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1 UEJb U 3AJJAYA OCBOEHUSI YYEBHOM JUCIUILINHBI

Lernbro ocBoeHus qucnunIuHe! «MatemaTyka» sBisieTcs GopMUpoBaHue y 00y-
YaIOIMXCsA KOMIUIEKCAa KOMIETEHIMH, COOTBETCTBYIOIIMX HX HAMpPABIECHHIO MOJTO-
TOBKH, ¥ HEOOXOMUMBIX sl 3G(QEKTUBHOro perueHus 6yaylux NpohecCHOHATBHBIX
3a1a4.

Jist TOCTHIKEHHs IIOCTABICHHOM IIeJIU PELIAIOTCsI CIEAYIOIINE 3aa4H:

— M3y4YEeHHE OCHOBHBIX MOHATHH MaTeMaTHKU, HEOOXOMMMBIX Ul PEIICHUS TH-
TIOBBIX 3a/1a4;

— OCBOEHHE MaTeMaTHYECKOTO allapaTa, HeOOXOUMOTO JIlsi MOAEMPOBAHHUS U
PeIIeHNs TEXHUYECKUX 3aJay IO HKCIUTyaTally TPaHCIIOPTHO-TEXHOJIOTHYECKUX Ma-
IITHH 1 KOMILJIICKCOB;

— PA3BHTHUE JIOTHYECKOI'0 MBINIICHUS U CITOCOOHOCTH CaMOCTOATEIHHO pacuin-
PATE U YFJIY6J'I${TB MaTCMaTHYCCKHE 3HAHUSI.

2 MECTO YYEBHOM JTUCHUILIMHEI B CTPYKTYPE OIOII BO

Jucnumnza 51.B.01 «MaTtemaTtruka» OTHOCHTCS K 4acTH, GOpMUPYEMOM yuacT-
HHUKaMK 00pa3oBaTesbHbIX OTHOLIeHUH bBroxa 1 «/IucHumIHHEl (MOILY/IH)» yueOHOro
IJ1aHa.

Jucnuriiza usydaercs B 1 cemectpe Ha [ kypce B ouHOM hopMbr 00yuenws, B 1
H 2 ceMecTpax Ha [ Kkypce B 3a04HOH (hopMbl 00yUueHUs.

3. KOMIIETEHIIMH OBYYAIOIUEIOCsl, ®OPMHUPYEMBIE B PE-
3YJIBTATE OCBOEHUS JUCHUIIIUHBI / O KUJAEMBIE PE3YJIbTATHI
OBYYEHHUS IIO 3ABEPHIEHMN OCBOEHMHSI ITPOI'PAMMBI AUCIMU-
IJIMHBI

IIpomecc u3yuyeHHs] AMUCIMIUIMHBI HalpaBiIeH Ha (OPMHPOBAHHE CIIEAYIOIIHMX
komriereHMH (B coorBeTcTBHU ¢ @I'OC BO u TpebGoBaHHUAME K pe3yNbTaTaM O0CBOe-
Hus OITOIT):

Kapra ¢opmupoBaHys KOMIIETEHINH 110 TUCIHTUINHE

Kon xom- | Pesynbrare: ocBoenus OIIOIT | Kox n HauMeHOBaHHE MHIAMKATOPA JOCTHIKEHHUS
IEeTeHIIUH Codepoicanue komnemeHyuil KOMIIETEHIIHH
IIK-2 | CriocoGen  opranusosbl- | [TK-2.1. 3HaeT: MeTOOUYECKHE OCHOBEI
BaTh Yy4eOHYIO [esTellb- | MPOeKTUPOBAHUS W NPUMEHEHHUs Ipodec-

HOCTH OOYy4YarolIMXCs II0
OCBOEHHIO yueOHBIX
IPEeIMETOB, KYpPCOB, JIHC-
UIUIAH  (MOJyJieH) mpo-
rpaMm npogh)eCCHOHAIBHO-
ro obyuenusi, CITO wu(umn)
JIIII

CHOHAJIbHO- ITIearoTHYeCKHX TEXHOJIOTHIA;
bopMBI, CpeacTBa U METOABI IpodeccHo-
HaJIbHOrO0 OOy4YeHHUs W AMAarHOCTUKH, He-
00Xo/MMBble I OPraHU3alMy H3ydeHHs
y4eOHBIX IPEeOMETOB, KypCOB, MUCLHUILINH
(Momyneit), IpaKkTHK; 3JEeKTPOHHBIE O0Opa-
30BaTeNbHble U MH(OPMALMOHHEIE PECyp-
CBI, HEOOXOIUMBIE ISl OpPTaHHW3alliy H3Y-
YeHHUs y4eOHBIX [IPeIMEeTOB, KypcoB, IHC-
IUTIIAH (MOJYyJIEH), TPaKTHK




4. CTPYKTYPA Yl COAEPKAHUE JUCIATLIAHDI

4.1 O0bem AMCUMILIHHBI ¥ BUABI Y4e6HOI padoThI
Ob61mast Tpy10eMKOCTh IHCIMILIMHEEI COCTABIISLET S3a4eTHBIX equHuIL, 180 9acos.
AJIs1 OYHOM GopMbl 00yUeHHs

TpynoemkocTs "
(KOM-BO HeseNb
JUCLIAIITHHEL ————
Bun yuebnoit paGoTe P
O6nem koH-
Bceero -
TaKTHOI 1 (18)
4acoB
paboTEI
AynuMTOpHAsi KOHTAKTHAs pafoTa (Bcero) 72 72 72
B TOM Jlexuun 36 36 36
YHCIIE: IIpakTHyeckue 3anaTHs 36 36 36
CamocTosiTensHasi paGora crynenta (CPC) (Beero
B TOM 4HCJIE:
M3ydyenne BONpPOCOB, BHIHOCUMBIX Ha 30 3.6 30
CaMOCTOSATEIEHOE H3yIEHHE ’
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM 5 - 5
Briron UB -
CPC B HCHHE ~ MHJMBHAYANBHBIX IO 20 B 20
MAalIHKX 3aJaHui
ceMecTpe: ~
YyacThe B HAay4HOM W Hay4HO-
METOOHYECKOH paboTe,  yyacTHe B 8 B g
HAYYHBIX H  HAy4YHO-IPAKTHYECKHX
KOH()epeHLUsIX
PCs
CPC3 | 3samen 45 0,35 45
CECCHIO:
Bujx npomesyTounoii arrectanun (3a4er, 5K3aMen) |sK3aMeH - 9K3aMEH
OO0mas Tpy10eMKOCTb, Yac. 180 9,95 180
O0mas Tpya0eMKOCTb, 3a4eTHbIE eAHHUIIbI 3 3
JUIs1 3209HOM OpMBbI 00YyUEeHHST
Cem
TpyoeMKOCTE SRR
(xoy-BO HEETE B
TUCLUITHHEI S
Bun yyeGHoit paboTs
I QDL P Bieass O6pem koH-
i - 1
yacop | TAKTHOH pabo 1(18) | 2(18)
THI
AynuTopHas KOHTaKTHasi pa6oTa (Bcero) 18 18 8 10
BToM | Jlexnun 8 8 4 4
gucne: | IlpakTuyeckue 3aHaTHS 10 10 4 6
CamocrosiTensnas paGora crygenra (CPC) (Bce- 153 0,53 90 63
ro), B TOM YHCJIE:
Hsyuenne BOIMpOCOB, BEIHOCHMEIX Ha 80 0.18 48 32
CaMOCTOATENIBHOE H3YUCHHE
CPCs 4 % 18
—_— ITonroToBKa K IPaKTHYECKHUM 3aHATHAM 0 -
" | BolosiHeHHEe  MHOWBUAYaIBHBIX  JO- 33 B 20 13
MAIHUX 3aJaHui
CPCB | Ox3amen 9 0,35 9




CECCHIO. |

Bupa npomMesxyTouHOI aTTecTAlNM (3a4€T, IK3a-

MeH) 9K3aMEH 4 9K3aMeH
O6mas TpyR0eMKOCTb, 4ac. 180 18,53 180
O0mas TPy I0eMKOCTb, 329€THbIE eAHHULbI 5 3 2

4.2 TemaTH4YecKHH NJIaH JIEKUMOHHBIX 3aAHATH I
JUI O4HOH (popMBI 00yUeHHUS

No

./ TeMbl NEKLIMOHHBIX 3aHATHIA

TpynoeMkocTs,u.

Pazpen 1. JIuneiinas anredpa u aHAJTHTHYECKAS F€OMETPHS

1. [TonsTue matpuupl. OnpenenuTeny KBaJpaTHBIX MaTPUL U UX CBOHCTBA. Mu-

HOpel M anreOpanueckue nonosHeHus. Teopema Jlamnmaca. Onepaudu Haj
Mmatpuuamu. O6paTHas MaTpHLA.

2. Panr matpuuer u ero Beiuucnenue. Kputepuii Kponekepa-Kanemnu comect-
Hoctd CJIAY. Cxema pewenus CJIAY meromom aycca. JIuHelHas 3aBHCH-
MOCTb M HE3aBHCHMOCTb BeKTOpOB. basuc. Pasnoskenue Bektopa 1o Oasu-
cy.Jlnuna Bexropa. Hanpaenstowue xocuHycsl Bektopa. BexropHoe M cme-
LIAHHOE MPOU3BEIEHHE BEKTOPOB M X CBOMCTRA.

3. [TnOCKOCT W ee YpaBHEHHWs: YpaBHEHHE CB3KH IUIOCKOCTeH; obluee ypaBHe-
HHE IJIOCKOCTH W €ro 4acTHLIC ClIy4aW; YPaBHECHHE IIOCKOCTH, npoxo,uﬂmeﬁ
yepe3 TPH JaHHBIE TOYKH; YPaBHEHHE MIIOCKOCTH B OTpe3Kax. PaccrosHue oT
TOYKH [0 IUIOCKOCTH. B3aumMHoe pacronoxenue ruiockocreil.IIpsmas B mipo-
CTPAHCTBE W €€ ypaBHeHHs: oOIlie ypaBHEHHs MPAMOM; MapaMeTpHUYECKHe H
KaHOHHYECKHE YpaBHEHHS TPAMOIf; ypaBHEHHe NpAMOMH, MPOXoafllel depes
IBe TOYKH. B3alMHOe pacrooKeHHe MPsSMBIX U IIIOCKOCTEH.

4, KomruiekcHble uncna, HX u300paskeHHe Ha MIOCKOCTH. Momyib U apryMeHT
KOMIUTEKCHOro uuca. Pasnuunele HOpPMBI 3aIHCH KOMIUIEKCHOTO 4Hcna An-
rebpanveckye JeHCTBUs ¢ KOMIUIEKCHBIMH YHCIaMHU.

Pazpen 2. MaTemaTuyeckuii aHaaus u quddepeHnuanbubie ypas-
HEeHHSI

5. | Ilpemen (yHKUWH, OCHOBHBIE CBOHCTBa npenenoB. BecKOHEUHO Maible H
OeckoHeuHo Gonbluve (PYHKUMH M MX cBoicTBa. [lepBblil U BTOpOH 3ameya-
TenbHble npefensl. HenpepblBHOCTh (DYHKLUHMH B TOUKE M Ha uHTepBaie. On-

HOCTOpPOHHMe mpefensl. HenpepeiBHocTe (yHkuuH. Knaccudukanus Touex
paspblBa.

6. | Onpenenenne npou3BoAHOH (DYHKLHH, ee MeXaHUUYeckui cMbicsl. OCHOBHbIE
npasiia JuddepeHunposanus. [Ipou3BonHas CI0KHOH M MapaMeTPHYECKH
samaHHbIX QyHKimi. Juddepenuman dynkuuu. [Iponssoansie u gudbepen-
Lpanbl Belcux nopsakos. Teopema Jlonurans.

T Onpenenenue GpyHKUHH MHOTUX niepeMeHHsIx (OMIT). ObnacTes onpeneneHus
OMII. YactHble npupaiieHdss ¥ uacTHoie npoussogHele ©OMIL. TlonHbri
mddeperuman. Tuddepenuuposanue cnokHol v HesBHOH (yHkuuid. I1po-
W3BOJHAS 110 HAaNpasJieHHI0. ['pafiveHT.

8. I[TepBoobpa3Has (yskuuu. Heonpenenéuuplii uaTerpain u ero ceoicrea. Tab-
JIMLA OCHOBHBIX MHTerpanoB. MHTerpupoBaHue 3ameHoH nepemeHHoi. Mure-
I'PHPOBAHHKE 10 YACTSIM.

9. Hurerpan ot QyHKUMH, coaepikalliix KBaApaTHEIH TpexwieH. Murterpuposa-
HHE TPHTOHOMETPHUYECKHX (YHKLHI.

10. | OnpeneneHHBIA WHTErpan - ompenaeneHue M ceoiictea. @opmyna Herorona-
Jleitbunna. HecobGcTeeHHble HHTerpanbl ¢ OeckOHeUHBIMH IpeeiaMH HHTe-
IPUPOBAHMSA W OT HEeOrpaHH4YeHHEBIX (YHKUHH. KpuBonmuHeHHble HHTErpa-
JIBI,HX BEIYHCJIEHHE W YCJIOBHE HE3aBHCHMOCTH OT JTMHHM HHTEIPHPOBAHHA.

11. | Jduddepenunansusie ypasHenus. [lonstie o6 obmem v 4aCTHOM pELICHHUAX
nudbepenupansioro ypasuenus. 3anavua Kommn. Jluddepenumanshbie ypas-




HEHHA C pasfeNAloIUMHCA nepeMeHHbIMH. OnHoponHsle Iu(depeHunans-
HBIC YPaBHEHWs, NHUHEHHble Au(epeHUnabHble ypaBHeHHs 1-ro mops-
ka.JIHHeHHble OMHOPOaHbIe () hepeHLHaNbHbIe YPaBHEHN.

12

CrpykTypa ofwiero peleHHs JTHHEHHOTO HEOHOPOLHOrO nuddepeHrans-
HOTO ypaBHEHHE BTOPOro nopsjxa. MHTerpuposaHue THHEHHbIX HEOJHOPO]I-

HBIX TUQ{epeHUHaNbHBIX yPaBHEHHA ¢ MOCTOAHHBIMH Ko3((bHLUMEHTaMH ¢
MPaBOM YacThIO CIIELUATIEHOTO BHIA.

13,

ucnosbie paasl - onpenenenue, aelictus Han HuMu. HeoGxoammoe yeiosure

‘CXOOHMOCTH. ,I[OCT&TO‘-IHBIG MPHU3HAKH CXOJOHMOCTH 3HAKOIIOJIOKHUTEIBHBIX H

3HAKOUEpeMyrouXCs psaaos. AGCOMOTHAS U YC/IOBHAA CXOAHMOCTD 3HAKOTIE-
pemMeHHbIX panoB. Crenennble pansl. Teopema AGens. Mutepean u pamuyc
CXOIMMOCTH CTEIEHHOTO pAfa.

Pasnen 3. Teopus BeposiTHOCTEH M MAaTeMATHYECKAS CTATHCTHKA

14,

Bupner cyuaitneix coGeituit. Knaccuueckoe onpenenenue BEPOSTHOCTH. Jiie-
MEHTBI KOMOHHATOPHKH. Teopema CIOKeHHs BEPOATHOCTEH. YCioBHAS BEPO-

ATHOCTb. Teopema yMHOKeHHs BeposTHOCTeH. DOPMyNa MOMHOM BepOSITHO-
ctH. opmyna balieca.

15;

Cryuaiinele BesMuMHBL. JIHCKPETHBIE M HENpPEPBIBHBIC CIIyHYaHHbIE BEJMUMHDI
1 crocobbl MX 3amaHus. YHCIIOBble XApAKTEPHCTHKHM CIy4YaiHBIX BEIMUMH.
HopmanbHbii 3aK0H pacnpeneneHus HenpepeIBHOM CITyYaHHON BeTHIHHBI

16.

OCHOBBI CTATHCTHYECKOTO ONHCAHMA, BapHALMOHHBIA PAL, €ro UYHCIIOBbIE
XapaKTEePHCTHKH H rpaduueckoe npencrasieHue. TOYEUHbIE H HHTEPBATbHBIE
OLEHKH. JIoBepuTeNbHBIH MHTEpBAN. YPOBEHb 3HAYMMOCTH. J[OBEPUTETBHEIM
MHTEPBAT UL OLEHKH MAaTeMAaTHYECKOro OKMIAHHA M CPEIHero KBaJpaTHu-
HOT'0 OTKJIOHEHHS HOPMAJIBHOTO PacTIpee/ICHH .

L

Craructuueckas rumoresa. O6Iias cxema MPOBEPKH CTATHCTHYECKHX THIIO-
Te3. IIpoBepka rumnoTesbl O pacnpefeNeHHH TeHEpPaIbHOH COBOKYMHOCTH.
Kpurepuu cornacust [Tupcona

18.

DyHKUMOHANbHASA, CTATHCTHYECKAs W KOPPE/ALMOHHAS 3aBUCHMOCTH. Oc-
HOBHBIE TIOJNIOXKEHHSI KOPPENALHOHHO-PErPECCHOHHOTO aHanu3a. JInneiinas
napHas perpeccus. Kospduument koppensuun. YpasHenus perpeccun. [1po-
BEPKA 3HAUYMMOCTH W HHTEPBaJIbHAS OLIEHKA [IAPAMETPOB CBA3H.

Hroro:

36

AJs1 3209H0H hopmbI 00yUeHHsT

TeMbI TEKUHOHHBIX 3aHATHH

TpynoeMkocTb,u.

