBHenus perpeccuu. [1po-

BCpPKa 3HAYMMOCTHU YU MHTCPBAJIbHAA OLICHKA ITAapaMETPOB CBSA3U.

HTroro:

36

1JIM1 32049HOi hopMBbI 00yUeHH

TeMbl 1eKIIMOHHEBIX 3aHATUI

TpynoemMKoCTs, 4.

Pa3ned 1. JIuneiinasg aaredpa M aHaAJMTHYECKAsi TeOMeTPHSA

CkaisipHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEICHHUE BEKTOPOB, WX CBOMCTBA.
[lmockoCcTs W ee ypaBHEHHS: YpaBHEHHE CBSI3KH ILUTIOCKOCTEH; oOlee ypaBHEHHE
TUTOCKOCTH M €T0 YaCTHBIC CITydar; YpaBHEHHE IUIOCKOCTH, TPOXOIAILEH uepe3 Tpu
JTAHHBIE TOYKH; YpaBHEHHE IUIOCKOCTH B OTPE3KAX; HOPMAJIbHOE ypaBHEHHE IIIOC-
KocTU. PaccTosiHMe OT TOYKH JI0 TWIOCKOCTH. B3auMHOe pacrosioeHue MIOCKOCTEN

Pa3nes 2. MatemaTndeckuii anaau3 u 1uggepeHunanbHble
YPABHEHHA

Onpenenenre ¢GyHKIMM MHOTUX mnepeMeHHbIX (DOMII). Ob6nacte ompeaeneHUs
OMII. Yacrasie npupaniennst 1 yactHble npousBogusie OMIN. [Nonusiit mudde-
penmmarn. {nddeperimpoBanre cnoxaor QyHKIHIA.

IepBooOpazHast ¢yHkumu. HeonpenenéHHbI UHTETpal U €ro CBOMCTBA. Tabmwiia
OCHOBHBIX MHTErpaoB. Meton 3amenbl nepemeHHoll. ®opmyna HeroToHa-
JleiiOHmIa.

Pa3nes 3. Teopusi BeposiTHOCTEH M MAaTEeMaTH4YeCKasi CTATHCTHKA

Krnaccuueckoe ormpeneneHue BeposSTHOCTH. Teopema CIOKEHHS BEPOATHOCTEH.
3aBUCUMbBIC U HE3aBUCHMBIC COOBITHS. Y CJIOBHAsI BEPOSTHOCTh. TeopemMa yMHOKe-

HUs1 BeposTtHocTel. Dopmyia nonHoi BepositHocT. Popmyna baileca.

HUTroro:

4.3

TeMaTHyecKuil IVIAH NPAKTHYECKUX 3aHATHHA

JUTSL OYHOUM (POPMBI OOyUEHHUS

IL./11.

TeMbl IPaKTUYECKUX3AHITHIA

TpyroeMKOCTb,
4.

Pa3nea 1. JIuneiinas ajredpa M aHAJMTHYECKAs TeOMETPHSA

Brrancienune onpenenurteneit 2-ro u TpeTbero nopsakoB. Gopmynsl Kpamepa.
Orneparuu HaJT MAaTPUIIAMH.

N

Martpuunstii cioco6 pemenust CJIAY.Pemenne CJIAY metogom ["aycca.

[eiicTBus Hax BeKTOpamMu B KoopauHaTtHON (opme. nmna Bekropa. Hampagmsronme
KOCHHYCBHI BekTopa. CKaJsipHOe, BEKTOPHOE, CMENIaHHOE MPOU3BENEHUS BEKTO-
POB.

OO0uiee ypaBHEHHE IIOCKOCTH; YpaBHEHHE IJIOCKOCTH, POXOISIIEH Yepe3 TpH
JJaHHBIE TOYKH; ypaBHEHHE CBA3KHM IUIOCKOCTeH. BzamMHoe pacmnosioxeHue
riockocterd. OOmIre ypaBHEHHUS MPSAMOI; MapaMeTpUdecKue W KaHOHHYECKUE
ypaBHEHUS NPSIMOM; ypaBHEHHUE IPSIMOM, NPOXOJAIIeH dyepe3 aABe TOYKHU. B3a-
UMHOE PACIIOJIOKEHUE MPSAMBIX M IIIOCKOCTEH.

Pasnen 2. MaremaTnuecknii aHaau3 1 1ugepeHnuaIbHbIe
YPABHEHHHA

Brraucnenne npenenoB ¢gyHkuuid. PackpeiTne HeompeneneHHOCTEH BuAa m,

0
F}].Hepmﬂﬁ U BTOpPOH «3ameuaTesbHbIE» mpedensl. VccnenoBanne (yHKIMR
0

Ha HCTIPEPBIBHOCTH B 3aJIaHHBIX TOYKAX.




6. | OcHoBHBIC TpaBwia nuddepeHurnpoBanus. [IponszBonHas CI0XHONW (YHKLINH. 2
Junddepennman GpyHKIHN.
7. IIpounsBoansie n auddhepeHITnab BRICIUX HopsakoB. Ilpasmio Jlomuanst 2
8. | HuddepenunpoBanne (QyHKIMH HECKOJIBKHUX TepeMeHHBIX. lIponsBoaHas mo 2
HanpasieHuo. [ pagueHT.
9 IlepBooOpazHas GyHKIMH ¥ HEONpeAeNeHHbI HHTerpat. TabamdHoe WHTeTpH- 2
poBaHue. MHTErprpoBaHue NOCPEICTBOM 3aMEHBI IEPEMEHHOM.
10. | MuTerpan oT QyHKIMiA, colepKallux KBaApaTHBIA ABywIeH. MHTerpupoBanue 2
0 YacTsIM
11. | MHTerpupoBaHne HEKOTOPBIX HPPANHOHANBHBIX (QyHKUIWHA. WHTErpmpoBaHue 2
TPUTOHOMETPUUECKUX (PYHKIIMH.
12. | Beiuucnenue KpuBOJMHEWHBIX HHTETpAIOB. ['eomMeTpruieckre 1 MeXaHHYECKHe 2
MPUJIOKEHHUS] KPUBOJIMHEHHBIX HHTETPAJIOB.
13. | UnrerpupoBanue nuddepeHnraIbHbIX YPaBHEHUS C pa3ielTIONIMICS TTepe- 2
MeHHbIMU. Haxoxxaenue oOumx 1 4acTHeIX HHTErpanos. HTerpuposanue ox-
HOPOJHBIX M JMHEHHBIX AuddepeHIratbHble YpaBHEHHsI IEPBOTO MOPsIKa
14. | Yucnossie psiabl. HeoOX0AMMBIH MPU3HAK CXOAUMOCTH psifa. JlocraTouHslie mpH- 2
3HaKM CXOAMMOCTH YHCIIOBBIX PSIOB
15. | HemocpencTBeHHBIH MOJCYET BEPOATHOCTEH. TeopeMbl CIIOKEHUS W YMHOKEHUS 2
BepositHocTel. IlonHas BepositHocTh. Popmyiia baiteca
Paznen 3. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKA
16 | duckperHble ciydaiiHble BeIMYIHUHBL. Py pacnpeneneHws. UncIoBbIe XapaKTepH- 2
CTMKM JUCKPETHOM CilydaiiHOM BenuuuHbl HenpepelBHas ciydaiiHas BeJIUMYMHA.
WnrerpanpHas ¢yHKiws pacrupenenenus. [ImoTaocts pacnpenenenns. YnciaoBbie
XapaKTEPUCTUKN HETTPEPHIBHON CITYIaWHONW BETMIHHBI3
17. | Bapuammonssiii paz. [lomuron u rucrorpamma. HrcnoBsle XapakTepPUCTUKH CTaTH- 2
crudeckux pacnpenesienunit. Kpurepuii cornacust [lupcona
18. | KoppensunoHHO-perpeccHOHHbINA aHamu3. . Koaddument koppensuuu. JInHew- 2
Hast lapHasi perpeccus. [IpoBepka 3HAYMMOCTH ¥ MHTEpBaIbHAs OLIEHKA TTapaMeT-
POB CBSI3H
Hroro: 36
JUTsI 32049HOM (hOPMBI 0O0YUECHUS
Ne TeMbl NpakTUUECKUX 3aHITUN Tpynoemxocrs,
I./11. .
Pa3pea 1. JInneiinasa aaredpa v aHAJIMTHYECKAs TeOMEeTPHA

1 Onpeenureny BTOPOro U TpeThero nopsaakos. Oo6parHas matpuiia. Oneparuu 2
HaJ MaTpuuamu. PaHr MaTpuisl 1 €ro BEIYHCICHHUE.

Pa3nes 2. MaremaTndeckuii anaau3 u 1uggepeHunanbHble
YpPaBHEHUS

2 OcHoBHble npaBuia guddepeHuupoBanus. [IponsBoaHas cl10XHONW QYHKUINH. 2
Huddepennman dynkuuu. [IponsBognsie u auddepeHImaibl BEICIIMX MOPSII-

KoB. [IpaBuno Jlonurans

3 Heonpenenénnplii naterpan . TabianuHoe uHTErprpoBaHre. MeTon 3aMeHbI niepe- 2
MEHHO.

4 Juddepenimanbhbie ypaBHeHus. [ToHsTHe 00 00IIEM M YaCTHOM PEIICHUsX - 2
(epenrmanbpHOro ypasHenvst. JluddepeHiinanbHpie YpaBHEHNS ¢ Pa3AesIOIIAMUCST
TIEPEMEHHBIMU.

5 Yucnossie psabl. HeoOXoauMBlid 1 1ocTaTOUHBIE TIPU3HAKH CXOAUMOCTH PSIIOB 2
Paznen 3. Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKA

6 BapuannoHHBIH P, €ro YUCIOBbIE XapakTepucTHKH. O01as cxema MpoBepKU 2

runore3. Kputepun cormacus [lupcona. KoppensnmoHHO-perpecCHOHHBIN
aHaIu3

HTroro:

12




4.4 TemaTnuyeckuii JIaH J1a00pPaTOPHBIX padoT
JlanHbIA BU pabOTHI HE IPETyCMOTPEH PabOYHM TIAHOM

4.4 CamocrosiTeJibHAsi padoTa CTYAEHTOB
JUTIsl OYHOM (POPMBI OOyUCHHSI

Bun camocrosiTensHO#M paboThI

Ha3Banue
(conmeprkanue paboOTHI)

O0BeMm akaj.
4acel

HSy‘IGHI/Ie BOITPOCOB, BBIHOCUMBIX Ha
CaMOCTOATCIIBHOC U3YUCHUC

OneMeHTapHble  MpeoOpa3oBaHUsl  MaTpHUL.
Martpuunsiii crioco6 pemenust CJIAY. ®op-
Myssl Kpamepa.

Bunel BektopoB. CkansipHOe NPOU3BEACHUE
BEKTOPOB U €ro coicrea.JIuHeiiHble onepa-
UM Haja BekTopamu. [Ipoeknuu BekTopa Ha
ock. CpolicTBa npoekuui. JlelcTBUs HaA BEK-
TOpaMH, 33/IaHHBIMH B KOOPJUHATHOH QopMe.
[IpumeHeHne BEKTOPHON anreOpsl B MEXaHUKE.
Paznuunbie popMbl 3a1aHus IPSIMOI Ha TIITOC-
KOCTH. B3zanMHOe pacnojokeHue MpsIMBbIX.
PaccrosiHue OT TOUKH 10 IPSMON.

Jlunum BTOporo mopsaka. KaHoHuueckue
YpaBHEHHUSI KPUBBIX BTOPOT'O MOPSIIKA: OKPYXK-
HOCTH, 3JUIHIICA, TUIEPOOIIbI, Mapaboiibl U MX
XapaKTePUCTUKU.

OcHoBHBIE TEOpeMbl TH(depeHINaTIbHOTO UC-
yucieHust: TeopeMbl Poms, Jlarpamka, Komm u
WX MIPUMEHEHHE.

IIpumeHeHne MPOM3BOJHON K HCCIEIOBAaHUIO
¢yHKIMH. JkcTpeMyM QYHKIMH. BImykiocTs
W BOTHYTOCTh Tpaduka GyHKIUH, TOUYKH Mepe-
ruba. AcumnToTsl rpaduka. Cxema mccieno-
BaHMsI U OCTPOeHUs rpaduka QyHKINH.
[ToBepxHOCTH W JHMHHUU YPOBHS ODKCTPEMYyM
OMII. Haumenpiiee 1 HauOopiee 3HAYSHUS
OMII Ha 3aMKHYyTOM MHOXecTBe Meron
HAaUMEHBIIINX KBaJIPaToB.

WnTerpupoBanue paIoHaNbHBIX Ipo-
Oeii.lIHTerpupoBaHue HEKOTOPBIX HPPALUO-
HaIBHBIX QyHKIWA. [Ipon3BoHas oT onpese-
JIEHHOTO MHTErpaja Mo MepeMEeHHOMY BepXHe-
My npeneny. I'eomerpudeckne W MexaHWYe-
CKHE IIPUJIOKEHHS ONPEAEICHHOTO HHTErpaa.
VYpaBHeHHsT B TOJHBIX JU(QepeHnnanax.
VYpaBuenne bepuymnu Cucrtemsl auddepen-
LUAIBHBIX YpaBHEHUN. Pelienue cuctemsl Jin-
HEHHBIX JU(PPEepeHIIMATFHBIX YpaBHEHUH C
noctossHHBIME K03 dunmentamu. duddepen-
LUAJIbHBIE YPABHEHHS BBICIINX MOPSAKOB, J0-
ITyCKaroIlne NOHMKEHNE TIopsIIKa.

CroiicTBa cxomsmuxcs psaoB.. OreHka ocra-
TOYHOTrO 4jieHa psfa JleWcTBUSA CO CTETIEHHBI-
MU psgamu. Paznoxenue (QyHKUUH B CTETEH-
Hble psabl. Psabl Telnopa u MakiopeHa. Paz-
JI0’)KEHHE HEKOTOPBIX JIEMEHTAPHBIX (YHKIHUI
B psix MakiopeHa.

41




[ToBTOpHBIE HE3aBUCUMBIC HcHbITaHUA. Dop-
myna bepuymmm. CBoiicTBa OMHOMHATBHOTO
pacnipeneneHust BepoATrHocte. Hausepost-
Hellllee YHUCIO HACTYIUIEHHH coObITHi. Jlo-
KanpHag TeopeMa Jlammaca. HMHrterpanbHas
teopema Jlammaca. Acummrorndeckas Gopmy-
na [lyaccoHa.

BepostHOoCTh NOMafganus ciay4aiiHON BEIUYH-
HBI B nHTepBaji. CBOICTBA YHCIOBBIX XapaKTe-
PUCTHUK CITy4YalHBIX BETUYHMH.

Mona u meauwana. Tumbl BeIOOpoK. Hecme-
meHHbIe, J(PQPEKTUBHBIE W COCTOSTEIBHBIC
OLICHKH.

IIpoBepka THMOTE3Bl O PABEHCTBE T'€HEpalb-
HbIX IIpoBepka rumoTe3bl 0 PaBEHCTBE T'E€HE-
PaIbHBIX AUCHEPCUN ABYX HOPMAJIBHBIX COBO-
KYITHOCTEH.CPETHUX NIBYX HOPMaJIbHBIX COBO-
KYITHOCTEM.

ITonstue o HenuuHeitHOW perpeccuun. Koppe-
JIIIMOHHOE OTHOIICHHUE.

