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IEJb M 3AJTAYU OCBOEHUSI YYEFHOM JIUCITUITJINHBI

[lenpr0 OCBOCHUS TUCITUIUIMHBI «MaTeMaTHKay SBIsSETCs (POpMUPOBAHHUE Y 00Y-
YAFOIIMXCSl KOMIUIEKCa KOMIIETCHIIMN, COOTBETCTBYIOIIUX WX HAIPABJICHUIO TOJIO-
TOBKH, U HEOOXOAUMBIX IS d(PGIEKTUBHOTO perieHus OyayImux mpodecCuOHaTbHBIX
3aad.

JIJist TOCTHKEHMSI TIOCTABJICHHOM 1IeTTH PeIIaroTCsl CISAYIONIUE 3a1a4u:

— M3yYeHUE OCHOBHBIX TOHATHUH MaTEMAaTHKH, HEOOXOIUMBIX ISl PEIICHUS TH-
MOBBIX 33/1a4;

— OCBOCHHE MAaTeMaTU4ECKOTo amrmapaTa, He0OX0AUMOTO ISl MOJICTTUPOBAHUS U
pEIIeHNS TEXHUYCCKUX 3a/]ad MO KCIUTyaTallud TPAHCIIOPTHO-TEXHOJIOTHYECKUX Ma-
IITUH ¥ KOMIIJICKCOB,;

— pa3BUTHE JIOTHYECKOTO MBINUIICHUS W CIIOCOOHOCTH CAMOCTOSITEIBHO PACIIIH-
PATH U yIIyOJIsITh MaTEMAaTHIECKAC 3HAHUS.

1 MECTO JUMCIMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucmurmuaa b1.0.10 «MaTteMaTtuka» OTHOCHTCS K 00s13aTeabHOM YacTu bioka 1
«ucuurmuuel (MOyJn)» y4eOHOTO IJIaHa.
JucnunnuHa u3ydaercs B 1 cemectpe Ha | kypce B ouHOM (popmbl 00yueHus, B 1
u 2 cemectpax Ha | kypce B 3a04HON (POpMBI 00yUEHUS.

3. KOMIIETEHIIUA OBYYAIOLIEI'OCSl, ®OPMUPYEMBIE B PE-
3VJIbBTATE OCBOEHUSA JUCIHHUIIJIMHBI/ O’ KUJAAEMBIE PE3YJIBTATDBI
OBYYEHUA 110 3ABEPIIEHMU OCBOEHUSA HPOI'PAMMBI JUCLMU-
IJIMHBI

[Ipormiecc w3yueHUs AUCIUIUIMHBI HAMNpaBlieH Ha (POPMUPOBAHUE CIICTYIOIIUX
komriereHuui (B coorBerctBun ¢ ®I'OC BO u TpebGoBaHUsIMU K pe3ysbTaTaM OCBOE-
Hust OITOII):

Kapra hopmupoBansi KOMIETEHITUN IO TUCIUATIIIHHE

Kon u naumenoBanue | Kopa m HanMeHOBaHHWE UHAM- [lepeuenb mIaHUPYEMBIX pE3yJIHLTATOB
KOMIICTCHIINHU KaTopa JOCTUXKCHUA KOMIIC- 06y‘-ICHI/I$I 10 JUCHUITIIINHE
TEHIIUA
YK-1 Cnocoben WJI-1.AHanu3upyer 3amady, | 3HAET THUIOBYIO CTPYKTYpY 3aJaud M OC-

OCYIIECTBJISITh TIOUCK, | BBIACHSS € 0a30Bble cocTaB- | HOBHBIC 0a30BBIC COCTABIIOLINE 3a/[a9n
KpI/ITI/I“ICCKI/Iﬁ aHATH3 JISTFOIITHE. YMmeert AHAJIIM3UPOBATH 3a/lavy, BBIACIIAA €€

0a30BbIE COCTaBJIAIOIIMUE, COOTHOCHUTH 3a-
Y cuHTe3 nHpOopMa-

)laqy C TEM MJIN UHBIM U3BCCTHBIM THUIIOM
ouH, HPUMCHATE CH- Biaaeer HaBLIKOM aHaIM3a IIOCTaBJIEHHON

CTCMHBIM IIOAXO VA 3a/1a4M, BBIJENAS €€ 0a30BbIE COCTABIIAIO-
pelIeHus TOCTaBJICH- IIME U TAIbl PeaTH3aliu
HBIX 3a/a4 NJI-2. OcyIuecTBisieT MOUCK, | 3HAET OCHOBBI TIOMCKa, COOpa U 00pabOTKH

KPUTHYECKUN AaHAJIW3 U CHH- MH}OpMALUH
TE3 HH(bOpMaHI/II/I HCO6XOI[I/I- Ymeer OPUMCHATHL MCTOJUKU IMOUCKA, cbo-

. pa u 00paboTKM WHGpOPMAIMK; OCYIIECTB-
MOM, IJI1 PEIIEHUSA MOCTaB- .
JSATh KPUTHUYCCKUH aHAIU3 W CHHTE3 WH-
JICHHBIX 3a7a4.




(dhopMaruu, MoTy4eHHON W3 Pa3HBIX HCTOY-
HHUKOB

Bnapneer HaBbikOM mOUMCKa, cOopa, omwca-
HUS, CHCTEMAaTH3allii W aHajau3a HHQOp-
Mallid HEOOXOAMMOW, IS PEIICHUS I10-
CTaBJIEHHBIX 32744

N/I-3. BriOupaer BapuaHT
pelleHns 3a7adyd Ha OCHOBE
KPUTUYECKOIO aHalu3a U CH-
CTEMHOI'0 IIOJIX0/1.

3HaeT paszIMuYHBIE TUIBI 327124 U CIIOCOOBI
UX peleHus

YMmeer BHIOUpaTh BApUAHT PELICHUS 3a1a41
Ha OCHOBE KPHUTHMYECKOI'O aHaju3a U CHU-
CTEMHOI'0 OIX0a

Buianeer HaBBIKOM BHIOMpATh U peEaNU30-
BbIBaTh BapHaHT PELICHUS 337a4d Ha OCHO-
BE€ KPUTHYECKOTO aHAIM3a U CHUCTEMHOIO
noaxonaa

OIIK-1 Cnocoben
MPUMEHSTH €CTe-
CTBEHHOHAY4YHBIC U
OOIIenHXKEHEPHBIE
3HAHMA, METOJIbI Ma-
TEMaTHYECKOro aHa-
JM3a U MOJIEJINPOBa-
HUS B Ipodeccro-
HaJILHOH JesITeNbHO-
CTH

NJ-1. Tlpumenser 3HaHUS
MAaTeMaTUYECKOTO aHajau3a M
MOJIETTUpOBaHus B mpodeccu-
OHAJILHOM JEATEIBHOCTH.

3HaeT OCHOBHBLIC IIOHATHS MaTeMaTH-
YECKOr0 aHalin3a U METOJbl MOIEIUPO-
BaHUA

YMeeT HpI/IMeHSITI) 3HAHUS MaTCMaTH-
YECKOr0 aHajii3a W MOJICJTMPOBAaHUS B
PO eCCUOHAIIBHON IEATETLHOCTH
Baaneer HaBblkaMU NPUMEHEHHUs 3HA-
HUM MaTeMaTHYCCKOI'0 aHajn3a U MO-
JISTTUPOBaHKS B MPO(HECCHOHATLHOM Jie-
ATCIBbHOCTHU

OIIK-3 CnocobeH B
cdepe cBoeit mpodec-
CHUOHAJIbHOH Aes-
TEITbHOCTHU TIPOBOIUTH
M3MEepeHus U HalIo-
neHus, 00pabaThIBaTh
Y NIPEAO0CTABIATh
IKCIIEPUMEHTAIIbHBIC
JTAHHBIE U PE3yJIbTaThl
HUCHBITAaHUH.

N-2.06pabarbiBaeT U npen-
CTaBJISICT TOJIYYCHHBIC JKC-
MepUMEHTaIbHbIE JITaHHBIE U
pe3yNIbTaThl HMCIBITAHHUH, JIe-
7aeT 000CHOBaHHbBIE BBIBO/IBI.

3HaeT OCHOBHBIE CIOCOOBI 00PaOOTKH U
NPEJCTAaBICHUS  AKCIEPUMEHTAIBHBIX
JAHHBIX W PE3YJIbTATOB UCIIBITAHUMA
Ymeer oOpabaTeiBaTh U MPEICTABISTh
MOJIy4YEHHBIE IKCTIIEPUMEHTANIbHbBIE JaH-
HBIC U Pe3yJbTAaThl MCIBITAHUH, JeaTh
000CHOBaHHbIE BBIBOJIbI

Baaneer HaBsikamMu 00paOOTKU U TpeI-
CTaBJICHUS TOJYYECHHBIX SKCIIEPUMEH-
TaJIbHBIX JIAHHBIX W PE3YJIbTATOB HCITHI-
TaHUH, eraeT 000CHOBAHHBIE BBIBOJBI

4. CTPYKTYPA U COAEPKXAHUME JUCIHUIIJIMHbI

4.1 O0beM TUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

OO0mast TpyI0eMKOCTh TUCIUILTAHBI COCTaBIseT 6 3a4eTHBIX enuuuil, 216 ya-

COB.
JJIs1 04HOM (popMBbI 00YUECHUS
Tpynoemkocts Cemectper
(ko-BO HeEH
JTCITUTLTHHBI B cemecTpe)
Bun yae6HO# paboThI
O0Bem KoH-
Bceero .
TaKTHOM 1(18)
94acoB
paboThI
AyIuTOpPHAasi KOHTAKTHAas1 padoTa (Bcero) 90 90 90
BTOM | Jlekuuu 36 36 36




upcne: | [IpaKkTHUYECKHE 3AHATHS 54 54 54
CamocrositesbHas padora cryaenra (CPC) (Bcero
p YA (CPC) ( | g9 6,85 99
B TOM YHUCIJIE:
n
3y4eHHE BOMPOCOB, BBIHOCUMBIX Ha 42 45 42
CaMOCTOSITENIbHOE U3yUYeHHE
CPCBs
cemecTpe: [loaroroBka K NpakTUYECKUM 3aHATUSAM 18 — 18
" | BeilmoniHeHHEe  MHIWMBUAYAIBHBIX  J10- 39 B 39
MAIlIHUX 3aJJaHHUI
CPCB
DK3aMeH 27 2,35 27
CECCHIO:
Buji npomexyTouHOIi aTTecTanuu (3a4eT, JK3aMeH) |dK3aMeH — JK3aMEH
OO6mas TpyA0eMKOCTh, Yac. 216 96,85 216
O01asi TPy10€eMKOCTb, 32a4eTHbI€ eINHUIIbI 6 6
JJIA 32049HOM GopMbl 00yUeHHs
CemecTtpbl
TpynoemMkocTb
(koy1-BO HENENb B
JTUCITUTUTAHBI
Bunx yueOHOI paOOThI cemectpe)
i p Beero O0BbeM KOH-
TakTHOM pabo- | 1(18) | 2(18)
4acoB
TBI
AyIUTOpPHAasi KOHTAKTHAs padoTa (Bcero) 20 20 8 12
B TOM Jlexuun 8 8 4 4
gucie: | [lpaktuueckue 3anarus 12 12 4 8
CamocrositesbHas padora cryaenra (CPC) (Bce-
P yaenra (CPC) ( 187 2,35 100 | 87
ro), B TOM YHCJIE:
nu HUE BOII B, BBIHOCHMBIX Ha
3y4€HHE BOIIPOCOB, oc 94 62 32
CaMOCTOSITEIILHOE H3yUeHUE
CPCs
cemecTpe: [ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 50 - 20 30
‘B .
BIMOJHEHNE  MHJMBHIYaTbHEIX 10 43 B 18 o5
MAaITHHUX 3aJJaHUH
CPCB
DK3aMeH 9 2,35 9
CECCHIO:
Bua npomexyTouyHo# aTrecTanuu (3a4er, IK3a-
JK3aMeH — JK3aMeH
MEH)
OO0mas Tpy10eMKOCTb, 4ac. 216 22,35 108 108
OO0mas TPy/10eMKOCTh, 3a4€THbI€ e THHUIIbI 6 3 3

4.2 TeMaTHYeCKHI IJIaH JEeKIMOHHBIX 3aHATHI
JUTsl OUHOM (POpPMBI OOyUeHUS

Ne

IL./11.

TeMBbl TeKIIMOHHBIX 3aHITHN

TpyaoeMkocTb,u.

Pa3nea 1. JInneiinas aaredpa u aHAJMTHYECKAsl TeOMeTpPHs

1. [Nonsitne Matpuupl. OnpenenuTenn KBaJpaTHbIX MaTPHIl U UX CBOMcTBa. Mu-
HOpBI M anrebpamyeckue jgononHeHus. Teopema Jlammaca. Omnepanuu Hal
Matpunamu. OOpaTHas MaTpuIa.

2. JIluneliHas 3aBUCHUMOCTh M HE3aBUCHUMOCTH BeKTOpoB. basuc. PasznoxxeHue
BekTopa mo Oasucy. JlnmmHa BekTopa. Hampapmnsionme KOCHHYCHI BEKTOpA.
BekropHoe 1 cMelaHHOE MPOU3BEICHUE BEKTOPOB U UX CBOWMCTBA.

3. [TnockocTh ¥ ee ypaBHEHUs: ypaBHEHUE CBSI3KH IDIOCKOCTEH; o0Ilee ypaBHe-
HHUE MIOCKOCTH U €r0 YaCTHBIC CIIyYau; YpaBHEHHE TUIOCKOCTH, MPOXOASIICH
4yepe3 TpH JaHHbIC TOYKH, YPAaBHEHHE MIIOCKOCTH B OTpe3kax. PaccrosiHue ot




TOYKH JI0 MIIOCKOCTH. B3auMHoe pacmonoxkenue miockocte. [Ipsmas B mpo-
CTPaHCTBE W €€ YpaBHEHHA: OOIMe YpaBHEHHUS MPSMOI; mapaMeTpudecKne 1
KaHOHMYECKHUE YPABHEHHMS MPSIMOM; ypaBHEHHE MPSIMOM, TIPOXOJAIICH uepe3
JIBe TOUKHU. B3anMHOE pacmnonoxeHue IpsiMbIX U IIIOCKOCTEH.

Kommirexkcabie quciia, ux 1/1306pa>1<eHHe Ha IIJIOCKOCTH. MO,Z[YJ'II) U apryMmeHT
KOMIUIEKCHOTO 4YHcia. Pa3andHbie (bOpMLI 3alMCH KOMIUIEKCHOTO 4Ymcia AJl-
re6panqecxne JCUCTBHS C KOMIUICKCHBIMHU YHCIaMH.

Pazgen 2. Matemarnueckuii anaiau3 u nuddepeHnuaibHbie ypaB-
HEHUs

[Ipenen (yHKIUM, OCHOBHBIC CBOWCTBA MPEAETIOB. beCKOHEUHO Maliblie U
OeckoHeYHO Oompinmne (pyHKINU W WX CBO¥cTBa. llepBeIii m BTOpOW 3ameda-
TeNbHBIC Tipeaenbl. HenpepblBHOCTh QyHKIIMK B TOUKe W Ha uHTepBasie. On-
HOCTOpOHHHE Tpezensl. HempepbiBHOCTh pyHKImu. Knaccudukarms Touek
paspbiBa.

Onpenenenne Mpou3BOgHON (YHKINH, €€ MeXaHUIeCKUH cMBICI. OCHOBHEIE
npaBuia guddepenunponanus. [IponsBoaHas ClI0XKHOH M HapaMEeTPHUYECKH-
3agannbix Qyakuuid. duddepenunan Gpynkumu. [IpousBogusie u nuddepen-
LMajbl BICHINX MOpsiiKoB. TeopeMa Jlonurans.

Onpenenenne GpyHknun MHOTHX niepeMeHHBIX (DMII). Obnacte onpeneneHus
OMII. YacTtHble mnpupameHuss U 4dacTHele npousBogHble OMII. IlosHbli
muddepenunan. JuddepenunpoBanne cioxxHoi W HesiBHOM QyHKImiA. [Ipo-
W3BOJIHAS 110 HanpaBieHuto. I'panuenr.

[lepBoobpaznas pynkunu. Heompenen€HHbI HHTETpan U ero cpoicTBa. Tab-
JINLa OCHOBHBIX MHTErpanioB. VIHTerpupoBaHue 3aMeHOM epeMeHHou. HTe-
TPHUPOBAHHUE MO YaCTSIM.

WuTerpan oT ¢yHKIMA, comepKamux KBaapaTHRIA TpexwieH. HTerpupoBa-
HHUE TPUTOHOMETPHUUECKUX (QYHKIIHUH.

10.