Paspen 1. Jlunelinast anre6pa u aHAAHTHYECKAS [€OMETPHS

CkanspHoe, BEKTOPHOE M CMEIUAHHOE MPOH3BEEHHE BEKTOPOB, MX CBOMNCTBA.
III0CKOCTL M €€ ypaBHEHHs: ypaBHEHHe CBS3KH IUIOCKOCTeH; ofliee ypaBHEHHE
TUTOCKOCTH M €r0 YacTHBIE CITy4aH; ypaBHEHHE IUIOCKOCTH, MPOXOJISIIEH Yepes TpH
JAaHHBIE TOYKH, YPaBHEHHE IUIOCKOCTH B OTpe3Kax, HOPMaJIbHOE YPAaBHEHHE IIOC-
KOCTH. PaccTosiHue OT TOUKH 10 M10cKoCTH. B3auMHOE pacronoskeH e MIocKocTel

Pasnen 2. MaremaTuveckuil ananus u nuddepennmuansubie
YPABHEHHS

Onpenenenne ¢yHkuuy mHorux nepementsix (OMIT). OGmacTs onpenenenus
OMII. YacTHele npupaleHus 1 yacTHble npoussonusie ®MIT. TMonusrii mudde-
peHupan. TuddepeHurpoBaHie CIOKHON (YHKIWA.

Ilepeoobpasnas dyHkurH. Heonpenenguuslit wHTerpan u ero csoiicrea. Tabmuua
OCHOBHBIX MHTerpanoB. Meron 3amensl nepemeHHod. @opmyna Heiotona-
JletiGnunua. Juddepenumanshsie ypastenus. [lonstue o6 o6lieM U YacTHOM pe-
weHnsix AuddepenumansHoro ypasHenus. JuddepeHupansHele ypaBHeHHS ¢ pas-
JEJSFOLIMMHCS ITePeMEeHHBIMH.

Pazpen 3. Teopus BeposiTHOCTE H MaTeMATHYECKAS CTATHCTHKA

Krnaccuueckoe onpenenenue epostHocTH. Teopema CIO)KEHHs! BEpOSTHOCTEH.




3aBHCHMbIE W He3aBUCHMBIE COOBITHS. YCIIOBHAS BEPOATHOCTL. Teopema yMHOsKe-
HUs BepoaTHOCTeH. Popmya nonHo# BepositHocTH. Gopmyna baiieca.

Hroro: 8
4.3 TemaTHuyecKHii NIJIAH NPAKTHYECKHUX 3aHATHIA
1T OYHOM (POPMBL O0YUeHHMSI
Ne R . TpyROeMKOCTE,
fi PaKTHYECKHX 3aHATHH o«
Paznen 1. Jluneiinas anre6pa u aHAINTHYECKAS T€OMETPUS

1. | Beruucnenue onpenenuteneit 2-ro u tpetsero nopsakos. ®opmynsr Kpamepa. 2
Onepauyy Haj MaTPHLIAMM.

2. | Marpuunbiii cnoco6 pewenust CJIAY Pewenne CJIAY metonom Iaycca. 2

3. | HeiictBrs Hajl BeKTOpamMH B KOOpAMHATHOM opme. [luHa BekTopa. Hanpasstowue 2
KOCHHYCBI BekTopa. CkanapHoe, BEKTOPHOE, CMELIaHHOE MPOU3BEEHHS BEKTO-
pOB.

4. | ObLee ypaBHEeHHE TJIOCKOCTH; YPaBHEHHE MIOCKOCTH, POXOAALIEH Yepes TpH 2
NaHHBIE TOYKH; YPaBHEHHE CBS3KH IUIOCKOCTeil. B3auMHOe pacrosokenue
miockocTel. OOLuMe ypaBHeHHs MpAMOH; MapaMeTpUyYecKHe M KaHOHHYECKHe
YPaBHEHHUS TIPAMOM; ypaBHEHHe NPsAMOH, NpoXoAsLel uepe3 IBe TOUKH. B3a-

HUMHOE PacroOKEeHHE MPAMbBIX M TIIOCKOCTEH.
Paznen 2. MaremaTuueckuii ananus u juddepenuuaibabie
YpaBHeHHUs

5. | Boluncienue mpenenos (yHKuHH. PackpbiTHe HeompeaeneHHOCTel Bua [%], 2

[3]].1_[@[)35117{ M BTOpPOH «3ameuaTenbHele» npeaensl. Mcenenosanue (yHkuumii
-]
Ha HEMpephIBHOCTh B 38/IJAHHBIX TOUKAX.

6. | OcHosHele npaBuna auddepenunposanus. [1pousBoaHas CIOKHOW (QyHKIMH. 2
Juddeperunan hyHKUHH.

7. | IlpoussoaHble B aH(hepeHLHabl BEICIIHX nopaakoB. [Ipasuno Jlonurans 2

8. | Iuddepenuuposanne (QyHKUMM HECKONBKHX TepeMEHHBIX. [IPOW3BOAHASA IO 2
HanpasJaeHHI0. ['pafueHT.

9 ITepeooGpasHas GyHKIWM W HeonpeneneHHblH uHTerpan. TabnuuHoe UHTErpH- 2
posanue. MHTerpupoBanue nocpeacTBoM 3aMeHb! NEPeMEHHOH.

10. | Murerpan ot dyHkumii, copepskalinx KBaapaTHBIH aBywieH. MHrerpuposanue 2
10 YacTiIM

11. | MuTerpupoBaHie HEKOTOPHIX HMPPaLMOHANBHBIX (yHKUME. HHTErpHpoBaHue 2
TPUTOHOMETPHUYECKUX (DYHKLIMH.

12. | Beiukcienye KpHBOIHHEHHBIX HHTErpaioB. [ eoMeTpryeckue 0 MeXaHHYECKHE 2
TIPHJIOKEHHUS] KPUBOJIMHEHHbIX HHTErPAJIOB.

13. | UnTerpuposanue anddepeHIHanbHbIX YpaBHEHHA C pa3AeNAIOLMMHUCS Nepe- 2
MeHHbIMH. HaxodxneHue ofIux 1 yacTHEIX WHTerpaios. HHTerpupoBatue oz-

HOPOJHBIX H TIMHEHHBbIX [ depeHuuanbHble YpaBHEHHS IepBOro nopsika

14, | Yucnossle psanel. Heobxomumelii npusHak cXOAUMOCTH psaga. JlocTaTouHble MpH- &
3HAKH CXOJMMOCTH YHCIIOBBIX PSIZIOB

15. | Henocpencreennslil noacyer BeposTHOcTel. TeopeMbl COMKEHHS W YMHOXKEHHS 2
BeposaTHocTeil. [TonHas BeposTHocTe. Dopmyna bakeca

Paznen 3. Teopus BeposiTHOCTel 1 MAaTEMATHYECKAS] CTATHCTHKA

16 | uckperHble ciiydaliHble BeJTMYMHBI. Pam pacrpeneneHus. UMCIoBble XapaKkTepH- 2
CTHKM AMCKPETHOH cniyualiHOH BenuunHel HenpepeiBHas cityualiHas BemTHUWHA.
WnrerpansHas ¢yHkima pacrpenenenus. [InotHoets pacnpenenenus. Uuciosbie
XapaKTePHCTHKHU HENpepbIBHON cityyaliHOH BenHYHHbI3

17. | Bapuaumonnsiii psin. [Tonuron u rucrorpamma. YncoBble XxapaKTepUCTHKM CTATH- 2

cruyeckux pacnpezenennit. Kpurepuit cornacus Ilupcora




18.

KoppensuuoHHo-perpeccHonHbli ananus, . Koadduuument xoppensauuu. JIMHOH- 2
Hasl mapHast perpeccus. IIpoBepka 3HAYMMOCTH U MHTEPBATILHASA OLEHKA [1apaMer-
POB CBSI3H
Hroro: 36
JUTSE 3a09HOM (POPMBI 00y IeHHSI
e Tembl npakTHUECKUX 3aHATHI Ipyngeurouts,
/1. 4.
Paznen 1. JInneiiHas anredpa H aHATUTHYECKAA FeOMETPHS
1 OnpenenuTeny BTOpPOro M Tpetbhero nopaakos. O6parHas maTtpuua. Onepanuu 2
HaJl MaTpULIaMK. PaHr MaTpHULbl M €ro BbIYHCIIEHHE.
Paspen 2. MaremaTuueckuii anaaus u guddepenunanbubie
ypaBHEeHUs
2 OcHoBHble TipaBuia auddeperposanus. [Ipou3BoaHas CIOKHOH QyHKLUMH. 2
Tudpdepenuman Gynkuun. [Ipoussonnsie u AudepeHLIHabl BHICIINX MOPsA-
koB. [Tpasuno Jlonurans
3 Heonpenenéuuslit uHTerpan . Tabmuroe uHTerpupoBanye. MeTos 3aMeHsl repe- 2
MEHHOH.
4 Yucnosble psaabl. HeoOXoaMMbIH U JOCTATOUHBIE IPH3HAKH CXOJIMMOCTH PsIIOB 2
Paznen 3. Teopusi BeposiTHOCTEl H MATEMATHYECKASI CTATHCTHKA
5 BapualnoHHbBIH psll, ero YHCIOBEIe XapakTepUCTHKH. O01as cxema MpoBEepKH 2
runore3. Kputepun cornacus [Tupcona. KoppessilOHHO-perpeccHoHHbINR
aHaJIH3
Hroro: 10

4.4 TemaTH4yecKHii n1aH 1abopaTopHbIX paboT
JlaHHEIN BUL pabOTHI HE IPeyCMOTPeH paboduM IIIaHOM

4.4 CaMocTosiTe/ibHAs1 paboTa ¢TyIeHTOB
Uit 09HOU (PopMBI 00yUeH s

Buj caMoCTOATENBHON paboThl

HasBanue
(comepxanue paboTsl)

O0BeM akaj,.
Yackl

WsydeHne BOIPOCOB, BBIHOCHMBIX Ha
CaMOCTOSTENbHOE H3yUEHHE

OneMeHTapHble  [IpeoOpa3oBaHHs — MaTPHILL
Marpuunbiii croco6 pewenus CJIAY. ®op-
mynel Kpamepa.

Bunel BekTopoB. CranapHOoe [IPOH3BE/ICHHE
BEKTOPOB M ero cpoiicTsa. JIuHelHble omepa-
UMk Haj BekTopamu. Ilpoekuuu BekTOpa Ha
och. Ceo¥icTea npoekuuit. J[efcTBUsA Hal Bek-
TOpaMH, 3a1aHHBIMH B KOOPJIMHATHOH (hopme.
ITpumeHeHre BEKTOPHOMH anreOpbl B MEXaHHKE.
Paznuynble HOpMBI 3aJaHUS IPSIMOH Ha TUIOC-
KOCTH. B3aWMHOe pacrnoioKeHHe TPAMBIX.
PaccTosiHMe OT TOUKH 0 NPAMOH.

Jlunuu  Broporo mnopagka. KaHoHHveckue
ypaBHEHUS KPHBBIX BTOPOrO TOPSAIKA: OKPYHK-
HOCTH, 3JIMICca, runepOosl, napabombl U MX
XapaKTepPUCTHKH,

OcHoBHbIE TeopeMbl AU HEepeHIUaTBEHOIO He-
yycieHus: Teopemsl Pomns, Jlarpanika, Komu u
UX MPHMeHeHHe.

[IpuMeHeHHe NPOU3BOMAHOH K WCC/ICNOBAHHIO

dyHkuuii. Dxerpemym QyHkumu. BeimyknocTs
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W BOrHYTOCTb rpaduka (yHKLUH, TOUKH Mepe-
ruba. AcumnTothl rpaduka. Cxema Mcciemno-
BAHHS U MOCTPOEHHUS rpaduka QyHKIKH.
IToBepxHOCTH M NMHHH YPOBHS DKCTpeMyM
OMII. Hanumensluee 1 HauOoblIee 3HAUCHHUS
OMIT ma 3amkHYTOM MHOXKecTBe MeTos
HaUMEHBLINX KBaJpaTOB,

HHrerpuposanue pauroHansHex apodeit. Wa-
TErPUPOBAHHE HEKOTOPBIX HMPPALIMOHATBHBIX
(ynkumit. ITpousBogHas OT ompeeeHHOro
MHTErpana 1o lepeMeHHOMY BepXHeMy TIpe/e-
ny. I'eoMeTprIecKue ¥ MEXaHHYECKHE TIPHIIO-
JKEHHsI OTIPEEJIEHHOr0 HHTEerpaa.

YpaBHeHH B MONHBIX AuddepeHnmaax.
Ypasuenue Bepuymnu Cucremer auddepen-
LMalbHBIX YpaBHeHUH. Peluenne cucTeMsl Niu-
HeHHBIX JH(depeHIHanbHbIX ypaBHEHHH ¢
NOCTOAHHBIMKU Ko3(puumentamu. Tuddepen-
LHalbHbIe YPAaBHEHHs BBICLIMX TMOPSAKOB, J0-
TCKAIOLIHE NIOHHKEHHE MOPSA/IKA.

CaolicTa cxonsmuxcs psaos.. OLEHKa ocTa-
TOYHOTO wieHa psaa JleifcTBus co cTeneHHDI-
MH psaaamu. Pasnoxcenne QyHKIMI B cTeneH-
Hele psajbl. Panel Telinopa n Makiopena. Pas-
JIO’KEHHE HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKLM
B paa MakiopeHa.

[loTOpHBIE He3aBHCHMBIE HemBITaHus. Dop-
myna bepuymnu. CgoiicTBa GHHOMHANIBHOIO
pacmpenenenus BepoaTHocTeH. Hawueeposr-
HeHllee 4MCIO HAcTyruieHHH coObITHH. Jlo-
KanbHas Teopema Jlaraca. Hurerpanbhas
Teopema Jlannaca. Acumnrornueckas Qopmy-
na [Tyaccona.

BepoaTHOCTE MomazaHus CciydaifHOMN BeTHYH-
Hbl B HHTepBaJl. CBOHCTBA YMCIIOBBEIX XapaKTe-
PUCTHK CITyYaHHBIX BETHYHH,

Mona n memuana. Tumsl BeIGOpok. Hecme-
WeHHble, 3(G(EKTHBHbIE W COCTOATELHbIE
OLIGHKH.

[IpoBepka runoTe3sl O paBEHCTBE reHepab-
HelX [IpoBepka runoresbl o paBeHCTBE reHe-
PaIBHBIX IUCIEPCHH IBYX HOPMAJIbHBIX COBO-
KYIHOCTEH.CPETHUX [BYX HOPMAJIBHBIX COBO-
KYIHOCTEH.

[lonarre o HenuHelHo# perpeccuu. Koppe-
NIAUHOHHOE OTHOILEHHE.

Hsygenue nexunonHoro marepuana; pabo-
Ta C OCHOBHOM, JIOIIOJHHUTEIBHON JUTEpa-

IIoAroToBKA K MPAKTHYECKHMM 3aHATHAM [TYpOll M pecypcaMu  HH(pOPMAIMOHHO- 5
TEJICeKOMMYHHUKAIlHOHHOH ceTH  «MHuTep-
HET»
BbinonneHue MHIMBUAYaNbHBIX — 10-|PeleHre THNOBBIX 33424 IO OIpENeeH- 20
MAallHUX 3aJaHHi HOMW TeMe JIMCUHUILIHHEI
Yyactue B HaydHoH M Hay4HO-|BbIGop TeMbl HccnenoBanus, c6Op M aHa-
METOMMYECKOH paboTe,  y4yacTHe B|IM3 NAHHBIX 1O TeMe, ODOPMIIEHHE TOKIa- 8

HAYYHBIX U HAYYHO-TIPAKTHYECKHX KOH-|Jla Ha HAYYHO-IIPAKTHYECKYIO KOH(epeH-




(bepeHmuax

LIHIO, COMIEPIKAILETO OCHOBHEIE PE3YJIBTATHI
[IPOBEJCHHOTO HCCIEIOBAHHUS, TIOATOTOBKA
IIPE3eHTAalli}, BBICTYINIEHWE HAa HAY4HOM
KOH(EpEHIHH

[ToaroToBka K MpoOMeXKyTOYHOH aTTe-
CTallH

M3yyeHue BONPOCOB, BRIHOCHMEBIX Ha K-
3aME€H ¢ HCIIOJNB30BAHHEM KOHCIIEKTOB
JIEKLWH, MaTepHuaoB NPaKTUUYECKUX 3aHs-
THi, OCHOBHOM H JOIOJHHTEILHOM JIHTe-
paTypel,  pecypcoB  HH(POpPMAIHOHHO-
TEJIEKOMMYHUKaHOHHOH cetd «MHTep-
HET»

UTOrO
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JUIS 3209HOH (popMBI 00yYEeHHUs

Bun camocTosaTenbHOH paboTE

Hazpanue
(comeprkanue paboTEI)

ObneM akan,.
yachl

HBY‘IGHI/IG BOIIPOCOB, BEIHOCHUMBIX Ha
CaMOCTOATECIIEHOC H3YUCHHUE

[TonsTve Matpunpl. OnpenenuTeny KBaapaT-
HbIX MAaTpUL W MX cBoHcTBa. MMHOpHI M ain-
reGpanueckue pornosnHeHus. Teopema Jlarua-
ca. Onepauuu Haz Martpuuamu. OOpaTHas
Marpul@a. OJieMeHTapHble Tpeobpa3oBaHUs
MaTpHLI, Matpuunblii  cnioco0  pelueHHs
CJIAY. ®opmynel Kpamepa. Panr MaTpuipl v
ero BeluMcneHHe. Kpurtepuit KpoHekepa-
Kanennu coemectHoctt CJIAY. Cxema pemue-
Husa CJIAY meronom [Mayccea.

Bunsl BekTOpoB. CKanspHOe NpPOU3BENEHHE
BEKTOPOB W ero cpoicrsa. JIMHeHHEIe omepa-
IIMKA Haj BekTopamu. [Ipoekuuu BekTOpa Ha
ock. CeoiicTBa npoekuuii. JlelicTBus Hax BEK-
TOpaMu, 3aJaHHBIMK B KOOPAHHATHOMH (opme.
[TpumeHeHue BeKTOPHOH anreOpbl B MEXaHHKE.
Pasnuunble GOpMBI 3a1aHKs NMPAMOH Ha LIoC-
KOCTH. B3auMHOe pacronoKeHHe MpAMBIX.
PaccTosiHHE OT TOUKH [10 NPSAMOH.