HOILFOTOBKa K ONPAaKTUYCCKUM 3aHATHAM

N3yuenune neKIIMOHHOTO MaTepuaia; padbo-
Ta C OCHOBHOW, JOMOJHHUTEIBHON JHTEpa-
Typoii ® pecypcamMu HHGPOPMAITUOHHO-
TEJIEKOMMYHUKAIIMOHHOW cetn  «MHTep-
HET»

27

BrinonHeHne MHAMBHUIYAJIBHBIX Jo-
MAaITHuX 3aJaHuH

Penienne THUMOBBIX 3aa4 IO OIPCACIICH-
HOM TeMe JHUCHUTIITMHBI

40

IloaroToBka k HpOMC)KYTO‘IHOﬁ aTTe-
cTalluu

N3ydyeHune BONPOCOB, BHIHOCHMBIX Ha JK-
3aME€H C MCIIOJIb30BaHUEM KOHCIIEKTOB
JIEKUMI, MaTepUaJiOB NPAKTUYECKUX 3aHS-
THUH, OCHOBHOH W JTONOJIHHUTCIBHOM JUTE-
paTtypsl, pecypcoB  HH(POPMAIMOHHO-
TEJIEKOMMYHUKallMOHHON cetn  «MHTep-
HET»

36

UTOI'O

144

JUIsl 3204HOM (OpMbl 00YUEHHSI

Bun camocrosiTensHO# paboTh

Haszpanue
(comepxanue pabOThI)

O0BeM akas.
4ackl

I/I3yquI/IC BOIIPOCOB, BLIHOCUMBIX Ha
CaMOCTOATCIbHOC N3YUCHUEC

[Tonsitne matpumpl. OmpenenuTeN KBaapat-
HBIX MaTpHUIl U UX CBOicTBa. MUHOpPHI U ai-
reOpandeckue nomonHeHus. Teopema Jlaria-
ca. Omepanmu Han Matpuramu. OOpartHas
MaTpula.JeMeHTapHbIe npeoOpazoBaHUs
MaTpull. Marpuunblii  cnoco0 pemeHus
CJIAY. ®opmynel Kpamepa. Paar matpuiisr u
ero Bpluucinenue. Kpurtepuii Kponekepa-
Kanennu comectnoctu CJIAY. Cxema pere-
aus CJIAY meronom [aycca.

Bunet BexTopoB. CKamsipHOE TPOU3BEICHHE
BEKTOPOB U ero cBoicra.JluHeitHble omepa-
UMy Haj Bektopamu. lIpoekuuu BekTOpa Ha
ocw. CoticTBa mpoekiuii. JlecTBusS Haa BEK-
TOpaMHU, 33/IaHHBIMH B KOOPJAMHATHOMU (hopMe.

95




[TpuMeHeHne BEKTOPHOH anreOpsl B MEXaHUKE.
Paznuanbie hopMBI 3aMaHus IpSIMON Ha TUTOC-
KOCTH. B3anMHOe pacnoiokeHue MpsIMBbIX.
PaccTosHne oT TOUKH 10 NPSIMOH.

Jluaun BTOporo mopsaka. KanoHuueckue
YPaBHEHHUSI KPUBBIX BTOPOTO HOPSIKA: OKPYXK-
HOCTH, DJUIMIICA, TUIEepOOIbl, Mapaboibl U HX
XapaKTEPUCTUKU.

[Ipemen  ¢dyHKIME, OCHOBHBIE  CBOWCTBA
npeznenoB. beckoHeuHo Manble U OECKOHEYHO
Oonbive GYHKIMH U MX CBOMCTBA. [lepBbIil 1
BTOpOH 3aMeyvaTesIbHbIe MPEaebl.
HenpepeiBHOCTE (QYHKIMM B TOYKE U Ha
uHTepBaje. OpHOCTOpOHHHME Tmpenensl. He-
npepeiBHOCTh (DyHKIMU. Knaccuduxammst To-
YeK pa3phlBa.

OcHoBHBIE TeOpeMbl H]depeHIInaIbHOTO UC-
yucieHust: TeopeMsl Poms, Jlarpamka, Komm u
UX IPUMEHEHHE.

IIpumeHeHue NpPOU3BOJHOM K MCCIECIOBaHUIO
¢byHKIMH. JkcTpeMyM QYHKIMH. BBITYKIOCTD
1 BOTHYTOCTH rpaduka (yHKINH, TOUYKH TIepe-
ruba. AcumnrToTsl rpaduka. Cxema wuccieno-
BaHUsI U MIOCTPOEHUS rpaduka QyHKIHH.
IloBepXxHOCTH M JIMHUHU YPOBHSI DKCTPEMYM
OMII. Haumensliee 1 HanOobIlIee 3HAYCHUS
OMII Ha 3aMKHYTOM MHOXecTBe Merox
HaMMEHBIINX KBapaToB.

WnterpupoBanne panroHaIbHbIX Ipo-
Ocii.lHTerpupoBaHne HEKOTOPBIX HPPALUO-
HaIBHBIX QyHKIWA. [Ipon3BoaHas oT onpene-
JICHHOT0 MHTErpaja o NepeMeHHOMY BEpXHe-
My mnpeneny. l'eomeTpuueckue M MexXaHHYeE-
CKHe TIPUJIOKEHHS OTIPEeNIEHHOTO HHTErpasa.
Huddepennnansusie ypaBHeHus. [lonstre 00
o0meM M 4YacTHOM perreHusx auddepeHu-
anpHOrO ypaBHeHus. 3amada Komm. dudde-
pEeHIMATIbHBIE YPAaBHEHUS C Pa3/IesIOMIUMUCS
nepeMeHHbIMU. OnHopoanble auddepeHu-
aNbHBIC ypaBHEHUS, JUHEHHbIE nudepeHn-
ajpbHBIC ypaBHEeHHs 1-ro mopsaka.JluHeitHsre
onHOpoaHble AuddepeHnaIbHbIe ypaBHEHUSI.
VYpaBHenuss B mnonHbIX AuddepeHnmanax.
YpaBHeHnue bepryn.

CtpykTypa OOIIET0O pelieHHus JIMHCWHOTO He-
OHOPOAHOTO UG GEPESHIIMANTBHOTO YpaBHE-
HUE BTOpOTO Topsiaka. MHTerpupoBaHue -
HEHHBIX HEOJHOPOIHBIX JU(PEpEeHINATEHBIX
YpaBHEHUH C MOCTOSIHHBIMH KO3 GUIIMEHTaMU
C TIPaBOH YacCThIO CNIEUAIBHOTO BU/A.
Cucrembl  nuddepeHManbHBIX  YpaBHEHHH.
Pemenne cuctembl nuHEHHBIX auddepeHIn-
ANbHBIX YPaBHEHUH C MOCTOSIHHBIMU K03 du-
nueHTamu. JuddepeHunansapie  ypaBHEHUS
BBICUIMX IOPSIKOB, IOIyCKAlOIUE ITOHMXKE-
HUE MOPS/IKA.

CaoiictBa cxomsmuxcs psimoB. OIeHKa ocTa-




TOYHOTrO 4jieHa psfa JleWcTBUSA CO CTETIEHHBI-
MU psgamu. Pasnoxenne (QyHKIW B CTereH-
Hble psaabl. Panel Telnopa u Makiopena. Pas-
JIOKEHUE HEKOTOPBIX dJIEMEHTAPHBIX (DYHKINN
B pall MakiopeHa.

[ToBTOpHBIE HE3aBUCUMBIE HCHBITaHUSA. Dop-
myna bepuymmm. CpoiicTBa OWHOMHAIBEHOTO
pacnipeneneHust BepoATtHocte. Hausepost-
Hellee YHCI0 HACcTyIUleHWH coObiThil. Jlo-
KanpHas Teopema Jlamumaca. WHterpanpHas
teopema Jlamnaca. Acumnrornueckas Gopmy-
na IlyaccoHa.

CrydaiiHple BETUYHHBL. J[MCKpEeTHBIE U HEempe-
PBIBHEBIC CHy‘IElfIHI;IC BCJIMYUHBI U CHOCO6LI ux
3a7anusl. YHCIOBBIE XApAKTEPUCTUKH CIlydail-
HbIX BeJM4YMH. HopMalbHBIN 3aKOH pacrperne-
JIEHUs] HEIPEPBIBHOM CITy4allHON BETMYUHBI.
BeposTHOCTh ONafganusi Cily4ailHOW BEIUYH-
HbI B UHTepBaJl. CBOMCTBA YUCIOBBIX XapaKTe-
PUCTHUK CIIy4alHbIX BEJIMYMH.

OCHOBBI CTaTUCTHYECKOro omnucaHus. Bapua-
LIMOHHBIN PsIII, €0 YHCIOBBIE XapaKTEPUCTHKU
u rpaduueckoe npeacrasieHue.Mona u Meau-
aHa. Turbl BEIOOPOK.

ToueuHble U UHTEpBaNbHBIE OLUEHKU. [JoBepu-
TenpHBIN wmHTepBal.Hecmemennrle, 3¢ dek-
TUBHBIC U COCTOATCIBHBIC OLICHKH. ypOBeHB
3HAYMMOCTH. JlOBEpUTENbHBIA WHTEpBAN JId
OIICHKM MaTeMaTHYECKOrO OXKUAAHUA U Cpell-
HEro KBaApaTUYHOI'0 OTKJIOHCHUA HOPMAJIbHO-
T'O pacrpe/ieNeHusl.

Cratuctuueckass rumoreza. OOmas cxema
MIPOBEPKH CTATUCTHYECKUX runores3. [Iposepka
TUIIOTE3bl O PacIpeeNIEHUH TeHepalbHOM Co-
BokynHocTH. Kputepuu cornacust [lupcona
IIpoBepka THIOTE3BI O PABEHCTBE T'€HEpalb-
HeIx [IpoBepka rUMoOTE3bl O paBEHCTBE T€He-
PalbHBIX AUCHEPCUN ABYX HOPMAJIBHBIX COBO-
KYITHOCTEH, CpEeTHUX ABYX HOPMaJbHBIX COBO-
KYITHOCTEH.

DyHKIIMOHAIbHAA, CTATUCTUYECKass U Koppe-
JISIUOHHAs 3aBUCUMOCTH. OCHOBHBIE TOJIOXKE-
HUSl KOPPENSALMOHHO-PETPECCHOHHOIO aHAIIN-
3a. JIuneitHas napHas perpeccusi. Koaddunm-
€HT KOppensiuuu. YPaBHEHUSI PErPECCUU.
IIpoBepka 3HaUMMOCTH ¥ MHTEPBAJIbHAS OLIEH-
Ka MapaMeTpoB CBS3H.

ITonsitTue o HenuueitHoil perpeccuu. Koppe-
JISIUOHHOE OTHOIICHHUE.

W3ydeHne NeKIMOHHOTO MaTepuana; pado-
Ta C OCHOBHOM, JIOINOJHUTEIBLHOU JUTEpa-

[TonroToBka K MpakTUYECKUM 3aHATHAM |TYpoll M pecypcamu HH(POPMAIMOHHO- 50
TEJICKOMMYHUKAIIMOHHOW cetu  «MHTep-
HET»

BoinonHenne WHAMBUAYaAIbHBIX  J10-|PemieHre TUMOBBIX 3a1ad MO ONpe/elieH- 42

MaNlHUX 3aJaHui

HOW TeEME TUCIUIUINHBI




N3yueHnneBonpocoB, BHIHOCUMBIX Ha 3K-
3aME€H C HCIIOJb30BAaHHEM KOHCIIEKTOB
JIEKIMM, MaTEPUAIOB MPAKTUYECKUX 3aHs-
THUH, OCHOBHOH W JONOJIHHUTEIHHOMU JIUTE- 9
patypel, pecypcoB  HH(POPMAIMOHHO-
TeJIEKOMMYHUKaIMOHHOW cetn  «MHTEp-
HET)»

HOI[FOTOBKa K HpOMe}I(YTOHHOﬁ aTTC-
cTalluu

UTOro 196

S. METOJUYECKHUE PEKOMEHJIALIMUU 11O U3YYEHUIO AUCIHU-
IHJIMHBI

OOyyarommmcss HEOOXOAUMO O3HAKOMUTBCS C COJIEpKaHHeM pabodeil mporpam-
MBI JTUCUMILIMHBI, C UEISAMH U 33a4aMy TUCIUIUIMHBI, €€ CBA3SIMU C IPYTUMH JUCILIH-
IUIMHaMU 00pa30BaTeIbHON MPOrpamMMbl, METOAMYECKUMHU pa3pabOTKaMU IO JIaHHOM
JUCLMILIMHE, UMEIOIMMHUCA Ha 00pa30BaTEIbHOM IOpTalle U caidTe Kadeapsl, ¢ rpa-
(puKOM KOHCYIbTALUK IpenoaaBaTeneii kadeapsol.

N3y4ast nucuuIuiMHy He0O0X0IMMO PaBHOMEPHO paclpeeiaTh BpeMs Ha Mmpopa-
OO0TKY JEKUHUI, CAMOCTOATENBHYIO pa0OTy MO BBIMOJIHEHUIO TPAKTUYECKUX padoT, ca-
MOCTOSITEJIbHYIO pa0OTy MO MOATOTOBKE K MPAKTUUYECKUM 3aHITHUSIM.

Hamnucanue KoHCHEKTa JEKUUNA: KPAaTKO, CXEMAaTUYHO, MOCIEI0BATENbHO (PUKCH-
pOBaTh OCHOBHBIE TOJIOKEHUS, BEIBObI, (POPMYIUPOBKU, OOOOLIEHNUST; TOMEYaTh BaX-
HbIE MBICJIH, BBIJIEIAThH KIIIOUEBBIE CIIOBA, TepMUHBL.Ilepen nekuueit Heo0XoauMo mpo-
CMOTPETh KOHCHEKT MpebIAyLIEH JEeKINH, pa300paTh U 3aKOHCIIEKTUPOBATh TEOPETHU-
YECKHE BOIIPOCHI, BEBIHECEHHBIE HA CaMOCTOATENbHOE n3ydeHue. [Ipu 3arpyiHeHHsIX B
BOCHIPUSATUU MaTepuaya CielyeT 0OpaTUThCS K JOMOJHUTEIbHBIM JIMTEPATYPHBIM HC-
TOYHUKAM, JIEKTOPY WJIM K MPENoJaBaTeI0 Ha MpakTHUYEeCKUX 3aHATusX. [Ipu moaro-
TOBKE K MPAKTUYECKUM 3aHITUSIM O3HAKOMHUTBHCS C TEOPETHYECKHM MaTEpUAIOM KOH-
CIIEKTa JICKUMH U PEKOMEHJIOBAaHHBIMU JIMTEPATYPHBIMU MCTOYHHKAMHU, COOTBETCTBY-
IOIMMHU TEME 3aHATHs. B Hauane 3aHATHA 3a1aTh IIPENOJAaBATEN0 BOIPOCHI IO MaTe-
puaiy, BbI3BaBUIEMY 3aTPYJHEHUS B €r0 IOHMMAaHUU U OCBOCHHH IIPU PEIICHHUH 3a7ad,
peIHa3HAaYeHHBIX JJI CAMOCTOSATENIBHOTO pelieHus. Ha 3aHsaTuu 10BOAUTH KaXKIYyHO
3a/lauy 10 OKOHYATEJbHOIO pelIeHus, B cllydyae 3aTpyIHeHU oOpamarbes K npenoaa-
Bareto. CTyeHTaM, MPOIYyCTUBIIUM 3aHATHUSL, PEKOMEHYETCsl IBUThCSI HA KOHCYJIb-
TalMIO K MPENoJaBaTe0 U OTYUTATHCS M0 TEME MPOIyIIeHHOro 3aHsaTus. Jlomaiinue
3a/1aHusl TOJDKHBI BBITTOIHITHCS CAMOCTOSITENIBHO, MTPEAOCTABIIATHCS B YCTAHOBJICHHBIN
CPOK M COOTBETCTBOBATH YCTAHOBJIEHHBIM TPEOOBAHUAM 110 O(POPMIIEHUIO.