OmpeneneHHbIl HHTETPAN - ompeaeieHne U cBoiictBa. ®opmyna Herotona-
JleitOnuia. HecoOCTBeHHBIC MHTErPaibl ¢ OCCKOHEYHBIMH IpEIEIaMi HHTE-
TPUPOBaHUS W OT HeorpaHWueHHBIX (yHKIMi. KpuBonmuHeiHble WHTETpa-
JIBI, WX BBIYHCIICHUE U YCIIOBHE HE3aBUCUMOCTH OT JIMHUH HHTCTPUPOBAHUS.

11.

Huddepennmanbupie ypaBHeHus. [loHsTHe 00 00IIEM M YaCTHOM pPEHICHUSIX
muddepenunansHoro ypasHenus. 3agada Komm. Juddepenunanbheie ypas-
HEHMS C Pa3desIIoUMMuUc nepeMeHHbIMU. OpHoponuble auddepeHnras-
HBbIC ypaBHEHUS, JHHEHHbIE Nu(QepeHInanbHble ypaBHeHUs 1-ro mopsaka.
Jluneiiable onHopoaHble auddepeHanbHble ypaBHEHHSI.

12.

CrpykTypa OOIIero pemeHus JMHEHHOro HEOOHOPOIHOro AuddepeHImansb-
HOTO ypaBHEHHE BTOPOTo mopsiaka. VHTerpupoBanue JTMHEHHBIX HEOJAHOPO-
HBIX Ju(pdepeHIMaTbHbIX YPaBHEHUH C IMOCTOSHHBIMU Koddduimentamu c
MIpaBOM YaCThIO CHENMAIBHOIO BUJA.

13.

UucnoBsle paasl - onpeaeienue, neiictsus Hag HuMu. Heo6xonumoe ycinoBue
cxoauMOocCTH. JlocTaTouHble MPU3HAKK CXOAMMOCTH 3HAKOMOJIOKHUTEIBHBIX U
3HaKOUepeayIoIuXcs psAoB. AOCOIIOTHAS U YCIOBHAsl CXOJUMOCTb 3HAKOIIe-
pemenHbIX psioB. Crenennsie psiabl. Teopema Abens. MutepBan u paauyc
CXOAMMOCTH CTENEHHOTO psaa.

Pasnen 3. Teopusi BepoATHOCTEH M MaTeMATHYeCKAsl CTATHCTUKA

14.

Buner cydaiineix coObiTii. Kitaccndeckoe orpe/ieneHne BeposITHOCTH. DJie-
MEHTbI KOMOMHATOpUKH. Teopema ClIoKeHHs BEPOSITHOCTEH. Y CIIOBHAsI BEPO-
ATHOCTb. TeopemMa yMHO€HUs BeposTHocTel. dopmysa MoJHOW BEpOSITHO-
ctu. ®opmyna baiieca.

15.

CrydaliHble BEIMYUHBI. [JUCKpETHBIC U HEMPEPHIBHBIC CIyYalHbIC BEIUUMUHBI
M CrocoOBl WX 3anaHus. UWCIIOBBIC XapaKTEPUCTHKH CIIyYalHBIX BEIUYHH.
HopManbHblid 3aKOH paciipeieieHUsl HeIPEPhIBHON CIIy4YalHOW BEJIMYUHBI

16.

OCHOBBI CTaTHCTUYECKOTO OMHCAaHUS. BapWalMOHHBIA psAl, €ro YHCIOBbIC
XapaKTePUCTUKH U Tpa)MuecKoe MmpecTaBicHue. ToUeuHbIe H HHTEPBALHBIC
oleHKHU. JloBepuTEIbHbI UHTEpBaAJ. Y POBEHb 3HAYUMOCTHU. J[oBepUTENbHBIN




HUHTCPBA IJId OLICHKU MATCMATUYCCKOTO OXUAAHUA U CPCAHCTO KBaJApaTHU4-
HOI'0O OTKJIOHCHHUA HOPMAJIBHOI'O pacCpEacICHN.

17. | Cratuctudeckas rumote3a. O0mas cxema IpOBEPKH CTATUCTHICCKUX THIIO- 2
te3. [IpoBepka THIIOTE3bl O pacHpeAEiICHHWH T'eHEPaTbHON COBOKYITHOCTH.
Kpurepuu cornacust [lupcona
18. | ®ynknmoHanpHAsA, CTATHCTHYECKAs M KOPPEISIHMOHHAs 3aBUCHMOCTH. Oc- 2
HOBHBIE TIOJIOKEHHSI KOPPEIALUOHHO-PETPECCHOHHOrO aHanu3a. JluneitHas
napHas perpeccus. Koaddunuent koppensiuuu. YpaBHenus perpeccun. [1po-
BEpKa 3HaYMMOCTH M MHTEPBaJIbHAS OLICHKA IApaMETPOB CBSI3H.
Hroro: 36
J1s1 32049HOM GopMBbI 00yUeHUs
Ne .
. TeMbl JIEKIIMOHHBIX 3aHITHHA TpyroeMKoCTb, 4.
Pasznea 1. Jluneiinas aare6pa u anaauTu4deckasi reomeTpusi
1. CxkassipHOe, BEeKTOPHOE 1 CMEIIaHHOE MPOM3BEICHIE BEKTOPOB, MX CBOMCTBA. 2
Pa3nes 2. MatemaTnueckuii anaiau3 u 1u¢gepeHunanbHble
YpPaBHEHUSA

2. Omnpenenenne ¢yHknmu MHOTUX TepeMeHHBIX (DOMII). Ob6macte ompeneneHus 2
OMII. Yacrasie npupanienust U yactHble mpousBogusie OMIN. [Nonueiit mudde-
perrman. {uddepermpoBanre crioxxaon QyHKIHIA.

3. IepBooOpazHast ¢yHkmu. Heonpenen€HHbI UHTETpal U €ro CBOMCTBA. Tabmwiia 2
OCHOBHBIX MHTErpajioB. Meton 3amenbl nepemeHHoll. ®opmyna HeroToHa-

Jleitonnna. Juddepenumansasie ypaBHeHus. [Tonstue 06 oOiieM ¥ 4acTHOM pe-
meHnsix mudheperimansaoro ypaBHeHus. uddepeHnmanpaple ypaBHEHHS ¢ pas-
JTSIFOLIMMUCS IEPEMEHHBIMH.

Pa3nes 3. Teopusi BepOSITHOCTEH M MATEMAaTHYeCKAA CTATHCTHKA

4. Krnaccuueckoe onpeneneHne BeposSTHOCTH. Teopema CIIOKEHHsI BEPOSTHOCTEH. 2
3aBHUCHMBIE U HE3aBHCHMBIE COOBITHS. Y CIIOBHASI BEPOSITHOCT. TeopeMa yMHOXe-

HUs1 BepossTHOCTEW. PopMyJta nonHoi BepositHocTi. Popmyiia baiieca.
Hroro: 8
4.3 Temaruveckuii IJIaH NPAKTUYECKUX 3aHATHI
JUIsL OYHOM (popMBI 00yUEHUS
Ne TeMbl IPaKTUYECKUX 3aHATUN Tpynoemxocte,
I./11. 4.
Pa3nea 1. JInneiinas ajaredpa u aHAJMTHYECKAs TeOMeTPHs

1. Brruncnenue onpeaenureneil 2-ro u tpersero nopsakos. @opmynsl Kpamepa. 2

2. Onepauuu Hag MaTpuiamMu. Matpuunsiid crioco0 pemrenust CJIAY. 2

3. Panr matpuns! u ero Berancinenue. Kpurepuit Kponekepa-Kanennu coBmectHo- 2
ctu CJIAY. Pemeane CJIAY meromom ["aycca.

4. | [lelictBus HaI BEKTOpaMH B KoopauHaTHOM (opme. [[muHa Bekropa. Hampapstorime 2
KOCHHYCHI BekTopa. CKaJsipHOE, BEKTOPHOE, CMELIAHHOE NMPOU3BEICHUSI BEKTO-
pOB.

5. | Obuiee ypaBHeHHE IJIOCKOCTH; YPaBHEHUE INIOCKOCTH, TPOXOASIIEH Yepe3 TpU 2
JaHHBIE TOYKH, YpaBHEHHME CBS3KHM IUIOCKOCTeH. BzammHOe pacmonoskeHue
MJIOCKOCTEM.

6. O0mme ypaBHEHHUS MPSMOM; MapaMeTpUUECKHEe W KAaHOHMYSCKHWE YpaBHEHUS 2

NpsAMOM; ypaBHEHHE NMPAMOU, TPOXOSAIIEH uepe3 JIBe TOuku. B3auMHoe pacmo-
JIO)KCHHE MPSMBIX U TIOCKOCTEH.

Pazgen 2. MaTtemaruueckuii anaiau3 u n1uddepeHnuanbHbie
YPaBHEHUSA




7. | Boruucnenue mpenenoB (GyHKuMA. PackpbiTHe HeONpeneNeHHOCTEH BUIa H, 2
P} ]. TlepBsIit U BTOpOIi «3aMeuarenbHbIe» mpeaelsl. MccnenoBanue GyHKIuUiA

©
Ha HEMPEPHIBHOCTH B 33JJaHHBIX TOYKaX.

8. OcHoBHbIe npaBwia auddepenimpoanus. [IpousBomHas cioxHON (QyHKIUU. 2
Huddepentman hyHKIHIN.

9. | IIpomsBomubie 1 nuddepeHnramsl BRICITNX MopsakoB. [Ipasuno Jlomuras 2

10. | AuddepenuupoBanne (yHKIMH HECKOJIBKMX TNepeMeHHbIX. [IponsBogHas 1o 2
HanpasseHuto. ['pagueHr.

11. | [lepBoobpazHast pyHKIHNK ¥ HeONpeAeNeHHbINH HHTerpan. TadnmaHoe UHTEeTpH- 2
poBanue. THTerpupoBaHue mMocpecTBOM 3aMEHBI IEPEMEHHOM.

12. | Murerpan oT ¢yHKUUH, coaepkKallux KBaApaTHHIN ABywieH. HTerpupoBanue 2
10 YacTsIM

13. | UnTerpupoBaHue HEKOTOPHIX HWpPpAIMOHANBHEIX (yHKIWA. WMHTErprpoBanne 2
TPUTOHOMETPUYECKUX (DYHKLHH.

14. | Boruucnenue onpeneaeHHOro UHTerpana. I'eoMeTpuyeckue MpUiIoKeHUs onpe- 2
JeJICHHOTO WHTerpana. BeluuciieHne HecOOCTBEHHBIX WHTETPaloB MO OecKo-

HEYHOMY TPOMEXYTKY. MIHTerprpoBaHrne HEOTrpaHWYEHHBIX (YHKIMA. Berauc-
JICHUE ONpEeeIEHHOT0 HHTErpaa.

15. | Boruncnenue KpuBOJUHENHBIX HHTETPAIOB. | eomMeTpuueckue u MeXxaHHYECKre 2
MPUIOKEHUS] KPUBOJIMHEHHBIX HHTEIPAJIOB.

16. | UnTerpupoBanue quddepeHITnaIbHbIX YPaBHEHHS ¢ Pa3IeIsIOIIIMUCS Tepe- 2
MeHHbIMH. HaxoxkieHre o0IuX 1 YacTHBIX WHTerpasioB. IHTErpupoBanue oi-

HOPOJHBIX AU depeHIMaIbHbIX YpaBHEHHH IEPBOTO TOPSIIKA.

17. | UuTerpupoBanue MMHEHHBIX TuddepeHnnanbHbe YpaBHEHHUS IEPBOTO HOPSII- 2
Ka.

18. | MHTerpupoBaHue TMHEHHBIX HEOTHOPOAHBIX TU(PPEepEHIIMAIBLHBIX YPaBHEHUH ¢ 2
MOCTOSIHHBIMU KO3 QHIIMEHTAMH € TIPAaBOW YaCThIO CHEMAILHOTO BUJIA.

19. | Yucnossie psapl. HeoOxomumelid mpu3Hak cxoauMocTH psiga. JloctaTounble TpH- 2
3HAKU CXOAMMOCTH YHCIIOBBIX PSIIOB

Pa3neu 3. Teopusi BeposiTHOCTEH M MAaTEMAaTHYeCKAsA CTATHCTHKA

20. | HenocpeactBeHHbIi moacyeT BeposTHOCTEH. TeopeMbl CIOXKEHHS M yMHOKEHUS 2
BepositHocTel. [lonHas BepositHocTs. @opmyna baiteca

21. | IloBTOpHBIC HE3aBUCHUMBIE HCIIBITAHUSI. 2

22. | JluckpeTHbIe CilydaiiHble BEIMUMHBL. Psy pacnipenenenus. YucioBbie XapakTepu- 2
CTUKHM JUCKPETHOM ciydailHOM BenuuuHbl HemnpepbiBHas ciaydaiiHas BEIMYUHA.
Wnrerpanshast ¢yHkuus pactpenenenus. [InotHocts pacnpenenenus. Yucnosbie
XApaKTEPUCTUKU HENIPEPBIBHON CIIyYalHOW BEJIMUMHBL.

23. | Bapuarmmonnsrii psa. [lonmuron u rucrorpamma. UncioBbie XapaKTEPUCTUKH CTaTH- 2
CTUYECKHUX PACIPENICIICHHM.

24. | UnrepBanbHble OLEHKH. JlOBEepUTEIbHBIM MHTEPBAN AJS OLIEHKH MaTeMaThde- 2
CKOTO OXXHJIAHUS M CPEHETO KBAJAPATHYHOTO OTKJIOHEHHS] HOPMAaJIbHOTO pac-
MIpeIeeHns

25. | IlpoBepka cTaTUCTHYECKHUX THUIIOTE3 2

26. | Koppensumonnsiii ananus. JluneliHast napHasi perpeccus. Koaddumument xop- 2
pemsinyu. [IpoBepka 3HAYMMOCTH ¥ MHTEPBAJIbHAS OIIEHKA MTAPaMETPOB CBSZH

27. | Perpeccuonnslii ananus. Ilapaas perpeccuonnas mozaens. [IpoBepka 3HauuMO- 2
CTH M MHTEpBAJIbHAS OLICHUBAHUE YPaBHEHHS U KO3 PHUINEHTOB PErPECCHH.

Hroro: 54
U1 3a09HON (POPMBI 00YUESHHUS
Ne . TpynoeMKocTb,
- TeMbl IPaKTUYECKUX 3aHATUN 0

Pa3nea 1. JInneiinas aaredpa M aHAJUTHYECKAsi TeOMeTPHSA




Omnpexenurenn BTOPOro M TpeThero nopsaakos. O6paTHas marpuna. Onepaunu
HaJ MaTpuuamu. PaHr MaTpuisl 1 €ro BHIYUCIICHHUE.

IlmockocTh M ee ypaBHEHHs: ypaBHEHHE CBS3KH IUIOCKOCTEH; oOlee ypaBHEHHE
TUTOCKOCTH M €T0 YaCTHBIC CITydau; YpaBHEHHUE IUIOCKOCTH, TIPOXOIAILECH uepe3 Tpu
JTAHHBIE TOYKH; YpaBHEHHE IUIOCKOCTH B OTPE3Kax; HOPMaJbHOE YpaBHEHHUE TIIOC-
KocTd. PaccTosiHMe OT TOYKH JI0 TUIOCKOCTH. B3auMHOE pacnosiokeHue MIOCKOCTEN

Paszgen 2. MaTtemaruueckuii anaiaus u nuddepeHnuanbHbie
YPaBHEHUSA

OcHoBHbIe MpaBuia guddepeHunpoBanus. [IponzBonHas cIoXHON QyHKINH.
Huddepenunan pynxuuu. [TponsBoausie u auddepeHnmrans BEICIINX MOPSA-
koB. [IpaBumno Jlonurans

Heonpenenénnpiii maTerpa. TabmudHOe MHTETpHUpOBaHUE. METom 3aMeHbI Tiepe-
MeHHOU. THTerpupoBaHue Mo 4acTsM.

WnrterpupoBanue audepeHHanbHbIX YPaBHEHUS C pa3AeisIoIIUMHUCS Tepe-
MeHHbIMH. HaxoxneHue oOImMX M YacTHBIX HMHTerpajioB. MHTerpuposanue
OJTHOPOAHBIX M JIMHEHHBIX T QepeHInaTbHbIX YPaBHEHUHM IEPBOro MOpsiIKa.