Jlunuu  BTOporo mopsaka. IKaHoHHueckue
YpPaBHEHHs KPUBBIX BTOPOTrO MOPAAKA: OKPYK-
HOCTH, 3Juidnca, runepbonel, mapabonasl U HX
XapaKTePUCTHKH.

[Ipenen  ¢GyHKUMH, OCHOBHBIE CBOWCTBa
npeaenoB. beckoHeuHO Majble H GECKOHEUHO
Gompive GyHKUMH M MX cBoifcTBa. IlepBhIi 1
BTOPO# 3amMevaTesIbHbIE npenensl.
HenpepelBHOCTE (PYHKLUMH B TOUKE H Ha
unrepBasie. OpnHocTopoHHue mpenensl. He-
npepbiBHOCTE (yHKUMH. Knaccudukauus to-
YeK pa3phiBa.

OcHoBHble TeopeMbl UG (epeHIHaTBHOIO HC-
yucsieHus: TeopeMsl Poms, Jlarparka, Kowu 1
WX MPHMEHEHHE.

IMpymeHeHHe MPOU3BOAHON K MCCIIENOBAHMIO
GyHKIHH. DKCTpeMyM DyHKUMH. BeinmykiocTs
¥ BOTHYTOCTb rpaduka (pyHKLHH, TOUKH Tepe-

ruba. AcumnToTsl rpaduka. Cxema wuceneno-
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BAHHS U [IOCTPOEHHUS rpaduKka GpyHKLHH.
1IoBepXHOCTH M JIMHHH yPOBHS DKCTpeMyM
OMII. Haumensluee u HauGonbliee 3HaueHHs
OMII na 3amMkHyTOM MHOkecTBe MeTon
HAWMEHBILHX KBaApPaTOB,

WnrerpupoBanue palHoHAIbHBIX Apobei. M-
TErPUPOBAHHE HEKOTOPBIX HPPALIHOHATBHEIX
¢ynkumit. IlpousBopnas oT ompeneneHHOro
HHTErpaja 1o rnepeMeHHOMY BepXHEMY Ipeje-
iy. ['eomeTpuyeckne 1 MexaHU4eCKHe TPHIIO-
JKEHUS ONPEIEJIEHHOr0 HHTErpaia.
Huddepenumansheie ypasHenns. [Tonstue o6
oblemM M 4acTHOM pelueHHsX aupdepeniy-
anbHoro ypaeHeHus. 3azada Kown. udde-
PeHUHAIbHBIE YPABHEHHUS C Pasie/aroLHMHC
nepeMeHHbIMH, OnHOpoAHBIE MH(dEepeHLH-
albHBIC YPABHEHHSA, JHHEHHble AU(depeHit-
aJibHble YpaBHeHHUs! |-ro mopspaka. JluHeHHble
OAHOpOAHBIE NU(hepeHLHANTEHbIE YPABHEHHUS.
YpaBHeHHs B noOmHBIX aubdepeHnmanax.
VYpasuenue bepuynnm.

CrpykTypa oflero pelueHds NTHUHEHHOro He-
OTHOpOAHOro  auGdepeHIHaIbHOro  ypaBHe-
HHEe BTOpOro nopsaka. MuHrerpupoBanue nu-
HEHHBIX HEOJHOPOJHBIX MH(depeHHaNTBHEIX
YPaBHEHHH ¢ MOCTOAHHBIMH KO3 PHLIHEHTAMM
C NpaBoi YacThIO CIIEHAIBHOrO BHIA.
Cucrembl  nuddepeHIMaNbHbIX  ypaBHEHHIA.
Pelienue cucrembl nHHeHHBIX IuQdepeHLy-
aJIbHBIX YPABHEHHH ¢ MOCTOSAHHBIMH KO3 hH-
unentamu. JuddepeHunansHbie  ypaBHeHHs
BBICIUMX TIOPAJKOB, IOIMYCKAIOUIHE TTOHHKE-
HHe MopsAAaKa.

CeroiicTBa cxopswmuxest psagos. OLeHKa ocTa-
TOUHOTO wieHa pana JIeHCTBHS CO CTENeHHbI-
Mu panamu. Pasnoxenue QyHKUMiA B crenes-
Hele pszibl. Panel Telinopa u Makiopena. Pas-
JIOXKEHHE HEKOTOPBIX 3JIEMEHTapHBIX (PYHKIMI
B psa MakiopeHa.

[loBTopHEIE HE3aBHCHMBIE HcnbiTaHus. Dop-
myna bepuynnu. CeoiicTBa GHHOMHANEHOrO
pacnpenenenus BeposTHocTeH. Haupepost-
HEHIllee YHKCIO0 HACTYIUIeHWH coOeiTHit, Jlo-
KajibHas Teopema Jlammaca. MHTerpanbHas
Teopema Jlaraca. AcuMnToTHUeCKas (hopmy-
na [lyaccona.

Cnyuaiinele BenUIMHBI. JIHCKPETHBIE W HEMpe-
PBIBHBIE ClTydaiiHble BETMYHHBI U CIIOCO0BI HX
3a7aHus. YUCIOBBIE XapaKTEPUCTHKH ClTydaii-
HBIX Belv4MH. HopManbHBIi 3aKkoH pacnpene-
JIEHUs HETPEPBIBHOM CITyYaiHOM BETHUHHEL
BepoarHocTs nonagaHus criyvaiHod Beau4u-
Hbl B MHTepBaI. CBOMCTBA YMCIIOBBIX XapaKTe-
PHCTHK CITyUaHHBIX BEJIMYHH.

OCHOBBI CTATHCTHYECKOTrO OMUCaHusA. Bapwa-
LIMOHHBIH Psif, €ro YMCIOBbIE XapaKTePUCTHKH
U rpajuveckoe mnpezncrasienue. Mopa u me-




nuaHa. Turel BEIOOPOK.

Toueunble 1 MHTEpBaNIbHBIE OLEHKU. JloBepH-
TeNbHbIH uHTepBan. Hecmeinennsle, s¢dek-
THBHBIE M COCTOATEJIbHBIE OLIEHKH. YPOBEHb
3HAYHUMOCTH. JOBEpPUTENBHBIH HHTEpBan I
OLEHKH MaTeMaTH4eCKOro OKHIaHHUs U Cpef-
HEro KBaJpaTUYHOrO OTKJIIOHEHUST HOPMAaJIbHO-
ro pacrpeneneHus.

Craructiueckas rumnoresa. OOwas cxema
MPOBEPKH CTATUCTHUeCKHX runoTes. [IpoBepka
TUINOTE3bI O pacrpeAeseHuH reHepalbHOH co-
BoKynHocTH. Kputepuu cornacus [TupcoHa
[TpoBepka rumoTe3sl 0 paBeHCTBE TeHepalib-
HbIX [IpoBepka rumoressl O paBeHCTBE I'eHe-
paJIbHBIX QUCIEPCHH JBYX HOPMAJIBHBIX COBO-
KYTHOCTEH, CpefIHHX ABYX HOPMAaJbHBIX COBO-
KyITHOCTEH.

OyHKIHMOHANEHAs, CTATUCTHYECKas M Koppe-
JSILMOHHAsA 3aBUcUMOCTH. OCHOBHBIE MONOXKe-
HHS KOPPEeNALHOHHO-PErPECCHOHHOTO aHalH-
3a. Jlunelinas napHas perpeccus. Koadduuu-
EHT KOppensUUH. YPaBHEHWs PETPECCHH.
HposepKa 3HAYUMOCTH H HHTECpPBaJibHAA OLICH-
Ka nmapaMeTpoB CBA3H.

[Tonstue o nenuueiHoil perpeccuu. Koppe-
JSILMOHHOE OTHOLIEHHE.

HOI{I‘OTOBK& K IIPAaKTHYCCKHUM 3aHATHAM

W3yuenue nekuHOHHOrO Matepuania; pado-
Ta C OCHOBHOH, JIOMOJHUTENBEHON JNHTEpa-
Typoli W pecypcaMH HH(DOPMAIIMOHHO-
TeJeKOMMYHHKauoHHOH cetu «MHTep-
HET»

40

BrommonHenne WHOUBHUAYAIBHBIX 10
MAaIIHKUX 3aJaHHH

1

Pelienne THIIOBBIX 3amad I10 OIIpeaCiICH-
HOH TeME TUCIUILIHHBI

33

[ToaroToBKa K MpOMEXyTOYHOH aTTe-
CTAIlUU

M3yuenue BOIpoCOB, BBIHOCUMBIX Ha 3K-
3aMeH C HCIONE30BAHHEM KOHCIIEKTOB
JIEKIWH, MaTepHaIOB NPAaKTHYECKHX 3aH-
THH, OCHOBHOH M IOIIOJIHUTEIBHOH JIUTE-
paTtypel,  pecypcoB  HH(OpPMAaLHOHHO-
TEJIEKOMMYHUKaMOHHOH cetn  «MHTep-
HET)

15

UTOIo
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5. METOAUYECKHUE PEKOMEHJAIIMU 1O HM3YYEHUIO JUCIH-

IJIMHbBI

O6yuaronmcst He0OXOIUMO O3HAKOMHUTBCS C COepxkaHueM pabouell mporpam-
MBI JUCLUIIIUHEL, C [ESIMH U 3aJa4aMi JUCLHUIUIMHEI, €€ CBSA3SIMU C JPYTUMH AUCIHU-
IUIMHAMH 00pa30BaTeIbHOM MPOrpaMMEBI, METOIUYECKUMU Pa3paboTKaMK 110 JaHHOU
JUCLUIUTAHE, HMEIOIUMHICS Ha 00pa3oBaTellbHOM IOpTaie U calite kadenpsl, ¢ Irpa-

(hUKOM KOHCYNIbTAlMH NpernofaBareneil kaderpsl.




W3yuast nucuumimay HeoGX0oMHMO PAaBHOMEPHO PacIIpesieNaTh BpeMsl Ha IIpopa-
GOTKY JIeKLKH, CaMOCTOATENBHYI0 PaGOTy 110 BBIIOIHEHHIO PAKTHISCKHX pabor, ca-
MOCTOSITENBHYIO PaOOTy 110 OATOTOBKE K MPAKTHIECKUM 3aHSITHAM.

Haricanne KoHCIIEKTa NEKIHH: KPaTKO, CXeMATHUHO, TIOCIIEI0BATEIEHO QUKCH-
POBaTh OCHOBHBIE IIOJIOXKEHUS, BEIBOJIBI, (DOPMYITHPOBKH, 000OLIEHHS, TIOMEYATEL BasK-
HbBIC MBICIIH, BBIJICIATh KIIFOYEBBIE CJI0Ba, TEPMHUHEBI. [lepel jeximell HeoGXOMHUMO
IIPOCMOTPETE KOHCIIEKT IpPeJbIayIlel JIEKIuH, pa3oOpaTh U 3aKOHCIEKTHPOBATh TEO-
PETHYECKUE BONPOCH!, BBIHCCCHHBIE Ha CaMOCTOATENbHOE u3ydeHue. [Ipu 3aTpynHe-
HUSIX B BOCTIPUATHH MaTepHala cielyeT 06paTUThCs K JOMOMHHUTENBHBIM JHTEPATyp-
HBIM HCTOYHHKAM, JICKTOPY MM K IPENOAABATENO HA MPAKTHIECKUX 3aHATHAX, [Ipu
TIOATOTOBKE K INPAKTUUECKUM 3aHATUSIM O3HAKOMUTECS C TEOPETUUECKMM MaTepHaIoM
KOHCIIEKTa JIEKLMH W PEKOMEH/IOBAaHHBIMHU JINTEPATYPHEIMH MCTOYHHKAMHE, COOTBET-
CTBYIOIIMMHM TeMe 3aHiTHsA. B Havane 3aHATHS 3a[aTh IPENONABATENIO BOIPOCH! IIO
MaTepHraily, BbI3BaBIIEMY 3aTPYIAHEHUs B €r0 NOHUMAHHH W OCBOEHHM IIPH PEICHUH
3ajia4, IpeJHa3HAYEeHHbIX IS CaMOCTOSTEIBHOTO pelieHusl. Ha 3aHATHM JOBOIUTH
KaX/Iyl0 327124y 1O OKOHYATEIbHOIO PEeLIeHUs, B Cllydae 3aTpyIHeHHH oOpamaThes K
npenofasarento. CTyleHTaM, MPOIYCTHBIIMM 3aHSTHs, PEKOMEHIYEeTCs SIBUTHCS HA
KOHCYJIBTAIL[HIO K IPENONaBaTeNl0 U OTYUTATHECS 10 TEME IPOIMYLIEHHOro 3aHATHS.
JloMaliHpe 3anaHus JOJDKHBI BBINONHATECS CAMOCTOSATENBHO, IIPEIOCTABISITECS B
YCTaHOBJICHHBIM CPOK ¥ COOTBETCTBOBATH yCTAHOBIEHHBIM TPeGOBAHHAM MO 0DOpPM-
JIEHHIO.

IIpu pabote ¢ nuTepaTypoit creyer 0OpaTUTh BHUMAHHWE HA MCTOYHHKU OCHOB-
HOM W MOIOJHUTEJbHON JUTEepaTyphl, NpHUBEfeHHBIE B paboueidl mporpamme. s
OoMbIIEro MpeCcTaBIeHus O JUCLUIUIMHE BO3MOXKHO O3HAKOMIIEHHE C TIePUOINYECKH-
MH H3aHUAMH IOCIIeAHUX JIeT, IHTepHeT-UCTOUHHKAMH.

ITpu moproTOBKE K 3a4eTy WM 3K3aMEeHY M3y4UTh KOHCIIEKTHI JIEKIMH, TPaKTH-
YECKHMX paboT ¥ PEKOMEHIYEMYIO JTUTepaTypy, GUKCUPYS HesCHBIE MOMEHTHI Ul UX
o0Cy)KIIeHHUs Ha MIIaHOBOK KOHCYNbTalMK. PEKOMEH/YETCs! IMPOKO UCIOIB30BATh Pe-
cyperl OBC 6ubnuoTexu akageMum.

6 OCHOBHAS, JOINOJHUTEJBHASI JIUTEPATYPA, IPOIT'PAMMHOE
OBECIIEYEHUE 41 PECYPCbI NHO®OPMAIIMOHHO-
TEJJEKOMMYHUKAIIMOHHOMN CETU « AHTEPHE T»:

6.1. OcHoBHas inTEpaTypa:

6.1.1. Kparkuii xypc BEICIIeH MaTeMaTHUKH [DIEKTPOHHBIN pecypc] : yuyeGHuK /
pen.: K.B. bangun .— 2-e u3g, — M. : UTK "amxos u K", 2015 .— 512 ¢. — ISBN
978-5-394-02103-9 .— Pexxum noctyma: http://rucont.ru/efd/286978

6.1.2. Matemaruka. Yactb [. DieMeHTHI JTHHEHHONW ¥ BEKTOPHOW anreOphl, aHa-
JTUTHYIECKOM reOMETPHM M MaTeMaTHYeCKOro aHanusa: ydeOHoe mocobue [DIeKTpoH-
Heii pecype] / C.A. Yepemanosa .— 2013 .— 82 c¢. — Pexum pocryma:
http://rucont.ru/efd/261075

6.2. JlonmonHUTeJbHAS IATEPATYPA:




6.2.1. bepumsunu O.H. Jlunednass anrebpa u aHanuTUdeckass reOMETPHS :
y4ebHoe mocobue [Texcr] / O.H. bepumsunu. — Camapa : PHL] CT'CXA, 2012. — 301
c. [67]

6.2.2. bepumBunu, O.H. MaTtemaTrka. MaTeMaTH4ecKasl CTATUCTHKA: METOJUYE-
CKHE yKa3aHus [Js NMpakThdecKux 3anaTtui. Y. I [Dnexktponnsiii pecype] / C.B. ITior-
Hukosa, O.H. bepumsunu .— Camapa : PUL] CI'CXA, 2015 .— 79 ¢. — Pexum no-
cryna: https://rucont.ru/efd/349940

6.2.3. I'mypman B.E. Teopus BeposTHOcTel W MaTeMaTHyecKas CTaTHCTHKA :
Yueb. mocobue st By3os / B. E. 'mypmas. - 9-e usn., crep. - M. : Beicu. mk., 2003. -
479c¢. [50]

6.2.4. llertsipera, O.M. Kparkuil TeopeTHuecKuil Kypc o MareMaTuke st 6axa-
JIaBPOB ¥ CIIELIMATHICTOB [DIEKTPOHHEIH pecypc] : yueb. mocobue / I'.A. HukoHoBa,
Kazan. Han. uccnen. texuon. yu-tT, O.M. [errtsapesa .— Kazanp : KHUTY, 2013 .—
136 c. — ISBN 978-5-7882-1523-5 .— Pexum gocrtyna: https://rucont.ru/efd/302730

6.2.5. lumaueB B.C. OcHOBEI BeIcIIeH MaTeMaTHKy @ Y4eld. nocodbue sl By30B

/ B. C. lllunaues ; [Tox pen. A.H. Tuxonosa. - 5-e u3g., crep. - M. : Beicu. k., 2003.
- 479c¢. [24]

6.3. IIporpammHuoe obecrnieyenue:
6.3.1. Microsoft Windows 7 ITpodeccuonansnas 6.1.7601 Service Pack 1;
6.3.2. Microsoft Windows SL 8.1 RU AE OLP NL;
6.3.3. Microsoft Office Standard 2010;
6.3.4. Microsoft Office cranmaptaeiid 2013;
6.3.5. Kaspersky Endpoint Security ms 6usseca - cragnaptabiii Russian Edition;
6.3.6. WinRAR:3.x: Standard License — educational -EXT;
6.3.7. 7 zip (cBOOOIHEIN AOCTYII).