[Tpu pabote ¢ auTepaTypoii ciexyer oOpaTUTh BHUMAaHUE HA UCTOYHHUKH OCHOB-
HOM W JIOTIOJIHUTENILHON JUTEpaTyphl, MPUBEACHHBIC B paboueil mporpamme. s
00JIbILIEr0 MPEACTABICHUS O JUCIUILIMHE BO3MOXKHO 03HAKOMJICHHE C TIEPUOANYECKU-
MU U3IaHUSIMU NOCIEAHUX JET, HTEepHET-UCTOYHUKAMU.

[Ipy MOAroTOBKE K 3a4€Ty WM 3K3aMEHY M3Y4YUTh KOHCIIEKTHI JIEKIIUM, MPaKTH-
YecKuX paboT M pEeKOMEHAYEeMYIO JINTEPaTypy, (PUKCUPYSI HEICHbIE MOMEHTHI JUIsl UX
o0CyX/IeHHs Ha IJIAHOBOM KOHCYJIbTAallMU. PEKOMEH TyeTCsl IIUPOKO MCIOJIb30BaTh pe-
cypcbl ObC 6MOIMOTEeKH akaJeMuH.



6 OCHOBHAS, JONNOJHUTEJIbHASA JIMTEPATYPA, NIPOI'PAMMHOE
OBECIIEYEHMUE n PECYPCBbI NHHOOPMALIMUOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET»:

6.1. OcHoBHas JuTEparypa:

6.1.1. KpaTtkuii Kypc BbICIIEH MaTeMaTUKH [DJIEKTPOHHBIA pecypc] : yueOHUK /
pen.: K.B. banaun .— 2-e uzn. — M. : UTK "JlamkoB u K", 2015 .— 512 ¢. — ISBN
978-5-394-02103-9 .— Pexxum gocryna: http://rucont.ru/efd/286978

6.1.2. Maremaruka. Yacte 1. DeMEHTHl TUHEHHOM M BEKTOPHOM aiareOphl, aHa-
JUTHYECKOM T€OMETPUHM U MaTeMaTHYECKOI'o aHaln3a: ydeOHoe mocodue [DmeKTpoH-
werii pecypc] / C.A. UepemanoBa .— 2013 .— 82 c. — Pexum gocty-
na: http://rucont.ru/efd/261075

6.2. JlomoJiHUTe/IbHAS JIUTEpPATYypa:

6.2.1. bepumBunu O.H. Jluneiinas anrebpa W aHaJIUTHYECKas T'E€OMETpUS :
yueOHoe nocodue [Tekct] / O.H. bepumBumu. — Camapa : PUL] CI'CXA, 2012. — 301
c. [67]

6.2.2. bepumBunm, O.H. Marematuka. MaremaTudeckasi CTAaTUCTUKA: METOIAYE-
CKHE yKa3aHus JuIs npakTudeckux 3ansatuil. Y. I [Dnexkrponnsiit pecypc] / C.B. Ilnot-
HukoBa, O.H. bepumBunu .— Camapa : PUL[ CI'CXA, 2015 .— 79 ¢. — Pexum Jo-
cryna: https://rucont.ru/efd/349940

6.2.3. I'mypman B.E. Teopus BeposiTHOCTEld M MaTeMaTHYecKas CTaTUCTUKA :
VYu4e6.mocobue ms By3oB / B. E. 'mypman. - 9-e uza., crep. - M. : Beicm. mik., 2003. -
479c. [50]

6.2.4. Jlertsapesa, O.M. KpaTkuii TeopeTHuecknii Kypc 1Mo MaTeMaTuke AJis Oaka-
JIABPOB U CHEIUATUCTOB [DNEKTPOHHBINA pecypc] : yueb. mocodbue / I'.A. HukoHoBa,
Kazan. nHan. uccnen. rexnon. yu-t, O.M. Jlerrsapea .— Kazans : KHUTY, 2013 .—
136 c. — ISBN 978-5-7882-1523-5 .— Pexum nocrymna: https://rucont.ru/efd/302730

6.2.5. lllunmaueB B.C. OcHOBBI BhICIIEH MaTeMaTHKH : Y4eO.1mocodue s By30B /
B. C. lllunayes ; ITox pea. A.H. TuxonoBa. - 5-e u3., crep. - M. : Boicm. mik., 2003. -
479c¢.[24]

6.3. IlporpamMHoOe o0ecrieyenme:
6.3.1. MicrosoftWindows 7 ITpodeccuonansuas 6.1.7601ServicePack 1;
6.3.2. MicrosoftWindowsSL 8.1 RUAEOLPNL;
6.3.3. Microsoft Office Standard 2010;
6.3.4. Microsoft Office cranmaptabiii 2013;
6.3.5. Kaspersky Endpoint Security nnsOusneca - crannapthbiii Russian Edition;
6.3.6. WIinRAR:3.x: Standard License — educational -EXT;
6.3.7. 7 zip (cBOOOAHBII JOCTYII).

6.4. Ilepeyenb HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM U NpodeccuoHATbHBIX 0a3
JaHHBIX:


http://rucont.ru/efd/286978
http://rucont.ru/efd/261075
https://rucont.ru/efd/349940
https://rucont.ru/efd/302730

crynma:www.elibrary.ru

6.4.1. Hayunas snexTpoHHas OubaroTeka [DIeKTpoHHBIN pecypc] — Pexxum no-

6.4.2. PyxonT [DnexTponHbIi pecypc] — Pexum nocryma: http://rucont.ru/catalog

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

HanmenoBanmne Cl'IeI_II/Ia.]'IhHhIX>1< IIoMee-

Ne . . . OcHalIeHHOCTh CHEIUATbHBIX TOMEIICHUH U
HUH U IOMEIIEHUH AJI CaMOCTOSITEIIbHOM . .
/1. MOMEILEHUH JJIsl CAMOCTOSITENIbHOM paboThI
paboThI
VY4eOHas ayauTopus A OIpoBeAeHMs 3a- | Aynutopus o00pyAoBaHa ClelHaTIu3UPOBaHHON
HATUH NeKIMOHHOr0 Thma 3218 y4eOHOI MeOebI0: CTOJ MperoaaBaTes, CTOI
OI'BOY BO Camapckuii I'AY, 2. Kunenv, | ayAMTOPHBIN, TABKU ayIUTOPHBIE.
n.e.m. Yemo-Kunenvckuti, yi. Cnopmue- | MukpodoH KoHPEpeHIHOHHBIN - 1 mIT.
Has, 0.84 Muxmrep Mackie - 1 mt.
1 Yeunurens - 1 wr.
Konnencaropusiit MukpogoH - 1 mr.
DKpaH NPOEKUHUOHHBIN - 1 mIT.
[Tpoextop ACER X1278H - 1 miT.
Cucremuslii 6510k - 1 mIT.
Mouutop Acer - | mrT.
YyeOHast ayiuTopusi A IpoBeAeHus 3a- | AynuTopus o00pya0BaHa CeMATU3UPOBAHHON
HATHUM JIeKIHOHHOTo Thmna 3119 y4eOHOM MeOebI0: CTOJ MperogaBaTes, CTOI
DI'bOY BO Camapckuu I'AY, 2. Kunensb, | ayIUTOPHBIN, JABKU ayIUTOPHBIE.
n.e.m. Yemo-Kunenvckuii, yn. Cnopmug- Kowmmprorep IntelPentium B komriekre - 1 miT.
2 Has, 0.84 MonuTop Acer - 1 mr.
ITpoextop ACER X1278H - 1 miT.
DKpaH € 31eKTPONprUBOIOM — | MIT.
Muxkiep Mackie - 1 mr.
Ycunurens MOIHOCTH - 1 miT.
VYyeOHast ayiuTopus A IpoBeaeHus 3a- | Aynutopus Ha 180 mocaouHbIX MECT, YKOMILIEK-
HSATHUH JIGKIIMOHHOTO TUIIA, 3aHATUI CEMU- |TOBaHHASI CIICIUATH3UPOBAHHON MEOENbIO (CTOIBI
HApCKOTO TUIIA, KyPCOBOT'O IPOSKTHPOBA- | 6-TUMECTHBIE YUSHHUECKUE, CTOJIBI ITMCHMEHHBIE,
HUS (BBIMOJIHEHUS KYPCOBBIX padoT), JIaBKH, CTYJ) U TEXHUYECKUMU CPEJICTBAMH 00Y-
3 |TPYMIIOBBIX M MHIMBUIYaIbHBIX KOHCYITb- | qEeHHS (MyIBbTUMETUUHBIA TPOCSKTOP, HACTCHHBIN
TaIUi, TEKYIIEr0 KOHTPOJIS ¥ MPOMEXKY-  |IKpaH, HOYTOYK, MBIIlIb, MUKIIIEp, MUKPO(OH
TOYHOH arrectanuu — 3235 KOH()EPEHIIMOHHBIN, KOJIOHKH 3BYKOBBIC)
Camapcxas ooa., e. Kunenw, n.e.m. Yemo-
Kunenvckuii, yn. Cnopmusnas, 0. 8A.
VYuebnas aymuropus, 3311. Jlns mpose- | YueOHas ayautopus Ha 40 mocagouHbIX MECT,
JICHUS 3aHSITUN JICKIIMOHHOTO THUIMA, MPO- | YKOMIUIEKTOBaHA CIICUATH3UPOBaHHON MeOe-
BEJICHUSI TIPAKTUYECKUX paboT, mposese- | ibto Jlocka -1
HUS 1a00paTOpHBIX paboT, TpynnoBbX U | Bemanka — 1
4 | MTHIUBUAYAIBHBIX KOHCYJNbTalWi, Teky- | Cron-mapTa Ha 3 mocamouHbIX MecTa — 13
[IeT0 KOHTPOJISI ¥ TPOMEXKYTOUHOU arte- | CTOoN MUChMEHHBIH (TIpernoaaBaTeabekuii) — 1
CTaINH. Crtyn markuit - 2
Camapckas o6xn., 2. Kunenv, n.e.m. Yemo- | Ilnakar — 4
Kunenvcxuii, yn. Cnopmusnas, 0. 8A.
VYuebnas ayauropus, 3307. Jlns mpoBe- | YueOHast aynuTopus Ha 32 MOCagOYHBIX MECT,
S | AeHMS 3aHATUN JIEKIIMOHHOTO THUIMA, MPO- | YKOMILJIEKTOBaHA ClielUaIu3upOBaHHOI Mele-

BEJICHUS MPAKTUYECKUX PadoT, MpoBeJe-

a0 Jlocka -1



http://rucont.ru/catalog

HUS 71a00paTOpHBIX paboT, TpynnoBbX U | Bemanka — 1
WHIUBUAYAIbHBIX KOHCYyNbTanui, Teky- | Crom-mapra — 16
LIEr0 KOHTPOJS U MPOMEXKYTOUHOM aTTe- | CTON MUChbMEHHBIH (MpenoaaBaTenbckuii) — 1

CTaLMH. Ckambs - 14
Camapckas oon., e. Kuneno, n.e.m. Yemo- | CTyn Msarkuii - 6
Kunenvcxuii, yn. Cnopmusnas, 0. 8A. Kadenpa — 1
[ToacraBka moj mnakatel — 1
ITnakar — 4

[Tomemenue st camoctosTenbHON pado- | [Tomenienue Ha 6 MOCagOYHBIX MECT, YKOMILIEK-
TBl cTyAeHTOB, ayna. 3310a (YuTanbHBIM | TOBAHHOE CHCIIHATM3UPOBAHHON MeOEIbI0 (KOM-

3ai) MBIOTEPHBIE CTOJIbI, CTYJIbS) K OCHALIEHHOE KOM-
6 Camapcxas oba., e. Kunenwv, n.e.m. Ycmo- | NIbIOTEPHOU TEXHUKON
Kunenvcxuii, yn. Cnopmugnas, 0. 8A. (6 pabouux CTaHIIMI1), TOAKIIOYEHHON K CETH

«MHTepHeT» U 00ecneunBaroleii T0CTYIl B AJIEK-
TPOHHYIO HHPOPMALIMOHHO-00Pa30BATEIBHYIO
Cpelly YHUBEPCUTETA.

[Tomemenune ans xpanenus u npoduiak- | CiennanbHblii MHCTPYMEHT W HMHBEHTAph JUIS
TUYECKOTO  OOCIIy)XMBaHHS  y4eOHOro | yueOHOro 060pya0BaHUS:

7 | obopymoBanus, aya. 32030. KHCTOYKH ISl OYMCTKH KOMITHIOTEPOB U KOM-
Camapckas o6x., e. Kunens, n.e.m. Yemo- | TNIEKTYROIIUX, CIIUPT, KOMILICKTYIOLIHE U pac-
Kunenvcxuii, yn. Cnopmusgnas, 0. 8A. XOJIHbIE MaTEpHAJIbI

8 ®OHJI OLIEHOYHBIX CPEJCTB AJisI NMPOBEAEHUA TEKYUIEHX U
MNPOMEXYTOUHOM ATTECTAIIUU

8.1Buabl 1 (pOpMBbI KOHTPOJIS 1O TUCIUTIITHHE

KoHTposib ypOBHSI YCBOCHHBIX 3HAHMM, OCBOEHHBIX YMEHUU U MPUOOPETEHHBIX
HABBIKOB (BJIQJICHUI) OCYILIECTBISETCS B pPaMKax TEKYIIET0O U MPOMEKYTOUYHOTO
KOHTPOJIA B COOTBETCTBUU C [loJI0KEHHEM O TEKyIIEM KOHTPOJIE U IPOMEKYTOUYHOU
aTTeCTaIMK O0YyJaIOIIUXCS.

Tekymmi KOHTPOJIb OCBOCHUSI KOMIIETCHIIMM 10 JIUCUUILUIMHE MTPOBOIUTCS IPU
U3YyYEHUN TEOPETUYECKOIO0 Marepuania, BBIIOJHEHUM 3aJaHUM Ha IPAKTUYECKUX
3aHSTUSIX, BBITIOJIHCHUU UHIUBUIYAIbHBIX 3aJlaHuil B (hopMe JI0KIIaia, 1eJI0BOM UTPHI.
TekymieMy KOHTPOJIIO TOMJEKHUT MOCEMAEMOCTh OOYYAIOIIMMUCS —ayAUTOPHBIX
3aHSATUN U paboTa Ha 3aHITHUSX.

WNTOroBoii OLIEHKOM OCBOCHMS KOMIIETCHLMN SIBISETCA IPOMEXKYTOYHAs
aTrrectanusi B (GopMe HK3aMEHa, MPOBOAMMAS C YYETOM pe3yJbTaTOB TEKYILIEro
KOHTPOJIS.