Pasznen 3. Teopusi BeposiTHOCTEH M MaTeMAaTHYeCKasi CTATUCTHKA

BapuanumoHHBIH psijI, €ro YHCIOBbIe XapakTepucTuku. O0mmas cxeMa mpoBepKu
runote3. Kpurepun cornacusi Ilupcona. KoppensuuoHHO-perpecCUOHHBIN

aHaJInu3

HUTroro:
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4.4 TemaTH4yeCcKUil NJIaH Ja0OPaTOPHBIX padoT
JlaHnHbIi BUA pabOTHI HE NPEyCMOTPEH PabOYMM TUIAHOM

4.4 CamocrosiTeibHAsi pa00oTa CTYJA€HTOB
JUTs1 OYHOM (POpPMBI OOyUEHHUSI

Bun camocrositensHOM paboTh

Hazpanue
(conepxanue paboOThI)

O0beMm akaj.
4acel

I/I3y‘-ICHI/IC BOIIPOCOB, BLIHOCUMBIX Ha
CaMOCTOATCIIBHOC N3YUCHUC

DOneMeHTapHble  MpeoOpa3oBaHUsl — MAaTpPHII.
Martpuunsiii crioco0 pemenust CJIAY. ®op-
Myabl Kpamepa.

Buner BektopoB. CkansipHOe NPOU3BEICHNE
BEKTOpPOB U ero cpoiictBa. JIuHeliHble omepa-
UM Haja BekTopamu. IIpoeknuy BekTOpa Ha
ocw. CpoticTBa mpoekiuii. JleicTBus Haa BEK-
TOpaMH, 33/IaHHBIMH B KOOPAWHATHOU (hopMe.
IIpumeHeHne BEKTOPHOH anreOpsl B MEXaHHUKE.
Paznuunbie Gopmbl 3amanus MpsSMON Ha TUIOC-
KOCTH. BzanMHOe pacmojoXeHHe NPSMBIX.
PaccTosHue oT TOUYKH 10 NPSIMOH.

Jluaun  BTOporo mopsnaka. Kanonmdeckue
YpaBHEHUSI KPUBBIX BTOPOTO MOPSIIKA: OKPYXK-
HOCTH, 3JUIMIICA, TUIEepPOOIIbl, Mapaboibl U UX
XapaKTEPUCTUKH.

OcHOBHBIE TeOopeMbl IH(depeHIINaTIbHOTO UC-
yucieHus: TeopeMsl Posuis, Jlarpanka, Ko u
UX IPUMEHEHUE.

IIpuMmeHeHue NPOU3BOJHON K HCCIIENOBAaHHUIO
GbyHKIHNA. DKCTpeMyM (YHKITHH. BBRITyKITOCTH
Y BOTHYTOCTh Tpaduka GyHKUUH, TOUKH Mepe-
ruba. AcumnrtoTsl rpaduka. Cxema Hccieno-
BaHMS M IOCTPOCHUS rpaduka yHKINH.

42




IToBepxHOCTH UM JNHUHUU YPOBHS ODKCTPEMYyM
OMII. Hanmenbiiee 1 HanOopiee 3HAUCHUS
OMII Ha 3aMKHYTOM MHOXeECTBe Meroxa
HAaWMEHBIIIUX KBaJIPaTOB.

WHrerpupoBanue pallOHAIBHBIX Ipo-
Ocii. InTerpupoBanre HEKOTOPHIX HpPpPaIHo-
HabHBIX QyHKOMA. [IponsBoaHas oT ompeze-
JIEHHOT'O MHTErpajia Mo NepeMeHHOMY BEpXHe-
My mpezaeny. ['eomerpuueckue U MexaHUYe-
CKH€ TIPUJIOKEHMS OTIPEEICHHOTO HHTErpaa.
VYpaBHeHHs B TNOJNHBIX auddepeHImanax.
VYpasaeane bepaymmn Cucrtemsl nuddepen-
LUAaJbHBIX ypaBHEHHN. Penienue cucremsl Jin-
HEHHBIX MU GEPSHIIMANBHBIX YPaBHCHUN C
MOCTOSTHHBIMU Kod(durmentamu. [uddepen-
LUaJIbHbIE YPABHEHUS BBICIIUX MOPSIKOB, J0-
ITyCKaroIline NOHWKEeHNE TIopsiIKa.

CaoiicTBa cxomsamuxcs psnoB.. OueHka ocra-
TOYHOIO ujieHa psga JleicTBUs cO CTENEeHHBI-
MU psaamu. Pasnoxkenue QyHKIUH B CTENCH-
Hble psaabl. Panel Telnopa u MakiopeHna. Pas-
JIO’)KEHUE HEKOTOPBIX 3JIEMEHTAPHBIX (YHKIHN
B psig MakiopeHa.

[ToBTOpHBIE HE3aBUCUMBIE HCHObITaHUSA. Dop-
myna bepuymmm. CBolicTBa OMHOMHATBHOTO
pacmpeneneHuss BeposTHOcTed. HaueposT-
Hellllee YHUCIO HACTYIUIEHHWH coObITHi. Jlo-
KaJbHast Teopema Jlammaca. MHrerpanbpHas
teopema Jlammaca. AcuMmmnrorudeckas Gopmy-
na [lyaccoHa.

BeposTHOCTh ONafganusi CIly4aiiHONW BEIUYH-
HbI B UHTepBaJl. CBOMCTBA YUCIOBBIX XapaKTe-
PUCTHUK CITyYalHBIX BEJTUYUH.

Mopna u Meauana. Tumbl BeIOOpok. Hecme-
mieHHble, 3(Q(EKTHBHBIE U COCTOSATEIbHBIC
OLICHKH.

IIpoBepka THMOTE3BI O PABEHCTBE T'€HEpAIb-
HeIx [IpoBepka rUMoOTe3bl O paBEHCTBE TEHe-
pPaIbHBIX AUCHEPCUN ABYX HOPMAJIbHBIX COBO-
KYITHOCTEH.CpETHUX NIBYX HOPMaJbHBIX COBO-
KYITHOCTEM.

[TonsTue o HenuueitHoOU perpeccuu. Koppe-
JISIMUOHHOE OTHOIICHHUE.

W3ydeHne NeKIMOHHOTO MaTepuana; pado-
Ta C OCHOBHOM, JIONOJHUTENBHON JHUTEpa-

[TonroToBka K MpakTUYECKUM 3aHATHAM |TYpoil M pecypcamu HH(POPMAIMOHHO- 18
TEJIEKOMMYHUKAIIMOHHOW cetn  «JHTep-
HET»
BeinonHenne WHIMBUAYalbHBIX — J0-|PemnieHne THUIOBBIX 3a4ad IO OIpPENEseH- 39
MaIllHUX 3aJaHuil HOM TeMe JUCUUIUIMHBI
N3yueHnue BONPOCOB, BEIHOCHUMBIX Ha K-
3aMEH C HCIIOJIB30BAHMEM KOHCIIEKTOB
IToaroroBka K MpOMEXYTOYHOM arTe-  |JIEKLUH, MaT€pUaoB IIPAKTUYECKUX 3aHs- 27

cTanuu (3K3aMeH)

THUH, OCHOBHOH W JONOJIHHUTEIBHOM JIUTE-
patypel, pecypcoB  HH(POPMAIMOHHO-
TEeJICKOMMYHUKaIMOHHOW cetu  «IHTep-




[HeT»

UTOro
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JUIs1 3a04HOM (hOpMBI OOYyICHUS

Bua camocrositenbHOM paboThI

Ha3Banue
(conepxanue paboOThI)

O0BeM akaj.
4ackl

I/IsyquI/Ie BOIIPOCOB, BLIHOCUMBIX Ha
CaMOCTOATCIIBHOC U3YUCHUC

Ilonsitne matpuuel. OnpenenuTenu KBaapart-
HBIX MaTpHUIl U UX CBoWcTBa. MHUHOpPHI U aj-
reOpandeckue AomonHeHus. Teopema Jlama-
ca. Omepaumn Han Matpunamu. OOpatHas
MaTpuLa.JJIeMEeHTapHbIe npeoOpa3oBaHUs
MATpHIL. MarpudHbIi  CIIOCO0  peIIeHHS
CJIAY. ®opmynbl Kpamepa. Panr Matpuns! u
ero Bbuucienue. Kpurepuit Kponexepa-
Kanennu comectnoctu CJIAY. Cxema pere-
Hus CJIAY meronom Iaycca.

Bunel BektopoB. CkansipHoe NpOU3BEICHNE
BEKTOPOB U €ro cpoiicrBa. JIuneiiHble onepa-
UM Haja BekTopamu. [Ipoeknuu BekTopa Ha
ock. CpolicTBa npoekuui. JlelcTBUs HaA BEK-
TOpaMH, 33/IaHHBIMH B KOOPJUHATHOH QopMe.
[IpumeHneHne BEKTOPHON anreOphl B MEXaHUKE.
Pasnmuunbie Gopmbl 3amanus MpsAMON Ha TUIOC-
KOCTH. B3anMHOe pacnojokeHue MpsIMBbIX.
PaccrosiHue oT TOUKH 10 IPSMOM.

Jluanm BTOporo mopsaka. Kanonndeckue
YpaBHEHUSI KPUBBIX BTOPOTO MOPSIIKA: OKPYXK-
HOCTH, 3JUIMIICA, TUIEPOOIIbI, Mapaboiibl U MX
XapaKTepUCTUKH.

Ilpenen  ¢yHKUMM, OCHOBHBIE CBOWCTBa
npezenoB. beckoHeuHo Manble ¥ OECKOHEYHO
Oonpime GyHKIMH U BX cBOWCTBA. [lepBhIil
BTOpOH 3aMeyvaTesbHbIe MpEaebl.
HenpepeiBHOCT, (YHKIIMM B TOYKE W Ha
uHTepBage. OpHOCTOpOHHHE Tmpenensl. He-
npepbiBHOCTh GyHKuuu. Knaccudukanus Tto-
YeK pa3phiBa.

OcHOBHBIE TeOopeMbl JTH(depeHIINaTIBHOTO UC-
quciaeHus: TeopeMbl Poms, Jlarpamka, Komm n
UX IPUMEHEHHE.

IIpumMeHeHne NpOU3BOJHOM K MCCIENOBAHUIO
¢bynkuumii. OxctpemyM pyHKOMH. BBITyKIOCTD
Y BOTHYTOCTh Tpaduka GyHKUUH, TOUKH Mepe-
ruba. AcumnToTel Tpaduka. Cxema uccieno-
BaHUsI ¥ IIOCTPOEHUS rpaduika QyHKIINH.
[loBepxHOCTM W JNMHHMU YpPOBHS ODKCTpEMYM
OMII. Haumenblee 1 HanOoJbllee 3HAYCHUS
OMII Ha 3aMKHYTOM MHOXecTBe Merox
HauMEHBIINX KBa/paToB.

WHTerpupoBanre pauroHanbHBIX qpodeil. Un-
TErpUPOBAHUE HEKOTOPBIX HPPaLMOHATIBHBIX
¢byukiuid. [Ipou3BomHas OT OIPEICICHHOTO
MHTErpaja Mo IepeMeHHOMY BEpXHEMY IpeJie-
ay. ['eomerpuueckue 1 MeXaHUYECKHUE MPUIIO-
KEHUS OIPEAETICHHOI0 HHTErpaa.
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Huddepenunansusie ypaBHenus. Ilonstue o6
0o0IeM W YacTHOM pemieHusx auddepeHim-
anpHOTO ypaBHeHus. 3amada Komm. [Iudde-
pEHLMANIBHBIE YPABHEHHSI C Pa3ACIsIFOIIUMHUCS
nepeMeHHBIMH.  OnHOpomHble nuddepeHm-
aNbHBIE ypaBHEHWs, JTUHEWHbIe nuddepernn-
anbHble ypaBHeHHs |-ro mopsiaka. JluneriHble
onHOpoaHble AuddepeHraIbHbIe ypaBHEHUSI.
VYpaBHeHHS B TIONHBIX IudQepeHnnanax.
YpaBHeHue bepryiu.

CtpykTypa 00IIero pemieHus JIMHEHHOTO He-
onHOpoaHOTO U dEepeHIINATBHOTO YpaBHEe-
HHE BTOpOro mnopsaka. MHrerpuposanue im-
HEHHBIX HEOJHOPOAHBIX AU epeHINATEHBIX
YpaBHEHUH C MOCTOSHHBIMU KO3 HUITUEHTaAMA
C MPaBOH YacCThIO CHELUATBFHOTO BHA.
Cuctembl  auddepeHIHaIbHBIX — YpaBHEHUH.
Penrenne cuctembl NMHEHWHBIX audepeHn-
aNBHBIX YPABHEHUH C TOCTOSHHBIMU KO3 (-
nueHTamu. JluddepeHnuanbabie  ypaBHEHUS
BBICIIMX TOPSAKOB, JOIYCKAIOIIUE IOHMKE-
HHE MOPSIKA.

CaoiictBa cxomsaumuxcs psinoB. OLeHKa ocTa-
TOYHOTO 4JieHa psiaa JIelcTBHS CO CTENEHHBI-
MU psigamu. Pasnoxenne (yHKIuili B cTerneH-
Hble psabl. Panel Telnopa u Makinopena. Paz-
JIOKEHUE HEKOTOPBIX 3JIEMEHTAPHBIX (pyHKIMH
B psg MakiopeHa.

IToBTOpHBIE HE3aBUCHMMBIE HcHbBITaHUA. Dop-
myna bepuymmu. CpolicTBa OWHOMHAIBEHOTO
pacnipenieneHust BepoatHoctei. Hauseposit-
Hellllee 4HCiI0 HACTyIUIeHWH coObiThil. Jlo-
KajgbHas Teopema Jlammaca. UWHTerpanbHas
Teopema Jlamnaca. Acumnrorndeckas Gopmy-
na [lyaccoHa.

CryuaiiHble BeTUYMHEL. J[UCKpETHBIE U HEMpe-
PBIBHBIE CITy4YaliHbIe BEIMYMHBI M CIIOCOOBI UX
3agaHus. YuCIIOBBIE XapaKTEPUCTHKH CITydai-
HBIX BennuuH. HopmanbHbI 3aKOH pacnpene-
JICHWSI HETIPEPBIBHOM CITy4ailHON BEJIMYUHBI.
BeposiTHOCTh Honafanus Ccay4aitHOM BeIUYM-
HBI B MHTepBai. CBONCTBA YHCIOBBIX XapaKTe-
PHUCTHUK CITyYailHBIX BETHYHH.

OCHOBBI CTaTUCTHYECKOTO OmMucaHus. Bapua-
IUOHHBIHN PsiJl, ET0 YHCIIOBBIE XapaKTEPHUCTUKU
u rpaduyueckoe npejacrasieHue.Mona u Meau-
aHa. Tumsl BEIOOPOK.

TodeuHble U MHTEpBaAJIbHBIE OLEHKH. [oBepu-
TenbHBIH mHTepBas.Hecmemennrle, 3¢ dek-
TUBHBIE U COCTOSITEJIbHBIE OLIEHKH. YPOBEHb
3HAYMMOCTH. JlOBEpUTENbHBIA WHTEpPBAN JJId
OLICHKM MaTeMAaTHYECKOT0 OXKHUIAHUS U Cpel-
HETO KBaJApPaTHYHOTO OTKJIOHEHHS HOPMaJIbHO-
T'O pacrpeesIeHus.

Cratuctuueckass rumoreza. OOmas cxema
MPOBEPKHU CTaTUCTUUECKUX rumores. [IpoBepka
TUIIOTE3bl O paclpeielIeHUH I'eHepajbHON Co-




BoKynHocTH. Kpurepun cornacus [lupcona
IIpoBepka THIIOTE3BI O PABEHCTBE T'€HEPAIb-
HbeIX [IpoBepka rMMIOTE3bl O paBEHCTBE I'€He-
PAIBbHBIX AMCTIEPCUN ABYX HOPMAJBHBIX COBO-
KyIIHOCTEH, CpeTHUX ABYX HOPMAJbHBIX COBO-
KYITHOCTEH.

@yHKIMOHANIBHAS, CTaTHCTHUYECKas U Koppe-
JIIUOHHAs 3aBUCUMOCTH. OCHOBHEBIE TOJIOXKE-
HUSL KOPPEIILUOHHO-PETPECCUOHHOIO aHAIIN-
3a. JIuneiinas mapHas perpeccusi. Koadounm-
€HT KOppesiIMHU. YPaBHEHUS PETPECCHU.
IIpoBepka 3HAaYMMOCTH ¥ MHTEPBAIbHAS OLICH-
Ka [apaMeTpoB CBA3H.

ITonsitue o HenmuueitHoOM perpeccuu. Koppe-
JSIMMOHHOE OTHOIICHHE.