6.4. Ilepedyenb HHPOPMANHOHHO-CIIPABOYHBIX CHCTEM H MpodeccHoHaNbHBIX 0a3
NAHHBIX:

6.4.1. Hayunas snektponHasi 6uOnmnoTeka [DneKTpoHHBIH pecypce] — Pexum 1o-
cryna:www.elibrary.ru

6.4.2. Pykont [DnextponHslit pecype] — Pexxum nocryna: http://rucont.ru/catalog

7 MATEPHAJIBHO-TEXHUYECKOE OGECIHIEYEHHUE JUCTTUITJINHBI

HanmeHoBaHue crieruanbHBIX* TOMele- "
Ne N . OCHAIEHHOCTH CIEeNHAIBHBIX TOMELICHHH ’
HHH ¥ [IOMEIIEHHH IS CAMOCTOSTEIBHOH = ..
IL./1. MOMEIIEHUH JUIsl CAaMOCTOSTENBEHOM paboTE
paboTe!
VyebHas ayauTOpHs IS IPOBEACHHUS 3a- | AyquTopus o0opyIoBaHa CIENHMaIM3HPOBAHHON
HATUH nexiuoHHoro tuna 3218 y4eOHOM MeOeNbio: CTOM MPEnojaBaTels, CTO
QI'BEOY BO Camapckuii I'AY, 2. Kunenv, | ayIUTOPHEIH, TaBKH ay IHTOPHBIE.
|| mem Vemo-Kunenvcxuii, yn. Cnopmue- | MukpodoH KOH(QEepeHIMOHHBIA - 1 1T,
Has, 0.84 Muxkiep Mackie - 1 mr.
Ycunurens - 1 mr.
KonieHcaTOpHBIH MUKPO(OH - 1 miT,
DKpaH NPOEKUHOHHBIH - 1 WT.




[Tpoextop ACER X1278H - 1 .
CucreMHBIH 010K - 1 1T,
Monwurop Acer - 1 1.

YueGHast ayTuTOpPHS JUIs IPOBEICHHS 3a-
HATHH NeKnHoHHOro THma 3119

OI'BOY BO Camapckuii TAY, o. Kunens,

n.2.m. Yemo-Kunenvckui, yn. Cnopmus-

Has, 0.84

Aynutopus 060pyI0BaHa CleNHATU3HPOBAHHOIN
yuebHOH Mebenpio: CTOM npenogaBaress, cTo
ayTUTOPHBIH, TaBKH ayJUTOPHEIE.

Komnerotep Intel Pentium B kommnexre - 1 mr.,
Momnutop Acer - 1 mr,

[Tpoextop ACER X1278H - 1 .

OKpaH ¢ 2IeKTPONPHBOIOM — | 1mT.

Muxmep Mackie - 1 mmr.

Y CHIIMTENh MOIIHOCTH - 1 1mT.,

YueOHas ayIUTOPUS IS IIPOBEJCHHUS 3a-
HATHH JIEKIIMOHHOTO THUII4, 3aHATHH CeMH-
HapCKOT0 THIIA, KyPCOBOI'O IIPOEKTHPOBA-
HUs (BBINOJTHEHHS KyPCOBHIX paGoT),
TPYIIOBBIX M MHAMBHIYATBHEIX KOHCYJIb-
TALKH, TEKYIIEr0 KOHTPOJIS U IIPOMEIKY-
TOYHOH arTecTanuu — 3235

Camapcras o6n., 2. Kunenw, n.2.m. Yemeo-
Kunenvcxui, yn. Cnopmuenas, 0. 8A.

Aynuropus Ha 180 mocagouHBIX MECT, YKOMILIEK-
TOBAHHasl CICHHATH3HPOBAHHON MeOEIIBIO (CTOJIBI
6-TH MECTHBIE YYEHUYECKHE, CTOJIBI THChMEHHBIE,
JIaBKH, CTYJT) U TEXHHIECKUMH CPEACTBAMH 00y-
ueHHA (My/IBTHMEINMHBIA IPOEKTOD, HACTEHHBII
3KpaH, HOyTOYK, MBIIIb, MUKLIEDP, MUKPO(QOH
KOH(EPEHIIMOHHBIN, KOTIOHKH 3BYKOBEIE)

Yuebnas aymuropms, 3311. Jlns mpose-
JEHHs 3aHATHH JIEKIMOHHOIO THIIA, IPO-
BEJICHHs IPaKTHYeCKUX paboT, mposese-
HHS J1a0OPaTOPHEIX paboT, TPYINOBBIX H
VHUBH/yaJIbHBIX KOHCYJBTAIMMN, TEKy-
IEr0 KOHTPOJIA M IPOMEKYTOYHOH aTTe-
CTAIUH.

Camapckas 06n., 2. Kunenw, n.e.m. Yemo-
Kunenveruil, yn. Cnopmusnas, 0. 8A.

Yuebnast aynuropus Ha 40 ocamoYHEIX MECT,
YKOMIUIEKTOBAHA CIIEIHaIM3UPOBAHHOM Mebe-
neio Jlocka -1

Bemanxka — 1

Cron-napra Ha 3 mocago4HbIX MecTa — 13
Cron nucEMeHHEIH (penoaBaTebekuii) — 1
Cryn Msarkuii - 2

[Tnaxat — 4

Yuebnas aymuropus, 3307. JIns npose-
NCHUS 3aHATHH JIEKLIHOHHOTO THIIA, IPO-
BEIICHUA NpPaKTHYeCKHX paboT, mposeje-
HHS JTa0OpPaTOPHBIX paboT, TPYINOBBIX H
HHJIUBH/IYalIbHBIX KOHCYJBTAIMH, TeKy-
LIIEr0 KOHTPOJIAL M IIPOMEXYTOYHOH arTe-
CTallUH.

Camapckas 06a., 2. Kunenw, n.2.m. Yemo-
Kunenvcxuii, yn. Cnopmusenas, 0. 8A.

VYuebnast ayauTopus Ha 32 MocafouHbiX MECT,
YKOMIIJIEKTOBaHA CIIEIUATU3UPOBAHHOH Mele-
neto [ocka -1

Bemanka — 1

Cron-napra — 16

Cron nmucbMeHHBIH (IpernojaBarenbekuii) — 1
Ckambs - 14

Cryn markuit - 6

Kadenpa — 1

IMofcraBka o mIakaTel — 1

[lnakat — 4

[Tomemenue s camocTosATeNbHOM pabo-
TBl CTYJNEeHTOB, ayna. 3310a (4HTanbHBIA
3aJ1)

Camapckas 06n., 2. Kunenwv, n.e.m. Yemo-
Kunenvckuil, yn. Cnopmusnas, 0. 8A.

ITomernenne Ha 6 MOCAOYHBIX MECT, YKOMILIEK-
TOBaHHOE CIIELHATU3UPOBAHHON Mebebio (KoM-
IBIOTEPHBIE CTOJIBI, CTYJIBS) U OCHAICHHOE KOM-
NBIOTEPHOH TEXHUKOH

(6 pabouux craHIHil), TOAKIIOUYEHHON K CETH
«MaTepHEeT» M 0becneynBaloLIei JOCTYII B DJIEK-
TPOHHYIO HHPOPMaIHOHHO-00pa30BaTeIbHYIO
Cpelly YHHBEPCHTETA.

IToMerenye s XpaHeHus U poduiak-
THYECKOTO  OOCIy)KHBaHUs  y4eOHOro

CrenuanbHblii MHCTPYMEHT W WHBEHTAph IS
yueOHOTro 000pyIOBaHHMS:




obopynoBanus, ayn. 32036. KHUCTOYKH UL OYMCTKH KOMITBIOTEPOB H KOM-
Camapckas 06x., 2. Kunens, n.2.m. Ycmo- | INEKTYIOIIHX, CIIUPT, KOMILIEKTYIOIIHE H Pac-
Kunenvexuii, yn. Cnopmusnas, 0. 84. XOJIHBIE MATEPHAIHI

8 ®OHJl OIEHOYHBIX CPEJICTB /ISl NPOBEAEHMSI TEKYIUEN 1
IIPOMEKYTOYHOI ATTECTALIAN

8.1Buab1 1 GopmMbl KOHTPOJIS MO AHCHHIIUHE

KOHTpOJIb ypOBHS yCBOEHHBIX 3HaHWM, OCBOCHHBIX YMEHHUM U MPUOOPETEHHBIX
HABBIKOB (BIIaJ€HMI) OCYILIECTBISIETCS B paMKaX TEKYIIEro ¥ IPOMEKYTOUHOIO
KOHTPOJIS B COOTBETCTBHH C IlonojkeHneM O TeKylleM KOHTPOJIE U MPOMEKYTOUHOM
aTTecTalluy 00y4arOLIIXCsl.

Texymmii KOHTPOJIb OCBOCHMS KOMIIETEHLUH 10 TUCIUILIHHE IIPOBOIUTCS IIPU
H3Yy4YEeHUH TEOPETUYECKOr0 MaTepHaa, BBITOJHEHUH 3aJaHui Ha MPaKTHYECKHX
3aHATHSX, BBITOJIHEHUH WHIMBUYaIbHBIX 3aJaHUN B hopMe NOKIana, JeTOBOH UIPEI.
TexyleMy KOHTPONIO TOIJIEKUT IIOCEIIaeMOCTh OOYYaIOLUUMHUCS —aydUTOPHBIX
3aHATHH U paboTa Ha 3aHATHSX.

WroroBoil OUEHKOH OCBOEHMsS KOMIETEHLMH SBJIACTCS INPOMEXYTOYHAs

arrecTals B (OpMe BK3aMeHa, MPOBOAMMAS C YUYETOM pPe3yJbTaTOB TEKYIIEro
KOHTPOJISL.

8.2 TunoBbie KOHTPOJIbHBIC 3aJaHUsl HJIH HHbIC MaTepHa/bl, HeoOXoauMble IJIsI

OLEHKH pe3yJIbTATOB OCBOeHHsI 00pa3oBaTeJIbHOH NporpaMMbl B paMKax
y4eOHOH AUCHUNIHHDBI

Ouyenounbsle cpedcmea Onsa nPoeedeHUs meKyu{el ammecmayuu

Tekymmii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB IO OucLuILIMHe «MaremaTuka»
BKJTFOUAET BEBINIOJHEHUE WHIAMNBHIYaTBHBIX HomamHux 3ananuil (M/13), koTopsle npe-
CIIEIYIOT LeJIb 3aKPEIUIeHUS] TEOPETUUECKUX 3HAHUW U Pa3BUTHUS HAaBBIKOB CaMOCTOsI-
TEJbHBIX, MPAKTUYECKUX MAaTEMAaTUYECKUX PACUETOB.

M3 Nel
1 2 3
1. BBIYHCIIUTE OIpe/elnTeNb TpeTbero mopsaka [~ 1 2 4| tpems crocoGamu: 1)
B 2 5
TI0 MPaBWIIy TPEYrOJbHUKA, 2) pacKiablBas 10 JIeMEHTaM BTOPOH CTPOKH; 3]

packianabiBas 110 JIEMEHTAM TIEPBOIO crojba.

2. Ina nByx Matpun A u B Haiitu: 1) nmuHeitHyro koMOuHaLuIo MaTpull a4 + BB ; 2)
npousBeenne Matpull AB u BA; 3) obparuyio marpuuy A~ , ecit @ = -2, =3,
-4 0 1 1 2 -3
A= 2 -1 3pB=| 2 0 1
3 2 2 -2 1 3




3. Ha¥itu paHr MaTpuisl.

1 2 3 4
A:3 7 11 15|.
3 =3 =3 6
6 3 6 6
X+ 3y—~z=4

4. Peruth cuctemy 2x -y —5z=-15 nByms cmocobamu: 1) ¢ OMOLIBIO 06-
Sx+y+4z=19
paTHOU MaTpulbl; 2) o popmysiam Kpamepa.

5. Pemuth cucremy JMHEHHBIX ypaBHeHHU 4 X = B MeTomoM l'aycca, BEISICHUB
IPEBAPUTENEHO BONPOC O €€ COBMECTHOCTH C IOMOIIBIO Teopembl Kponekepa-

Kanemmu. B ciydae HeonmpeneneHHOCTH CHCTEMBI HAlTH ee obImee, Ga3ucHoe u noboe
YaCTHOE pelleHue.

B, 4 &, <23~ 5%, =]
3x, = x, +%; + 4x, + 3%, =4.
* 0%, — 9%, —8x, +x, =0

VT3 Ne2

. 22
JaHbI 1Ba KOMIUIEKCHBIX YHCIIA Z; =B 4 13 22:——£_.

1+
1) HOCTPOHUTH MX HA KOMILIEKCHOM INIOCKOCTH;

2) HaliTu |z] Z,

, Qrgz,, argzyy 3alucaTh Yucna B anredpandeckoi, TpUroHo-
METPHYECKOH U MOKa3aTeIbHON hopMe;
3) BBIYHCIHUTS Z, 123, Z| - 2p UCIIONB3Ysl AreOpandeckyro Gopmy.

b

4) BBIMHCIHTB z12, U —1_B anredpanyecKoil, TPUTOHOMETPHUECKOH U IOKa3a-
Z2

TelbHON PopMmax. CpaBHUTE Pe3yJIBTATEL.
N 3 "
5) Haiitu z;” (B TpuronoMerpuueckoit Gopme).

6) Haiitu Bce 3nauenus {/z, ( B TpuroHomeTpuveckoit hopMme), BHIPA3UTh B all-
rebpanueckoii hopMe, MOCTPOUTH 3HAYEHUS HA KOMILIEKCHOM IITIOCKOCTH.

W3 Ne 3
1. Jlane! koopauHaThl BepIuuH mupaMunsl ABCD: A(1,1,1), B(-1,0,2), C(3,-3,0),

D (2,3,4). Haiitu: 1) KoopauHaTsl BeKTOpOB AB U AC ; 2 ) YTOll ¢ MEXIY BEeKTOpaMu

AB u A_)C; 3) npzAC; 4) wiowans rpanu ABC U ee BBICOTY A, OIYILEHHYIO Ha peGpo
A143; 4) o6bem nupamunsl ABCD u ee BbicOTY H, ONYLIEHHYIO U3 BEPIUMHEL D-

2. Hanwmcarp pasnoxenue BekTopa X =(3,-2,7) mo Bekrtopam & =(4,-5,1),
d,=(1,-1,3), a,=(1,-2,-2).



3. JlaHBI KOOPIMHATEI BEPIUUHEI Tpeyronbuuka ABC: A(4,3), B(16,-6), C(20,16).
TpeOyercst Halitu: 1) ypasrenus cropon 4B u BC U X YIIIOBbIE KOG QULIEHTEL; 2)
JUIMHY CTOPOHBI AB; 3) yron B B pajuanax; 4) ypaBHeHue BoicoTsl CD U ee IJIAHY; S)
YPaBHEHHE MeJUaHbl AE U KOOPIMHATEL TOYKU K IIepecedeHus ITol MeIUaHb! ¢ BEICO-
Toii CD; 6) ypaBHeHHe MpsSMOH, Ipoxosieit 4epe3 TOUKy K mapajuiesbHO CTOpOHE

AC; ) KOOpIHHATEI TOUKH M, PacIIONOKEHHOI CHMMETPHUYHO TOUKE 4 OTHOCHTEIHHO
npssmoit CD.

4. Halipure paccrosuue ot touku My(1,-1,4) no IUIOCKOCTH, IIPOXOJsIel depes
Tpu ToukH M(1,5,7), My(-3,6,3) u M;(-2,7,3)..

5. HamucaTs ypaBHEHHE IIOCKOCTH, MPOXOAsIiet gepe3 Touky A(3,-4,1) nep-
MEHIUKYIISIPHO BEKTOPY BC ,rzie B (5,3,-4), C (7,3,3).

0. Halimure  yronm  MeXay  INIOCKOCTSIMH 5% —of 2 y+z-1=0 51
x+42 y+z+3=0.

7. Ha#T! KOOPAMHATEI TOUKH M TepeceueH st IIOCKOCTH 7T X — y+2z+3=0wu

x-1_ y+2 z-1

IpsMoi L: =
1 -1 )
8. HaliTi KaHOHIJIeCKHe YpaBHEHHUs IPAMO#, 3a[aHHOM B 061IeM BHIE:
x—y+z-=2=0,
x+y—-z=0,

9. IlocTpouTb KpHBBIE BTOPOrO MOPSJKA M BBINHCATH WX XAPAKTEPUCTUKH:
) x* +y* +4x-6y-3=0;2)3x> =y -12=0;3) y* +4y—x+5=0.

W13 Ned
2x* +x~10 X
1. Halitu npenensl HKUuH: a)lim————, 6 lim ——,
pﬂ (by )x—>2 x2+x_6 ) x=0 fx+1_l
+ 2 I S5x+2
B) lim-2x—, r) lim . 1) lim(l + —J ;
e 2x" +x+1 = aretglx i %

X
2. HccnenopaTh Ha HENIPEPBIBHOCTh QYHKIHU: Y = T3
x —
3. Hccnenosarh NanHyrO (QYHKIHIO HAa HENPEPHIBHOCTH U TIOCTPOUTE e rpaduk.
4-x*, ecnu  x<-1
y=92-x, ecnu —-1l<x<2.

x—35, ecuu xz2

W3 Ne5
1. IponuddepeHnupoBaTs qarHble GyHKIHHU:



a)y=x’ +—£——3\/x—2+3; O)y=x" »sinw;
X

x*+1

8)y= ; 2)y=2"-tgx.
arclgx

2. BBIYUCIUTE NPOU3BOIHEIE CIOXKHON GyHKIHHU:
a)y =arctg\x; 6))=23% «cos™ x;
6)y=In sin(x3 + 2}, 2)y =arcctg(e™™).
3. Haiitu )’ BRINONHHB cHavana JOrapuGMUpPOBAHHE YKa3aHHOM

2
(byHKI.IIfII/Iy=x-31/ ;x :
x°+1

4. Haiitu npoussoanyio y,ecru a)y=(x+1)™"; 6)y=(1+x2)mr32x.

3

5. Haiitu npoussonnyio y. GyHKLHHU, 3aJaHHON MapaMeTpUIECKH

X =cos’ t,
y =sin’t.
6. Ilone3ysce npaBunoM JlonuTans, HATH yKa3aHHBIE IPEIEIBI:

X 2
2y fim 2L 6) lim —h}(fﬂ;
>0  SIN X =2 x° —3x+2

. COSXx—COS2x .
g) lim ;  2)lim

e"—e " -2x
=0 G08 % —C08 3% =0 x —sin x

N JI3Ne6

l.Haiit dYacTHple NpPOM3BOAHBIE M 4YacTHBIE AubdepeHIransl  QyHKIMH
W= (ch2 )ZJ .