8.2 TunoBble KOHTPOJIbHbIE 321aHUS WM UHbIE MATEPUAJIbI, HEOOXOAUMbIe ISl
OllEHKH Pe3yJbTATOB OCBOEHHS 00pa3oBaTe/ibHON NpPOorpaMMbl B paMKax
yueOHO JUCHUILTHHBI

Ouenounvie cpeocmea 0711 nPpoeeOeHUs1 meKyuieil ammecmayuu

Tekymmi KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB MO AUCHHUILIMHEe«MaremaTuka
BKJIIOYAET BBHIMOJHEHUE WHIMBUAYAIbHBIX qoMmamHux 3aaanuil (M/13), koTopbie mnpe-
CIEAYIOT LEJb 3aKPEIUICHHUS] TEOPETUUYECKUX 3HAHWUW U PAa3BUTHS HABBIKOB CaMOCTOSI-




TCJIBHBIX, IPAKTHYCCKUX MATCMATHYCCKHX PACUYCTOB.

N3 Nel
1 2 3
1. BeIYMCIUTD ONpEeAeIUTENb TPETHErO MOPsIIKa -12 4 TpeMms criocobamu: 1)
0 2 5
10 TIPAaBHJIY TPEYTOJbHUKA; 2) PACKIabIBasl TI0 DJIEMEHTaM BTOPOW CTPOKH; 3)

pacKiIaabiBadA 110 3JICMCHTAM IICPBOTO CTOJ'I6I_I3.

2. Jlnsa nByx Matpund u B Haiitw: 1) muHeHy0 KoMOMHAIUo MaTpull A+ (B ; 2)
npoussenenre Matpurl AB u BA; 3) obparHyro matpuny A, ecin @ = -2, =3,

-4 0 1 1 2 -3
A= 2 -1 3"B=|2 0 1
3 2 2 -2 1 3

3. Haiitu paHr MaTpuIbI.

1 2 3 4
3 7 11 15/
A:
3 -3 -3 6
6 3 6 6
X+3y—-z=4

4. Pemuth cuctemy <2X—Y—5z=-15 nBymsa cnocobamu: 1) ¢ momomipio 00-
S5x+y+4z=19
paTtHOM MaTpulibl; 2) o ¢popmyinam Kpamepa.

5. Pemmnts cuctemy nMHEWHBIX ypaBHeHUH A-X =B meronom ['aycca, BpISICHUB
IIPEBAPUTEIBHO BOIPOC O €€ COBMECTHOCTH € NOMOLIbIO Teopembl KpoHekepa-
Kanennu. B ciiyyae HeonpeeneHHOCTH CUCTEMBI HAallTH ee o01iee, 0a3ucHOe U JII00oe
YaCTHOE pELICHHE.

X +X,=2X, =X, + X, =1
3X, = X, + X, +4X, +3%X, =4.
X, +5X, =9%, —8x, + %X, =0

UJI3 N2
22

1+1

JlaHbl 1Ba KOMIUIEKCHBIX YUCIIa Z1 = V3 +imz=

1) moCTPOUTH X HAa KOMILIEKCHON TUIOCKOCTH;
2) HalTH ‘Zl‘, ‘22" argzi, argzpu 3amucath 4uciia B anreOpanyeckom, TpUroHo-

METPUYECKOU ¥ IMOKa3aTenpbHOU (popme;
3) BBIUUCIHTD 21122, Z1 - Z2 KCTIONB3YS alreOpandecKyro hopMmy.



z, . .
4) Beraucmuth 21Zp; 1 =1 B anredOpanyuecKoi, TPUTOHOMETPUIECKOH U IMOoKa3a-
Z>

TenabHOU Popmax. CpaBHUTH PE3yJIbTATHI.

5) Haiitu 213 (B TpUTOHOMETpUUYECKOI hopme).

6) Haiiti Bce 3HayeHus §/Z, ( B TPUTOHOMETPHYECKOU (HOpME), BHIPA3UTh B all-

reOpanydeckoit popMme, MOCTPOUTH 3HAUCHHUSI HA KOMIUIEKCHOH TTIOCKOCTH.

N3 Ne 3
1. Jlansr koopauHatel BepmuH mupamuasl ABCD: 4(1,1,1), B(-1,0,2), C(3,-3,0),

D (2,3,4). Haititu: 1) KoopauHaTsl BEKTOPOB AB /:C; 2 ) yroi ¢ MeXay BEKTOpaMu

AB u A%C; 3) npAgAé) ; 4) wiomaap rpanud ABC u ee BricoTy h, omyIIeHHYO Ha pedpo
A1A3; 4) o6vem mupamuasl ABCD u ee BbicoTy H, OmMyIIeHHYIO U3 BEpIIMHEI D-

2. Hammcars pasnoxenue Bektopa X =(3,—2,7) 1o BekTOpam 5’1 =(4,-5,1),
8=(1-1,3), 8 =(1,-2,-2).

3. anbl KoopauHaTHl BepinuHbl Tpeyronbuuka ABC: A(4,3), B(16,-6), C(20,16).
TpeOyercs HaiiTu: 1) ypaBHeHust cTopoH AB u BC u ux yriioBble KO3(PGUIIUEHTHI; 2)
JUTMHY CTOPOHBI AB; 3) yron B B paguanax; 4) ypaBHeHue BoicoThl CD u ee nimuny; 5)
ypaBHeHUE MeauaHbl AE 1 KOOpAUHATH TOUKHM K repecedeHus TO MeIaHbl C BBICO-
toit CD; 6) ypaBHeHHE MpSIMOM, MPOXOAIICH depe3 Touky K mapaisienbHO CTOpPOHE
AC; 7) xoopauHaThl TOUYKH M, pacroiaoKeHHONH CUMMETPUYHO TOUYKE 4 OTHOCUTEIHHO
npsimoit CD.

4. Haitnure pacctostHue oT Touku Mo(1,—1,4) 10 MI0CKOCTH, MPOXOIAIICH Yepes
Tpu Touku M1(1,5,7), M2(-3,6,3) u Ms(— 2,7,3)..

5. Hamucath ypaBHEHHE IUIOCKOCTH, MPOXOAsiei yepe3 Touky A(3,—4,1) mep-
IeHIMKYISPHO BekTopy BC ,rae B (5,3,-4), C (7,8,3).

6. Haiigute  yrom  Mexay — IUIOCKOCTSIMH X—~/2 y+z-1=0 u
X+/2y+z+3=0.

7. Haiitu koopauHatel Touku M repecedeHus miockoctu T X—Y+2Z2+3=0 u
x-1 y+2 z-1

npsiMoii L:
-1 2
8. HaliTn kaHOHWYECKHE ypaBHEHUS TIPSIMOM, 3aIaHHON B O0IIIEM BHJIE:
X—-y+z-2=0,
X+y-2=0.

9. IlocTpouTh KpUBBIE BTOPOrO MOPSAKA W BBINHCATh HUX XapPaAKTEPHUCTUKH:

1) x> +y* +4x-6y—-3=0;2) 3x* —y*-12=0;3) y* +4y—-x+5=0.

W13 Ned



2X* +x—-10 . X

1. Havitu mnpenmensl  dynkomid:  a)lim 6) lim

=2 X2 4 X—6

5x+2
plim— "2 lim— |im(1+1) |
X

N
o0 2x2 +X+1" 7 %0 arctg2x Koo

2. UccnenoBaTh Ha HEMIPEPHIBHOCTD (DYHKUIUU: Y = 3
X —
3. HccnenoBath JaHHYIO (YHKIUIO HA HEIPEPHIBHOCTD U ITOCTPOUTH €€ TpaduK.
4-x*, ecru x<-1
y=<2- eciu —1<Xx<2,
X —

X,
5 eciu x>2

NJI3 Ne5
1. lIponudpepennpoBaTh JaHHbIE PYHKIIUU:
1 .
a)y=x° +—4—3\/7+3; 6)y=x’-sinx;
X
x> +1
6)y = :
arctgx
2. BeluucauTh Npou3BOJHBIEC CIT0XKHON QYHKIIUU:
a)y=arctgJx;  6)y=3%.cos’ X;
6)y = Insin(x3 +2) 2)y=arcctg(e™™).
3. Haiituy' BBINOJHUB CHadaja JOrapupMUpPOBAHUE YyKa3aHHOU

)(2
byHKUMH Y = X3/ ——.
X +1

4. Haiitn npowssonnyio y,ecmn a)y=(x+1"; 6)y=([+x*)"™".
5. HaiiTu mpousBoaHyto Y, QyHKIHMH, 33/JaHHON MapaMeTPUIECKH
X =C0Ss°t,
{y =sin’t.

6. ITlonb3ysach npaBusiom JlonuTans, HAMTH yKa3aHHbIE MPEIEIbL:

2)y=2"-tgx.

. e -1 . In(x* -3
a)lim— ; 6)I|m#;
x>0 SINX x=>2 x° —3X+ 2
. COSX—C0S2X . e —e " —=2X
6)lim ;2)lim - :
x=>0 COS X — COS3X x>0 ¥ —SIN X

MJI3Ne6



1.HaiiTu dYacTHbIE TIPOM3BOJHBICE M dYacTHble JuddepeHunanbl  QyHKIUHA

2\

= ()"
2. Beluuciuth  3HaYEHWS ~ YACTHBIX  TNPOM3BOAHBIX  JIA  (DYHKIUH
u= Inz(xz +y: - Zz) B Touke M(2,1,1). 3anucars monHb auddepeHnnan yKkazaHHoi

(GyHKIIH.
3.Haiiti yacTHBIC MPON3BOHBIC PYHKITUN Z = sin(uv), rae U=2X+3y; V=Xy.

4. Haiitu nomHy0 OpoM3BOAHYIO  QyHKmMH @ U=X+Y’+Z°, roe
y=sIinX; Z=COSX.

5. Haiitu npousBoaHyro (yHKIMM Y, 3aJaHHOM HESIBHO ypaBHEHHEM
xX°+y®—-e¥ -5=0.

2,,2
6. HaiiT yacTHbBIC IPOU3BOIHBIC BTOPOTo mopsiaka GyHkuuuZ =e*” .

. ou
7.Jlana QyHkius U=X’+Yy° +2z°. Haiitu npousBoaHyIO 5 B oK

M(, 1, 1) s manpasnennu Bextopa | =2i+ j+3K.
8. ana dynkmms U= X" +Yy® +z°. Onpegenuts rpaauent B touke M(1, 1, 1)
¥ IPOM3BOIHYIO OT (DYHKIUHM u B JAHHOI TOYKE B HAIPABJIECHUH IPAJIUEHTA.

WIBNe7
BBIqI/ICHI/ITB HeOHpe):[eJIeHHLIe I/IHTeIpaJIBIZ
j\/_Jr\/_ 7. x5 dx 13. [sin2xcos5xdx
X 2 o3 =4
2.je3dx 8. [ x*sinxdx 14. [sin* 3xdx
X )
3] e*dx 9. [arctgxdx 15. [sin® 2xdx
3+4ex
4
af% 10.] dx 16. [ ctg* xdx
1/1 5x?2 X+ x-1
arccos® X 4 xdx Jxdx
5. 11. 17.
e Newrees Vo
6.4 X 12, [ 2XF2 gy J— ax
sin® x X° +2x+10 3sinx+4cosx+5

MJI3Ne8
Haiitu o61ee pemenue (o0muit uaTerpan) nuddepeHuanibHOro ypaBHEHUS
1. e*¥dy = xdx

2. (xy+x’y)y' =1+y?



3. y—xy'= ysecz
X

Haiitu yactHoe penienue (4acTHbIN MHTErpai) Aud@epeHIInaIbHOr0 YpaBHEHHS
(x> +1)y' +4xy =3, y(0)=0.
NJ13 Ne9

1. Hamwmcars 4 mnepBbIX WieHa psjaa i4 n+ (1)

. Brmnucartes BBIPAKCHHUA
n=1 n+3

oI a a, a

n-17 n n+l "

2. HpOBGpI/ITB BO3MOKHOCTb pPCHICHHA  BOIIPOCa O CXOOUMMOCTH  psala

o0

> (6n+1)-n ¢ NOMOIIBIO HEOOXOAMUMOTO IPU3HAKA.

n=1

o 1
3. HpI/IMCH}ISI HpI/IBHaKI/I CpaBHCHI/I}I HUCCIICA0BATH pHI[ Z—Ha cXoau-
an-3n+2
MOCTB.
4. C momompio mpu3Haka JlamamOepa HccienoBaTh psij 2(6—) Ha CXOIH-
n=1
MOCTB.
5. C mnomompio wuHTETpajgbHOro mnpusHaka Komwm wucciaenosarh  psif

i 1

Z(n+3)-In(n+3)

Ha CXOIUMOCTb.

N3 Nel0

1. I3 nByX meperacoBaHHBIX COBMECTHO KOJIOJ M3BJIEKatoTcs ABE KapThl. KakoBa
BEPOSITHOCTh TOTO, 4YTO 1) 00€ KapThl MacTU KPEeCcTH; 2) XOTs Obl OJJHA KapTa MacTu
KpecTu?

2. BeposiTHOCTB OecniepeOoiiHON paboThI MEPBOro CTaHKa B TeueHue yaca 0,75. a
BTOporo 0.8. KakoBa BepOATHOCTh TOTO, YTO B TEUEHHE yaca OyJeT HapylIeHuEe B pa-
00Te TOJIbKO OJHOTO CTaHKA, €CJIM CTAHKH padOTa0T HE3aBUCUMO JPYT OT Apyra?

3. B MsCHOI 1eX NOCTyNaeT CBUHUHA M3 TPEX CBUHOBONYECKHX XO034MCTB. Ilep-
BOE X035HCTBO TocTaBisieT 45% ot oOl1el Macchl CBUHOTO Msica, BTopoe — 40%, Tpe-
Tbe — 15%. IlocTaBku nepBoro xo3siictBa coaepxkat 30% CBUHUHBI, NPEBBIIAIOIIEH
HOpMY coJiepKaHus cajna, BToporo — 20%, a tperbero — 10% Ttaxoit cBuHuHbl. KakoBa
BEPOSTHOCTH TOTO, UTO B3SITasl CIydyallHBIM 00pa3oM CBHHAs TyIla OyJEeT COOTBETCTBO-
BaTh HOPME COJEpKaHUs caa?

4. B xnebomnekapHe UMeeTcsl 6 KOHTEHHEPOB /Il TOTOBOM mpoaykmuu. [Ipu cy-
IIECTBYIOLIEM peXUMe paboThl BEPOATHOCTh TOTO, YTO B JJAHHBI MOMEHT KOHTEHHEp
IIOJIHOCTBIO 3arpy»keH paBHa (.8. KakoBa BEpOSTHOCTh TOTO, YTO B JTAHHBI MOMEHT
3arpyeHsl He Ooisiee yeThlpex KOHTelHepoB? HailTu HauBeposiTHeilIlIee YUCIO MoJ-
HOCTBIO 3arpy’KEHHbIX KOHTEUHEPOB.

5. BeposiTHOCTB OpakeHUs: MUIIIEHU Mpy 0JHOM BbicTpesie paBHa 0.8. Kakosa
BEPOSITHOCTH TOTO, uTo Tipu 100 BhICTpeNnax MUllleHb OyAeT MmopaxkeHa a) poBHO 85
pa3; 6) He meHee 75 paz?



6. CpenHee 4yuCiIO 3asBOK, MOCTYMAIONIMX Ha CKJIAJl B TEUEHUE MeECAId, PAaBHO
nByM. KakoBa BEpOSITHOCTh TOTO, YTO B TEYEHHE TPEX MECSIEB MOCTYIUT a) POBHO 3
3asBKH, 0) 6osee Tpex 3asBOK?