W3ydeHue NeKIIMOHHOTo0 MaTepuaina; pado-
Ta C OCHOBHOM, JIOIOJHUTEIBHON JHUTEpa-
[TonroToBka K MPaKTUYECKUM 3aHATHAM |TYpoil M pecypcamu HWH(POPMAIMOHHO- 50
TeJIEeKOMMYHUKaMOHHONU cetu «/HTep-
HET»

BeinonHenue MHIMBUAYaIbHBIX no-|PermieHue TUIMOBBIX 3ajlady IO OMpeJeeH-
MAalIHUX 3aaHui HOW TeME TUCIUIUINHBI

43

W3y4yeHne BONPOCOB, BBIHOCUMBIX Ha K-
3aMEH C HCIIOJIb30BAHMEM KOHCIIEKTOB
JEKUUH, MAaTEPUAJIOB IPAKTUUECKUX 3aHs-
THUH, OCHOBHOH W JIONOJIHHUTCIBHOM JIUTE- 9
patypel, pecypcoB  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOW cetn  «JHTep-
HET»

IToaroroBka K HpOMC)KYTOqHOﬁ aTTc-
cTalluu

UTOI'O 196

5. METOJIMYECKME PEKOMEHJALIMA MO HW3YYEHUIO IUCILH-
IUIMHBI (MOJIY.JIS)

OOyvarommmMcst HeOOXOANMMO 03HAKOMHUTBCS C COJIepKaHueM pabodeil mporpam-
MBI JUCITUTUIMHBI, C IEJIIMH U 3a/1a4aMy TUCIHUIUINHEI, €€ CBSI3SIMH C IPYTUMU JTUCIIN-
IJIMHAMU 00pa30BaTEIHbHOM MPOTrpaMMBbl, METOIMUYECKHUMH pa3padOTKaMu MO JTaHHOU
JTUCITUTUIMHE, UMEIOIUMUCS Ha 00pa3oBaTeIbHOM TOpTaje U caiite kadeapsl, ¢ rpa-
(buKOM KOHCYJbTAIMI TpenoagaBaTeaei kadeapol.

N3yuas mucnuriauHy HeoOX0IUMO PaBHOMEPHO pacmpeesaTh BpeMs Ha Ipopa-
OO0TKY JICKITUH, CAMOCTOATEIFHYIO pa0OTy 1O BBIMOJIHEHUIO MTPAKTUYECKUX padoT, ca-
MOCTOSITEJIbHYIO Pa0OTy 1O MOJATOTOBKE K MPAKTHUYECCKUM 3aHITHSIM.

Hamucanne kKoHCHEKTa JEKIUNA: KPATKO, CXEMAaTUYHO, MOCJIEI0BATEILHO (HUKCH-
pOBaTh OCHOBHBIC TIOJIOKCHHUS, BEIBOBI, (POPMYIUPOBKH, 000OIIEHNS; TTOMEYaTh BaX-
HbIC MBICITH, BBIJCIATH KIIOYEBBIC CJIOBa, TepMUHBL. [lepen mnexiueil HEOOXOIAUMO
IPOCMOTPETHh KOHCIIEKT MPEABIAYIICH JIEKIIK, pa3o0paTh U 3aKOHCTICKTUPOBAThH TEO-
peTHUECKHe BOTPOCH], BRIHECEHHBIE Ha CaMOCTOATEIbHOE M3ydeHue. llpu 3arpynaHe-
HUSIX B BOCIPUATHN MaTepuaia CieayeT 0OpaTUThCS K JOIMOJHUTEIBHBIM JIUTEPATYP-
HBIM MCTOYHHUKAM, JICKTOPY WJIM K MPENOJaBaTeNi0 Ha MPaKTUYECKUX 3aHATHsIX. [Ipu



MTOATOTOBKE K MPAKTHYECKUM 3aHATUSM O3HAKOMUTHCS C TEOPETHUECKUM MATEPUATIOM
KOHCIIEKTA JIEKIIMM ¥ PEKOMEHIOBAHHBIMHU JIMTEPATYPHBIMA HMCTOYHMKAMHU, COOTBET-
CTBYIOLIMMU T€ME 3aHATHA. B Hauane 3aHATUA 3aaTh IPENOAABATEII0 BOIPOCHI 10
MaTepHually, BbI3BABIIEMY 3aTPYAHEHUSA B €r0 NOHMMAaHUU U OCBOCHUM IIPHU PELICHUU
3a/1a4, NMpeAHa3HAYEHHBIX I CaMOCTOSATENbHOrO pemeHus. Ha 3aHsaTun nOBOIWTH
KaXIyI0 3aJa4y 10 OKOHYATEIbHOIO PELIEHUs, B CIy4yae 3aTpyIHEHUN oOpamarbes K
npenogasarento. CTyIeHTaM, NPONYCTUBIIMM 3aHATHS, PEKOMEHIYETCsS SBUThCS Ha
KOHCYJIbTAlIMI0 K IPENOAABATENI0 U OTYATATHCA IO TEME IPOMIYIICHHOIO 3aHATHS.
JlomamHue 3aaHus JOJDKHBI BBINOJIHATBCS CAMOCTOSITENBHO, NPENOCTABISTHCA B
YCTaHOBJICHHBI CPOK W COOTBETCTBOBATH YCTAHOBIECHHBIM TPEOOBAHUAM MO O(OpPM-
JICHUIO.

[Ipu pabote ¢ nuTeparypoi ciaeayer oOpaTUTh BHUMAHHE HA UCTOYHHKU OCHOB-
HOI W JIONOJIHUTENIbHOM JIMTEpaTyphl, NPHUBEACHHbIE B padoueil mporpamme. Jlns
00JIbILIEr0 MPEACTABICHUS O JUCLUILIMHE BO3MOKHO 03HAKOMJIEHHE C TIEPUOIUYECKU-
MU U3JIaHUSAMHU [OCIEAHNX JET, IHTepHEeT-UCTOYHUKAMU.

IIpy mOArOTOBKE K 3a4€Ty WM 3K3aMEHY M3YYUTh KOHCIIEKTHI JIEKIIUM, MPaKTH-
YecKUX paboT M pEeKOMEHAYEMYIO JINTEPATYpPY, GUKCUPYs HESICHBIE MOMEHTHI JUIsl UX
oOCy>KJIeHHs Ha IUIAaHOBOM KOHCYJIbTAllMU. PeKoMeHIyeTcs IUPOKO UCTIONb30BaTh pe-
cypcbl ObC OMOIMOTEeKH aKaJeMuH.

6 OCHOBHASA, JONNOJHUTEJ/IBHASA JIMTEPATYPA, IPOIT'PAMMHOE

OBECIIEYEHHUE n PECYPCHbI NHO®OPMALMUOHHO-
TEJEKOMMYHUKAIIMOHHON CETU «<MHTEPHET»:

6.1. OcHoBHasi JUTEpaTypa:

6.1.1. Kpatkuif Kypc BBICIIEH MaTeMaTHKH [DJIEKTPOHHBIA pecypc] : yueOHuK /
pen.: K.B. bangun .— 2-e uzn. — M. : UTK "Jlamkos u K", 2015 .— 512 ¢. — ISBN
978-5-394-02103-9 .— Pexum moctyma: http://rucont.ru/efd/286978

6.1.2. Maremaruka. Yacte [. DieMeHTBl TUHEHHON M BEKTOPHOU anreOphl, aHa-
JUTAYECKON TEOMETPUM U MATEMaTUYECKOro aHalu3a: yueOHoe mocoOue [IIeKTpoH-
vetii pecypc] / C.A. Uepemamoa .— 2013 .— 82 c¢. — Pexum pgocry-
na: http://rucont.ru/efd/261075

6.2. JlonmoJiHUTeJIbHASI JIUTEpPATYypa:

6.2.1. bepumBuiu O.H. Jlunelinas anreOpa W aHaquTA4YECKas TEOMETPHUS :
yaueOnoe nmocodbue [Tekct] / O.H. bepumsunu. — Camapa : PUL[ CI'CXA, 2012. — 301
c. (67)

6.2.2. bepumBumu, O.H. Maremarnka. MareMarndeckass CTaTHCTHKA: METOJIH-
YecKHue yKazaHus i npaktudeckux 3aHsatuil. Y. 1 [Dmexrponnsiii pecypc] / C.B.
[TnotHukoBa, O.H. bepumsuiu .— Camapa : PUL] CI'CXA, 2015 .— 79 ¢. — Pexum
noctyna: https://rucont.ru/efd/349940

6.2.3.bepumBunu, O.H. Matematndeckuii ananu3 u auddepeHIuaibHbie ypaB-
HEHUsI: METOJMYEeCKe yKa3aHusl [DnekTponnbiii pecypc] / bepumsunu O.H., [TnotHu-
koBa C.B. — Camapa : PUI[ CI'CXA, 2019 — 62 c¢. — Pexum pgocryna:
https://rucont.ru/efd/677977



http://rucont.ru/efd/286978
http://rucont.ru/efd/261075
https://rucont.ru/efd/349940
https://rucont.ru/efd/677977

6.2.4.bepumBunu, O.H. Marematndeckuii ananu3 u auddepeHimaibHbie ypaBHe-
Hus : cOOpHUK 3adau [DnekTpoHHbI pecypc] / bepumBunu O.H., [1norauxosa C.B.
— Kunens : PHUO CamI’'AY, 2019 .— 106 c¢. — Pexum pocrymna:
https://rucont.ru/efd/685644

6.2.5.I'mypman B.E. Teopuss BeposiTHOCTEd M MaTemMaTH4yecKash CTaTUCTH-
ka :Yuyeb.mocobue ansa By30B / B. E. 'mypman. - 9-e uzn., crep. - M. :Beicur. mik.,
2003. - 479c¢. (50)

6.2.5. [lertsapesa, O.M. KpaTkuii TeopeTuueckuii Kypc 1o MaTeMaTHke Jjs Oaka-
JIABPOB U CHEIUAIKNCTOB [DIEKTpOHHBIA pecypc] : yueb. mocodue / I'.A. HukoHoBa,
Kazan. nan. uccnen. texnoin. yH-t, O.M. [ertsapea .— Kazans : KHUTY, 2013 .—
136 ¢. — ISBN 978-5-7882-1523-5 .— Pexxum moctyma: https://rucont.ru/efd/302730

6.3. [IporpamMmmHoe o0ecrieueHue:

6.3.1. MicrosoftWindows 7 IIpodeccronansuas 6.1.7601ServicePack 1;

6.3.2. MicrosoftWindowsSL 8.1 RUAEOLPNL;

6.3.3. Microsoft Office Standard 2010;

6.3.4. MicrosoftOfficecrangaptasbiit 2013;

6.3.5.Kaspersky Endpoint Security qisou3Heca - cranaapTHbiii Russian Edition;
6.3.6.WInRAR:3.x: Standard License — educational —EXT;

6.3.7. 7 zip (cBOOOIHBIHIOCTYII).

6.4. Ilepeuenb HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM U NMpodeccuoHATbHBIX 0a3
NAHHBIX:

6.4.1. Hayunas snexkTpoHHas OubauoTeka [DIeKTpoHHBIN pecypc] — Pexxum no-
cryna:www.elibrary.ru

6.4.2. HatmonaneHelil iudpoBoit pecypc Pykont [Dnextponnsiii pecypc] — Pe-
xuM goctyna: http://rucont.ru/catalog

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUMIIJIMHBI (MOAYJISA)

Ne HanmenoBanue cieniMaIbHbIX T10- OCHaIEeHHOCTh CHEeIUATbHBIX
n/n MEIIEHUN U ITOMEIICHUM IS CaMo- IIOMELICHUH U IIOMEILEHUN
CTOATEIbHOU pabOThI JUIsL CAMOCTOSITEIbHON pabOoThI

1 VYueOHast ayTuTOpHs U1 IpoBeie- VYuebnas aynutopus Ha 160 mocaouHbIX MECT,

HUS 3aHATUH JIEKIIMOHHOTO THUIIA, YKOMIUIEKTOBAaHHAsl CHEHaTu3UPOBAaHHON MeOebIo
3aHATUI CEMUHAPCKOTO TUMA, Kyp- | (CTOJBI, JaBKH, CTYJbs, yueOHas JOCKa) U

COBOI'0 MTPOEKTUPOBAHMUSI, TPYIIIO- TEXHUYECKUMHU CPEJCTBAMHU O0yUEHUS

BBIX M WHAWBUIYAIbHBIH KOHCYNIbTA- | (CHCTEMHBIH OJIOK, MOHUTOP, IIPOEKTOP, IKPaH MPOEK-
[WH, TEKYIIEH U IPOMEXYTOYHOMN LMOHHBIN, MUKPO()OHKOH(PEPEHIIMOHHBIN, MUKIIIED,
arrecrauun aya. 3218 . YCUJIUTEID).

Camapckas o6n., e. Kunenw, n.e.m.

Yemo-Kunenvckuii, yn. CnopmusHas,

0. 84.

2 VYueOHast ayTuTOpHs U1 IPOBEIe- VYuebnas ayautopus Ha 40 mOCaTOUYHBIX MECT, YKOM-
HUS 3aHATUH JIEKIIMOHHOTO THUIIA, IUIEKTOBaHHAs CHELMAIU3UPOBAHHON MeOenbio (CTO,
3aHATUH CEMUHAPCKOI0 TUNA, Kyp- CTOJI-TIAPTHI, CTYJIbs, ydeOHas TOCKA) U TEXHUYECKH-
COBOI'0 ITPOEKTHPOBAHMSI, TPYIIIIO- MU cpesicTBaMH 00ydeHus (IEpEHOCHBIE IPOEKTOP,



https://rucont.ru/efd/302730
http://rucont.ru/catalog

BbIX U HMHJUBUIYaJbHBIX KOHCYIIb-
TalMi, TEKYLIEr0 KOHTPOJIS U IPO-
MEXYyTO4YHOM arTectammu 3311.
Camapckas 00a., 2. Kunens, n.e.m.
Yemo-Kunenwvckuti, yn. CnopmusHas,
0. 84.

HOYTOYK, 9KpaH).
[Tnakar — 4

VYueOHast ayuTOpus AJis IpOBeIe-
HUS 3aHSATUH JICKIIMOHHOTO THIIA,
3aHATUNA CEMUHAPCKOI0O THMA, KYyp-
COBOT'0 MTPOCKTUPOBAHMS, TPYIITIO-
BbIX U HMHJUBUIYaJbHBIX KOHCYIIb-
TalMi, TEKYLIEr0 KOHTPOJIS U IPO-
MeXyTouHOU artectamuu 3307.
Camapckas 00a., 2. Kunens, n.e.m.
Yemo-Kunenwvckuti, yn. Cnopmusnas,

0. 84.

VYuebnas aynutopusi Ha 32 MOCAIOYHBIX MECT, YKOM-
TJICKTOBAHHAS CIICIMATN3UPOBAHHON Mebenbio (CTo,
CTOJI-TIAPTHI, CTYJIbs, yuyeOHasl JOCKa) U TEXHUYECKU-
MU CpeICTBaMH OO0y4YeHHs (IIEPEHOCHBIC MPOCKTOD,
HOYTOYK, 9KpaH).

[Tnakar — 4.

ITomemenue Ijis CaMOCTOSATEIIBHOM
paboter crynentoB aya.3310a (um-
TaJbHBIN 3a1).

Camapckas obn., e. Kunenv, n.e.m.
Yemo-Kunenvckuii, yn. Cnopmusnas,

0. 84.

[Tomemnienue Ha 6 MOCAAOYHBIX MECT, YKOMILJIEKTO-
BAHHOE CIIEIUATM3UPOBAHHON MEOEbIO (KOMITBIOTED-
HBIE CTOJIbI, CTYJIbs1) U OCHAIIIEHHOE KOMITbIOTEPHOM
TEXHUKOH (6 pabounx CTaHIINI), MOAKIIOYECHHOMN K
cetn «VHTEepHET» U 0OECIeUnBaIOIIEH JOCTYII B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO

Cpeay YHUBCPCUTCTA.

8 ®OHJI OLIEHOYHBIX CPEJCTB JJis1 NMMPOBEJEHUA TEKYIIEHA U
MNPOMEXKYTOUHOM ATTECTAILIUU

8.1 Buabl u (popMbI KOHTPOJISI O TUCIHUILINHE

KoHTposib ypOBHSI YCBOCHHBIX 3HAHMM, OCBOEHHBIX YMEHUW U MPUOOPETEHHBIX
HABBIKOB (BJIQJICHUI) OCYIIECTBISETCS B pPaMKax TEKYIIEr0 U MPOMEKYTOUYHOTO
KOHTPOJIA B COOTBETCTBUM C [lojIOKEHMEM O TEKyLIEM KOHTPOJIE M IPOMEKYTOUYHOMU
aTTeCTaIM O0YyJaIOIIUXCS.

Tekymui KOHTPOJIb OCBOCHUS KOMIIETEHIIUHN 10 IUCUUILUIMHE MPOBOIUTCS NPU
U3YyUYCHUN TEOPETUUYECKOIO0 Marepuania, BBINOJHEHUM 3aJaHUM Ha IPAKTUYECKUX
3aHATHUSX, BBITIOJHEHUN UHIUBUAYATBHBIX 3aaHUI B (OpMe JOKIIaa, EJT0BOM UTPHI.
TexylmeMy KOHTpPOJIIO TOMJEKHUT MOCEIAEMOCTh OO0YyYaroUUMUCA —ayAUTOPHBIX
3aHATHI 1 paboTa HA 3aHATHUSX.