2. BBIYUMCIATD ~ 3HAYEHWs  YAaCTHBIX  [POM3BOIAHBIX  JUIs  (DyHKLIUM
w= lnz(x2 +y° - zz) B Touke M(2,1,1). 3anucars mosHbH quddepenman ykazaHHOI
byHKIHH.

3.HaiiTi yacTHEIE pou3BoHble GyHKIMY z = sin(uv), roe u =2x +3y; v =xy.

4. HaliTu nonHyro mpousBofHyr  (GyHKIMM @ u=x+y’ +z’, TIe
P=8inx; £Z=C0s8X.

5. Haiitu mnpoussomuyro GyHKUMM ), 3aJaHHOM HESBHO YypaBHEHHEM
x*+y’—e”-5=0.

6. HaifTu 9acTHBIe TIPOM3BO/HBIE BTOPOro MOpSiIKa GYHKIHIZ = e*” .

7.ana  dyskuus u=x"+y’ +z'. Halltu IPOU3BOLHYIO o B TOYKE

M (1, L 1) B HalpaBjIeHUH BeKTopa [ =2i + j +3k.



8. Jlana pynkmus u=x" +y® +z*. Onpesenuts rpamuent B Touke M(L, |, 1)
U [IPOU3BOAHYIO OT QYHKLWMK u B IAHHOH TOUKE B HAIPABIICHUH [PALUCHTA.

I3 Ne7
BBIMHCITHTE HeOIIpeesieHHbIE HHTEer DAL
J.\/_+\/_ 7.Jx5‘dx 13.Isin2x0055xdx
2.je5dx 8. [x* sinxdx 14. [sin* 3xdx
3. edx 9. [arctgxdx 15. [sin® 2xdx
3+4e"
J- IOI dx l6.fctg“xdx
ﬁ/1 Sx x'+x-1
5 J‘arccos X 1 J xdx 17 I\/;dx
V1-x? N3=-2x-x’ U x+1
dx 2
T Y "
sin® x x°+2x+10 3sinx+4cosx+5
I3 Ne8

Haiiti obiiee pemrernue (o6muit uuTerpai) qudhepeHnHaIsHOro ypaBHeHUs
1. e™™dy = xdx

2. (xy+x’y)y' =1+y?

= y—xy'=ysecZ
%

HaiiTi yacTHOe pemenne (YacTHbIA MHTErpan) Au(QepeHnHansHOr0 ypaBHEH S
(x* +1)y"+4xy =3, y(0)=0.
NJ13 Ne9

w0 4 . e n
1. Hamucares 4 nepBrIX wiena psaa Z—M

n=1 Vn+3

. BeimmucaTts BBIPAYKCHUA O

a a a

n-1? n? n+l *

2. IlpoBepUTh BO3MOXHOCTH DEIIEHHS BONPOCA O CXOAMMOCTH  pSiIa

> (6n+1)-n c moMONIBIO HEOGXOMMMOTO IPH3HAKA.

n=l

. 1
3. IlpuMeHsST IPU3HAKM CPABHEHMSI MCCIENOBATH DSl Z——}"_Ha CXOJH-~

=l AR+ 2
MOCTE.



2 (n+1)!
4. C nmomompio mpusHaka [lamambepa HCCIIeI0BATh P Zg—é—ana CXOIU-
n=1

MOCTE.

5. C noMomp0 HHTErpaqbHOro mpu3Haka Komm  wcciemoBats  paf
]
Z 1

= (n+3) In(n +3)

Ha CXOOHMOCTE.

N3 Nel0

1. M3 nByX mepeTacoBaHHBIX COBMECTHO KOJIOJ M3BIEKAIOTCS JBe KapThl. Kakosa
BEPOSITHOCTB TOTO, YTO 1) 00e KapThl MacTH KpecTH; 2) XoTs Obl OJHA KapTa MacTH
KpecTu?

2. BepositTHOCTB OecniepeboiiHoit paboTHI epBoro cranka B Teyenue yaca 0,75. a
Broporo 0.8. KakoBa BeposTHOCTH TOro, 4TO B TeueHHe Yaca OyJeT HapylleHHe B pa-
©oTe TONBKO OJTHOIO CTAHKa, €C/IM CTAHKU paboTaloT He3aBUCHMO IPYT OT Apyra?

3. B MsCHOM IieX IOoCTynaeT CBUHHMHA H3 TPeX CBHHOBOJIYECKHX XO03sicTB. Ilep-
BO€ X035HCTBO mocTasisaeT 45% ot obuiel Maccel CBUHOTO Msica, BTopoe — 40%, Tpe-
The — 15%. IlocTaBku mepBoro xossiicta conmepkat 30% CBUHUHBI, PEBBIMIAIOIIEH
HOpMY cofepxaHus cana, BToporo — 20%, a Tperbero — 10% Ttaxoif cBuHUHEL. KakoBa
BEPOATHOCTH TOT'O, YTO B3siTasl CIydyalHbIM 00pa30M CBHHAs Tylla Oy[eT COOTBETCTBO-
BaTh HOpPMeE COJep KaHusl cana?

4. B xnebonexkapHe uMeercs 6 KOHTEHHEPOB ISl TOTOBOM MPOAYKIHH. [Ipu Cy-
IIECTBYIOLIEM peXuMe paboThl BEPOSITHOCT TOrO, YTO B JAHHBIH MOMEHT KOHTeHHep
IIOJHOCTEIO 3arpykeH paBHa (.8. KakoBa BepOsSTHOCTH TOTO, YTO B JAHHBIM MOMEHT
3arpyKeHbl He OoJiee yeThlpex KoHTelHepoB? HaliTu HauBeposiTHeHIIee YUCIIO I0JI-
HOCTBIO 3arpy KeHHBIX KOHTEHHEPOB.

5. BeposTHOCTB IOpaskeHUsT MUILIEHH IIpH oAHOM BeIcTpele paBHa 0.8. Kaxosa
BEPOSITHOCTD TOr0, uTo 1pu 100 BeICTpenax MulleHb OyeT opakeHa a) poBHO 85
pa3; 6) He meHee 75 paz?

6. CpenHee 4uCIIO 3asBOK, ITOCTYNAIOIIMX HA CKJIaJ B TEUEHHE MecsAld, PaBHO
nByM. KakoBa BEpOSTHOCTE TOTO, YTO B T€YEHHE TPEX MECSLEB ITOCTYIHT a) POBHO 3
3asBKH, 0) Oonee Tpex 3asBOK?

7 IlpousBonuTcst cTpenbda mo yransioeiics nenu u3 opynus. Ilpu nepsom BbI-
cTpesie BepOsATHOCTH momananus pasHa 0,8; npu Bropom — 0,4. Cinyualinas BeluduHa
X — YHCIIO MOMaJaHui B LEJb NPU ABYX BbIcTpernax. COCTaBUTh 3aKOH paclpeneiie-
Hus. [Toctpouts rpaduk dyHKUMH pacnpenerneHus. HalTu maremarndeckoe oxuaa-
HUe, JUCIIEPCHUIO U CpeJiHee KBaIpaTUieCcKOoe OTKIIOHEHHE.

8.JlIMHa M3rOTOBISIEMON [AETAlU IIPEeCTaBsieT coOOM ClydalHYyIO BEIHYHHY,
pacrpeieleHHyI0 110 HopManbHOMY 3akoHy. CpenHss muuHa fetand pasHa 50 MM, a
mucniepens - 0,25MM°. Kakoe mone IOIycKa IIMHBI M3TOTOBJAEMON NETATA MOXKHO
rapaHTHpPOBATh ¢ BeposiTHOCTHIO (0,997

W3 Nell
3anmana nByxMmepHas Beibopka XY. [ns BeibopokX u Y HeoOX0oAUMO:
1) CocTaBUTH UHTEPBAIBHBIN PSIl PACIIPEACIICHUS;



2) HaiiTi BEIOOPOUHYIO CPEIHION0, BEIOOPOUHYIO MUCIEPCHIO U BEIGOpPOYHOE
cpenHee KBaipaTHYeCKOe OTKIOHEHHE;

3) Haiitu sMnupryeckyro GyHKIMIO PacIpe/ie/IeHus U IOCTPOUTE ee TPAdHUK;

4) ITocTpoMUTH IMCTOTPAMMY OTHOCHUTENILHBIX YaCTOT;

5) TlpoBepuTh T'MIIOTE3y O HOPMAIBHOM DACIpEe/IeHHH TeHepalbHOU COBO-
KYITHOCTH C IMTOMOIIBIO KpuTepus [Tupcona npu yposae 3naunmMoct 0,05;

6) Iloctpouts rpaduk TEOPETUUECKON MIOTHOCTH BEPOSTHOCTH;

7) HaiiTu noBepuTeNnbHbIe HHTEPBAIBI I OLEHKH HEM3BECTHOTO MaTeMaTHye-
CKOT'0 OXKHJIaHHS I'€HEePAIbHONW COBOKYITHOCTH ¢ HaIEXHOCTEIO 0,95;

8) CocTaBUTH KOPPEISLHOHHYIO TabNHITy ¥ B IPEIIOI0KEHNH O JTHHEHHOM 3a-
BHCHMOCTH Mexay X ¥ Y HalTH BBIOOPOYHBIH KO3 OHUIIUEHT KOPPEISILUY;

9) IlposepuTh runoTesy O 3HAYUMOCTH BEIGOPOYHOro Kod(QuIMeHTa Koppe-
JISILKY IpH ypoBHe 3HauumMocTH 0,05;

10) Haliti BEIOOpOYHEBIE ypaBHEHUs NpsMOU IHHUWK perpeccur Y Ha X M Mps-
MOH JTMHUH perpeccur X Ha Y U IOCTPOUTH rpadUKU Ha KOPPENISIHOHHOM II0JIE.

[Ipumep evinonnenus M3 Nel.

1 2 3
1.BEMHCIUTD OIpeieNnuTeNb TpeThero nopsaka (—1 2 4| tpems cmocobamu: 1)
0 2 5

0 NpaBUly TPEYTOJIbHHKA; 2) pacKiIaJbIBas 110 3JIEMEHTaM BTOPOM CTpPOKH; 3) pac-
KJIa[pIBasi 110 3JIEMEHTaM IIepPBOro CTOJIOIA.

Pewenue. 1) BoraucnseM orpeneuTellb, IPAMEHSS [IPABUIIO TPEYTrOJIbHUKA!

1 2 3

~1 2 4=12-5+2-4-04(-1)-2:3-3:2-0=2-(=1)-5-2-4-1=
0 25

=10-6+10-8=6.

2) Brruncnsem onpejenurens 1o TeopeMe Jlamnaca, packiaapiBas [0 JleMeHTaM
BTOpO¥ CTpoKu: D =a, A, +a,A,, +a,A4,, .

Ecnu B onpenenutene D 3a4epKHyTh BTOPYIO CTPOKY M IEpBBINA cTonbel, TO mo-

= Y=2-5-2.3=4
TyYuM: M, g =4.

Anrebpaudeckoe JOIONHEHHUE A, dJIeMEHTa a, OIpeneauTens DD paBHO MHHODY
9TOrO 37IeMeHTa M, B3ATOMY C OOpaTHBIM 3HaKOM, TaK KaK CyMMa HOMEPOB CTPOKHU U
cTONO1A — YUCII0 HEYETHOE:

4, =(-D)""M, =-M, =4.

AHaJOru4HO BBEIUUCIIAIOTCS anredpandeckue AONOoNHeHus A, u A,,. [Torydaem



1 2 3

D=|-1 2 4=(—1)-(—1)“‘§
0 25

=1-4+2.5-4.2=6.

6) Pasnoxenwe ompefeNMTeNs IO 3NEMEHTAM MEPBOTO CTONONA HMEeT BHI:
D=a, 4, +a,4, +a, 4, . 3amMeTum, 4T0 A;; BBIYHCIATH He TpebyeTcs, Tak Kak a,, = 0,

CIIEIOBATENIBHO, U a, 4, = 0.

1

+4-(-1)™ b 2‘:

3 1
+2_ _1 242
J+2:¢D

3
0 5

1 2 3
2 4 3 8
D=|-1 2 4/=1-(-D)* Ty T =1-2+(=1)- (-4) =6.
0 5 s 25 25

2. st iByX Matpull 4 u B HaliT: 1) nuHelHy0 KOMOMHALNIO MATPHUI ad + B ;
2) mpousBezienne Matpull AB u BA; 3) obpaTHyro MaTpHiy A™', ecind a=-2, 8 =3,

_4 0 1 1 2 _3
A= 2 -1 3|,B=l2 0 1|
3 5 A -2 1 3

Pewenue. 1) Matpuup!l 0IMHAKOBOTO IOPsAKa 3X 3, Cle0BaTENbHO, OIEpaIHs
CIIOYKEHUS OIpeeeHa. '

-4 0 1 1 2 -3 g 0 -2
aA+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
+6 0 3 |=| 2 2 -=-3|
-6 3 9 -12 -1 =5

2) IlpousBenenne AB UMeeT CMBICI, TAK KaK YHUCIO CTOJIONOB MAaTpUIlEl A paBHO
YHCIy cTpok Matpulisl B. Haxonum matpuiy C=A4B:
-4 0 1 1 2 -3

C=4-B={ 2 -1 3|12 0 1|=

3 2 2)(-2 1 3
-4-140-2+1-(-2) -4:-24+0-0+1-1 -4-(-3)+0-1+1-3
2:1+(-1)-2+3(-2) 2:24+(-1)-0+3:1 2:(-3)+(-1):1+3:3|=
3:.1+2:242-(-1) 3:2+2-0+2-1 3-(-3)+2:1+2-3

=0 =7 13
=(-6 7 2|
3 & ~l

Beruncium npoussenenue BA



1 2 -3)(-4 0 1
BA={2 0 1|2 -1 3|=

-2 1 3J{3 2 2
1-(-4)+2-2+(=3)-3 1-042-(=1)+(-3):2 1-1+2:3+(=3)-2) (-9 -8 1
2:(=4)+0-2+1:3  2:040-(-1)+1-2  2:140-3+1-2 |=|-5 2 4|
(-2) (-4)+1-2+3-3  —2.0+1-(=D)+3-2  (=2)-1+1-3+3-2) (19 5 7

3.Haxomum onpenenurens Matpuis! A:

-4 0 1
-1 3 2 -1
detdA=2 -1 3=—4-‘2 2+1-‘3 . =—4.(-8) + 7 =39. Tax xax detA # 0,
3 2 2

-1
TO CyLIeCTByeT oOpaTHas marpura 4 .
Brrurcnum anrebpandeckue HOMIOIHEHUS A,.j BCEX JJIEMEHTOB MATPUIIBI A

4y =)™ 21 3=—8; A,2=(—1)‘*2§ Z|=5;A.3=(—1>“3§ 21=7;
Az‘:(_l)mg ;:2;‘422:(_1)2+2 34 ;‘3—11;A23=(—l)m 34 g‘zg;
Hcnonssys popmyiy (9) coctaBisiem 06paTHyO MaTpHILy
8 2 1
-8 2 1) | 39 39 39
=25 o1 ogl<| 2 L 149
39 39 39 39
7 8 4 7 3 4
39 39 39
1 2 3 4
3. Onpenenuts paHr MaTpHULbl A = 57 1S
g =3 =3 b
6 3 6 6

Pewenue. Il TOro 4To0Bl HAHTH paHT MaTPHUIIEI, HEOOXOAUMO C ITOMOIIBIO dJie-

MEHTapHEIX NIPeo0pa3oBaHUi IPUBECTH ee K TPEYTOJEHOMY BHUAY M HAWTH PaHT IIOJLY-
YEHHOH MaTpUILIBL.



1 2 3 4

1 2 3 4 1 2 3 4
a, "_3'“Ij+“11 » ‘
gl T WL IS| ammee o1 g 3| M g g g
= _— F
3 =% =3 & 0 -9 -12 -18 0069
6 3 B 6 0 -9 -12 -18 00 00

Panr TpeyronbHOl MaTpUIbl paBeH YnCiy HeHyJEBBIX CTPOK MATPHUIIBL, CIIEI0BA-
TENBHO, rangA=3.

x+3y—-z=4
4. Pewmts cucremy {2x— y—5z=-15 mgByms crocobamu: 1) ¢ nomomero 06-

S5x+y+4z=19
paTHOH MaTpuupl; 2) o GopmMynam Kpamepa.