7.IIpon3BoauTcst cTpenbOa Mo yaajstomencs nenu u3 opyaus. [Ipu nepBoM BbI-
CTpeJie BeposiTHOCTh nonaganus pasHa 0,8; npu Bropom — 0,4. CiydaiiHasi BelIM4YrHA
X — 4yuciao monajaHul B 1eNib MPHU JIBYX BhICTpesiax. COCTaBUTh 3aKOH pacrpejiene-
Hus. [loctpouts rpaduk GyHKIuM pacupeneneHus. HailTu MatemaTudeckoe 0xwua-
HUE, JUCIIEPCUIO U CPEIHEE KBAIPATUUECKOE OTKIOHEHUE.

8.lnmuHa wm3roTOBIIAEMON NETadM MpPENCTaBlsAeT CO0OM CllydaillHyr0 BETUYHUHY,
pacrpeeseHHYI0 110 HOpMaJbHOMY 3akoHYy. CpeaHsia IiauHa aeranu paBHa 50 mwM, a
nucnepcus - 0,25mm?. Kakoe mose J0IMycKa JUIMHBI H3TOTOBISAEMOM JIETaald MOYKHO
rapaHTUPOBaTh C BEPOATHOCTHIO (0,997

N3 Nell

3anana neyxmepHas BeiOopka XY. i BeI0opokX U Y HE0OXOAUMO:

1) CocTaBuUTh MHTEPBAILHBIN PSJ] pACTIPEACTICHHUS;

2) Haiitn BBIOOPOUYHYIO CPEIIHIOID, BBIOOPOUYHYIO JUCIICPCHI0O M BBIOOPOYHOEC
CpelHee KBaJApaTUIECKOE OTKIOHEHHUE;

3) HaiiTi sMnupuveckyro GyHKIHIO paclpeeIeHUs] ¥ TOCTPOUTH €€ TpaduK;

4) TIocTpOHUTH TEUCTOTPaMMY OTHOCHTEIBHBIX YaCTOT;

5) IIpoBepuTh TUMOTE3y O HOPMAILHOM DPACHpPEICICHUU T€HEPAILHOW COBO-
KYITHOCTH € IOMOIIbI0 Kputepus 1Iupcona mpu yposHe 3Hauumoctu 0,05;

6) IToctpouth rpaduk TEOPETHUECKON TIOTHOCTH BEPOSTHOCTH;

7) Haiitu noBepuTEIbHBIC HHTEPBAIBI JIJIsl OIICHKH HEU3BECTHOTO MaTeMaTHYe-
CKOT'0 OKHJIaHHS TEHEPAIBHON COBOKYITHOCTH € HaJeXKHOCThIO 0,95;

8) CoctaBUTh KOPPEISIIMOHHYIO TaOJIUILYy W B MIPEIIONIOKEHHN O TMHEHHOI 3a-
BUCUMOCTU MexAy X U Y HalTH BEIOOPOUHBIN KO3 (ULIMEHT KOPPESILIHHY;

9) IlpoBepuTh TMIIOTE3y O 3HAYMMOCTH BBIOOPOUHOro Kod(dduIMeHTa Koppe-
JAUMM TpH ypoBHE 3HauumocTu 0,05;

10) Haiitu BBIOOpOUYHBIC ypaBHEHHs MPSAMOUW JIMHUU perpeccun Y Ha X U Tps-
MOl InHKU perpeccur X Ha Y U OCTPOUTH rpadMKi Ha KOPPEJSILIMIOHHOM TIOJIE.

Ipumep evinonnenus HJ/[3 Nel.

1 2 3
1.BerauciuTh onpeaenuTens TpeThero nopsgaka —1 2 4| tpems cnocobamu: 1)
0 2 5

[0 MpaBUJy TPEYTOJbHHKA; 2) pacKiaJbpIBas MO 3JIEMEHTaM BTOPOMl CTpOKH; 3) pac-
KJIQJBIBAs TIO DJIEMEHTAM MIEPBOTO CTOJIOIIA.
Pewenue. 1) Beiuncnsgem onpenennuresb, IPUMEHSS IPABUIIO TPEYTOJIbHUKA!

1 2 3
~1 2 4=1.2.5+2.4-0+(-1)-2-3-3.2.0-2-(-1)-5-2-4-1=
0 25

=10-6+10-8=6.



2) BeruucisieMm onpenenauTens 1o Teopeme Jlamnaca, packiaaneias 1o 3JeMEHTaM
BrOpou ctpoku: D=a, A, +a, A, +a,A, .

Ecnu B onpenenutene D 3auepkHyTh BTOPYIO CTPOKY U MEPBBIM cTosOel, TO TO-

2 3
=2.5-2.3=4,
2 5

Anrebpanueckoe TONOJHEHUE A, dleMeHTa a,, onpeaenutens D paBHO MuHOpY

JIyYUM: M =

21

3TOro 37eMeHTa M ,, B3SITOMY ¢ 0OpaTHBIM 3HAKOM, TaK KaKk CyMMa HOMEPOB CTPOKH U
CTOJIOIIA — YHCJIO HEYETHOE:

A21=(_1)2+1 M n = -M 21— 4.

AHaJOrM4HO BBIYUCIIAIOTCA anredpanyeckue NonoaHeHus A4,, u A,,. [lomydaem

1 2 3
2 3 1 3 1 2
D=|-1 2 4/=(-1) (-1 +2-(=1)? +4- (-1 =
L2 A4S e ()02‘

=1.4+2.5-4.2=6.
0) Pa3noxxenue omnpenenurens MO 3JIEMEHTaM IEPBOrO CTOJIOLA HMMEET BHI:
D=a,A, +a,A, +a, A, . 3ameTum, uto Ag; BBIYUCIATH HE TpeOyercs, Tak Kaka, =0,

clefoBaTenbHo, U a, A, =0.

1 2 3
2 4 2 3
D=-1 2 4=1-(-)" +(-1)-(-1)*|. 1=1-2+(-1)-(-4)=6.
025()25()()25‘ (=D)-(-4)

2. JIns nByx matpund u B HaiiTu: 1) nuHEHHYI0 KOMOWHAIIUIO MAaTpUIl oA + B ;
2) npousBenenne Marpun AB u BA; 3) oOpartHyio Marpumy A, eciu a =-2, B =3,

-4 0 1 1 2 _3
A=l 2 -1 3|,B=|2 0 1].
3 2 2 -2 1 3

Pewenue. 1) Matpuiibl 0THHAKOBOTO MOpsAKa 3x 3, CIACAOBATEIIBHO, ONEPAIIUsI
CJIOKCHHSI OTIIPEe/IeIICHA.

-4 0 1 1 2 -3 8 0 -2
oA+pB=-2-1 2 -1 3|+3:|/2 0 1 |={-4 2 -6|+
3 2 2 -2 1 3 -6 -4 -4
3 6 -9 11 6 -11
+1 6 0 3 |=| 2 2 -3
-6 3 9 -12 -1 -5

2) [IpousBenenne AB UMeeT CMBICI, TaK KaK YUCJIO CTOJIOIOB MATPHUIIBI A PaBHO
yucity cTpok matpuubl B. Haxonum matpuny C=A4B:



-4 0 1)(1 2 -3
C=A-B=|2 -1 3|12 0 1|=

3 2 2)\-2 1 3
-4.1+0-2+1-(-2) -4-2+0-0+11 -4-(-3)+0-1+1-3
2:1+(-1)-2+3(-2) 2-2+(-1)-0+3-1 2-(-3)+(-1)-1+3-3|=
3-1+2-2+2-(-1) 3-:2+2-0+2-1 3-(-3)+2-1+2-3

-6 -7 15
=-6 7 2|
3 8 -1

Brruncnum npoussenenue BA

1 2 -3)(-4 0 1
B-A=|2 0 1|2 -1 3|=

-2 1 3 3 2 2
1.(-4)+2-2+(-3)-3 1.0+2-(-1)+(-3)-2 1-1+2-3+(-3)-2 -9 -8
2-(-4)+0-2+1-3 2-:0+0-(-)+1-2 2:1+0-3+1-2 |=|-5 2
(-2)-(-4)+1-2+3-3 -2-0+1-(-)+3-2 (-2)-1+1-3+3-2 19 5

3.Haxomum onpenenurens maTpusl A:

-4 0 1
13 2 -
detA=[2 -1 3=—4-‘2 2‘+1-‘3 21‘=—4-(—8)+7=39.TaKKaKdetA;’fO,
3 2 2

-1
TO CyLIECTBYeT oOpaTHas MaTpuua A .
Bbraucinm anrebpanveckue T0NOIHEHNS 4; BCEX JIIEMEHTOB MATPHIIBI A:

-1 3 2 3 2 -
— _l 1+1 :—8, — _1 1+2 :5’ — _1 1+3 :7’
A= Alz()“‘ Aﬂ)sj
01 -4 1 -4 0
— _1 2+1 :2’ — _1 2+2 :_11, — _1 2+3 :8,
A= D™ Aﬂ()BZ‘ Azs()sz‘
0 1 -4 1 -4 0
— _1 3+1 :1’ — _1 3+2 :14’ — _1 3+3 :4.
A= (D70 =LA = A33<)2_JJ
Ucnions3ys hopmymy (9) cocTaBisieM 00paTHYIO MAaTPHUILY
8 2 1
-8 2 1 39 39 39
A‘lzi o -—11 14|= R, .
39 39 39 39
78 4 7 8 4
39 39 39




1 2 3 4

3 0 e 3 7 11 15
. Onpenenuts panr Matpunbl 4 = 3 .3 _3 6
6 3 6 6

Pewenue. JIns Toro 4To0bl HAWTU PaHT MATPHULIBI, HEOOXOAMMO C ITOMOIIBIO 3JIe-
MEHTapHBIX MPe0Opa30BaHUI MPUBECTU €€ K TPEYTrOJIbHOMY BHIY U HAWNTH PAHT MOTY-
YEHHOW MaTpHIIbI.

b2 8 4 s, (102 3 4 123 4
|3 7 11 15| wogem loo1 20 3 | 5 o123
3 -3 -3 6 0 -9 -12 -18 006 9
6 3 6 6 0 -9 -12 -18 0 00O

PaHr TpeyronbHOM MaTpHIlbl paBEH YUCITY HEHYJIEBBIX CTPOK MATPHIIbI, CJIeI0BA-
TeabHO, FangA=3.

X+3y—z=4
4. Pemutsb cucremy <2X — Y —5z=-15 nByms cnocobamu: 1) ¢ momoriso 06-
5Xx+y+4z=19
paTtHoM MaTpulibl; 2) o ¢popmynam Kpamepa.
1 3 -1 4 X
Pewenue. 1) Begem o6o3nauenus A={2 -1 -5| B=|-15|, X =|y| Bo-
5 1 4 19 z

YUCIINM OIIPCACITIUTCIIb CUCTCMbI

1 3 -1 |7 0o -16
detA=]2 -1 -5=|2 -1 -5 :(_1).(_1)2+2

7 —16‘ ‘1 —16‘
=7

7 -1 1 -1
5 1 4, |7 0 -1
=—7-15=-105
det A= 0= A cymecrByer. Haliziem seMeHTBI 06paTHON MaTpuIbl A
-1 -5
Allz‘l 4 =1,
* 5 4 B T O A s o4 T
ot 3‘:14&:‘3 _1‘:_1“\3:_‘1 _1‘:“3:‘1 3JJ:_7_
by Y -1 -5 2 -5 T 2 -
1 -13 -16
Cornacno ¢gopmyie (9) umeem: Alz—% -33 9 3



Torna peuienue cucteMsbl 3anuuiercs B Buae (12):

. 1-4-13(-15)-16-19 . —105 1
X=A"B=-——"-|-33-4+9(-15)+3-19 [=——| =210 |=| 2 |
105 105
7-4+14(-15)-7-19 - 315 3
Takum obpazom, x =1,y =2,z =3.
1 3 -1
2) Bprumcium omnpenenutens D=2 -1 —-5=-105#0, cnenoBarenvHO, CH-
5 1 4

CTEMa UMEET €AMHCTBEHHOE PEIIICHUE, KOTOPOE MOXKHO HalTu 1o gopmyiiam Kpamepa
(13). BeruncauM BcioMoraTesibHbIe OMPEACTUTENH:

4 3 -1 1 4 -1
D,=|-15 -1 -5=-105, D,=[2 -15 -5=-210,
19 1 4 5 19 4
1 3 4
D,=2 -1 -15=-315.
5 1 19
Ortcrona X:LOS:L y:ﬂ:g zzﬂ:&
—-105 —-105 —105

X, +X, =2X, =X, + X, =1
5. Pemmuth cucteMy IMHEHHBIX ypaBHEHUH 43X, — X, + X, + 4X, + 3X, = 4mero-
X, +95X, —9%, —8X, + X, =0
noM I"aycca, BBISICHUB IIpeJBAapUTEIBHO BOIPOC O €€ COBMECTHOCTH C MOMOIIBIO TE€O-

pembl Kponekepa-Kanennu. B cinydae HeonpeneneHHOCTH CUCTEMbl HAlTH ee ol1iee,

0a3ucHOE M JIF000€ YaCTHOE PEIICHHE.
Pewenue.Ilpeobpazyem pacuIMpeHHYI0 MaTpHUIly CUCTEMBI IPU MTOMOIIN 3JIEMEH-

TapHBIX IPE0OPaA30BaHUM K CTYNIEHYATOMY BUY:

11 -2 -1 1 (1 1 -2 -1 11
3 -1 1 4 34| 50 -4 7 7 0|1 |=
1 5 -9 -8 100 0 4 -7 -7 0]-1

1 1 -2 -1 17
BBt |0 —4 7 7 011
0 O 0O 0 00

rangA = rangA =r=2 u, cornacao teopeme Kponekepa-Kanemm, cucteMa COBMECTHa,
IPU 3TOM UYHUCIIO HEU3BECTHBIX N=5, I=2 = cucTemMa uMeeT OECKOHEUHOE MHOKECTBO
HEHYJIEBBIX PELICHUM.



Boibepem 0Oa3uCHbIMM TEPEMEHHBIMU X1, Xp, TaK Kak Oa3UCHBI MHUHOP

1 1
0 _4 # 0, ocTanbHbIE IEPEMEHHBIC X3, X4,X5 OOBSIBIISIEM CBOOOIHBIMH U MEPEHOCUM

B IIPABBIC YaCTHU ypaBHGHI/Iﬁ. HCXOI{Ha}I CHCTEMa CBEJIACh K SKBHBAJICHTHON CUCTEME
X, + X, =1+2X, + X, — X,
—4x, =1-7x, - 7x,
KOTOpasi COOTBETCTBYET MPE0OPa30BaHHON PACIIMPEHHON MaTpPHIIE.

BeIpaxast 0a3ucHbIe IEPEMEHHBIE Yepe3 CBOOOIHBIE, IOJYUYUM O0ILIEE PEIICHHUE

X —§+lx —gx — X
1 4 4 3 4 4 5
1 7 7
X, =—=+—X, +—X

ITpu X3=X4=Xs=0 umeem X, = % , X, = —% , TAKUM 00pazoM (% , —% ,0,0,0)

— 0a3ucHoe peUICHUC. B kaudectBe OOJHOTO K3 YaCTHBIX peHlCHI/Iﬁ MO>XHO B3ATb
1 1
(21_2’05051)-

Kpumepuu oyenxu HJ[3

— OIICHKA «3aYTE€HO» BBICTABJSIETCS OOYydaroIIeMycsi, €Cii padoTa BBINOJHEHA
CBOEBPEMEHHO M B HEW H3JI0KEHO TMPaBWJIBHOE U TOJHOE PEIICHHE BCEX 3ajlad C
HEOOXOIMMBIMHU TEOPETUUECKUMU 0OOCHOBAHUSMU;

— OILICHKA «HE 3a4TEHO» BBICTABIISICTCS OOyYaromeMycs, eciid paboTa COJACPKUT
MeHee 50% mpaBMIBHO U TIOJMHOCTBIO PEHICHHBIX 3aj1ad  0e3 HEOoOXOIUMBIX
TEOPETUUCCKUX 00OCHOBAHHUM.