WNTOroBoii OLIEHKOM OCBOCHMS KOMIIETCHLUMHN SIBISETCA IPOMEXKYTOYHAs
arrectanusi B (¢GopMe HK3aMEHa, MPOBOAMMAS C YYETOM pe3yJbTaTOB TEKYILIEro
KOHTPOJIS.

8.2 Tunosble KOHTPOJIbHBIC 3aJaHUA WU HHbBIC MaTEepPHUAJIbI, HCOﬁXOI[I/IMLIe AJIA

OllEHKH Pe3yJbTATOB OCBOEHHS 00pa3oBaTe/ibHO NpPorpaMMbl B paMKax
yueOHOI TUCIUILINHBI

Ouenounvie cpeocmea 0111 nposedeHus1 meKyuiei ammecmayuu

Temur npakmu4eckux 3aHAMUL




=

Brruucnenue onpenenuteneit 2-ro u TpeThero nopsaako. @opmyisl Kpamepa.

Onepanuu Haa MatputiaMu. Matpuunbiii crioco0 pemienust CJIAY.

3. Panr marpuusl u ero Beriuucienue. Kpurepuit Kponekepa-Kanenu coBmectTHo-
ctu CJIAY. Pemienne CJIAY meronom I"aycca.

4, JleticTBus HajJ BEKTOpaMH B KoopauHaTHOM (opme. [[nmuHa Bekropa. Hampasisto-
M€ KOCHMHYChl BekTopa. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEACHUS
BEKTOPOB.

5. OOmiee ypaBHEHHE INIOCKOCTH; YPAaBHCHHE TIJIOCKOCTH, MMPOXOASIICH dyepe3 TpH
JAHHBIC TOYKH; YPAaBHEHHE CBSI3KM IUIOCKOCTEH. B3amMHOe pacmnoiioxeHune
IJIOCKOCTEH.

6. OOmme ypaBHEHUS TMPSMOH; MApaMETPUYCCKHE W KAHOHUYCCKHE YpPAaBHCHHUS
MPSIMOW; YPaBHEHHE MPSAMOMU, IMTPOXOIAIIEH Yepe3 ABE TOUKU. B3anmHoe pacno-
JIOKEHHE TPSAMBIX U IUNIOCKOCTEH.

7. Bpraucnenue npeaenoB GyHKIUN. PackpeiTie HeoNpeaeIeHHOCTEH BUIa {%}, m .

no

[lepBriii 1 BTOpOH «3aMedaTenbHble» mpenensl. MccnenoBanue GyHKIuUil Ha He-
IPEPBIBHOCTH B 33JIaHHBIX TOYKaX.

8. OcHoBHble mnpaBuia auddepenupoBanus. [lponzBoaHas clioXHON (YHKIUH.
Huddepenunan GpyHKIUN.

9. IIpousBoausie u auddepeniuansl Bicumx nopsaakos. [Ipasuno Jlonuramns

10.IuddepenupoBanne (yHKIIUU HECKOJIBKHX TepeMeHHbIX. [Ipom3BogHas 1o
HamnpasJICHUIO. [’ pagueHt.

11.TlepBooOpa3Hasi GyHKIMU U HEONpPEAEIEeHHbIM HHTerpan. TabIu4yHOe UHTErpU-
poBanue. IHTErpupoBaHUE MOCPEICTBOM 3aMEHBI IEPEMEHHOM.

12 . NuTerpan ot QyHKIMH, comepxKalMx KBaapaTHbIA ABywieH. HTerpupoBanue
10 YacCTsIM

13.UuTerpupoBanre HEKOTOPBIX HPpPANMOHAIBHBIX (QyHKIUA. WHTEerpupoBanue
TPUTOHOMETPUUYECKUX (PYHKIIUHA.

14.BpruncieHne onpeaesieHHOT0 UHTerpana. ['eoMeTpruueckue MpuiioKeHus omnpe-
JIeJIEHHOT0 MHTerpasia. BorurcieHue HecOOCTBEHHBIX MHTETPaJIOB MO OECKOHEY-
HOMY MPOMEXYTKY. HTerprpoBaHre HeOrpaHWYEHHBIX QPYHKIUH. Borancienue
ONPENEIICHHOTO UHTErpaJIa.

15.Bbluncienrie KpUBOJIMHEWHBIX MHTETPAJIOB. ['eoMeTpruiecKkre 1 MEXaHM4YeCKue
IPUIOKEHUS! KPUBOJIMHEHHBIX MHTETPAJIOB.

16.UuTerpupoBanue nuddepeHImanbHbIX YpaBHEHUSI C Pa3esSIIOUIMMUCS Tepe-
MeHHbIMU. HaxoxaeHue oOluX M 4acTHBIX MHTErpanoB. MHTerpupoBaHue oj-
HOPOAHBIX IU(epeHIaIbHbIE YPABHEHUS TIEPBOTO MOPSAKA.

17.WnTerpupoBanue JuHEHHBIX TuddepeHInanbHble YPaBHEHUS TIEPBOrO MOPSI-
Ka.

18.NuTerpupoBanre JUHEWHBIX HEOTHOPOIHBIX MU(DPEpEeHIINATBHBIX YPaBHEHHUH C
MOCTOSIHHBIMU KO3 (QUILIMEHTaMH C MTPaBOW YacThIO CHEMATLHOTO BU/A.

19.Yucnoseie psnpl. HeoOxoaumblil mpu3Hak cXxoAUMOCTH psifa. JJoctarounbie npu-
3HAKM CXOJUMOCTH YUCIIOBBIX PSJIOB.

20.HenocpencTBeHHBIN MOACYET BEPOATHOCTEH. TeopeMbl CIIOKEHHUS M YMHOKEHHS
BeposiTHOCTeN. [lomHas BepositHocTh. Popmyiia baieca.



21.TToBTOpHBIE HE3aBUCUMBIE HCTIBITAHHSL.

22.JluckpeTHbIe cilydaiiHble BeTMUMHBL. Psin pacnpenenenus. UncnoBbie XapakTepu-
CTUKHM JUCKPETHOW CIy4YalHOM BEMWYMHBI HerpepeiBHAs ciiydaiiHas BEJIMYMHA.
WurerpanbHast ¢pyHkuus pacnpeneneHus. [InmotHocts pactipenenenus. Yuciosbie
XapaKTEPUCTUKN HEMPEPHIBHOM CITy4aliHOMN BEJIMYUHBIL.

23.Bapuanuionnsiii psa. [lomuron u rucrorpamMa. YucioBble XapaKTEpPUCTUKU CTa-
TUCTUYECKHUX PACIIPENCTICHUI.

24.luTepBanbHble OICHKHU. [|OBepUTENbHBIN MHTEpBAN U1 OLCHKH MaTeMaThude-
CKOT'O OKHMJAHMS W CPEAHEro KBAJPAaTUYHOIO OTKJIOHEHHS HOPMAJIBHOIO pac-
IIPEAECIICHUS.

25.11poBepka CTaTUCTHUYECKHUX THUITOTE3.

26. Koppensmnonuslii ananu3. JInneliHas nmapHas perpeccus. Koaddunmuent xop-
pensunn. [IpoBepka 3HAUMMOCTH ¥ HTHTEPBAJIbHAS OLICHKA [TAPAMETPOB CBS3H.

27 .Perpeccuonnbiii ananus. [lapHas perpeccuonnas mozens. [IpoBepka 3HaunMO-
CTH U MHTEpBaJIbHAs OLICHUBAHNUE YPAaBHEHUS U KO3(PPUIIMEHTOB pErpeccuu.

Kpurepuu u mikana orieHKl OTBETOB Ha MPAKTUYECKUX 3aHATHAX:

- OLIEHKA «3a4YTEeHO0» BBICTABJISCTCS OOydYalOMIEMYCs, €CJId OTBET MOJHBIM U
Pa3BEpHYTHIM, COJEPKUT YeTKHEe (HOPMYIUPOBKH BCEX OMpENETICHUM, Kacaroluxcs
YKa3aHHOTO BOMPOCA; CTYACHT MOXET WJUTIOCTPUPOBATH TEOPETUUYECKUE IMOIOKEHUS
KOHKPETHBIMU TpuMepaMu. Takod OTBET ITOJDKEH MPOJAEMOHCTPUPOBATh 3HAHHE
oOyyarommmcs Marepuana JieKIui, 0a30BOro ydyeOHHKAa ¢ JOMOJHHUTEIHHOU
JUTEPATYPHI,

- OIleHKA «He 3a4YTeHO» BBICTABISIETCA OO0Yy4YalolIeMycs, HE BIAJCIOLIEMY
OCHOBHBIM COJIEp)KaHMEM ydeOHOro MaTepuana; OOHApYy)KEHO HE3HaHHWE WM
HETIOHUMaHue OoJibllie uWiIu HauOoJee BaXXHOM YacTH Y4yeOHOro Marepuaa;
JIOMYIIEHBl OIMOKK B OMNPENEICHUU TOHATUN, KOTOpPbIE HE HCIPABJICHBI TOCIE
HECKOJIBKUX HABOSIINX BOIIPOCOB.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB MO AHUCHUIUIMHE «MaremaTuka»
BKJIFOYAET BBIMOJIHEHUE UHAMBUIAYAIbHBIX AoMamHuX 3ananuit (U13), koTopeie mpe-
CIEAYIOT LEJb 3aKPEIUICHHUS] TEOPETUUECKUX 3HAHWUK U PAa3BUTHS HAaBBIKOB CaMOCTOSI-
TEJIbHBIX, IPAKTUYECKUX MAaTEMAaTUYECKUX PACUETOB.

N3 Nel
1 2 3
1. BEIYMCIUTB ONPEAEIIUTEND TPETHETO MOPSIIKA 1.2 4 Tpems criocobamu: 1)
0 2 5
10 TIPAaBHJIY TPEYrOJbHUKA; 2) pacKIabIBasi IO DJIEMEHTaM BTOPON CTPOKH; 3)

packiiaibiBasi o 3JIEMEHTaM MEePBOro CTOIO0IA.



2. dns nByx matpui 4 u B Halit: 1) nuHeiiHyro komOuHammo Matpull A+ B 2)
npoussenenne matpur AB u BA; 3) obparayro matpumy A™, ecii o =2, =3,

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

3. Hairtu panr maTpuIsl.

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

4, Pemmuth cuctemy < 2X—Y—5z=-15 nBymsa cmocobamu: 1) ¢ momompr 00-
SX+y+4z=19
paTHOM MaTpulibl; 2) o ¢popmyiam Kpamepa.

5. Pemmth cucTtemy JIMHEMHBIX ypaBHEHUMH A-X =B meromoMm ['aycca, BbISICHUB
IpPEABAPUTEIBLHO BOIIPOC O €€ COBMECTHOCTH C MOMOILBI Teopembl KpoHekepa-
Kanennu. B ciiydae HeomnpeieieHHOCTH CUCTEMbI HalTH ee o01iee, 0a3ucHOe U JII0boe
YaCTHOE PEIICHUE.

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

UJI3 N2
22

1+
1) MmOCTPOHUTH MX Ha KOMILJICKCHOM IJIOCKOCTH;

JlaHbl 1Ba KOMIUIEKCHBIX YUCIIa Z1 = J3+inz=

2) waiitu |29], |2,|, argzs, argzou sanmcars uncna B anreGpaMYECKoOl, TPHTOHO-
METPUUYECKOM U MoKazaTeIbHOM opme;
3) BBIYMCIHUTD Z1+Z2, Z1 - Z2 KCTIOJIB3YSI aNreOpandeckyio Gopmy.

Zq . .

4) BeUUCIUTH Z1Zp U —L B anreOpanveckoil, TPUrOHOMETPUICCKON M TIOKa3a-
Z>

TeNbHON opMmax. CpaBHUTH pe3yIbTaThI.

o 3 o
5) Haiitu z;” (B TpuroHomeTpuueckoii popme).
6) Haiitu Bce 3HaueHus §/Z, ( B TPUTOHOMETPUYECKOU (HOPME), BHIPA3UTH B all-

rebpanyeckoit (hopme, MOCTPOUTh 3HAUCHUS HA KOMIUIEKCHOM TTIOCKOCTH.

NJI3 Ne 3
1. Jlanwr koopauHatel BepmuH nupamuasl ABCD: 4(1,1,1), B(-1,0,2), C(3,-3,0),



D (2,3,4). Haittu: 1) KoopauHatsl BEKTOPOB AB W A?Z; 2 ) yroi ¢ MeXJy BEKTOpaMH

AB u AC; 3) np,;AC; 4) miomans rpanu ABC u ee Beicoty h, omymieHHyI0 Ha peGpo
A1A3; 4) o6bem mupamuasl ABCD u ee BbicoTy H, omyIieHHYIO U3 BepIuHbI D.

2. Hamucatp paszioxenue Bektopa X =(3,-2,7) mo Bektopam & =(4,-5,1), &,
=(1,-1,3), a;,=(1,-2,-2).

3. anbl KoopauHATBI BepinuHbl Tpeyronbuuka ABC: A(4,3), B(16,-6), C(20,16).
TpeOyetcs HaitiTu: 1) ypaBHeHust cTopoH AB u BC u ux yriioBble KO3(PQUIUEHTHI; 2)
JUIMHY CTOpPOHBI AB; 3) yronBB paguanax; 4) ypaBHeHue BbicoThl CD u ee miuny; 5)
ypaBHEHUE MeJnanbl AE 1 KOOpAUHATHI TOUKUK mepecedeHust 3TOi MeuaHbl C BbICO-
Toit CD; 6) ypaBHeHUE MpsIMOi, MTpoxoJsield yepe3 Touky K mapaienbHO CTOpOHE
AC; T) koopAMHATHI TOUYKU M, PacroioKeHHONM CUMMETPUYHO TOUYKeA OTHOCUTEILHO
npsmoit CD.

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

5. Hammcatp ypaBHEHHE IUIOCKOCTH, MPOXOAsimed uepe3 Touky A4(3,—4,1) mep-
NEHIUKYISPHO BeKTopy BC ,rae B (5,3,—4), C (7,8,3).

6. Haiigure  yron  Mexay  IUIOCKOCTAMU X—~2y+2-1=0 u
X++/2 y+z+3=0.

7. Haiiti KoOpAMHATHI TOUKU M TiepecedeHust iockoctd p: X—Y+22+3=0 u

npsMoii L: XIlz y+2:2_1.

-1 2
8. HaliTu kaHOHMYECKHE ypaBHEHUS PSIMOM, 3aJaHHOW B OOILIEM BHJIE:
X—y+z-2=0,
X+y-z=0.

9. IlocTpouTh KpHBBIE BTOPOrO MOPSAKA W BBINHCATh HUX XapaKTEPHUCTUKH:

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

WJ13 Ned

. y . 2x*+x-10
1. Haitu npemenst  ¢ynknumi:  a)lim ————
=2 X°+X-6

. X+ 2 . AX . 1)
lim ———— 1) lim Lo lim| 1+ = :
o 22X+ X+1 x>0 arctg2x X X

, 6) lim—2, B)

2. HccnenoBaTh Ha HENPEPBHIBHOCT QYHKIUH: Y = 3
X —
3. Hccnenosarh JaHHYIO (QYHKIUIO HA HENPEPHIBHOCTH U MOCTPOUTH €€ TPpadHK.
4-x* ecmu x<-1
y=42-x, eciu -1<X<2.

X—=5 eciu x>2



N3 Ne5
1. [Tponud depeniuporaTs JaHHBIC PYHKIIUU:
1 :
a)y=x’ +—4—3\/7+3; 6)y=x’-sin x;
X
x> +1
6)y = !
arctgx
2. BRlUHCAUTHh MPOU3BOTHBIC CIOXHON PYHKIIUU:
a)y=arctgy/x;  6)y=3%-cos’X;
6)y =1In sin(x3 + 2); 2)y = arcctg(e*™).
3. Ha#itmy' BBIIONTHUB CcHavyala JgorapudMuUpoBaHHE YKa3aHHOMU

XZ
HKIIUHU =X-31/ .

4. Haiitn npouseoanyio Y, ecnu a)y=(x+1)""; 6)y= (1+ X2 )amgzx.
5. Haiitu npous3BoaHyw Yy QyHKOHU, 3aIlaHHOW MapaMeTPUUYECKH
X =C0s’t,
{ y=sin’t.
6. Ilomp3ysace mpaBuiom JlonuTasns, HATH yKa3aHHbBIE PEACIIbL:

2)y=2"-tgx.