1 3 -1 o x
Pewenue. 1) Bsemem o6o3mavyenus A=|2 -1 -5 , B=|-15|, X=|y|
5 1 4 19 z
Beraucium omnpenenurens CHCTEMBI
1 3 -1l |7 0 -16
|7 =16 1 -16
detA=2 -1 -5=2 -1 =5|=(=1)-(-D) =-7 =
7 -1 1 -1
501 4|1 (7 0 -1
=-7-15=-105
det 4# 0= 4™ cymectByer. Haiinem anemenTs 06paTHOM MaTpULsl 4™
-1 -5
4, = =1,
1 4
2 -5 2 -1 3 -1 1 -1
Au——s i =—33,A13=5 1:7=A21=—1 i =—13,A22=5 i =9,
1 3 3 -1 1 -1 1 3
Azsz—'s 1=14’A31=_I _5=_16:A32=_2 _5= ) 33_2 _1:_
1 1 -13 -16
Cornacuo Gopmyine (9) umeem: A_1=_R -33 9 3
14 -7
Torpna perenne cucrems! 3amumercs B Buze (12):
1-4-13(-15)-16-19 | -105 1
X=A"B:—£§ —33-449(-15)+3-19 T -210|=[2|
7-4414(-15)-7-19 - 315 3

Taxum obpazom, x =1,y =2, z=3.



1 3 =1
2) Brruvenum onpepenutens D=2 -1 -5=-105#0, CJIE0BATEIbHO, CH-

501 4

CTE€Ma MMEET €IMHCTBEHHOE pelleHne, KOTOPOe MOKHO HallTi 1o dopmynam Kpamepa
(13). Beraucmum BerioMoraTeibHble ONpeIeTHTENH:

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
OTcmnax=_105=l, y:ﬂzz, z:ﬁ:'},,
-105 -105 -105

X,y =2k, =X, x5 =1
5. Pewnth cucTeMy JMHEHHBIX ypaBHeHHH J3x, —x, + X, + 4x, + 3x, = 4meTo-
X, +5x, —9x, —8x, +x, =0
nom [aycca, BBIICHUB IPEABAPUTENFHO BOIIPOC O €€ COBMECTHOCTH C TIOMOIIBIO TEO-

pembl Kponekepa-Kanemmu. B ciryyae HeompemeneHHOCTH cucTeMBl HaliTH ee obliee,
OasucHoe U JIF000e YacTHOE pelleHHe.

Pewenue.IlpeobpazyeM paclIMpeHHYIO MATPHILY CHCTEMBI ITPY MOMOILIM 3JI€MeH-
TapHBIX IIPeodpazoBaHUi K CTyIIEHYATOMY BHIY:

I = T |1 (1 1 -2 -1 1|1
3 -1 1 4 34|22 50 -4 7 7 0] |=
1 5 -9 -8 1) Lo4—7—70—1

1 -2 -1 1]

—L2wt =10 -4 7 7 0|}

0 0 0 0p

rangA = rangA’ =r=2 u, cornacuo teopeme Kponekepa-Kanemnmu, cucreMa coBMecTHa,

TIPH 3TOM YHCJIO HEM3BECTHBIX 1=3, r=2 => CUCTeMa UMeeT DECKOHEYHOe MHOXKECTBO
HEHYJIEBBIX PEIIEHNH.

BeibepeM 0a3sMCHBIMH II€PEMEHHBIMH X|, X;, TaK Kak OA3WUCHBIM MHHOP
1

0 -4

B ITpaBbIC HaCTH ypaBHeHHﬁ. I/ICXOHH&H CHCTEMA CBeJIaCh K SKBUBAJIEHTHOMU CHUCTEME

# (), ocTanbHbIe TIEpEeMEHHBIE X3, X4,X5s OOBSBISIEM CBOOOIHBIMU M IEPEHOCHM




e+ X =1l42% 4+ 0, ~%

—4x,=1-7x, - Tx,

5
’

KOTOpast COOTBETCTBYET IPe0bpa3oBaHHOM pacIiHpeHHON MaTpHIe.

Bripasast 6a3ucHbIe IepeMEHHEIe uepes cBOGO/IHbIE, MOMTYTHM 0bLIee pelieHue

¥ 1 3
xl = Z'f'zxg —Zx4 - X
1 7 ! )
x2 = —Z'i"z.x} +-x4
Ipu x3=x4=x5=0 umeem x, = Z, X, = —%, TaKuM 00pa3om (%,—%,0,0,0)

— 0OaszucHoe PELICHHE. B kauectse OJHOI'O H3 YaCTHBIX pemeHHﬁ MOXHO B3iThH
11
(E’—E’O,O’l).

Kpumepuu oyenrxu H3

— OLCHKa «3a4YTCHO» BBICTABJISAETCs OOyyarolemycs, eciii paboTa BBIIIOJHEHA
CBOGBPEMEHHO W B HEH H3JI0KEHO INPaBHJIBHOE W IIOJHOE pEIEHHE BCEX 3a/ad ¢
HeOOXOAUMBIMH TEOPETHIECKUMH 000CHOBAHHUAMHU,

— OIIEHKA «HE 3a4TE€HO)» BBICTABJIAETCS 00ydaromeMycs, eciii paboTa COMepIKUT

meHee 50% NpaBUIBHO W TONHOCTHIO PEIIEHHBIX 3afad 0e3 HeoOXOMHUMBIX
TEOPETHUYECKUX 00O0CHOBAHMIH.

Hoxnan
Tematyika noKIIa/10B HA HAYYHYIO KOH(EPEHLIMIO [0 TUCIIAILTHHE

HuciieHHbIe METOIBI HHTETPUPOBAHHS.
['eoMeTpryeckue 1 GU3NUECKUE [IPUIOKEHHUS IBOMHOIO HHTErpana.
[Ipunoxxenus Teopur GpyHKIUU KOMILIEKCHOTO TI€PEMEHHOTO.

4. Hcnone3zoBanue nuddepeHranbHEIX YPaBHEHHH B ONMCAHUN TEXHUUECKUX
TIIPOIIECCOB.

5. 3amauu TEOpUH MACCOBOI0 0OCITYKHBAHUS

6. YHCIEeHHbIE METONBI PEIUEHMs] CHCTEM JIMHEHHBIX aureOpanvecKux ypaBHe-
HUHH uX peanusauus B Excel.

7. CoOcCTBEeHHBIE YKCIIa 1 COOCTBEHHbIE BEKTOPbI JINHEWHOTO OIEpaTopa.
8. I'papMeHTHBIN METO[ MOUCKA SKCTPEMYMOB.

9. MHorogakTopHbIe IPOU3BOIACTBEHHBIE (PYHKIIKH.

10. 3apmada pacnpeesieHus: CPeJICTB MEXKTY IPEATTPUATHIMH.

11. baliecoBCKUH MOAXOM K IPUHSATHIO PEIIEHHA.

12. 3aKoHbI pacnpeeneH st IPOU3BOACTBEHHBIX TOPEIIHOCTE].

W P =

Kpumepuu u wixana oyenusanus 00KkIa008 KoHgpepeHyuu.



OII€HKA «3aYTEHO)» BBICTABIISETCS, ECITH 00YYaIOIHHCS:

— TOATOTOBMII MO TEME KPaTKUH KOHCIEKT MO 3aJaHHOH TeMe, OTpakKaroLHii
OCHOBHBIE IT0JIOXKEHHST PACCMaTPUBAEMOT0 BOIIPOCA;

— TOArOTOBMJI TMpPE3CHTAlMIO W BBICTYNMI HA CTyIEHYECKOH HaydHOM
KOH(bepeHIIHY;

OLIEHKA «HE 3a4TE€HO» BLICTABJISETCS:

— CCIIH HE MOJATOTOBIEH KPaTKUM KOHCIEKT HIH B HEM HE PACKPBITO OCHOBHOE

COACpXKaHHe MaTepualia 10 3a/JaHHON TeMEe W He CHeNaH HOKJIal Ha CTYIeHYeCKOM
Hay4YHO! KOH(EepeHIHH.

Ketic-3amaun
Ketic-3adaua 1. TIpu npoHM3BOACTBE HEKOTOPOTO H3/ENHSI BEDOSTHOCTE Opaka pas-
Ha 0,2.

(I) CocTaBuTh 3aKOH pacnpeseNe s CIIydaifHON BenurHbl X — qyucia Opako-
BaHHBIX H3JEJIHH, €CIIM U3TOTOBIICHO TPU M3IEIIHS.

(II) Ilycts mpu npom3BomcTBe GPaKOBAHHOIO H3MENHs MpPEAIPUSTHE TEPITUT
YOBITKH B pasMepe ThIC. py0., a=20 [py IPOU3BOCTBE HEGPAKOBAHHOTO H3/ENUs Io-
ny4daeT npubbUIb B pasMepe b=10 Teic. py6. Torma MaTeMaTHYeCKOe OXKUIAHME IIpU-
OBUTH IIPEANPUSTHS PABHO ____ TEIC. Pyo.

(III) Oxupnaemast npUGHLTH PEANPUATHS OYIeT HYIEBOM, €CIIM 3HATCHUS yOBITKa
a ¥ IpuObLIY b paBHHI ..,

1)a=40,6=10 2)a=20,b=5

3)a=10,6=40 4)a=5,b6=20

(BrIGepuTe fBa U OoJlee BApHAHTOB OTBETA)

(Conepxanue meNaroruyeckux U3MEPHTENbHBIX MATePUANOB (eIepanbHOro HH-
TEpHET-9K3aMeHa B cepe NpodhecCHOHaNIbHOro 06pa3oBaHHms)

Keiic-3a0aua 2. Bo BpeMst BeceHHero maBojka U3MeHeHHe 00beMa IIOCTYNAIOIIEeH

ds
B 03€pO BOIBI B TE€UYEHHE CYTOK MOYKHO OIHCATH YpaBHEHHEM e 10+4¢, toe S(t) —

o6beM nocTynusIIeit B 03epo BOIE! (B M°) 3a BpeMs t (B yacax), 0 <t <24,

A5t TOro YTOObI ypOBEHE BOJIBI B 03€pe He IPEBBICHII IIPeIeNbHEIN YPOBEHb,
060pyOBaH CTOK BOJ(bI U3 03€pa C IOCTOSHHOMN CKOPOCTBIO 58 M°/4. B MOMeHT Bpe-
meHH t=0 06beM Bop! B 03epe cocTaBut 30000 v,

)] CocTaBUTH MaTeMaTHUECKYIO MOZIEIE JUIs HAX0XKIeHHS 00BeM BOJLI B
03€pe B MOMEHT BPEMEHH .

(I)  Ecnu B MOMEHT BpeMeHH t=18 CTOK BO/IbI U3 03epa OBLT IEPEKPHIT U 10
KOHI|a CyTOK BOJla U3 03epa He BhITeKana, To 00beM BOJIBI B 03epe B KOHIIE IHs (t=24)
6ymeT paBeH____ M

(Conepxanue nenarorH4ecKux W3MEpUTENBHBIX MaTepHaIoB (elepaTbHOro HH-
TepPHET-3K3aMeHa B cepe NpodhecCuoHaNTBEHOro 06pa3oBaHus)

Keiic-3adaua 3. BeposiTHOCTH TOTO, YTO TIPOM3BOJBHAS JIETANlb OKaXKeTcsl Gpako-



BaHHOW B pe3yJibTaTe NpPEeABAPUTEIbHON MEXaHMYECKOH M TePMHUYECKOM 00paboTKy,
paBHEI cooTBeTCTBeHHO 0,25 1 0,2.

BepositHOCTH TOTO, 9TO GpaK MOXHO YCTPaHHTB ITyTeM LOTIONHUTENBHOM 06pa-
00TKH, COOTBETCTBEHHO paBHEI 0,6 1 0,5.

(I) Ecnu cobriTue A — netans okaxeTcst OpaKoBaHHOM B pe3ysbTaTe npeaBapu-
TENIbHOM Mexanunueckoi oOpaboTku, cobeitue B - nmerans okaxercs GpakoBaHHOH B
pe3yNbTaTe NpeaBapuTeIbHOM TepMUdecKor 00padoTku, a coObiTue C — JeTans UMeer
YCTPaHMMBIH Opak IIocie TpeiBapuTeNbHON 06paboTKM, TO BEPHBIM SIBISIETCS COOT-
HOIICHHUE.

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

2)  P(C)=P(A)P(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 OZIMH BapHAHT OTBETA)

(II) ITycts P — BeposTHOCTE TOrO, 4TO XOTS OBI OZHA U3 TPEX CIYUaHO B3STHIX

I10CJIe TIPEIBAPUTENILHON IIOAIOTOBKHY JieTaneil OyneT IMeTh HeyCTpaHUMBIH Opak, To-
rna sHaueHue BelpaxkeHust 1000P pasHo...

(ConeprxaHue mearorHUeCcKix M3MEPUTENTbHBIX MaTepHaloB (heaepalbHOro UH-
TEpHET-9K3aMeHa B cepe npodecCHOHATBEHOT0 00pa3oBaHus)

Ketic-3a0aua 4. VI3 nONOBUHBI Kpyryioro 6peBHa ¢ paamycoM R =10+/2 cM BbITe-
cbiBaeTcsl Oajka ¢ NPSIMOYTOJNBHBIM IIONEpPEeYHBIM CEYeHHEM, OCHOBAaHHE KOTOPOTO
paBHO 5 U BeICOTA h (CM. pUCYHOK).

OcraBiasicst yacTh OpeBHa IOCTYIIAET B OTXO/bI.
(I) 3uauenue BpicOTHI Oanku h, MpH KOTOPOM KOJIMYECTBO OTXOAOB OyOEeT MH-

HUMAaJIBHBIM, PABHO CM.
(BBEOHTE OTBET B IOJIE)

(I) ITycte Sy - muomaap0anky B cliydae KBaAPaTHOTO MOMEPeYHOro ceueHus (b
=h), a S;ax — HauOOJIBIIIAs BO3MOYKHAS TIOIIAAE MTOMIEPEUHOro cedeHus Oanku. Torma

IOOSﬂ PaBHO ...
So

(BBEIUTE OTBET B II0JIE)
(Conmepikanue Iejarornyeckux H3MEPHTEIbHBIX MaTepuanoB (elepanbHOro HH-
TepHeT-2K3aMeHa B cepe mpodecCHoHaTBEHOro 00pa3oBaHus)

ITpumep pelienus keiic-3anadu 1
(I) CocTaBuM 3aK0H pacIpeelleHHs] CIIy4aliHON BeJIWYUHBI X, UCIIOIb3Ysl Teope-
MY YMHOYEHUS IJIST He3aBUCUMBIX COOBITHI:



B(0)= P(A4)-P(4)-P(4)=0,8-0,8-0,8=0,512

P,(1)=3-P(4)-P(4)-P(4)=3-0,8-0,8-0,2 = 0,384
P(2)=3-P(A)-P(4)-P(4)=3-0,8-0,2-0,2 = 0,096

B(3)=P(A)- P(4)- P(4)=0,2-0,2-0,2 = 0,008

X

0 1 2 J
p 0,512 0,384 0,096 0,008
D CocTaBuM 3aKOH pacripesiesieHus cyyaifHoOM BeTnunHbl X (pu6BLTB)
X 3b 2b-a b-2a -3a
p 0,512 0,384 0,096 0,008
Ipu a = 20, b = 10 mony4aem:
X 30 0 -30 60
p 0,512 0,384 0,096 0,008

MaremaTuueckoe OXKuaHNe PUOBLINA COCTABHT:

30-0,512-30-0,096+60-0,008=12  (meicpy6).

(IIT) Oxumaemas IpUOBLIL IPEANPUATHs OyIeT HyIeBoil, eciu

36-0,512+(2b—a)- 0,384+ (b—2a) - 0,096+ (~3a)0,008 = 0,
2,4b=06a =a=4b.

Kpumepuu u wixana oyenku npu oyenxe pewienus Keiic-3a0ayu:

- OLIEHKA «3a4YTEHO» BBICTABIAETCHA 00YyYarOIIeMyCsl, €CIIH TIPH PEIIEHUH 3a1a4l
COCTaBJICH NPABUJIBHBIA 3aKOH pacrpefie/eHus] CIIydaiiHOM BelMYuHbl X, IPOBEIEHBI
BEPHBIC PaCYeThl YUCIOBBIX XapaKTEPUCTUK CIyYalHOM BENHUNHEI X,

- OLICHKA «HE 3aYTEHO)» BBICTABISIETCS 00yYalOIEeMycsl, eCIIH HEBEPHO COCTABIIEH
3aKOH pacIpeleNeHus CIyYaiHON BeIMYMHEI X WM [IPOBEEHbI HEBEPHBIE PACUETHI
YHUCIIOBBIX XapaKTEPUCTHK CIy4anHOH Beau4yMHbl X C HCIIONB30BAHUEM IIPABHUIILHO
COCTaBIICHHOTI'O 3aKOHA PacIpeNeieHus Cy4yalHOH BeTHYHHEI X.

Ouenounvie cpedcmea 018 NPOGEOEH UL RPOMENCYMOUROT AMMECAUUU

Ilepeuens sonpocos k sx3ameny
1)  Ilomsrue marpuupl. Bumsl MaTpuil,
2)  OmnpenenuTenu KBafpaTHBIX MATPUI] U UX CBOMCTBA.
3)  Munopsl 1 anrebpandeckue nonondenus. Teopema Jlamnaca.
4)  Onepauuu HaJ MATPHUIAMH.
5)  OmnemenrapHsle npeobpasoBarus MaTpul. OGpaTHas MaTPHIA.
6)  PaHr MaTpuIBl ¥ €ro BEIYKMCIICHHE.
7)  Marpuunslii crioco6 pemenus CJIAY.
8)  Dopmyns! Kpamepa.
9)  Kpurepuit Kporexepa-Kanesmm cosmectroct CJIAY.



10) Onnoponusie CJIAY. Kputepuii cymecTBoBaHuS HEHYJIEBOT'O PEILEHHS O-
HopoxHoi CJIAY.

11) Cxewma pernenns CJIAY meromom I” aycca.