Kenc-3anaun
Keiic-3a0aua 1. Ilpu npon3BOACTBE HEKOTOPOTO M3JIENHUsI BEPOATHOCTh Opaka paB-
Ha 0,2.

(I) CocTaBuTh 3aKOH pacnpeieiCHUs CITydaliHON BEIMYMHBI X — Yrciia Opako-
BaHHBIX M3JICNINH, €CITM U3TOTOBJICHO TPU U3CIIHA.

(I1) TIyctp mpu TpPOM3BOACTBE OpPAKOBAHHOTO W3JCNUS MPEANPHUITAC TEPITUT
yOBITKH B pazMepe ThIC. py0., a=20 mpu IpOU3BOACTBE HEOPAKOBAHHOTO HM3AEIHS TIO-
naydaer npuoObLTh B pasmepe b=10 teic. py6. Torma maTemaTudeckoe OKHUIaHUE TIPH-
ObUIM MPEANPUATHS paBHO __ ThIC. pYO.

(111) Oxxnnaemast mpuOBLTL MPEANPUATHS OyIET HYJICBOH, €CIIM 3HAUYEHUS YOBITKA
a u npuobuM b paBHEI ...

1)a=40,b=10 2)a=20,b=5

3)a=10,b=40 4)a=5,b=20

(BbIOEpUTE /IBA U 0OJIEe BAPUAHTOB OTBETA)



(ConeprkaHre TeAarormdecKuX M3MEPUTEIBHBIX MaTepHaIoB (heaepaabHOrO HH-
TEepPHET-2K3aMeHa B cdepe mpodhecCHOHATBHOTO 00pa30BaHMs)

Keiic-3a0aua 2.Bo BpeMsi BeCEHHET0 MaBojiKa U3MEHEHHE 00beMa MOCTYyIaroIei

ds
B 03€pO BOJbI B TCUCHHE CYTOK MOYKHO OIMCaTh YpaBHCHHUEM m =10+4t, rme S(t) —

00BbEM NOCTYNHMBILEH B 03epo BoAbI (B M°) 3a BpeMs t (B yacax), 0 <t <24,

J171s1 TOrO 4TOOBI YPOBEHB BOJIBI B 03€pe HE MPEBLICHII NIPEICIbHBIN YPOBEHb,
000pYyI0BaH CTOK BOJIBI M3 03€pa C HOCTOSHHON CKOPOCThIO 58 M%/4. B MOMeHT Bpe-
menH t=0 00beM Bobl B 03epe cocTasua 30000 M3,

(h CocTaBUTh MaTEeMAaTHYECKYIO MOJICIh I HAXOKIEeHUS 00beM BOJIBI B
03€pe B MOMEHT BpeMeHH {.

(1)  Ecnm B MoMeHT BpeMeHH t=18 cTOK BOJIbI U3 03epa ObLT EPEKPHIT U J0
KOHIIa CYTOK BOJIa M3 03¢pa HEe BhITEKAJIa, TO 00BEM BOJIBI B 03epe B KoHIle THA (t=24)
OyneT paBeH  M°

(Coneprkanue memnaroruaeckKux U3MEpPUTEIbLHBIX MaTepraaoB (peaepallbHOrO WH-
TepHEeT-IK3aMeHa B cepe npodhecCHoHaAIBHOTO 00pa30BaHus )

Ketic-3a0aua 3.BeposiTHOCTH TOTO, YTO MPOU3BOJIbHAS JI€Talb OKaXETCs Opako-
BaHHOW B pe3yJibTaTe MPEIBAPUTEIHLHON MEXaHWYECKONM M TEPMHUYECKON 00padOTKH,
paBHbI cooTBeTcTBeHHO 0,25 1 0,2.

BeposiTHOCTH TOTO, YTO OpaK MOKHO YCTPAaHUTh IyTEM JOMOIHUTEIbHON 00pa-
O0TKH, COOTBETCTBEHHO paBHbI 0,6 u 0,5.

() Ecuu coObiTHEe A — neTanb OKaxkeTcss OpakOBaHHOW B pe3yJIbTaTe MpeaBapH-
TEIbHOM MEXaHW4ecKoil 00padoTku, coObiTHE B - netanb okaxercs OpakOBaHHOW B
pe3yibTaTe NpeBapUTEIbHON TepMHUUECKOW 00paboTku, a coobiTue C — AeTallb UMEET
YCTpaHUMBIA Opak IMocie MNpeABapUTENbHON 00pabOTKH, TO BEPHBIM SIBISIETCS COOT-
HOILICHHE:

1) P(C)=P(AP(C/A)+P(B)P(C/B)

2) P(C)=P(AP(C/A)+P(B)P(C/B)

3) P(C)=P(A)P(C/A)+P(B)P(C/B)

4)  P(C)=P(A)P(C/A)+P(B)P(C/B)

(BbIOEpETE OJIMH BapUaHT OTBETA)

(I1) TIycts P — BeposSTHOCTB TOTO, YTO XOTS OBbI OJTHA M3 TPEX CIAYUYAHHO B3ATBHIX
MocJie MpeBapUTEIbHON MOATOTOBKU JeTallel OyAeT UMeTh HEeYCTpaHUMBbIHN Opak, To-
raa 3HayeHnue Boipaxkenus 1000P paBHo...

(Conmeprxanue meqarorn4eckKux M3MEpPUTEIbHBIX MaTepuaioB (GeaepaibHOTO WH-
TepHEeT-IK3aMeHa B cepe npodhecCuoHaAIBHOTO 00pa30BaHus )

Keiic-3a0aua 4.13 TOI0BMHBI KPYIJIOro OpPEBHA C pagMycoM R =10+2 cM BbITE-
ChIBaeTCsA Oayika ¢ MPSMOYTOJBHBIM TOMEPEYHBIM CEUYEHUEM, OCHOBAHHE KOTOPOTO
paBHO bu BbicoTa h (cM. pUCYHOK).



Ocragmrasicst 4acTh OpeBHA IMOCTYIAET B OTXO/IBI.

(I) 3uadenue BBICOTHI OaNKH h, IpU KOTOPOM KOJUYECTBO OTXOJOB OyaeT MU-
HUMAJIbHBIM, DPAaBHO __ CM.

(BBEIMTE OTBET B I0OJIC)

(I1) ITycte Sp - mromans0aIKu B CIydae KBaJIpaTHOTO MONepedHOro ceueHus (b
= h), a Smax — HaUOOJIBINIAsT BO3MOYKHAS TIIOMIAb MOMIEPEUYHOT0 ceueHus Oanku. Torma

100 S nar pPaBHO ...
So

(BBEIUTE OTBET B I10JIC)
(Coneprkanue mnenaroruuecKux U3MEpPUTEIbHBIX MaTepuaioB (peaepalibHOTO WH-
TEepHET-’K3aMeHa B cdepe nmpodeccuoHanbHOro 00pa3oBaHMs)

[Ipumep pemenus kernc-3anaun 1
(I) CocTaBuM 3aK0H pacrpeaeiicHUs CyJaiHOW BEIMYMHBI X, UCIIOJIB3Ys Teope-
MY YMHOXCHUS JIJIsl HE3aBUCUMBIX COOBITHIA

P,(0)=P(A)-P(A)-P(A)=0,8-0,8-0,8=0,512
P,(1)=3-P(A)-P(A)-P(A)=3-0,8-0,8-0,2=0,384
P,(2) =3-P(A)-P(A)-P(A)=3-0,8-0,2-0,2=0,096
P,(3)=P(A)-P(A)-P(A)=0,2-0,2-0,2=0,008

X 0 1 2 3
p 0,512 0,384 0,096 0,008
(h CocTaBUM 3aKOH paclpeeeHus CllydaliHON BeIMYHHbI X (TIPUOBLIB)
X 3b 2b-a b-2a -3a
p 0,512 0,384 0,096 0,008
[Tpu a = 20, b = 10 momyyaem:
X 30 0 -30 60
p 0,512 0,384 0,096 0,008
Marematnieckoe 0KuIaHHe TPUOBLTH COCTABUT:
30-0,512-30-0,096+60-0,008=12  (mwic.pyb).

(1) Oxumaemast mpUOBLTL TPEANPHUITHS OYIECT HYJICBOU, €CITH

300,512+ (2b—a)- 0,384 + (b — 2a) - 0,096 + (~32)0,008 = 0,

2,4b=0,6a

= a=4b.

Kpumepuu u wKajila OyeHKu npu oyeHKe peuleHusl Kelc-3a0ayu.:



- OLIEHKA «3a4TE€HO» BBICTABIISIETCA O0ydarolEMycsl, €CJIM PU PELICHNUHU 337a4u
COCTABJICH NPABUJIBHBIM 3aKOH PACHPENEIICHUS CIy4auHOU BEJIMYMHBI X, IPOBEICHBI
BEPHBIE PACYEThI YACIOBBIX XAPAKTEPUCTUK CIIy4YaHHON BEJIMYMHBI X;

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS] 00YYAIOLIEMYCS, €CJIM HEBEPHO COCTABIICH
3aKOH PACHPENEIICHNs CIIy4YalHOM BEIWYMHBI X WM IPOBEACHBI HEBEPHBIE PACUYETHI
YUCJIOBBIX XAPAKTEPUCTHUK CIyYalHOM BEIMYMHBI X C HMCHOJB30BAHHEM IIPABUIIBHO
COCTABJIEHHOT'O 3aKOHA PACHPEAEIIEHUS CIIyYailHON BEJIMYUHBI X.

Ouyenounvle cpedcmea 014 nPOBEOEHUsL NPOMENHCYMOYHOU ammecmayuu

Ilepeuenv 6onpocos Kk sK3ameny

1)  Tlousarue maTpuIel. Bujbl MaTpwuil.

2)  Ompenenureny KBapaTHBIX MAaTPUIL M UX CBOMCTBA.

3)  MuHops u anrebpanveckue gonoiaHeHus. Teopema Jlamnaca.

4)  Omepalyu HaJ MaTPUIIAMH.

5) DnemenTapHbie mpeoOpazoBanus Marpuil. OOpaTHas MaTpHIIA.

6) PaHr Marpuiibl ¥ €ro BEIYHCIICHHUE.

7)  Marpuunslii crioco6 pemenust CJIAY.

8)  ®opmyasl Kpamepa.

9) Kpurepuii Kponekepa-Kanemnmu coBmectHoctu CJIAY.

10) Ognnopoansie CJIAY. Kpurtepuii cyIiecTBOBaHHS HEHYJIEBOTO PELICHUS O/I-
HoponHou CJIAY.

11) Cxewma pemrenus CJIAY merogom ["aycca.

12) Tlousatue BekTOpa. Buasl BekTopoB. /lnuHa BekTopa. Hampasnsromime KoCH-
HYCBI BEKTOpA.

13) JluneliHas 3aBUCHMOCTH U HE3aBHCHUMOCThH BEKTOPOB.

14) Basuc. Paznoxxenue BekTopa 1o 0asucy.

15) CxansipHOE MPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA U MEXaHUYECKHUI CMBICIT.

16) BekropHOE MPOM3BEICHHUEBEKTOPOB, €r0 CBOMCTBA, FTCOMETPUUYCCKHI U MeXa-
HUYECKUU CMBICIL.

17) CwmerraHHoe TPOM3BEICHHE BEKTOPOB, €r0 CBOMCTBA M TI'C€OMETPUYCCKHI
CMBICIL.

18) Pazmuunbie HopMbI 3a1aHKS IPSIMOI Ha TTOCKOCTH.

19) B3zaumHOE pPacHOI0KEHUE MPSIMBIX.

20) PaccrosiHME OT TOYKH JIO IPSIMOIA.

21) TlonspHas cucTeMa KOOpIUHAT

22) KoMIuIeKCHBIE YHciia, UX W300paKeHHe Ha MJIOCKOCTH. MOAY/Ib U apryMEHT
KOMILJIEKCHOTO yucia. Pa3znuunbie GopMbl 3aicH KOMIUIEKCHOTO YHCTIA.

23) AnreOpandeckue ISHCTBUS C KOMILICKCHBIMH YHCITAMH.

24) KanoHMUECKHE YpaBHCHHS KPUBBIX BTOPOTO MOPSAKA: DJUIMIICA, TUTICPOOIIHI,
napaloJibl U UX XapaKTEPUCTUKU.

25) Knaccudukaiuss KpUBBIX BTOPOTO TMOpsaka. [IpuBeneHHEe KPUBBIX BTOPOTO
MOPsI/IKa K KAHOHUYECKOMY BUJLY.

26) YpaBHEHHUE CBSI3KH IUIOCKOCTEH.

27) OOuiee ypaBHEHHE TUIOCKOCTH U €T0 YaCTHBIE CIyYaH.



28) VYpaBHEHHE IJIOCKOCTH, MPOXOISINEH Yepe3 TPU JaHHbIC TOUYKH; YpaBHCHHE
IJIOCKOCTH B OTpE3KaXx.

29) HopwmanbHOE ypaBHEHUE IIJIOCKOCTH.

30) PaccrosiHHEe OT TOYKH JI0 TUIOCKOCTU. B3anuMHOE pacnosiokeHne TI0CKOCTeH

31) Ilpsimast B MPOCTPAHCTBE M €€ ypaBHEHHS: OOIIWE ypaBHEHHS MPSMOU; BEK-
TOpPHOE ypaBHEHHE MPSIMOI; MapaMeTpUUecKue M KaHOHMYECKHUE YPaBHEHHS
IIPSIMOW; YpPaBHEHHUE NIPSIMOM, TPOXOJALIEN YEPE3 IBE TOUKH.

32) Us3menenue GpopMbl ypaBHEHHUH MpsAMoid. B3anMHoe pacosyioykeHre mpsIMbIX U
IJIOCKOCTEMN.

33) IIpenen pyHKIMH, OCHOBHBIC CBONCTBA MPECIIOB.

34) beckoHeYHO MaJbie ¥ OCCKOHEUHO OOJIbIINE (PYHKIIMKA U UX CBOMCTBA.

35) HemnpepsIBHOCTD (DYHKIMH B TOYKE M HA HHTEPBAJIC.

36) OmnpenesneHue MPOU3BOHON (PYHKIIMHU, €€ TEOMETPUUSCKUI CMBICIT.

37) OcHoBHble npaBwiia U GepeHIInPOBaAHMSL.

38) IlpomsBoaHas CIOXKHOHN U MAPaMETPUICCKH 33JaHHBIX ()yHKITHIA.

39) Juddepennunan GyHKIHM.

40) TlpowusBomHbie U TG HEPEHITNATBI BEICITUX TOPSIKOB.

41) OcHOBHBIE TEOpPEeMbI TUPPEPCHITUATBHOTO HCYHCICHHS: TeopeMbl Pomst, Jla-
rpamka, Komm u ux npuMeHeHue.

42) Teopema Jlomuras.

43) DkcrpeMyM (QYHKIMH. BBIMTYKIOCTh M BOTHYTOCTh Tpaduka GyHKIIUH, TOYKH
neperuba. AcumMnToTh rpaduka.

44) Omnpenencane GyHKIUKA MHOTHX nepeMeHHbIx (PMII). O6nacts ompenere-
Hust OMII. YactHbie npupaiieHus 1 yacTHble npou3Boansie GMII.