X 2
e 1; &) lim I?(x 3);
x>2 X° —3X+ 2

a) lim —
x—0  SIN X

. COSX—COS2X . e’ —e " =2X
6) lim ;2)lim - .
x>0 COS X — COS 3X x=0 X—SIn X
MJI3Ne6
1.Haiitu 4yacTHble TNPOM3BOJHBIE M YacTHble JuddepeHunanst GyHKIUNA

2\

w=(xy?)" .
2. BelukciuTh ~ 3HAUEHWs ~ YACTHHIX  INPOM3BOAHBIX Ul (DYHKIHH
u=In 2(X2 +y?— ZZ) B Touke M(2,1,1). 3anucats nonueli guddepeHnuan yKkazaHHOM

GyHKUHUU.
3.Haiitu yacTHbIe Npou3BOAHBIC GYHKIIMHU Z = SiNn (uv), rae U=2x+3y;, V=Xxy.

4, Halitu mnonHylo nOpoM3BoAHyl0  (gyHkmuM @ U=X+Yy’ +2°, rme
y=sin X; Z=CO0SX.

5. Halitu npousBogHyr0 (yHKUMM Y, 3aJaHHOM HESIBHO ypaBHEHHEM
x*+y®-e”¥-5=0.

2,2
6. Haiitu 4acTHbIC IPON3BOHBIC BTOPOTO MOPsiAKa PyHKIMU Z =€" .



. ou
7.JJana ¢Qysxkous U=X>+Yy’+2z?. HaliTu DpPOM3BOAHYIO — B TOUKE

ol
M(L 1, 1)B Hampasnenun BexTopa | =2i+ j+3K.

8. Mama ¢yskmus U=X" +Yy® +z*. OnpenenuTs rpaguedt B Touke M (1, 1, 1)
¥ TIPOU3BOIHYIO OT DYHKIMHU u B JAHHOM TOYKE B HAIIPABJICHUU IPAJUCHTA.

NJI3Ne7
Brerancauthb HCOIIPCACIICHHBIC NHTCTPAJIbI:
I\/_+3\/_ 7. x5 dx 13. ['sin 2xcos5xdx
- 2 1 i 4
2.je3dx 8. [ x*sin xdx 14. {sin* 3xdx
3| e*dx 9. [arctgxdx 15. [sin® 2xdx
3+4ex
dx 16. [ ctg*xdx
10.| ——
e e
arccos® X 4 xdx
5, [ 81508 X 1. | 17, [
J1-x2 J3—2x—x? Ix+1
6 J'4ctg>< dX 12 '[25)(—+2dx 8'[ - dX
sin? x X +2x+10 3sinX+4cosx+5

N 13 Ne8
Haiitu obmiee pemenne (00muii naTerpan) nuddepeHImaibHOro ypaBHeHUS
1. e*¥dy = xdx
2. (xy+x’y)y'=1+y?

3. y=xy'= yseci
X

Haiitu yacTHOe penienne (4acTHBINM UHTErpai) nudepeHInaTbHOTO ypaBHEHUS
(x* +1)y' +4xy =3, y(0)=0.
N3 Ne9

1. Hanwucarp 4 nepBbIx ujieHa psaa i 4:n +( 1)

1 A/N+3

. Beinmucatpb BBIPAXKCHUA OJIA

a a, a

2. HpOBCpI/ITB BO3MOXKHOCTb pPCHICHHUA  BOIIPOCAa O CXOAMMOCTH  psaa

n-1? n+l "

o0

> (6n+1)-n ¢ MOMOIIBLIO HEOGXOAMMOTO MPU3HAKA.

n=1



w 1
3. IlpuMeHsisi pU3HAKU CpPaBHEHHUS MCCIENOBATH PSIJI 23— Ha cXxoau-
min-3YN+2

MOCTb.
= (n+1)!
4. C momompio mpuzHaka Jlamambepa mcciemnoBaTh psij 26—nHa CXOJIU-
n=1

MOCTD.
5 C IIOMOIIIBIO HHTCI'PAJIBHOI'O IIpU3HaKa Komm HCCIICOAOBATL  pAag

i 1
2043 n(+3)

Ha CXOJUMOCTBD.

N3 Nel0

1. I3 n1Byx mepeTacoBaHHBIX COBMECTHO KOJIOJ M3BIICKAIOTCS JBE KapThl. KakoBa
BEPOSITHOCTh TOTO, 4TO 1) 00€ KapThl MacTU KPECTH; 2) XOTs Obl OJIHA KapTa MacTu
KpecTh?

2. BepositHOoCTh OecriepeboiiHO paboThI MEpBOro CTaHKa B TedueHue 4aca 0,75. a
BTOoporo (0.8. KakoBa BeposITHOCTh TOTO, UTO B T€UEHHUE Yaca Oy/ieT HapylIeHue B pa-
00Te TOJIbKO OJHOTO CTaHKa, €CJIM CTAaHKH padOTarOT HE3aBUCUMO JIPYT OT Japyra?

3. B MsCHOI 11eX NOCTYMaeT CBUHUHA W3 TPEX CBUHOBOIUYECKHUX XO03MCTB. Ilep-
BOE X035SHCTBO TocTaBisieT 45% ot olmiel Macchl CBUHOTO Msca, BTopoe — 40%, Tpe-
The — 15%. IlocTaBku nepBoro xo3siictBa coaepxkar 30% CBHUHUHBI, NPEBBIIAOMIEH
HOpMY cojiep:kaHusd cana, Broporo — 20%, a tperbero — 10% Ttakoi cBuHuHbI. KakoBa
BEPOSITHOCTh TOTO, YTO B34Tasl CIIy4ailHbIM 00pa3oM CBHHAsA Tylla OyJeT COOTBETCTBO-
BaTh HOPME COJIEpKaHus caya?

4. B xnebonekapHe uMeeTcsi 6 KOHTEHHEpOB JjIsi ToTOBOUM mpoaykiuu. [Ipu cy-
HIECTBYIOIIEM peKUME PabOThl BEPOSITHOCTh TOTO, YTO B JIAHHBIA MOMEHT KOHTEHHEP
MOJIHOCTBIO 3arpykeH paBHa (.8. KakoBa BEpOSITHOCTh TOTO, YTO B JIaHHBI MOMEHT
3arpy>keHbl He Oosiee 4eThipex KoHTelHepoB? HaliTu HamBeposTHeIIee 4ucio Mmoi-
HOCTBIO 3aIPY’KEHHBIX KOHTEHHEPOB.

5. BeposiTHOCTH MOpakeHUs1 MUIIIEHH TpU 0JHOM BhicTperie paBHa 0.8. Kakosa
BEPOSITHOCTH TOTO, uTO Tipu 100 BBICTpENnax MUIleHs OyAeT mopakeHa a) poBHO 85
pas; 0) He meHee 75 paz?

6. Cpeanee 4yucio 3asBOK, MOCTYNAIOUIMX HA CKJIaJ B TEUEHHE MECSIa, PaBHO
nByM. KakoBa BepOsSITHOCTh TOTO, YTO B TEUEHHUE TPEX MECSILEB MOCTYIHUT a) POBHO 3
3asBKH, 0) Oosiee Tpex 3asBOK?

7.IlpousBoauTcs cTpenbba Mo yaajstomencs e u3 opyaus. [Ipu nepBom Bbi-
cTpene BeposTHOCTh nonaganusa pasHa 0,8; mpu Bropom — 0,4. CinydaiiHas BeJIMYMHA
X — 4HKCIIO MONaJaHuil B 1IeJb MPHU ABYX BhICTpenax. COCTaBUTh 3aKOH paclpejelie-
Hus. [loctpouts rpaduk ¢pyHkuuu pacnpenenenus. Halltu matemaTudyeckoe 0Xuaa-
HHUE, TUCIIEPCUIO U CPEIHEE KBAAPATUUECKOE OTKIOHEHHE.

8.[lnMHa W3roTOBISEMON JETalu MPEACTaBIsSeT COOOM ClydyallHyI0 BEJIUYMHY,
pacrpeeneHHyI0 0 HOpMaabHOMY 3akoHy. CpeaHsia IiuHa Jaetany paBHa 50 MM, a
mucnepens - 0,25Mm?. Kakoe mose 10ImycKa JUIMHBI H3TOTOBISEMOM ETATH MOYKHO
rapaHTUPOBATh C BEPOATHOCTHIO (0,997



N3 Nell

3anana neyxmepHas BeiOopka XY. s Bi6opokX u Y HE0OX0AUMO:

1) CocTaBUTh MHTEPBAIBHBIN PSJ] pACTIPEACICHHUS;

2) Haiiti BBIOOPOUYHYIO CPEIHIOI0, BBIOOPOUYHYIO JUCIICPCHIO M BBIOOPOUYHOEC
CpellHee KBaJpaTuiecKoe OTKIOHEHHUE;

3) HaiiTi sMoupuveckyro GyHKIIHIO paclpeeIiCHUs] U TOCTPOUTH €€ TpaduK;

4) TIocTpOHUTh THCTOTPAMMY OTHOCHTEIIBHBIX YaCTOT,;

5) IIpoBeputh rUMOTE3y O HOPMAJIbHOM pPACIPEIEICHUN TCHEPaTbHON COBO-
KYITHOCTH € OMOIIBI0 Kputepus [Iupcona npu yposHe 3Haunmoctu 0,05;

6) IlocTpouTh rpaduk TEOPETUICSCKON TUIOTHOCTH BEPOSTHOCTH;

7) Haiitn noBepHUTEIbHBIC HHTEPBAIBI JUIS OIICHKH HEM3BECTHOIO MaTeMaTHye-
CKOT'O OHJIaHUSI TEHEPAIbHOM COBOKYITHOCTH C HAAEKHOCTHIO 0,95;

8) CocTaBHUTh KOPPEIAIMOHHYIO TAOJIHUILy M B TIPEIIOJIOKCHUN O JIMHEHHOM 3a-
BUCUMOCTH MeXAy X U Y HalTU BEIOOPOUYHBIN KOYPDUIIMEHT KOPPEISALNU;

9) IIpoBepuTh T'MIIOTE3y O 3HAYUMOCTH BBIOOPOYHOTO KO3 (HUIMEHTa Koppe-
JsAUuy opu ypoBHe 3HauuMoctu 0,05;

10) Haiitu BBIOOpOUHBIC ypaBHEHHs MPSMOW JIMHUU perpeccun Y Ha X U Mps-
MOi1 InHKU perpeccur X Ha Y U IOCTPOUTH rpadMKi Ha KOPPEJISIIIMOHHOM TIOJIE.

Kpumepuu oyenxu HJ[3

— OIICHKA «3aYTECHO» BBICTABJISICTCS OOYydYaroIIeMycCs, eCii padoTa BBINOJHEHA
CBOCBPEMEHHO M B HEW H3JI0KEHO IPaBUJIBHOC M IIOJHOE PEIICHHE BCEX 3ajad C
HEOOXOUMBIMH TEOPETUUSCKUMU 000CHOBAHUSMU;

— OILICHKA «HE 3a4TEHO» BBICTABIIICTCS 0OydJaromemMycs, eciu paboTa ColIepKUT
MeHee 50% mpaBWILHO U TIOJMHOCTBIO PEIICHHBIX 3a1ad  0e3 HEoOXOAUMBIX
TEOPETUUCCKUX 00OOCHOBAHUM.

Keic-3agaun
Keiic-3a0aua 1. Ilpn npon3BOACTBE HEKOTOPOTO M3JIETUSI BEPOATHOCTh Opaka paB-
Ha 0,2.

(I) CocTaBuTh 3aKOH pacrpeieiCHUs CITydaliHON BEJIMYMHBI X — Yrciia Opako-
BaHHBIX U3JICNINH, €CIIM U3TOTOBJICHO TPU U3JCIIHA.

(I1) TIyctp npu TPOM3BOACTBE OpPAKOBAHHOTO W3JCIUS TMPEANPHUITAC TEPITUT
yOBITKHM B pasmepe ThiC. py0., a=20 mpu Mpou3BOACTBE HEOPAKOBAHHOTO WU3JEIHUS TO0-
naydaeT npuoObLUIh B pasmepe b=10 teic. py0. Torma matemaTu4eckoe OKUIaHUE TIPH-
ObUIM MPEANPUATHS pABHO __ ThIC. pYO.

(111) Oxxumaemast prOBLIL TPEANPHUATHS OyIST HYJIEBOH, €CIM 3HAUYCHUS YOBITKA
a u npuobUH 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 00JIEe BAPUAHTOB OTBETA)

(ConeprkaHre TeAarorndecKuX M3MEPUTENBHBIX MaTepHaIOB (heaepaabHOrO MH-
TepHEeT-IK3aMeHa B cepe npodhecCHoHAITBLHOTO 00pa30oBaHus )



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

ds
B 03€PO BOZIHl B TEICHHE CYTOK MOXHO ONHCATh YPaBHEHHEM —- =10 +4t, rme S(t) —

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

J11st TOro 4TOOBI YPOBEHB BOJIBI B 03€pE HE MPEBBICUII MPEEIbHBINA YPOBEHbD,
000PYI0BaH CTOK BOJBI U3 03€pa C MOCTOSHHOM CKOPOCTHIO 58 M%/4. B MOMEHT Bpe-
menH t=0 00beM Bobl B 03epe coctasua 30000 M3,

() CocTaBuTh MAaTEMAaTUYECKYIO MOJIEIb I HAXO0XKAEHUS 00BEM BOJIbI B
03€pe B MOMEHT BpeMeHH {.

(1)  Ecnm B MoMeHT BpeMeHH t=18 cTOK BOJIbI U3 03epa ObLT IEPEKPHIT U 10
KOHIIa CYTOK BOJIa U3 03epa HEe BhITEKAJIa, TO 00BEM BOJIBI B 03epe B KoHIIe aHs (t=24)
OyleT paBeH_ M°

(Coneprkanue remaaroruaeckKux U3MEpPUTEIbLHBIX MaTepraaoB (peaepallbHOrO WH-
TepHEeT-IK3aMeHa B cepe npodhecCHOHATBPHOTO 00pa30BaHus )

Ketic-3a0aua 3.BeposiTHOCTH TOTO, YTO MPOU3BOJIbHASI JI€Talb OKaXeTCs Opako-
BAaHHOM B pe3yjbTaTe MpeIBapUTENIbHON MEXaHUYECKON U TepMudeckoil oOpaboTKw,
paBHbI cOOTBETCTBEHHO 0,25 1 0,2.

BeposiTHOCTH TOTO, YTO OpaK MOKHO YCTPAHUTh ITyTEM JIOMOJHUTENIBLHON 00pa-
OO0TKH, COOTBETCTBEHHO paBHbI 0,6 u 0,5.

(I) Ecnm cobbitre A — netanb OKaXeTcss OpaKOBaHHOW B pe3yJIbTaTe MpeaBapH-
TEIbHOM MEXaHW4ecKoil 00padoTku, coObiTHE B - netanb okaxercs OpakOBaHHOW B
pe3yabTare npeaBapuTeIbHON TepMUYeckoi 00padoTku, a codbiTue C — neTalib UMeeT
YCTpaHUMBIA Opak Mocie MpeABapUTENbHONW 00pabOTKH, TO BEPHBIM SIBISIETCS COOT-
HOILICHHE:

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 OJIMH BapHAHT OTBETA)

(I1) TIyctb P — BeposSTHOCTB TOTO, UTO XOTS OBbI OJTHA M3 TPEX CIyYaitHO B3STHIX
nocJie MpeABapUTeIbHON MOJATOTOBKH JieTaliel Oy1eT UMETh HEyCTpPaHUMBbIN Opak, TO-
rjaa 3Hauenue BoipaxkeHus: 1000P pasHo...

(Conmeprkanue megarorndeckKux U3MEPUTEIbHBIX MaTepUaioB (QeaepalbHOTO HH-
TepHEeT-IK3aMeHa B cepe npodhecCuoHaAIBHOTO 00pa3oBaHus)

Keiic-3a0aua 4.W13 TIONOBMHBI KPYIJIOrO OpeBHA C paanycoM R =102 cM BbITe-
CBIBAETCSl Oayika C TPSMOYTOJBHBIM TIONIEPEYHBIM CEUYECHHEM, OCHOBAaHHUE KOTOPOTO
paBHO b 1 BbIcoTa h (cM. puCyHOK).



OcraBmascs yacTh OpeBHA MOCTYIAET B OTXO/IbI.
(I) 3uadenue BBICOTHI Oanku h, IpU KOTOPOM KOJIMYECTBO OTXOJOB OyAeT MU-

HHUMAJIbHBIM, PaBHO CM.
(BBEIUTE OTBET B 10JIC)

(I1) TIycte Sp - momaapoasky B ciiydae KBaJpaTHOTO MMOMEPEUHOro ceueHus (b
= h), a Smax — HAOOIIBIIASE BO3MOXKHAS IIIOMIA/H MTOTIEPEYHOTO cedeHus Oanku. Torma

S
100 — paBHO ...
So

(BBEAMTE OTBET B I10JIE)
(Coneprxanue rnenarorndeckux U3MEpUTEIbHBIX MaTepuajioB ¢eepalbHOrO UH-
TEpHET-2K3aMeHa B cepe MpohecCuoHaIbHOT0 00pa30BaHMs)

Kpumepuu u wikana oyenxu npu oyenke peuieHusi Keuc-3a0a4u.