12) Tloustue Bexropa. Bumel BekTOpoB. [nuna BeKTopa. Hanpasnsromme xocu-
HYCBHI BEKTOpa.

13) Jluneltnas 3aBUCHMOCTE M HE3aBHCHMOCTD BEKTOPOB.

14)  Basuc. Pasnoxenue BekTopa 110 bazucy.

15) Crkansproe nponssenenue BEKTOPOB, €r0 CBOMCTBA M MEXaHUYECKUI CMEBICIT.

16) BexTopHOE NpOM3BENEHHEBEKTOPOB, €TI0 CBONCTBA, reOMETPUYECKUN U Mexa-
HUYECKUHN CMEICIL.

17) CwmewanHoe mpousBeseHre BEKTOPOB, €ro CBOHCTBA W FeOMETPHYECKH
CMBICIL.

18) PasnuyHble GOPMBI 3a(aHHS IPSIMOI HA TIOCKOCTH.

19) BsaumuOe pacronoxkenne IpsmsIX.

20) PaccrosHHE OT TOUKH IO IIPSIMO.

21) TlonspHas cucteMa KOOpAMHAT

22) KommiekcHBIe Yncna, uX u300pakeHHe Ha INIOCKOCTH. Monyne 1 aprymeHt
KOMIUIEKCHOT'O YrcIia. Pasinuyupie pOpMEI 3aIIMCH KOMILIEKCHOTO YKCIIA.

23) Anrebpandeckue IeHCTBUS ¢ KOMILIEKCHBIMU YHCIAMIL.

24) KaHoHMYEeCKHE ypaBHEHHS KPUBBIX BTOPOIO HOPSAKA: 3IUIUICA, rurnepOoIbl,
11apaboIiBl U UX XapaKTEePUCTHUKH.

25) Kuaccudukauys KpuBBIX BToporo mopsaxa. [IpuBejenue KPUBBIX BTOPOTO
NOPSANKA K KAHOHUYECKOMY BHJLY.

26) VYpaBHeHHUE CBSI3KH INIOCKOCTEH.

27) Of61mee ypaBHEHHE IIOCKOCTH U €TI0 YaCTHbIE CIIYYau.

28) VpaBHEHHE ILUIOCKOCTH, MPOXOMANIEH Yepe3 TPU [JaHHBIE TOUKH, ypaBHEHHE
TIOCKOCTH B OTpe3Kax.

29) HopmanbsHoe ypaBHEHHE IIJIOCKOCTH.

30) Paccrosmue oT TOUKH [0 UIOCKOCTH. B3auMHOE paciookeH e miocKocTel

31) IlpsiMas B mpOCTpaHCTBE M ee ypaBHeHHs: OOLIMe YpAaBHEHHs HpPSIMOIL; Bek-
TOPHOE ypaBHEHHE IPSIMOM; IlapaMeTpHYeCKMe M KaHOHWYECKHE YPaBHEHUS
IPSMO; YpaBHEHHE IPSIMOH, TIPOXOISIIEN Yepe3 IBe TOUKH.

32) Wsmenenue GopMbl ypaBHeHHI psmMoii. B3anMHoe paconokeHue [IPSIMBIX U
IIJIOCKOCTEH.

33) Ilpenmen GyHKIUH, OCHOBHBIE CBOMCTBA IIPE/IENIOB.

34) bBeckoneyHo Maible 4 6ecKOHEUHO GobIne QYHKIMH U HX CBOWCTBA.

35) HenpepsIBHOCT (YHKINU B TOYKE U HAa HHTEPBAJE.

36) Omnpenenenye MPOU3BORHON (YHKIINH, €€ FeOMETPUUECKUI CMBICIL.

37) OcuosHele npaBuia AU hepeHIUPOBAHYS.

38) IlpoussojHas CIOKHON 1 MapaMeTPHYECKH 3aJaHHBIX (DYHKIIHIL.

39) ubdepenuunan GpyHxuum.

40) Ilpoussonnsle 1 quddepeHIHANbI BRICIIMX TOPSIIKOB.

41) OcHoBHble TeopeMb! Jud(OEPEHIHATEHOr0 HCUUCeH s : TeopeMsl Pomms, Jla-
rpamka, Ko 1 ux npuMeHeHue.,

42) Teopema Jlonurans.



43) OxcrpeMym QyHKIHH. BEIIyKIOCTS U BOTHYTOCTE rpaduka GYHKIMH, TOUKH
neperu6a. ACHUMIITOTEI rpaduka.

44) Onpenenenue Qynkumn Muorux nepemenHsx (OMII). O6nacts omnpezee-
Hus @PMIT. YacTHele npupaiienus 1 yacTHbIe IPpoH3Bo gHbIe OMIT.

45) Tlonusrt muddeperiman. HuddepeHppoBanne CIOKHON U HESIBHOMN byHK-
M.

46) Cxansapsoe nose. IIoBepXHOCTH U THHUK YPOBHSI.

47) Tlpoussopuas mo HanpasieHuro. [ paiHeHThyHKIHAH.

48) OkcTpemyM (YHKLUMH ABYX NepeMeHHBIX. HeoOGXOmMMoe M MOCTATOYHOE
YCIIOBHE CYIIECTBOBAHHUS SKCTPEMyMa.

49) Haumensiee u HanGosbee 3navenns OMIT Ha 3aMKHYTOM MHOMKECTBE.

50) TlepBoobpasuast GyHkuun. HeormpenenéHHbIH HUHTErpajl U ero CBOMCTBA.

51) Tabnuua OCHOBHBIX HHTErpaioB. MHTerpupoBaHe 3aMeHOi IIEPEMEHHOMH.

52) WHTerpupoBaHue 0 YacTsM.

53) Hurerpan oT GyHKUHIL, CONEPKALMX KBAAPATHBIH TPEXIICH.

54) HHTerpupoBaHHe palHOHATBHBIX APOGEH.

55) HurerpupoBaHue TPUrOHOMETPUYECKUX (DYHKITHIL.

56) HHTerpHpoBaHHEe HEKOTOPHIX MPPAlMOHAIBHEIX DyHKIHiL. [ToHsITHE O HEeWH-
TErPUPYEMOCTH (HYHKLIHHA.

57) OnpeneneHHbI HHTErPAT - ONpe/IeIeHNe U CBOHCTBA.

58) IlpoussojHas OT OIpeNeNeHHOr0 WHTErpaja IO TepPeMEeHHOMY BepXHeMY
npezemy.

59) Csa3p MexIy ONpeIeleHHbIM HHTErpajoM W NepBOOOpasHOi (YHKIHEH.
®opmyna HeroTona-JIeiOnuma.

60) TeoMeTpuyeckue H MEXaHHYECKHE IPUIOXKEHHS OTIPE/IENIeHHOTO HHTErpaa.

61)  HecoGcTBeHHBIE HHTEIPANIBI IEPBOTO U BTOPOTO Poja

62)  JIBOMHOI UHTErpas: ONpe/eeHHe U CBOMCTBA.

63)  Boluncienne ABOMHOrO MHTErpana IyTeM CBEJEHHS K MOBTOpHOMY. OCHOB-
HbI€ BUZBI 00/1acTell HHTErPUPOBAHHSI

64) T'eomerpuueckue H MeXaHHUECKHUE IPHIIOXKEHHUS JBOWHOTO HHTErpaJIa.

65) KpuBonuHeHHbIe HHTErPANBI, HX BBIYUCIEHHE H yCIOBHE HE3aBUCUMOCTH OT
JIMHHUU HHTETPHUPOBAHHSI.

66) ®Dopmyna ['puna.

67) BrpluncieHHe reOMeTpHYeCcKUX ¥ (DHU3UUECKUX BEJIMYMH MOCPEICTBOM KpH-
BOJIMHEHHBIX UHTErPaJIOB.

68)  Juddepennuansurie ypapHeHus. [ToHsaTHE 006 00IIEM M YaCTHOM PELICHHAX
nu(depeHanbHOr0  ypaBHEHUs.. [ 'eoMeTprdeckas HHTEpIpeTanus. 3ajada
Ko,

69) JmddepeHunansuble ypaBHEHUs ¢ Pa3Ie/MIOLIUMUCS TTePEMEHHBIMH.

70) OpHopoaHble nuddepeHIHaTbHbIE YPaBHEHUS IEPBOTO ITOPSIIKA.

71) Jlunelinple nuddepeHLpanbHble ypaBHEHUs 1-T0 Topsiaka. YpaBHeHue Bep-
HYJUTU

72) VYpaBHEeHHUS B IOJHBIX Ju(depeHimanax

73) JludepeHnmanbHbe YpaBHEHUS BBICIIMX MOPSIKOB. YpaBHEHHS, JOMyCKa-
IOIIME TOHMKEHHE MTOPSIKA.



74) JlunetiHble onHOpOAHBIE MU (epeHIHATbHbIE YPaBHEHHsI BTOPOTO IOPsIIKa.

75) CrpykTypa 06LIEro pelIeHys IMHEHHOTO HEOXHOPOLHOIO mddepeHHab-
HOT'0 ypaBHEHHE BTOPOTro MOpsIKa.

76) UYurerpupoBaHie JHHEHHBIX HEOXHOPOLHBIX muddepeHuanbHEIX  ypaBHe-
HHH C OCTOSIHHBIMY KO3((hUIIMEHTaMU C IPABOH YaCTBIO CIIEIHATBLHONO BILA

77) Tlpumenenue anmapata auddepeHManbHEX YpaBHEHUH B MeXaHHUKe.

78) UwmcroBble psIbL - ONpeaeNeHue, IeHCTBAS Hal HEMI.

79) Tlousrue cxomumMocty, CBOKCTBA cxoMamuXcst psiioB. Heobxommmoe yCIIOBHE
CXOAMMOCTH.

80) Psnsl ¢ momoXUTENBHEIME WieHamu. JIOCTATOYHEIE NPU3HAKH CXOIMMOCTH
Hanambepa, Komutn, cpaBHeHus psajgos.

81) 3nakonepemeHHble psijibl. JIOCTATOYHEIH MPH3HAK CXOMUMOCTH 3HaKo4Yepe-
OYIOIIUXCS psOB (Mpu3Hak JleliOHua).

82) AGcomoTHas W yCIOBHASL CXOLMMOCTH 3HAKOIEPEeMEeHHBIX psiioB. CBoficTBa
abCOMIOTHO cxonsmuxcs psigoB. OLEHKa OCTATOUHOrO YiIeHa psija

83) @ymkuMoHANbHBIE Psibl. CXOAUMOCTE (GYHKIIMOHATBHEIX PSIOB.

84) Crenennsle psmsl. Teopema AGens. Muteppan u pamnyc CXOJMMOCTH CTe-
TIEHHOTO psifa.

85) JleHCTBHS CO CTEIIEHHBIMHU PslaMH.

86) Pasnoxenue QyHKIHII B cTeNEHHbIE PSBL. PasmoxkeHne HEKOTOPBIX JTeMEH-
TapHbIX QyHKIMI B psig Maxiopena. OLeHKa 0CTaTOYHOTO WieHa.

87) Tpuronomerpuueckue psiisl Oypoe. JoCTaTOUYHEIH IPH3HAK CXOIMMOCTH ps-
noB Oypre. PopMyns! st KOAQOUIHEHTOB psa.

88) Pspg Oypbe miis YeTHBIX U HEYETHBIX (YHKIUIH.

89) OneMeHTHl KOMOMHATOPHKH: IEPECTAHOBKH, Pa3MEIIeHHsI, COYETAHHS.

90) Bumsl crnyyaiiueix coGbrtuii. Kaccnueckoe onpenernenue BepositHocTH. Teo-
pema CII0XKEHHUs BEPOSITHOCTEH. 3aBUCHUMBIE U HE3aBHCHMEIE COOBITHSI.

91) Vcnosras BeposiTHOCTE. TeopeMa yMHOMKEHUS BEPOSTHOCTEH.

92) ®opmyna monHo# BepositHocTr. Popmyiia baiieca.

93) IlosropHble HesaBHCHMbIe HcmbiTanus, Popmyna beprymu. CaoiictBa 6w-
HOMMAJIBHOTO  pacrpeseieHus BeposTHocTeld. HawpeposTtuelimee ducio
HaCTYIUIEHUH COOBITHH.

94) Jloxanenas teopema Jlamaca. Muterpanshas Teopema Jlammaca. AcHMIITO-
THYecKas popmyia [Tyaccona.

95) Cuy4aiinble BeM4MHBI U 3aKOHBI MX paclipernenens. [JucKpeTHBIe B Hempe-
PBIBHBIE Clly4aiHble BeMHYHHBl. CriocoObl 3aJaHUsT TUCKPETHOM U HENPEPBIBHOM
CIIyYalHBIX BEJIMUMH U UX CBOMCTBA.

96) UYmncnoBble XapaKTEPHUCTUKHU CIIYYAMHBIX BEJIMUHH M MX CBOHCTBA.

97) BeposATHOCTD ITONANAHMS CITy4YaiHON BEeIMYUHBI B MHTEPBAJL.

98) HopmanpHOe pacrpeseseHye i ero YUCIOBbIE XapaKTePUCTUKH

99) Iloxa3saTenpHBIH, HOPMAJIBHBINA 3aKOHBI PACIIPELE/ICHUS] HETIPEPLIBHON CITy-
YaWHOU BEJIMYUHEI.

100) MOMEHTBI, aCHMMETPHS M IKCIECC CIIy4aliHOH BETUUUHEL.

101) 3axon OonbIIMX YMCEN M €ro MpakTHYECKOe 3HayeHue. IIOHATHE O IEeH-
TpanbHOMU IIpefieIbHOM TeopeMe JlsmyHoBa.



102) OcHOBBI CTATMCTHYECKOTO OMMCAHHS, |eHepambHAasK BBIOOpPOYHAST COBO-
KyIITHOCTb.

103) BapwauMOHHEIN psM, €ro YHCIOBEIE XapaKTePUCTHKU M rpapuiecKoe mpen-
CTaBJICHHE.,

104) Cratuctrueckue orenku. ToYedHbIE OLEHKH.

105) HWarepBansHas oueHka. J[oBepHTEIBHEIN HHTEPBAJ. YPOBEHb 3HAUYMMOCTH.
JoBepUTENbHEIN HHTEPBAI U1 OLEHKHM MaTeMaTHYECKOTO OXKHIAHUS H cpenHe-
O KBaAPaTHYHOIO OTKIOHEHHS HOPMAIBEHOI'O PaCIpe/Ie/IeHHsI.

106) Craructudeckas rumotesa. OUHUOKH IepBOro U BTOpOro poaa. O6mas cxe-
Ma MPOBEPKH THI0Te3. IIpoBepKa rumoTessr 0 paBeHCTBE reHepaTbHBIX CPEJHHIX
JNBYX HOPMAaJIBHBIX COBOKYITHOCTEH.

107)  TlpoBepka runoTe3s 0 paBeHCTBE TeHEPaTBbHBIX JIUCIEPCHil ABYX HOPMab-
HBIX COBOKYITHOCTEHN

108) Ilposepka ruUIoTe3sl O pacHpeie]eHUH IeHepaIbHON CcoBOKynHocTu. Kpu-
Tepuu cornacus [lupcona. JlucriepcroHHbIM aHaIu3.

109) ®@ysxuyoHanbHas, CTATHCTHYECKAs M KOPPEIALMOHHAS 3aBHCHMOCTH. Oc-
HOBHBI€ ITOJIOYKEHHS KOPPEIALMOHHO-PETPECCHOHHOI0 aHaIn3a.

110) Jlunedinas napras perpeccus. Koadduuuent koppensuuu. YpaBHeHus pe-
rpeccuu. [IpoBepka 3HaYMMOCTH ¥ HHTEPBaJIbHAS OLIEHKA [1apaMeTPOB CBSI3H.

111) Ilonarue o HenMHelHOM perpeccun. KoppelalnoHHOE OTHOLIEHHE,
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1) PaHr MaTpHUIBI U €ro BEIYKCIIEHHE,
2) PaccrostHue OT TOYKH J[0 IJIOCKOCTH.
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IIpumep >Ta/IOHHOrO OTBETA HA BONPOC IK3AMEHAMOHHOT0 GHJIeTa

1) Panr MaTpHIBl ¥ €ro BEIYKCIIEHHE.,



B npoussoneHOl MaTpuue A mopsaka mxnmyTem BBIYEPKHUBAHUSA HECKOJIBKHX
CTPOK ¥ CTONOLOB TaK, YTo0k! KOMMYECTBO OCTABIIMXCS CTPOK PABHSIIOCH KOJIHYECTBY
OCTaBIIMXCs CTONIOIIOB, MOXKHO 06pPa30BaTh MHOMKECTBO MHHOPOB.

HauBbIcIumi MOpsIoK OTIHYHOTO OT HYIA MHHOpPA HA3bIBACTCS PaHroOM MaTpHI(bI
A 1 obo3HavaeTcs r=rangA.

Eciu xBanpaTHas MaTpuiia mopsiika n HeBBIPOXKIAEHHAS, TO ee PaHr paBeH ee I10-
PALKY N, B IPOTHBHOM CIIy4ae — PaHT MEHbIIE €€ MopsaKa. PaHr HyleBOH MaTPHIEI
TOJIAratoT PABHBIM HYJIIO. PaHT (uaroHambHOM MaTpHIbI paBeH KOIHYECTBY ee HeHy-
JIEBBIX JUArOHAJIBHBIX 5JIEMEHTOB.

YxkaxxeM npueM, 00J1er4aronui BEYHUCIeHAe paHra, OCHOBaHHBIHM Ha CleayIOIEi
TeopeMe.

Teopema. DnemenTapHsie npeobpa3oBaHUs He MEHSIOT paHra MaTpHIIbL.