45) Tlonusrit nuddepennunan. AuddepeHnnpoBanne CI0KHOW U HEABHOW (PyHK-
1004078

46) CkanspHoe nosie. [ToBEpXHOCTH U JIMHUK YPOBHSIL.

47) TlpowsBomHas 1Mo HampapieHHO. | paueHTPYHKINN.

48) DkctpeMyM (GYHKIUH JABYX IepeMeHHbIX. HeoOXoaumoe M J0CTaTOYHOES
YCJIOBHE CYUIECTBOBAHUS SKCTPEMYyMa.

49) Hawumensblee u HauOonbiee 3HadycHuss PMIT Ha 3aMKHYTOM MHOXECTBE.

50) IlepBooOpasnas ¢pyukuuu. HeonpeneaEHHBIN HHTEPa U €ro CBOHCTBA.

51) Tabuuia OCHOBHBIX HHTErpaJIOB. IHTErprpoBaHUEe 3aMEHOMN MEPEMEHHOM.

52) WHTterpupoBaHHe MO YaCTSM.

53) MHurerpan ot GyHKIHH, COAEPIKAIIMX KBAAPATHBIN TPEXUICH.

54) WHrterpupoBaHue palMiOHAIBHBIX APOOEH.

55) HWHrerpupoBaHHe TPUTOHOMETPUYCCKUX (BYHKIIHH.

56) WHTrerpupoBaHHe HEKOTOPHIX UppalMOHATBHBIX (QyHKIMH. [ToHATHE O HEHH-
TErPUPyEMOCTH (PYHKITHI.

57) OmnpeneraeHHBINH HHTETPAJ - ONPE/ICIICHNE U CBOWCTBA.

58) IlpousBogHas OT OHPEICICHHOrO HHTErpaja MO MEPEMCHHOMY BEpXHEMY
npeneny.

59) CBs3b MeXIy ONpeACICHHBIM HHTEIPAIOM M IEePBOOOpa3HON (YHKIUCH.
®dopmyna Herorona-JIeiOHua.

60) T'eomerpuuecKue U MEXaHUYECKUE TIPUIIOKEHUS OMPEICIICHHOTO HHTErpaa.



61) HecoOcTBeHHbIC HHTEIPAJIBI IICPBOIO U BTOPOTO Pojia

62) [IBoitHOW MHTETpall: ONpeCIICHUE H CBOMCTBRA.

63) BrluuciieHne IBOMHOIO MHTErpalia IMyTeM CBEACHHS K TOBTOPHOMY. OCHOB-
HBIE BUBI 00J1aCTEH HHTETPUPOBAHUS

64) T'ecoMerpuueckne U MEXaHWYCCKUE TPUIIOKEHUS JIBOWHOTO HHTETpaJa.

65) KpuBoJHMHEHHbIC HHTETPAJIBI, UX BBIUMUCICHUE U YCIOBHUE HE3aBHCHUMOCTH OT
JUHUW UHTETPUPOBAHMUS.

66) ®opmyna ['puHa.

67) BbluuciieHUE TEOMETPUUCCKUX U (DU3MYCCKUX BEIUYMH MOCPEACTBOM KpH-
BOJIMHEWHBIX MHTETPAJIOB.

68) MuddepeHuuansubie ypaBHenus. [Tousatue 06 00IIEM U YaCTHOM PEIICHHIX
muddepeHnransHOTO ypaBHeHUs. ['eoMerpuueckas WHTEprperanus. 3aaada
Kommn.

69) uddepeHnmanbHbie ypaBHEHUS C pa3ICISIONIMMUCS TIEPEMEHHBIMHU.

70) OmHopoanbie MU depeHITnATFHBIC YPABHEHUS TIEPBOTO TMOPSIKA.

71) Jluneiinsie muddepeHaibabie ypaBHEeHUs 1-ro mopsiaka. YpaBHeHue bep-
HYJUTH

72) YpaBHEHHUS B MOJHBIX AU PepeHInaIax

73) duddepeHnmanpHble YpaBHCHUS BBICIIMX MOPSIKOB. YPaBHEHUS, JIOITyCKa-
IOIIKE TTOHMKCHHE TIOPSIIKA.

74) Jluneiinsie ogHopoaHbIC U(HepeHIInANTbHBIC YPABHEHHS BTOPOTO MOPSIIKA.

75) CrtpykTypa 00IIero perieHus: JUHEHHOT0 HEOJHOPOAHOTO TU(hepeHIalb-
HOTO YPaBHEHUE BTOPOTO MOPSIKA.

76) WHTrerpupoBaHHe JMHEHHBIX HEOMAHOPOIHBIX auDdepeHIInaIbHbIX ypaBHeE-
HUM C MOCTOSIHHBIMU KOA(h(UIIMEHTaMH C PABOM YaCcThIO CIIEIUATIBLHOTO BUIA

77) Tlpumenenue anmnapata quddepeHInaNIbHbIX YPABHEHUH B MEXaHHKE.

78) YwucnoBble pABI - ONPEICICHHE, ICHCTBHS HAJl HUMH.

79) TlonsTHE CXOAMMOCTH, CBOMCTBA CXOASIIUXCs psaaoB. HeoOxomumoe ycimoBue
CXOANMOCTH.

80) Psmgpl ¢ MOJOKUTEIBHBIMU WieHaMH. JloCTaTOYHBIC MPHU3HAKKA CXOJUMOCTH
Hanam6epa, Ko, cpaBHeHUsI psIIOB.

81) 3nakomepeMeHHbIC psabl. JIOCTATOYHBIA MPHU3HAK CXOAMMOCTH 3HAKOUYepe-
nyromuxcs psaaoB (mpusHak JleloHua).

82) AOcomroTHas W yCIIOBHAsE CXOAMMOCTh 3HAKONEPEMEHHBIX psigoB. CBOMCTBA
a0CoMOTHO cxoasmxcst psaaoB. O1ieHKa OCTAaTOYHOTO WieHa psijia

83) ®dynkIHOHAIBHBIE PsAabl. CXOAMMOCTh (QYHKIIMOHAIBHBIX PSIOB.

84) Crenennbie psapl. Teopema Abens. MHTepBan ¥ paanyc CXOIUMOCTH CTe-
MIEHHOTO Psijia.

85) Jle#cTBHSI CO CTEIIEHHBIMU PSIIAMH.

86) Pasnoxxenue QyHKIMH B CTETICHHBIC PS/bL.. Pa3iokeHne HEKOTOPBIX AJIEMEH-
TapHbIX QyHKUUN B psag Makinopena. OnieHKa 0OCTaTOYHOTO YJIeHa.

87) Tpuronomerpuueckue psabl Dypbe. JocTaTOUHBIN MPU3HAK CXOAMMOCTH Psi-
noB ®ypre. opmyiisl a5 Ko GUIIMEHTOB psaa.

88) Psang ®ypbe 11t YETHBIX M HEYETHBIX (DYHKIIH.

89) DieMeHThl KOMOMHATOPUKHU: TICPECTAHOBKH, pa3MEIIICHUS, COUCTAHHUSI.



90) Bwuasl ciydaiiHbix coObITHI. Kiaccuueckoe ompeneacHre BepoATHOCTH. Teo-
peMa CII0KEHHUS BEPOATHOCTEHN. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS.

91) VYcnoBHas BepoSTHOCTh. TeopeMa YMHOXKECHHS BEPOSTHOCTEH.

92) ®dopmyna nosHoi BepositHocTH. Popmyina baiieca.

93) Ilomropubie He3aBucuMbie uctbITanuss. @opmyna beprymm. CpoiicTBa Ou-
HOMHUAJIBHOTO pacmpeleneHuss BeposTHocTed. HawuBeposiTHelmee 4ucio
HACTYTUICHHHA COOBITHH.

94) JlokanpHas Teopema Jlammaca. MHTerpanpHas Teopema Jlamiaca. ACHMIITO-
tuyeckas gopmyia [lyaccona.

95) CiyualiHble BEJIMYMHBI U 3aKOHBI MX pacnpezeicHus. JIMCKpeTHbIC U Hempe-
PBIBHBIE ClTydaiiHble BeaTuuuHbl. CriocoObl 3a/1aHns TUCKPETHON 1 HENPEPHIBHOM
CIIy4ailHbIX BEJINYMH U UX CBOWCTBA.

96) UwciaoBble XapaKTEPUCTHUKHU CIYyYaHBIX BEJIMYMH U MX CBOWCTBA.

97) BeposITHOCTh NONAJaHUs CITyYaifHON BEJMYUHBI B UHTCPBAL

98) HopwmanbHoe pacrpeielieHue  €ro YUCIOBbIC XapaKTePUCTHKH

99) Iloka3arenbHbII, HOPMATBHBIN 3aKOHBI PaCTIpEICICHUS HETPEPBIBHOM CITy-
YaWHOW BEJIMYHHBI.

100) MoOMEHTBI, aCHMMETPHSI U KCIIECC CITyYalHOW BEIIMYMHEI.

101) 3akoH OOJBIIMX YHCENT W €ro MpaKTHYEeCKOe 3HaueHHe. [IoHATHE O IICH-
TpaJIbHOM NPEAEIbHON TeopeMe JIAmyHoBa.

102) OcCHOBBI CTaTUCTHYECKOTO omnucaHus. ['eHepaabHass W BBIOOPOYHAS COBO-
KYITHOCTb.

103) BapuaiMoHHBIN PsiJl, €r0 YKCIIOBbIC XapaKTEPUCTUKH U rpaduyeckoe mpej-
CTaBJICHUE.

104) Craructudeckue OleHKU. ToYeUHbIC OIICHKH.

105) HurepBanbHas oreHka. JJoBepUTENbHBIH MHTEpBal. YPOBEHb 3HAYMMOCTH.
JloBepUTENbHBIN MHTEPBAJ ISl OLIEHKA MaTEMaTUYECKOTO OKUIAHUS U CpEeaHe-
ro KBaJPaTUYHOTO OTKJIOHEHUS HOPMAJIBHOT'O PaclpeiesiCHuUs.

106) Craructudeckas runoreza. OmmOKH epBOro U BToporo poaa. OoImas cxe-
Ma npoBepKu runote3. IIpoBepka runores3sbl 0 paBEHCTBE reHEepaIbHbIX CPEAHUX
JIBYX HOPMaJIbHBIX COBOKYITHOCTEH.

107) TIpoBepka THIIOTE3bI O PABEHCTBE MCHEPAIBLHBIX TUCIICPCHIA ABYX HOPMAJb-
HBIX COBOKYITHOCTEH

108) IlpoBepka TUIOTE3bl O paclpeaeCHUN TeHepaTbHON COBOKYMHOCTH. Kpu-
tepun coryiacus [lupcona. JlucrnepCuoOHHbBIN aHAIU3.

109) ®yHkIMOHANBHAS, CTATUCTUYECKAs M KOppesiHoHHas 3aBucuMoctu. Oc-
HOBHBIE MOJIOKEHUSI KOPPEISILITMOHHO-PETPECCUOHHOTO aHAIIN3A.

110) Jluneitnas mapuas perpeccus. KoadduumeHt koppensaiun. Y paBHEHUS pe-
rpeccud. [IpoBepka 3HaUMMOCTH ¥ MHTEPBAJIbHAS OLIEHKA ITAPAMETPOB CBS3H.

111) TlousTre 0 HeMMHEHHOU perpeccun. KoppesiuoHHOe OTHOIICHHUE.

buaers! 1ag dx3aMeHa
(npumep)

MUHUCTEPCTBO CEJILCKOI'O XO35IMCTBA POCCUMCKOM ®EJIEPALIMNA



(benepaibHOE TOCYIapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHHE
BBICILIET0 00pa30BaHuUs

«Camapckuil rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET»

Hampasnenue: 44.03.04— [Ipodeccnonansaoe 00y4deHue
[Tpoduis: «ArporHKEHEPHUS

Kadenpa «Pusuka, MaTeMaTuka 1 MHOOPMAIIIOHHBIE TEXHOJIOTUN
Hucnunnuna «MaTtemMaTHKay
JK3aMeHANMOHHBIN OmiieT Ne 1

1) PaHr MaTpHIibl ¥ €TO BEIYHCIICHUE.
2) PaccTosiHEE OT TOYKH JIO TTIOCKOCTH.

. 1-cosx
3) Beramcnuth npeaen GyHKITUN IIrEl—.
X—> X
CocraBurenb C.B. IlnoTHuKkOBa
(moamuce)
3aBenyronuii kadeapoit J.B. Muponos
(Tmoamuch)

« » 20 r.
IIpumep 3TaIOHHOTO OTBETA HA BONPOC IK3AMEHAIHOHHOT0 OUJIeTa

1) PaHr MaTpHIIbl U €O BBIUKCIICHUE.

B mpousBosibHONM Marpuie A mopsaka MXNIyTeM BBIYEPKUBAHUS HECKOJBKUX
CTPOK U CTOJIOLOB TaK, YTOOBI KOJIMYECTBO OCTABLIMXCSI CTPOK PABHSAJIOCH KOJIHYECTBY
OCTaBILIUXCS CTOJOIIOB, MOKHO 00pa30BaTh MHOYKECTBO MUHOPOB.

HauBbiciuii MOpsiIOK OTIAMYHOTO OT HYJIS MUHOPA Ha3bIBAETCA PAHTOM MaTpPUILIbI
A u o603Hauaetcs r=rangA.

Ecnu kBagpaTHas maTpuiia nopsjika N HEBBIPOKIEHHAs, TO €€ PaHT PaBEH ee Mo-
pPAIKY N, B IPOTUBHOM CIIy4a€ — PaHT MEHbIIE €€ Nopsiaka. PaHr HyleBoll MaTpullbl
MOJIAratoT paBHBIM HYJI0. PaHT 1MaroHaqbHOM MAaTpUIIbl PABEH KOJIMYECTBY €€ HEHY-
JIEBBIX AUArOHAJIBHBIX JIEMEHTOB.

VYkaxkem npuem, o0Jeryaronii BEIMUCICHUE PaHra, OCHOBAHHBIN Ha CIeAyIOen
TeOpeME.

Teopema. DneMeHTapHBIC TPEOOPA3OBAHMS HE MEHSIOT PaHTa MATPHUIIHI.

Taxum 00pa3oM, HaxOKIAEHHE paHra MaTPUIbl A CBOAUTCS K TOMY, YTOOBI C IO-
MOIIIbIO AJIIEMEHTAPHBIX MPeoOpa30oBaHUil EPEBECTH MATPUILy A B CTYNEHUYATyIOMAT-
puIy 4’ TOTO KE paHra:

& &p .. B .. Gy

0 ay 8p - 8y pcmpox
A

0 O app ap,

0 0 .. 0 .. 0 M-pempor

0 0 .. O 0

B KOTOPOIi: a) BCE AJIIEMEHTHI, PacOIOKEHHbIE HUKE TJIaBHOW JAMArOHAIU PaBHBI HY-
m10; 0) 1100 BCe JIEMEHTHI MOCAEAHUX M — P CTPOK paBHbI HYJIIO, THOO M = P; B) BCe
AJIEMEHTHI TJIABHOM JIMAarOHai HE PaBHBI HYJIIO.



Panr MaTpHIbI 6yz[eT PAaBCH YHCIY TJIaBHBIX AWMArOHAJbHBIX 3JIEMCHTOB, OTIIHMY-
HBIX OT HYJISI UJIM YUCITY HCHYJICBBIX CTPOK MATpPHIIbI, T.C.

rangA= rang 4' =p.