- OIIEHKA «3a4YTEHO» BBICTABJISETCS O0YUYaIOIIEMYCs, €CIM TPHU PEUICHUH 33Ja4d
COCTABJICH NPABUJIBHBIM 3aKOH PACIPENEIICHUS CIy4aliHON BEJIIMYMHBI X, IPOBEIACHBI
BEPHBIC PACYETHI YACIOBBIX XAPAKTEPUCTUK CIIy4YalHON BEJIMYMHBI X;

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS] 00YYAIOIEMYCSl, €CIIM HEBEPHO COCTABIICH
3aKOH PACHPENEIICHHs CIIy4YalHOM BEIWYMHBI X WJIM MPOBENCHBI HEBEPHBIE PAacUEThI
YUCJIOBBIX XAPAKTEPUCTHUK CIYyYalHOM BEIMYMHBI X C HMCIOJB30BAHHEM IPABUIBHO
COCTaBJIEHHOT'O 3aKOHA PAaCHpPEAEIICHUS CIIy4YailHON BEJIMYUHBI X.

Ouenounvie cpeocmea 01 NPOGEOCHUS RPOMENCYMOUHOU ammecmayuu

llepeuenv 6onpocoe Kk sK3ameHy

1) Tlonsitre MaTpuIbl. Buabl Matpwi.

2) Ompenenuteny KBaIpaTHBIX MATPHII U KX CBOMCTBA.

3) MuHopsI 1 anredpanyeckue nonoyHeHus. Teopema Jlamaca.

4) Omnepaliui HaJ MaTPUILIAMHU.

5) DriemenTtapHbie peoOpa3oBanus MaTpuil. OOpaTHas MaTpuIia.

6) PaHr MaTpHIIbl ¥ €r0 BBIYHCICHHE.

7) Marpuunslii cioco6 perrenust CJIAY.

8) dopmyiel Kpamepa.

9) Kpurepuii Kponekepa-Kanemnu coemectaoctu CJIAY.

10) Ognopoansie CJIAY. Kpurepuii cyliecTBOBaHHsS HEHYJIEBOTO PELICHHS OI-
HopoaHou CJIAY.

11) Cxewma pemenust CJIAY meromom ["aycca.

12) Tlousarue BekTopa. Buasl BekTopoB. JlnuHa Bekropa. Hampasisroriue KocH-
HYCBI BEKTOpA.

13) JluHeliHas 3aBUCUMOCTh U HE3aBUCHMOCTh BEKTOPOB.

14) Basuc. Pasznoxxenue BekTopa 1o 0asucy.



15) CkansipHOE poU3BeICHUE BEKTOPOB, €T0 CBOMCTBA M MEXaHUYECCKHI CMBICIL.

16) BekropHOE MPOM3BEICHUEBEKTOPOB, €T0 CBOMCTBA, FTCOMETPUYCCKHI U MeXa-
HUYECKUU CMBICII.

17) CwMerranHoe TPOM3BEICHHE BEKTOPOB, €r0 CBOMCTBA W T€OMETPUYCCKHIA
CMBICIL.

18) Pasznuunbie GopMbI 3aaHUS MPAMOI Ha IIOCKOCTH.

19) B3auMHOE pacroIoKEeHUE MPSMBIX.

20) PaccrosiHME OT TOYKH IO IPSIMOIA.

21) TlomspHasi cuctemMa KOOpIUHAT

22) KoMIUIeKCHBIE YHciia, HX U300pakKeHHe Ha IIOCKOCTH. MOAY/Ib M apryMeHT
KOMIUIEKCHOTO yHcia. Pa3znuunbie popMbl 3aMnMcu KOMIUIEKCHOTO YHCTIA.

23) AunreOpandecKkue ISHCTBUSA ¢ KOMIUICKCHBIMHU YHCIaMH.

24) KaHoHMYECKHE YpaBHEHHS KPUBBIX BTOPOTO MOPSAKA: JUIMAIICA, TUTICPOOIHI,
napaboJibl U UX XapaKTEPUCTHUKHU.

25) Kiaccudukanusi KpuBBIX BTOPOro mopsiika. [IpuBeneHHE KPHUBBIX BTOPOTO
HopsAKa K KAHOHUYECKOMY BH]LY.

26) YpaBHEHHE CBSI3KH IUIOCKOCTEH.

27) OOuiee ypaBHEHHE TNIOCKOCTH M €r0 YaCTHBIC CITyYau.

28) VYpaBHEHHE TUIOCKOCTH, MPOXOJSIICH Yepe3 TpU JaHHBIC TOYKH; ypaBHCHUE
IUIOCKOCTH B OTpE3Kax.

29) HopwmanbHOE ypaBHEHUE IJIOCKOCTH.

30) PaccrostHHE OT TOYKH JI0 IJIOCKOCTH. B3anMHOE pacmosioskeHue MmIOCKOCTeH

31) Ilpsimast B MPOCTPAHCTBE U €€ ypaBHCHHS: OOINUE yPAaBHEHHS TPSMOI; BEK-
TOPHOE YpaBHEHHUE MPSIMOMN; MapaMETPUUYECKUE W KAHOHWYECKHE YpPaBHEHUS
MPSIMOW; YpaBHEHUE NIPSAMOM, TPOXOALIEN YEPES IBE TOUKH.

32) H3menenue GopMbl ypaBHEHHH MPsAMOi. B3auMHOE pacionokeHHe MPSMBIX |
IIJIOCKOCTEH.

33) Ilpenen pyHKIMH, OCHOBHBIC CBOWCTBA MPEICIIOB.

34) BeckoHeYHO Majibie M OECKOHEYHO OO0JIbIHe (GYHKIIMK U UX CBOMCTBA.

35) HemnpepsiBHOCTD (DYHKIMH B TOYKE ¥ HA HHTEPBAJIC.

36) OmnpeneseHne MPOU3BOIHON GYHKIIUU, €€ TEOMETPHUECKUN CMBICIT.

37) OcHoBHble npaBuiIa AU GepeHIInPOBAHUS.

38) IlpomsBoaHast CJI0KHON M MapaMETPUIECKH 3aJaHHBIX (YHKIIH.

39) Juddepennnan GyHKIHH.

40) TlpousBomHbie U qU(HEpEeHITUATBI BEICITUX TOPSIKOB.

41) OcHoBHBIC TeOpeMbl TUPPEPCHIUATLHOTO UCYKMCICHUS: Teopembl Poss, Jla-
rpanka, Komm u ux npuMeHeHue.

42) Teopema Jlomurans.

43) DkcrpeMyM (QYHKIMH. BBITyKIOCTh M BOTHYTOCTh Tpaduka (yHKIIUH, TOYKH
nepern0a. ACUMIITOTHI TpaduKa.

44) Omnpenenenne GyHKIUA MHOTHX nepeMeHHbIx (DPMII). Obmacts ompenerne-
Hust OMII. Yactable npupateHns 1 yactHsie npoussoansie GMIL.

45) Tlonnerit muddepennman. AuddepeHnupoBanne CIOKHOW U HEIBHOW (PyHK-
1002078

46) Ckansapaoe mosie. [IoBepXHOCTH U JIMHUY YPOBHSI.



47) TlpowsBomHas 1o HampaBiieHUIO. [ pagreHT QyHKINY.

48) DkcrpeMyMm (yHKIIMU JABYX IepeMeHHbIX. HeoOXomauMoe M J0CTaTOYHOE
yCIIOBUE CYIIIECTBOBAHUS IKCTPEMYyMA.

49) Haumenbliee u HauOobinee 3HadeHuss PMIT Ha 3aMKHYTOM MHOKECTBE.

50) IlepBooOpasnas pyukuuu. HeonpeneaéHHbIN HHTETpal U €ro CBOMCTBA.

51) Tabuuia OCHOBHBIX HHTErpaJIOB. IHTErprpoOBaHUE 3aMEHOMN MIEPEMEHHOM.

52) HuTerpupoBaHUE MO YaCTSM.

53) MHHrerpain ot GyHKIHN, COASPIKANIMX KBAAPATHBIN TPEXUICH.

54) WHrerpupoBaHHe pallMOHAIBHBIX APOOEH.

55) HHrerpupoBaHHe TPUTOHOMETPUICCKUX (PYHKIIUH.

56) WHrerpupoBaHHe HEKOTOPHIX UPPANMOHATIBHBIX (yHKIMA. [loHsATHE O HEWH-
TErpUPyEMOCTH (PYHKITUH.

57) OmnpeneneHHBIN HHTETPAJ - ONPE/CIICHUE U CBOWCTBA.

58) IlpousBojHass OT OIPEICICHHOTO HMHTErpaja IO MEPEMEHHOMY BEpPXHEMY
npenemny.

59) Cps3p MeXay ONpeCICHHBIM HHTETPAJIOM U IMEPBOOOpa3HON (QYyHKIIHCH.
®opmyna HetoToHa-JlelOnuma.

60) ['eomerpuyeckue U MEXaHHUYCCKHE PUIIOKEHHS ONIPECICHHOTO HHTErpaa.

61) HecoOcTBeHHBIC HHTErPAIIBI IEPBOTO M BTOPOTO pojia

62) JIBOiHOW MHTErpa: ONpeIeCHUEe U CBOMCTBA.

63) Beiuuciienue ABOWHOTO MHTETpalia IMyTeM CBEJCHHS K MOBTOPHOMY. OCHOB-
HBIE BUJIBI 00JIACTEH HHTETPUPOBAHUS

64) T'eomerpuuecKue U MEXaHUYECKUE TPUIIOKEHUS IBOHHOTO MHTErpaa.

65) KpuBoiuHEeHHbIC HHTETPAJIbl, X BEIYUCICHUE U YCIOBHE HE3aBUCUMOCTH OT
JMHUHA UHTETPUPOBAHUS.

66) ®opmyna ['puHa.

67) BblunciieHHE TEOMETPUUCCKUX U (DU3MUYCCKUX BEIUYMH MMOCPEACTBOM KPH-
BOJINHENHBIX UHTETPAJIOB.

68) JIuddepenuunanbubie ypaBHeHus. [ToHsTHE 00 O0IIEM M YACTHOM PEIICHUSIX
audepeHInaIbHOro ypaBHeHus. ['eoMerpuueckas MHTeprpeTanus. 3agava
Komm.

69) JluddepeHunanbHbie ypaBHEHHS C Pa3aCIISIONIUMKICS TEPEMEHHBIMHU.

70) OmuHoposnbie nuddepeHInaiIbHbIe YPaBHEHHS IIEPBOT0 MOPSIKA.

71) Jluneiinsie muddepeHmaibabie ypaBHEeHUS 1-ro mopsiaka. YpaBHeHue bep-
HYJUTA

72) YpaBHeHus B nonHbIX auddepenmnuanax

73) uddepeHnuanbabie YpaBHCHUS BBICHIMX MOPSIKOB. YPaBHEHUs, JIOMyCKa-
IOIIHE TIOHMKEHNE TIOPSIKA.

74) Jluneiinsie omHOPOIHBIE MU (HEPECHIIMATBHBIC YPAaBHEHHS BTOPOTO MOPSAKA.

75) CrtpykTypa 00IIero perieHus: JUHEHHOTr0 HEOJHOPOAHOTO TU(hepeHIalb-
HOTO YpaBHEHHE BTOPOT0 MOPSIKA.

76) WHTerpupoBaHHe JIHHEHHBIX HEOJAHOPOIHBIX auddepeHnnatbHbIX ypaBHE-
HUH C MOCTOSHHBIMH KO3()(pUILIMEeHTaMu C MPaBOM YaCThIO CIEIMATILHOTO BHUIA

77) Tlpumenenue ammapara qudHepeHIIuaIbHBIX YPABHEHUH B MEXaHUKE.

78) YwucnoBble psAIBI - ONPEISICHHIE, ICHCTBHS HAJl HUMH.



79) TloHsTHE CXOIUMOCTH, CBOMCTBA CXOAAIMXCs psagoB. HeoOxomumoe ycioBue
CXOJIUMOCTH.

80) Psapl ¢ MOJOKHUTEIBHBIME 4YiCHaMHU. J[OCTaTOYHBIC MPU3HAKH CXOJIUMOCTH
Hanambepa, Komm, cpaBHeHUs! psIOB.

81) 3uakomepeMeHHbIC bl JlOCTaTOYHBIA MPU3HAK CXOJUMOCTH 3HAKOYEpe-
Oyronmxcs psaaoB (mpusHak JlelOuua).

82) AOcomoTHasE U YCIIOBHAsl CXOJMMOCTh 3HAKOIEPEMEHHBIX psijioB. CBOMCTBA
abCoMIOTHO cxoasmuxcs psaaoB. OLeHKka 0CTaTOYHOTO YJieHa psaa

83) ®ynknMoHANBHBIC Psbl. CXOAMMOCTh (PYHKITMOHATBHBIX PSIOB.

84) Crenennbie psinbl. Teopema AGens. MHTepBanm u paanyc CXOIMMOCTH CTe-
MIEHHOTO psija.

85) JlelicTBHsI CO CTETICHHBIMHU PSIIAMHU.

86) Pasnoxxenue QyHKIMN B CTENICHHBIE PS/bL.. Pa3inokeHne HEKOTOPBIX AJIeMEH-
TapHbIX QyHKUUN B psij Makinopena. OnieHka 0CTaTOYHOTO WICHA.

87) Tpuronomerpuyeckue psibl Oypbe. JOCTaTOUHBIN MPU3HAK CXOJUMOCTHU Psi-
noB @ypre. opmynsl A1 KOAPPUIUEHTOB psija.

88) Psx ®ypbe i YETHBIX U HEUCTHBIX (DYHKITHIA.

89) DneMeHThl KOMOMHATOPUKH: IEPECTAHOBKY, Pa3MEIICHUS, COYCTAHMS.

90) Buusl ciyuaitHbix coObiTH. Kitaccuueckoe omnpenenenue BeposTHOCTH. Teo-
pema CII0KEHUSI BEpOATHOCTEN. 3aBUCUMBbIE U HE3aBUCUMbIE COOBITHS.

91) VYcnoBHas BepoSTHOCTh. TeopeMa YMHOXKECHHS BEPOSTHOCTEH.

92) ®dopmyna nosHoi BepositHOocTH. Popmyia baiieca.

93) IloBTopHBIc He3aBucuMbIe ucTbITanusi. @opmyna beprymimn. CpolicTBa Ou-
HOMHUAJIBHOTO pacmlpeneneHus BeposTHocTed. HauBeposTHeliee YuciIo
HACTYIUJICHUM COOBITHH.

94) JlokanpHas Teopema Jlammaca. MHTerpansHas Teopema Jlammaca. AcCHMIITO-
tudeckas gopmyna [lyaccona.

95) CiyuaiiHble BEJIMYMHBI U 3aKOHBI MX pacnpezeicHus. JIMCKpeTHbIC U Hempe-
PBIBHBIE CTy4daiiHbIe BeTMYHHBI. CIIOCOOBI 3a/1aHUs JUCKPETHOM M HENIPEPHIBHOM
CJIy4alHbIX BEJIIMYMH U UX CBOMCTBA.

96) UwcaoBble XapaKTEPUCTHKHU CIyYaHBIX BEIMYMH U MX CBOKCTBA.

97) BeposTHOCTD MOMafaHUs CIy4aifHON BEIUYHUHBI B HHTEPBAIL.

98) HopwmanbHoe pacnpee/ieHue U €ro0 YUCIOBbIE XapaKTEPUCTHKU

99) TIloka3arenbHbI, HOPMAJIBHBIN 3aKOHBI pacTpeICICHHs HEPEPHIBHON CITy-
YalHOW BEJIMYUHBI.

100) MoOMEHTBI, aACHMMETPHS M SKCLIECC CITyUaliHON BETNYMHBEI.

101) 3akoH OOJBIIMX YHCENT W €ro IMpaKTHYeCKoe 3HaueHue. [IoHATHE O IICH-
TpaJIbHOW peaenbHor Teopeme JIsamyHoBa.

102) OcHOBBI CTATHCTUYECKOTO omucaHus. ['eHepanbHas W BbIOOpOYHAS COBO-
KYITHOCTb.

103) BapuanuoHHBIN psiJl, €r0 YUCIOBBIE XapaKTEPUCTUKH U rpadudeckoe mpe-
CTaBJICHUE.

104) Cratuctuyeckue OleHKH. ToueUyHbIe OICHKH.