Taxum 00pasom, HaXOXKIEHHE paHTa MATPHIBI A CBOLUTCS K TOMY, 4TOOHI ¢ TT0-
MOILBIO SIIEMEHTAPHBIX NMPE0Opa3oBaHUil TIepeBeCTH MATPUIly A B CTyHEHYATYIOMAT-
puny A’ TOro »Xe paHra: ‘

Ay dy e 4y, i

0 ay . a, .. a, pCmpox
o

0 0 .. g, . a,

0O 0 .. 0 .. 0 m—pempox

0 0 0 .. 0

B KOTOPOH: a) BCE IIIEMEHTBI, PACTIONOKEHHbIE HIDKE TVIABHOH JMATOHATH PABHEI Hy-
10; 6) b0 Bee 3IeMEHTHI MOCIEAHIX M — P CTPOK PABHEL HYJIO, THG0 7 = p; B) BCe
3JIEMEHTHI INIABHOM AMAaroHald He PaBHBI HYJIIO.

Panr matpuus! GyneT paBeH YHCIly TNIABHBIX JUArOHANBHBIX 3JIEMEHTOB, OTIIHY-
HBIX OT HYJISl WJIH YUCITY HEHYJIEBBIX CTPOK MATPHILIEL, T.€.

rangA= rang 4' =p.

2. PaccTosIHMEM OT TOYKH [0 IUIOCKOCTH.PaccTOsHHEM OT TOYKH O IIOCKOCTH
Ha3bIBACTCS JUIMHA MEPIIEHANKYJIIPa, ONYIEHHOTO W3 3TOH TOYKH Ha IUIOCKOCTH. Pac-
CMOTPUM B TIPOCTPAHCTBE HEKOTOPYIO INIOCKOCTH 7 K IPOU3BOJBHYKD TOUKY
M, (x0,0,7,) . BBIOGPEM 1151 IIIOCKOCTH  @IMHUYHBIA HOPMANBHEIN BEKTOD /i ¢ HAYaIOM

B HEKOTOPOH TOoUYKe M;(x1,y1,21)e 7 ¥ IyCTh d — PACCTOSHUE OT TOYKH M, JO ILIOCKO-

cté # (puc. 5). Torma d:‘npﬁMlMo‘:|ﬁ-MlMo

, TaK Kax [f|=1.

Puc. 5

Ecnu miockocTs 7 3a1aHa o0IUM ypaBHEHHEM Ax+By+Cz+ D=0, TO e HOpMaJlb-

HBIM BEKTOPOM SIBJISIETCSI BEKTOP ¢ KoopauHatamu (4, B, C) ¥ B KauecTBe eqUHUIHOTO
HOPMAIIBHOI'O BEKTOPa MOXKHO BBIOpATh
A B C

5 ’——'_'__)‘
VAR +B 4 C L+ B +C L+ B +C?

i=(



ITycTs (xy,9,29) ¥ (X1, Y1, Z1) — COOTBETCTBEHHO KOOPAMHATHI Touek M, uM. Torna
BBITOJIHSICTCS PABCHCTBO Ax + By +Cz+D=01 MOXHO HaWTH KOOpPAWHATHl BEKTOpa
MMy =(xg =X, %0 = Y1:20 = 2,) -

3anuceiBas CKaysSPHOE IMPOU3BEJICHHE 7i- M, M, B KOODAUHATHOH hopMe u mpeob-
pasys ero, moixyvyaem

= |A(x0 — %)+ B(yo —»)+C(z, _21)| = |4x, + By, + Czy — (Ax, + By, + Cz))| ,
VA + B2+ C2 Ja2 1 B2 1C?
TIOCKOJIBKY Ax, + By, +Cz =-D, TO
e |Ax, + By, +Cz, + D)| .
V4 + B +C?
3. HMcnonb3ys nepBblil «3aMedaTeNbHbINY Mpeiest, IOTyYHM

2sin? > 2sin > 2sin>
. 1= ) _ . oL . g )
hmﬂzhm—z-—~211m—2-hmsmiz211rn—~~2~-—-11msinE
x=0 X x—=0 X x—0 X x—0 2 x—=0 X x—0 2
2
=2-1-l-0=0.
2

8.3 Kpurepuu oueHUBaHUS YPOBHS ¢hOPMHPOBAHHOCTH KOMIIETEH M

Ouenxa pe3ynbTaToB OOYYEHHUS 10 TUCLHUILIHHE B (opMe ypoBHsS cHOpMHPO-
BAaHHOCTH KOMITOHEHTOB 3HATbh, yMETh, BIAJETh 3asBIEHHBIX TUCIHUIUIMHAPHBIX KOM-
TIETEHIUH TPOBOAMTCS MO 4-X OanbHOU IIKalle OLEHHBAHHMS [IyTeM BEIOOPOYHOIO KOH-
TPOJIsL BO BpeMs dK3aMeHa.

[IIxana oLleHHBAHUS 3K3aMEHA

PesynbTaT 5K3aMeHa Kpurepuu

«OTIIHYHO» O6yyarornuiics riryboKo U IPOYHO YCBOMT IMPOrPAaMMHEIN MaTepHall, He-
YEPIIBIBAIOILE, [1OCIEOBATENLHO, TPAMOTHO M JIOTHYECKH CTPOHHO ero
M3/IaraeT, TeCHO YBS3LIBAET TEOPHIO ¢ NMpakTHKoHM. [Ipu sToM 00ydaro-
IIMHACS HE 3aTPYJHAETCA C OTBETOM IIPH BMJOM3MEHEHHMH 3aJaHus, IIpa-
BHJIBHO OOOCHOBBIBAET MPUHSATHIE PEIICHUS, BIAACET Pa3HOCTOPOHHHMH
HaBBIKAMHU M IPHEMaMH BLITOJTHEHHS IPAKTHISCKUX padoT.

«XOpOLIO» OOGyuaromuiicss TBEp/0 3HACT NPOTPAMMHBIN MaTepHas, TPaMOTHO H IO
CYILIECTBY H3JIaraeT €ro, He JOIYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH B
oTBeTe Ha Bompoc. OH NOKEH NMPaBHIBHO IMPHMEHSTH TEOPETHUECKHE
TOJIOXKEHHSI IIPH PEIIEHHUH NPAKTHYECKUX BOIPOCOB, BIaJeTh HEOOXO0IH-
MBIMH HaBBIKAMH M IPHEMAaMK MX BBIIIOJIHEHHS.

«YIOBJIETBOPHTENBHO» | OOy4aromuicss UMeeT 3HaHHS TOJBKO 110 OCHOBHOMY MAaTepHalIy, HO HE
YCBOMII €r0 AeTalbHO, OIIYCKAaeT HETOYHOCTH, HEZOCTATOYHO IMpPaBHIIb-
HBle (OPMYITHPOBKH, HapYIICHHS ITOCIECIOBATEIBPHOCTH B H3JI0KEHHH
MaTepuana W HCIBITHIBACT 3aTPYIHEHUS B BBIIOIHEHHH IPAKTHYECKUX
pabor.

«HEYIOBIETBOPHTENEHOY | OOyYarOUMiACs He 3HAET 3HAYMTENPHON YacTH [IPOrpaMMHOI0 MaTepHa-
Ja, JIOMYCKAaeT CYLIECTBEHHEIE OIIMOKH, HEYBepeHHO ¢ OONBIINME 3a-
TPYIHEHUSIMH BBINOJHAET IPAKTHYECKHe paboThl MJIH OTKA3bIBAETCSA OT




| otBera. |

8.4 Meroauueckne MaTepHa/bl, ONpeesIOLIHeE npoueaypbl OLEeHHBAHHS
3HAHMH, YMEHHIi, HABLIKOB H ONBITA /IesITEILHOCTH, XaAPAKTEPH3YIOIHX 3TAINbI
(hopMHpoBaHUs KOMIETEH M

Ouerka 3HaHWH, yMeHul, HABEIKOB, XapaKTEPHU3yIOLIas STAMEl HOPMHUPOBAHHIS
KOMIIeTeHIMH 10 Jucuumuinie «MareMaTHKa» NPOBOAMTCS B (OpMe TeKyllel u
IIPOMEXYTOYHON aTTeCTaI[HH.

Kontpons Tekymel ycmeBaemocTd 0Oy4arOIMXcs — TEKyIIas aTTeCTalus —
NpOBOMUTCA B XON€ CEMECTpa C UEJNbI0 ONpEeNeleHHs YPOBHS YCBOGHHS
00y4aroUMMHUCs 3HAHUH; QOPMUPOBAHKS Yy HUX YMEHHH M HABBIKOB; CBOEBPEMEHHOTO
BBIABJICHHS IIPENoJaBaTesieM HeJIOCTaTKOB B MOATOTOBKE OOYYArOUIMXCS U IPHHATHS
HEOOXOIUMBIX MEp 110 € KOPPEKTHPOBKE; COBEPLICHCTBOBAHUIO METOMMKH 00y CHHIS;
OpraHu3alyi y4eOHOH paboTEl U OKa3aHusl 00YYAIOIINMCSI WHAWBHIYalbHOM TOMOLIH.

K KOHTpoIIO TeKyIme# ycrieBaeMOCTH OTHOCSITCS NPOBEpKa 3HAHHUH, YMEHHI U
HABBIKOB 00y4arOIINXCsT:

" Ha 3aHATHSIX (YCTHBIH OIpoC, peleHue 3a/1ay);

" II0 Pe3yJIbTaTaM BBIITOJIHEHHS HHIUBUYaIbHBIX JoMaIIHUX 3ananuil (M]13);

" TI0 pe3yJIbTaTaM MPOBEPKH KaYeCTBA KOHCIIEKTOB JICKIIHIA ¥ UHBIX MATEPHAIIOB;

* 0 pe3ynpTaraM oOTYera OOY4YaloOIUXCA B XOJE HHIWBHIYaJIbHON
KOHCYJNbTAllMK  [perojaBaTeis, MPOBOOUMON B 4Yachl CaMOIIOATOTOBKH, IIO
HUMEIOIIUMCS 3a/I0JDKEHHOCTSIM. _

Konrpone 3a BEINOIHEHHEM OOYYAIOIMUMUCSH KaKAOrO BUAa PaboOT MOXKET
OCYIIECTBIIATHCS [MOITAIIHO U CILy>KUT OCHOBAHHEM JUIsl IIPEIBAPUTENBHON aTTeCTallii
10 AUCLUILINHE. A

IIpomMexyTouHas arTecTalys MO TUCIUIUIMHE IIPOBOAMUTCS C LENBIO BEIABICHUS
COOTBETCTBHS YPOBHS TEOPETUYECKHUX 3HAHMM, MPAKTUYECKHX YMEHHH M HABLIKOB I10
nucuumuge TpeboBanusM OI'OC Mo HanpaBIeHHIO MOATOTOBKH B (OpMe SK3aMeHa.

OK3aMeH IIPOBOJUTCS IIOCITE 3aBEPLICHHS H3yYeHWs MUCLUILIMHB B 0ObeMe
paboyelt yuebHOHM mporpammel. Dopma IPOBEJEHHS IK3aAMEHA OIPEHENSeTCs
Kapenpoli (ycTHBIH — mo Omieram, nubo myTeM coGeceOBaHMs IO BOIPOCAM;
nHUCbMeHHas pabora, TecTHpoBaHme H 1p.). OleHKa IO pe3yibTaraM SK3aMeHa:
KOMNUUHOY, «KXOPOULON, KYOOBNEMEOPUMENLHOY, KHEYOOBNIemMBOPUMENbHOY.

Bce BUOBI TEKYIIEro KOHTPOJIS OCYLIECTBISIOTCS Ha MPAKTUIECKUX 3aHATHSIX,
BO BpEMs BBIIIOJIHEHUS WMHAWBHAMYAIBHBIX JOMAIIHUAX 3aJaHuii, a TakKe II0
pesynbTaTaM JOKJIaJa Ha HayYHOH CTYyIeHYeCKOW KOH(EepeHIHH.

Kaxnas dopma KOHTPOJISL IO JUCLHMIUIMHE BKJIIOYAET B Ce0s TeOpeTHYecKHe
BOIIPOCH!, MO3BOJISIOLINE OLICHUTH YPOBEHb OCBOECHHS OOYYAIOIIMMUCS 3HAHUH U
IPaKTUYECKHE 3alaHMsl, BBIABIAIOIIME CTEeNeHb CPOPMHUPOBAHHOCTH YMEHHWH H
HaBBIKOB.

Ilponenypa oOLeHMBaHMS KOMIIETEHIWH, OOy4YarolWXcs OCHOBaHa Ha
CIIEAYIOLIUX CTaHJapTax:

1. IleprOIMYHOCTE ITPOBEAECHUS OLICHKHU (Ha KaXKIOM 3aHITHH).



2. MHOrocTyneH4YaToCTh: OLEHKa (KaK IIperojaBaTesieM, Tak U 00ydYarolUMHCS
TPYIIbI) ¥ CaMOOLIEHKa 00y4aronterocs, o0CyK/IeHUe Pe3yIbTaTOB i KOMIUIEKCA Mep
I10 YCTPaHEHHIO HEIOCTATKOB. ‘

3. EDMHCTBO MCIONB3YeMOM TEXHOJIOIHH Ui BCEX OOYYAIOUIMXCS, BHIIOTHEHHE
YCJIOBHH COITOCTaBUMOCTH PE3YJIbTATOB OLEHUBAHHS.

4. Cobmoienre 1ocie[0BaTeIbHOCTH IIPOBEASHHUS. OLIEHKH: MIPELYCMOTPEHO, YTO
pa3BUTHE KOMIIETCHUMM HIET II0 BO3PACTAHUIO UX YPOBHEH CIIOKHOCTH, @ OLIEHOYHBIE
CPEICTBa Ha Ka)XIOM 3Talle YYUTBIBAIOT 3TO BO3pACTAHHUE.

KpaTkas xapakTepHCTHKa IIPOLENyphl peald3alliy TEKyIIero KOHTPONS U
MPOMEXYTOUHOH  aTTeCTallMd [0 OWCHUWIUIMHE JUIS  OLEHKH  KOMIIeTeHIH
o0y4aroIuxcs NpeCcTaBleHa B Tabuie:

Ne | HaumenoBanu Kparkast xapakTepucTHKA IPOLEeAyPEI [IpencraBnenue
I/ | € OIIEHOYHOTO OLICHMBAHHS KOMIIETEHITHH OLIEHOYHOTO
CpencTBa CpEe/ICTBA B
dhoume
1 Hoxnan [Tpomykt CaMOCTOSITEIFHON pabotel | TeMbl HOKIaIO0B
ofyuarommerocs, IIPeCTABIISOLIHH coboit
nyONHuYHOEe BLICTYIUIEHHE II0 IPEACTABICHHIO
IOy YEHHBIX pe3y/IbTaTOB pELICHHS

OIpeNEIeHHON y4eOHO-UCCIIeIOBATENBCKON HITH
HAaY4YHOH TEeMBEL.

TemaTuka nOKTagOB BBITAETCS HA 3aHSTHH,
BBIOOP TEMBI OCYLIECTBILIETCS CaMOCTOSITEIIBHO.
[ToaroToBKa OCyIIECTBISAETCS BO BHEAYJUTOPHOE
BpeMsl. Pe3ynbTaThl 03ByYHBAIOTCS HA HAYYHBIX
CTYIEHYECKHUX KOH(EPEHLUIX, periaMeHT — 7
MHH. Ha BBICTYIUIGHHE. B OIeHUBaHHH
pe3ysnbTaToB  HapaBHe C  IIperojaBaTesieM
IPUHUMAIOT y4acTue 00yJaroupecs.

2 VMumueunyanen | CpencTBO  NPOBEPKH — YMEHHH — MPHUMEHATH Kommexr
oe JIOMAIllHee | [IOJIyYEHHBIE  TEOPETHYECKHE  3HAHHUA 10 | MHIUBUIYAIbHBIX
3aJjaHue JUCLMIUIHHE JUIS PELIEHHS THIIOBBIX 3aaa4 JOMAIIHHUX
3alaHui
3 Ketic-3amawa | [IpoGnemHoe 3aJaHue, B KOTOPOM Keiic-2amaun
obyuJaroemycst IIpeararoT OCMEICITUTE

peabHYI0 IPO(PECCHOHAIBHO-OPHEHTHPOBAHHYIO
CHTYALHIO, HEOOXOMUMYIO JJISI PEILICHUS TaHHOU

IpOOIEMEL
4 YerHBIR CpencrBo KOHTPONIA 3HAHUH OCHOBHBEIX NOHSTHH Bompocer o
oIpoc H 3aKOHOB AMCLHIIIMHELMOXKET NPOBOAMUTECS B | TeMam/pasjenaMm
HaJale/KOHIE JIEKIIMOHHOIO HIIH MIPaKTHYECKOro JUCLUITIMHBI

3aHaTUd B Tedenwe 15-20 muH. JIubo yCTHBIH
OIIpOC  IPOBOAMTCA B  TEYEHHE  BCETO
[IPaKTHYECKOI'0 3aHATHs 110 3apaHee BbIJAHHOM

TEMaTHKe. Bri6panHsIit TNperoJaBaTesieM
ofyJaronuiicss MOXeT OTBe4aTh ¢ Mecta Jubo y
JIOCKH.
5 DK3aMeH [IpoBomuTcss B 3aJaHHBI CpPOK, COIVIACHO Kommnekr
rpauky yuebHOro npouecca. IIpu BeicTaBIeHUN BOIIPOCOB K

OICHOK YYHMTEIBACTCSA YPOBEHB HpI/I06p6TeHHbIX OK3aMEHY .




KoMreTeHuli  ofyuaromerocs.  KommoHeHT
«3HATB) OLIEHHUBAETCS TEOPETHYECKUMH
BONIPOCAMH  TI0  COJEPXKAHHIO  JIUCIIHILIHHEL,
KOMIIOHEHTBI ~ «YMETb» H  (BIAIETHY -
NPaKTHKOOPUEHTHPOBAHHBIMH 38aHHUSIMH,
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