2. PaccrosHueM OT TOYKH a0 mi1ockoctu.PaccTostHueEM OT TOYKH A0 IINIOCKOCTH
HAa3bIBACTCA JUIMHA MEPIICHINKYIISPA, OMYIIEHHOTO U3 3TOM TOYKM Ha IUIOCKOCTh. Pac-
CMOTPHUM B MOPOCTPAHCTBE HEKOTOPYIO INIOCKOCTL 7 M MNPOHU3BOJIBHYIO TOYKY
My (Xo» Yo: Zo) - BBIOEPEM IJI51 IITIOCKOCTU €IMHUYHBIA HOPMAJIbHBIA BEKTOP K C HAYaJIOM

B HekoTopoi Touke Mi(X1,Y1,21)e 7 1 mycTh d — pacCTOsSTHME OT TOYKH M, JIO TIOCKO-

cta 7 (puc. 5). Torma d =‘nnglM0‘=‘ﬁ‘M1Mo , TaK Kak |f|=1.

Puc. 5
Ecnu niockocTh 7 3aaHa oOIIMM ypaBHEHHEM Ax+By+Cz+D =0, TO €€ HOpMab-

HBIM BEKTOPOM SIBJISIETCS] BEKTOp ¢ KoopauHatamu (A, B, C) u B kauecTBe AMHUYHOTO
HOPMAaJIbHOT'O BEKTOpPa MOYKHO BBIOpPAThH
p_ ( A ’ B ’ C ).
JA?+B2+C2 YA +B2+C2 VA +B2+C?
[Tycthb (X, Yo, 20)¥ (X1, Y1, Z1) — COOTBETCTBEHHO KoopauHaThl Touek Mo uMi. Torna
BBIMTOJIHSACTCS PaBEHCTBO Ax +By, +Cz+D=0M MOXHO HaWTH KOOPIWHATHI BEKTOpa

MM =(Xo =%, Yo = V1. 20 — 24) -
3anuchiBas CKalIIPHOE Mpou3BeAeHHE K-M,M, B KOOPAUHATHON GopMe U Mpeood-
pasys ero, nojy4aem
4= |ACG =%) +B(Yo = 1) +C (2, - 2)| __ |AX, + By, +Czy — (Ax, + By, +Cz,)| ’
VA2 4 B2 +C2 VA2 + B2 +C2
MIOCKOJIBKY Ax, +By, +Cz =-D, TO
o A% + By, +C2 + D)
JA? +B2+C?
3. Hcnonb3ys nepBblid «3aMeyaTeIbHbl Ipeaes, NoIyduM

2sin? X 2sin* 2sin*
M=% im— 2 _2jim— 2 jimsin * = 2lim—2 . X jimsin X
x—0 X x—0 X x—>0 X x—0 2 x—0 5 2 x50 2
2
_2.1.1.0=0
2

8.3 Kpurepuu oueHMBaHUA YPOBHA C(POPMUPOBAHHOCTH KOMIIETEHIUH

Ouenka pe3yibTaToB 00y4YeHUsl MO AUCHUIUIMHE B (popMe YpOBHS chOpMUPO-
BaHHOCTU KOMIIOHEHTOB 3HATh, YMETb, BJIAJIETh 3aSBJICHHBIX JUCHUIIMHAPHBIX KOM-



METEHIINI TPOBOAUTCS MO 4-X OaJbHOM IIKaJIe OIICHUBAHUS ITyTeM BHIOOPOYHOTO KOH-
TPOJISL BO BpEMSI IK3aMEHa.
[IIxana oneHnBaHMs DK3aMeHa

Pesynbrar 5K3aMeHa Kpurepuu

«OTJIIMYHOY OO6yuaromuiics T1y00KO ¥ MPOYHO YCBOWJI MPOTpaMMHBINA MaTepuall, uc-
YepIIbIBaloOIIE, M10CJIE0BATENbHO, IPAMOTHO U JIOTUYECKH CTPOMHO €ro
W3JlaraeT, TECHO YBSI3BIBAET TEOPHIO C MpakTukoi. Ilpu sTom oOyuaro-
UIUiCs HE 3aTPYIHSAETCS C OTBETOM IPU BUAOU3MEHEHUU 3aJaHUs, Ipa-
BUJILHO OOOCHOBBIBAET MPUHSATHIC PEIICHUS, BIAJCET Pa3HOCTOPOHHUMU
HAaBBIKAMU ¥ MPUEMaMU BBIIIOJIHCHUS TPAKTUIECKUX PadoT.

«XOPpOILIO» OOyuaronuiicss TBEpIO 3HAET NMPOTPAMMHBIA MaTepual, rPaMOTHO U MO
CYILIECTBY M3JIaracT €ro, He JOIyCKaeT CYIECTBEHHBIX HETOYHOCTEH B
orBeTe Ha Bonpoc. OH JTOJKEH MPaBUIBHO NPUMEHSITh TEOPETHUUECKUE
MIOJIOKEHMSI IIPU PEIIEHUH MPAKTUYECKHX BOIIPOCOB, BJIAJETh HEOOXOH-
MBIMH HaBbIKAMHU U IPUEMAMU MX BBIIOJHEHUSI.

«yIOBIIETBOpUTENbHO» | OOyuarouuiicss MeeT 3HaHHs TOJBKO 10 OCHOBHOMY MaTepuaiy, HO He
YCBOWJI €T0 JETaJIbHO, AOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO MPABUIIb-
Hble (DOPMYJIMPOBKH, HAPYIICHUS MOCICIOBATCIBHOCTH B H3JI0KECHUH
MaTepuaga M UCHBITHIBACT 3aTPYJAHCHHUS B BBIMOJIHCHHU MPAKTHYCCKUX
pabor.

«HEYAOBIETBOPUTENIBbHOY» | OOyyaroluiicss He 3HaeT 3HAYUTENIbHOM YacTH IpOrpaMMHOr0 Marepua-
Ja, JIOIyCKAaeT CYIIECTBEHHbIE OIIMOKH, HEYBEpPEHHO C OOJIbLIMMHU 3a-
TPYAHEHUSIMU BBITIOJHSET MpaKTU4YeCKHe padoThl WM OTKa3bIBaeTcs OT
OTBETA.

8.4 MeTtoauyeckne MaTepuajbl, ONpeIesiOIIHe NPOUeAYPbl OLEHUBAHHUS
3HAHMIi, yMEeHUH, HABBIKOB M ONbITA JEATEJbHOCTH, XaPAKTEPU3YIOIIUX ITAMbI
¢dopmMupoBaHusi KOMIETEHIIMH

OrneHka 3HaHWM, YMEHHM, HABBIKOB, XapaKTEepPU3yIoIas 3Tamnbl (OpPMUPOBAHUS
KOMIETEHIIUN MO JuCHUIUIMHE «MartemaTukay NpOBOJUTCS B (opMme TeKylled u
MIPOMEXKYTOUYHON aTTeCTAINH.

KoHTponbk Tekyiel ycneBaeMoCcTH OOy4aroIuxcsl — TeKyIlas aTTecTailus —
IPOBOJAMUTCS B XOJE€ CEeMecTpa C IeJbl0 ONPEICICHUs] YpPOBHS  yCBOEHUS
00yYaroIMMUCS 3HaHWI; POPMUPOBAHUS Y HUX YMEHUNU U HaBBIKOB;, CBOEBPEMEHHOT O
BBISIBJICHUS MPETOIaBaTEIeM HEJIOCTAaTKOB B MOATOTOBKE OOYYAIOUIUXCS W TIPUHSATHUS
HEOOXOUMBIX MEp IO €€ KOPPEKTUPOBKE; COBEPIIICHCTBOBAHUIO METOIUKH OOyUCHHUS;
opraHu3anuu y4eOHou paboThl U OKa3aHUsl 00yJarONUMCs WHIUBUY AIbHON TTOMOIIIH.

K KOHTpOJIIO TEKyIIEW yCIIEBa€MOCTH OTHOCATCS MPOBEPKA 3HAHWM, YMEHUU U
HABBIKOB 00YYaIOIINXCS:

* Ha 3aHATUAX (YCTHBIA ONPOC, pELICHUE 3aaY);

* [10 Pe3yJIbTaTaM BBITTOJIHCHHS HHAUBUAYaIbHBIX qoMammHux 3ananuit (M]13);

* [10 Pe3yJIbTaTaM MPOBEPKU KaueCTBA KOHCTIEKTOB JICKIIUH U MHBIX MAaTEPHAJIOB;

* [0 pe3ylibTaTaM oOT4YeTa OOYyYalollUMXCS B XOJ€ HWHIUWBHUIYaTbHOU
KOHCYJIbTAllMK  TpernojiaBaresisi, MPOBOAMMOM B Yachl CaMOIOATOTOBKH, IO
UMEIOIIHUMCS 330JKEHHOCTSIM.




KoHTposib 32 BBINOJIHEHHEM OOYYAIOMIMMUCS KaXIIOro BHAA PadOT MOXKET
OCYILIECTBIATHCSA MOATAITHO U CIIY>KUT OCHOBAHUEM JJIsl IPEJIBAPUTEILHON aTTeCTallu
10 AUCHUILIMHE.

[IpomexyTouHas arTecTanus MO TUCIUIUIMHE NPOBOIUTCS C LETbIO BBISIBICHUS
COOTBETCTBUS YPOBHSI TEOPETUUECKUX 3HAHUM, MPAKTUUECKUX YMEHUM W HABBIKOB IO
mucrutuinHe TpedoBanusM OI'OC o HampaBIIeHUIO TIOJATOTOBKH B (hOpMe dK3aMEHa.

DK3aMeH MPOBOJUTCS TOCIE 3aBEPUICHUS] M3YUYEHHUS NUCIUIUIMHBI B 00OBbEMe
paboueit yuebHOU mporpammbl. Dopma MpoBeAeHUS HK3aMeHa OIpenesseTcs
kadeapoir (yCTHBIM — 1o Oumjeram, JubOO MyTeM coOecelloBaHHs IO BOIPOCaM;
nucbMeHHast pabora, TectupoBaHue U J1p.). OneHka 1o pe3ysibTaTaM 3K3aMeHa:
KOMIUUHOY, «KXOPOULOY, KYOOBIEMBOPUMENbHOY, KHEYO0BIeMEOPUMETILHON .

Bce BuIbI TEKyIIEro KOHTPOJISL OCYIIECTBIISIIOTCS HA MPAKTUYECKUX 3aHITHUSX,
BO BpEMs BBINIOJHEHUS WHAWUBUIYAIbHBIX JIOMAIIHUX 3aJaHud, a TaKxke II0
pe3yJibTaTaM J0KjIa/ia Ha HAyYHOU CTYyJEeHYECKOU KOH(EPEHIINH.

Kaxmas ¢opma KOHTPOJIS MO JUCHUIUIMHE BKIIOYAET B CEOsl TEOPETUUYECKUE
BOIPOCHKI, MO3BOJISIONINE OIIEHUTHh YPOBEHb OCBOCHHSI OOYYaIOMIMMUCS 3HAHUN U
MPaKTUYECKUE 3aJlaHusl, BBISBISIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHHH U
HaBBIKOB.

[Iponienypa oOLEHMBaHUS  KOMIIETEHIMM, OOy4YalmOIIMXCsi OCHOBaHa Ha
CIEAYIONIUX CTaHAapTaxX:

1. TleproAMYHOCTH MPOBECHUS OLICHKU (Ha KaXKJI0M 3aHATHH ).

2. MHOTroCTyNeHYaTOCTh: OIEHKA (KakK MperojaBareieM, Tak U 00y4JaronuMucs
TPYIIBI) U CAMOOIIEHKA O0YYaroIerocs, 00OCyXJIEHUE Pe3yIbTaTOB U KOMILIEKCA MEp
10 YCTPAHEHUIO HEJIOCTATKOB.

3. ENWHCTBO HCMONIB3yEMOUM TEXHOJOTUHU JIJISl BCEX OOYYarolIUXCsi, BHITIOJHEHUE
YCJIOBUM COMOCTAaBUMOCTH PE3YJIbTATOB OLICHUBAHMSI.

4. CoOmroieHHe TOCIeA0BATEILHOCTH MPOBEICHUS OLIEHKU: MPETyCMOTPEHO, YTO
pa3BUTHE KOMIIETEHIIMN UAET MO BO3PACTAHUIO UX YPOBHEU CIOKHOCTH, & OLICHOYHBIE
CpeACTBa Ha KaXJOM 3Tare YUYUTHIBAIOT ATO BO3pACTaHHUE.

Kpatkas xapakTepucTuka MpoIEAyphl pealu3ali TEKYIEero KOHTPOJIS U
IPOMEXKYTOUHON  aTTeCTallUM MO  JAUCHUINIMHE JUIi  OLICHKU  KOMIIETEHIIUM
00yJaromuxcs NpeacTaBicHa B TaOIUIIE:

Ne | HammenoBanu Kpatkas xapakTepucTuka npoueaypbl [IpencraBnenue
I/ | € OLIEHOYHOTO OLICHUBAHUs KOMIIETCHIUI OLICHOYHOT' O
cpencTaa CpelcTBa B
donme
1 NunmBunyansH | CpeacTBO  NPOBEPKM  YMEHHM — NPUMEHATH Kommiekt
O€ JIOMAIllHEE | [TIOJYYEHHBIE  TEOPETUYECKUE  3HAHUSA 110 | UHAUBHUAYAJIbHBIX
3a/1aHHe JUCLUTIIIMHE I PELIEHUS] TUIIOBBIX 3a/1a4 JOMaIITHUX
3aaHui
2 Keiic-3amaua | [IpoGaemuoe 3a/1aHue, B KOTOPOM Keiic-3amaun
oOyuJaroiemycs MpeaJIararoT OCMBICIIUTh
peanbHyl0 MpodecCHOHATBHO-OPUEHTHPOBAHHYIO
CUTYaIlI0, HEOOXOIUMYIO ISl PEIICHUS JaHHON
MPOOJIEMBI
3 YcrHbIi CpencTBo KOHTPOJISI 3HAHUM OCHOBHBIX TMOHSTUN Bomnpocsl 1o




orpoc

U 3aKOHOB JUCUUIUIMHBL.MOXET NMpOBOIUTHCS B
Hayasie/KOHIE JIEKIIMOHHOTO WIN MPaKTHYECKOro
3aHATUS B TedeHue 15-20 muH. JInbGo ycTHBIM
OlIpOC  HPOBOJUTCS B TEYEHHE  BCEro
IIPAKTUYECKOI'O 3aHATHs 10 3apaHee BbIJIaHHOU
TEMAaTHUKeE. Br10panHbIii [peroaaBaTesieM
o0yyaroIuiicss MOXET OTBEYaTh ¢ MecTa JINOo y
JOCKH.

TeMam/paszaenam
JVCIIATUTHHBI

DK3aMeH

[IpoBomuTCcst B  3aJaHHBII  CpPOK, COIVIACHO
rpaduxy yueOHoro npouecca. [Ipu BeicTaBieHun
OLICHOK YYHTBIBAETCA YpPOBEHb IPUOOPETEHHBIX
KoMmneTreHIM  oOyuatomerocsi.  KoMmoHeHT
«3HATH» OLIEHUBAETCS TEOPETUUYECKUMHU
BOIPOCAaMHU [0  COJCPKAHMIO  JAMCLUIUIMHBI,
KOMIIOHCHTbBI «KYMCTb» n «BJIATCTB» -
IIPAKTUKOOPUEHTUPOBAHHBIMU 33 IaHHUSIMH.

Kommiext
BOIIPOCOB K
AK3aMEHY
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