105) WHarepBanmbHas oreHKa. JlOBEepUTENbHBI HHTEPBAJI. YPOBEHb 3HAYMMOCTH.
JloBepUTENbHBIN UHTEPBAJ AJIS OLICHKH MaTeMAaTHYE€CKOTO OKUJIAHUS U CpeJIHe-
ro KBaJpaTUYHOTO OTKJIOHEHUS HOPMAJIBHOT'O pacipe/iesiCHuUs.

106) Craructudeckas runore3a. OmrOKku IepBOro U BToporo poaa. Oomas cxe-
Ma MpoBepku runores. [IpoBepka runoTes3bl 0 paBEeHCTBE FeHEPAIbHBIX CPETHUX
JIBYX HOPMaJIbHBIX COBOKYITHOCTEH.

107) TIlpoBepka THIIOTE3bl O PABEHCTBE M€HEPAIBbHBIX JUCICPCUI IBYX HOPMAaJIb-
HBIX COBOKYITHOCTEM

108) IIpoBepka THIIOTE3bI O paCHpPECICHHNA T'€HEPAIbHON COBOKYIMHOCTH. Kpu-
tepuu cornacus [lnpcona. JlucriepCuoOHHBIN aHaIU3.

109) dyHKIMOHANBHAS, CTATUCTHYECKAs M KOPpEJSIMOHHAS 3aBUCHMOCTH. Oc-
HOBHBIC TIOJIO’KEHUS KOPPEISIIMOHHO-PETPECCHOHHOTO aHATN3a.

110) Jluneinas mapHas perpeccus. KoaphuueHT koppesanun. Y paBHCHHS pe-
rpeccun. [IpoBepka 3HAUMMOCTH U UHTEPBAJIbHAS OLIEHKA [1apaMETPOB CBSI3H.

111) TlousTHE O HEeIMHEHHOU perpeccun. KoppeasiroHHOe OTHOIICHHUE.

Buaersl ajs 3K3aMeHa
(mpumep)

MUHUCTEPCTBO CEJIbCKOI'O XO351CTBA POCCUICKON ®EIEPALIMU
(benepanbHOE TOCYAaPCTBEHHOE OIO/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIIET0 00pa30BaHUs
«Camapckuii rocy1apCTBEHHBIN arpapHblii YHUBEPCUTET
Hanpasnenue: 23.03.03-DxcmryaTanys TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB
[Tpoduns: «ABTOMOOUIN U aBTOMOOUITEHOE XO3SIHCTBOY
Kadenpa «Pusuka, MaTemaTuka U MHQOPMAIIMOHHBIE TEXHOIOTUN»
Hucnunnuna «MaTemMaTukay
JK3aMeHAMOHHBIN Oniter Ne 1

1) PaHr MaTpHIibl ¥ €T0 BEIYHCIICHUE.
2) PaccTosiHEE OT TOYKH JIO TTIOCKOCTH.

3) Beruuciuts npenen GyHKIuu IirTg) lCﬂ
X— X
CocraBurenb C.B. IInotHukoBa
(moxnuck)
3aBenyromuii kaheapoit J.B. Muponos
(moamnuce)
« » 20__ .

IIpuMep 3TAJTOHHOTO OTBETA HA BOMPOC IK3aMEHAIMOHHOTO OHJIeTa

1) PaHr MaTpHIIbl K €r0 BBIUHCIICHHE.

B mpousBosnbHON MaTpuile A mopsaka MXNIMyTeM BBIYEPKUBAHUS HECKOJIBKHUX
CTPOK U CTOJIOIIOB TakK, YTOOBI KOJMYECTBO OCTABIINXCSI CTPOK PaBHSIOCH KOJTUYECTBY
OCTaBIIIUXCS CTOJIOIIOB, MOKHO 00pa30BaTh MHOKECTBO MHHOPOB.

HauBbicnii MOpsAI0K OTIUYHOTO OT HYJISl MUHOPA HA3BIBAETCS PAHTOM MATPHIIBI
A u o603Hauaercs r=rangA.



Ecnun xBanparHas marpuna nopsiika N HEBBIPOXKACHHAS, TO €€ PAHT PAaBEH €€ I0-
PALKY N, B IPOTUBHOM CIIy4ae — pPaHI MEHbIIE €€ NopsaKa. PaHr HyJeBOW MaTpullbl
[I0JIATal0T PaBHBIM HYII0. PaHr IHaroHaabHON MAaTpULbl PaBEH KOJIMYECTBY €€ HEHY-
JIEBBIX TUarOHAJIbHBIX JJIEMEHTOB.

VYkaxkeM nmpuem, 00Jieryaronuii BHIYUCIEHUE paHra, OCHOBaHHBIN Ha CIEeAyIOIIeH
TEOpEME.

Teopema. DnemeHTapHbIe IPEOOPA30BAHNS HE MEHSIOT PAHTa MaTPUIIBL.

Taxum 00pa3oM, HaxXOXKIACHHE paHra MAaTPHUIBI A CBOAUTCA K TOMY, YTOOBI C TIO-
MOIIBIO 3JEMEHTAPHBIX MPEOOPA30BaHUI NEPEBECTU MATpPUIy A B CTyle€HYaTyrOMaT-
puILly A" TOTO KE paHra:

4y Ay e Gy e @y,
0 ay . ay, - ay pempok
A=
0 .. a, .. a,
0O .. 0 .. 0 M—pcmpok
0 ... 0 .. 0

B KOTOPOM: a) BCE 3JIEMEHTHI, PACIIOJIOKEHHBIE HIKE TJIaBHOW JIMAaroHald paBHbBI HY-
710; 0) MO0 BCE 3JIEMEHTHI MOCIEIHUX M — P CTPOK paBHbBI HYIIO, TUOO0 M = P; B) BCE
AJIEMEHTHI [JIABHOW TMArOHAIM HE paBHBI HYIIIO.

Panr mMatpunpl OyAeT paBeH YHCIy TJIABHBIX AUArOHaJIbHBIX 3JIEMEHTOB, OTINY-
HBIX OT HYJISI WIIM YUCITY HEHYJIEBBIX CTPOK MAaTPULIBI, T.€.

rangA= rang 4’ =p.

2. PaccTosiHueM OT TOYKHM J10 IJIOCKOCTH. PaccTosiHMEM OT TOUKH JI0 MIIOCKOCTH
Ha3bIBAETCS JJIMHA MEPIIECHINKYISpa, OMYLIEHHOTO U3 3TOM TOYKHM Ha IUIOCKOCTh. Pac-
CMOTPUM B IIPOCTPAHCTBE HEKOTOPYIO IUIOCKOCTh 7 W IPOU3BOJIBHYIO TOYKY
Mo (X, Yo, Zo) - BoIOEpEM U1 MIIIOCKOCTH €IMHUYHBIA HOPMAJIbHBIN BEKTOP A C HAYAJIOM

B HeKoTopoi Touke Mi(X1,Y1,21)e 7 1 mycTh 0 — paccTosiHEE OT TOYKH M, JIO TUIOCKO-

ctu 7 (puc. 5). Toraa d =‘npﬁM1M0‘=‘ﬁ-MlMo

, TaK Kak [i|=1.
M,

Puc. 5
Ecnu mnockocTh 7 3ajaHa oOlIMM ypaBHeHHEM Ax+By+Cz+D=0, TO €€ HOp-
MaJIbHBIM BEKTOPOM sIBJIsieTCsl BEKTOp ¢ koopauHatamu (A, B, C) u B xauectBe eu-

HUYHOTO HOPMAJIBHOTO BEKTOPA MOYKHO BHIOpATh
a A B C

" (\/A2+BZ+C2 A +B2+C? ’\/A2+BZ+C2)'

ITycThb (X, Yo, Zo)¥ (X1, Y1, Z1) — COOTBETCTBEHHO KOOpauHATHI Touek Mo uMj. Torma
BBINOJIHSETCSI PABEHCTBO Ax +By,+Cz;+ D=0 MOXXHO HAaUTH KOOPAWHATBHI BEKTOPA
M, Mg = (X =%, Yo = 1. 2o = %) -

3amuchiBas CKaJSIPHOE MPOU3BEICHHUE fi-M,M, B KOOpIUHATHOW (popMe U mpeol-
pasys ero, nojy4aem



d= |A(Xo —%)+B(Yo—¥1) +C(z, - 21)| __ |Ax% +By, +Cz, — (Ax + By, +Czy)|

\/A2+BZ+C2 JA? 1 B2 4+C2

MIOCKOJIBKY Ax, +By, +Cz, =-D, TO

d- |AX, + By, +Cz, + D)|
JA2 4 B21C?

3. Hcnonb3ys nmepBblil «3aMeuyaTeNIbHbIN TPe/Ien, MOIyIuM

. 1-cosx ..
im=——=1Iim
x—0 X x—0
=2-1-£-0:0.

2

X . X X
2sin* = 2sin = . 2sin = .
= 21lim ——2 .limsin = = 2lim —2 .= .lim sin =
X x—0 X x—0 2 x—0 X 2 x>0 2

2

8.3 Kpurepun onieHUBaHUA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIECTEHIIHI

OneHka pe3ynbTaToB 00y4eHUsl MO AUCUUIUIMHE B (popme ypoBHS cPOpMHUPO-
BAHHOCTU KOMIIOHEHTOB 3HAaTh, YMETb, BIAJETh 3asBJICHHBIX TUCHUIUIMHAPHBIX KOM-
METEHIIMH MPOBOAUTCS MO 4-X OalbHOM IIKale OIEHUBAHUS MYyTEM BHIOOPOUYHOTO KOH-
TPOJIst BO BpEMs DK3aMEHA.

[IIxana oneHuBaHus DK3aMeHa

Pe3yJ'IBTaT OK3aMCHa

Kpurepun

«OTIIUYHO»

OOyuaromuiics T1y00KO ¥ IPOYHO YCBOMJI MPOTpaMMHBIN MaTepual, uc-
YepIIbIBAIOIIE, MOCIEN0BATENbHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, TECHO YBS3bIBAET TEOPUIO C NpakTukoil. Ilpm sToM oOyuaro-
LIUICS HE 3aTPYAHSIETCA C OTBETOM IIPU BUJOU3MEHEHMHM 3a/laHus, IIpa-
BUJILHO OOOCHOBBIBAET MPUHSATHIE PEIICHHUS, BIAJEET Pa3HOCTOPOHHUMU
HaBBIKAMHU U IPHEMaMH BBIIIOJHEHUS NPAKTUYECKUX paboT.

«XOopouio»

OOyyaromuiicss TBEpO 3HAET MPOTrpaMMHBIA MaTepHall, TPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B
orBeTe Ha Bompoc. OH OHKEH MPaBUIBHO TMPUMEHSATH TEOPETUYECCKHE
MIOJIOKEHMSI TIPU PEIIeHUH MPAKTUYECKUX BOIPOCOB, BJIAJETh HEOOXO M-
MBIMU HaBBIKaMU M ITPHEMaMH WX BBITIOJTHEHUSI.

«YHAOBJICTBOPUTCIIBHO»

OOyyaromuiicss IMEET 3HaHUsI TOJIBKO IO OCHOBHOMY Marepuaiy, HO He
YCBOWII €ro JIeTAIBHO, JOIYCKAaeT HETOYHOCTH, HEIOCTATOYHO MPABHIIb-
Hble (OPMYIMPOBKH, HAPYLIICHHS IOCIECIOBATEIBLHOCTH B H3JIOKEHUU
Marc€purajia U HUCHBITBIBACT 3aTPYAHCHHA B BBIIIOJHCHHUHU IMPAKTUYCCKUX
pabor.

«CHEYOOBJICTBOPUTECIIEHO»

OO0yuaromuiicsiHe 3HaeT 3HAYUTEIIBHOW YacCTH TPOrPaMMHOTO MaTepHaa,
JIOMYCKaeT CYIECTBEHHbIC OMIMOKH, HEYBEPEHHO C OONBIINMHU 3aTPYAHE-
HUSIMH BBITIOJTHSET MIPAKTUYECKUE PAOOTHI WIIM OTKA3bIBAETCSI OT OTBETA.

8.4 Mertoanueckue

MaTepUAJIbl, OmpeAessilolMe NPoUeayPbl OLEHUBAHUS

3HAHUH, YMEHHUH, HABBIKOB M ONBITA AESATEJbHOCTH, XaPAKTEPU3YIOIUUX ITAIbI
¢hopmupoBaHus KoMIIeTeHI UM




OreHka 3HaHWM, YMEHUH, HABBIKOB, XapaKTEePHU3YIOIas 3Tarbl (HOPMUPOBAHHUS
KOMIIETEHUIMA TO JucuuIimHe «Marematuka» MNpoBOAMUTCS B (opMme Tekylier u
IPOMEKYTOYHOM aTTECTALINH.

KoHTponb Tekylel ycreBaeMOCTH OOydYaroluxcsi — TEeKyllas aTTecTalus —
OPOBOJMTCS B XOAE CEMECTpa C LEIbI0 ONPEACICHUS] YPOBHS YCBOCHUS
oOy4JaronMMucs 3HaHui; (OPMUPOBAHUS Y HUX YMEHUN M HABBIKOB; CBOEBPEMEHHOIO
BBISIBJICHUS MPEIOAaBaTEIeM HEAOCTATKOB B MOJATOTOBKE OOYYAIOIIMXCS M MPUHSATHUS
HEO0OXOJAMMBIX MEp IO €€ KOPPEKTUPOBKE; COBEPLIEHCTBOBAHUIO METOIUKN O0YUYEHUS;
opraHu3anuu yaeOHOH paboThl U OKa3aHUs 00YJArONTUMCS WHINBU Yy JIbHON TTOMOIITH.

K KOHTpOJI0 TeKyllel yCleBaeMOCTH OTHOCSTCS NMPOBEpPKAa 3HAHUN, YMEHUU H
HABBIKOB 00YYaIOIINXCS:

* Ha 3aHATUAX (YCTHBIM OMpOC, pEelIeHHE 3a/1a4);

* 10 pe3yJIbTaTaM BBINIOJIHEHUSI MHIUBUAYAJIbHBIX JoMalHuX 3ananuii (M/13);

* 10 pe3yJbTaTaM NPOBEPKU KaueCTBA KOHCIIEKTOB JIEKIUI U UHBIX MAaTEPUAJIOB;

* [0 pe3ylbTaraM OT4YeTa OOYyYalolUXCS B XOJ€ HWHIUBUIYAIbHOU
KOHCYJIbTAllUM  TPENOJABATENsl, MPOBOAUMONM B Yachl CaMOIOATOTOBKH, IO
UMEIOIINMCS 330JDKEHHOCTSM.

KoHTposib 32 BBIMOJHEHHEM OOYYAIOMIMMUCS KaXXIIOro BHAA PadOT MOXKET
OCYILIECTBIISITHCA MTOATAITHO U CIIYKUT OCHOBAHUEM JJISI IPEIBAPUTEIIBHON aTTECTAlUN
1O TUCIUIIINHE.

[IpomexyTouHas aTTecTauus MO AUCIUIUIMHE MTPOBOJUTCS C LIENbIO BBISBICHHUS
COOTBETCTBUS YPOBHS TEOPETUUECKUX 3HAHUM, MPAKTUYECKUX YMEHUM W HABBIKOB IO
mucuuiuinHe TpedoBanusaM OI'OC o HanpaBlieHUIO TOATOTOBKH B (hOpME dK3aMEHa.

DK3aMeH MNPOBOAMUTCS MOCJE 3aBEPIICHHS] M3YYEHHs] AMCLMIUIMHBI B 00bEMe
paboueit yuyeOHOU mnporpammbl. dopmMa TmpoBedeHUS] HSK3aMEHA OMNPEAeIIeTCs
kadenpoit (ycTHbIi — 1o Ouseram, JuMOO myTeM coOeceloBaHUs IO BOMPOCAM;
nucbMeHHast pabota, TectupoBaHue u Jp.). OneHka 1o pe3yJbTaraM HK3aMeHa:
KOMIUYHOY, «XOPOULOY, «)OO0BTIEMEOPUMENLHOY, KHEYOOBIEMBOPUMENLHO.

Bce BuIbI TEKYIIEro KOHTPOJISL OCYIIECTBIISIIOTCS HA MPAKTUYECKUX 3aHITHUSX,
BO BpEMs BBIIIOJHEHUS WHAUBUIYAIbHBIX JIOMAIIHUX 3aJaHui, a TaKxke I
pe3ynbTaTaM JIOKJIajaa Ha HAyYHOU CTYJEHYECKON KOH(pEpEeHIUH.

Kaxnass ¢hopma KOHTpOJISA MO JUCITUIUIMHE BKJIIOYAECT B CE0S TEOPETUUECKUE
BOMPOCHI, TMO3BOJISIOIIUE OLEHUTh YPOBEHb OCBOCHHS OOYYArONIMMHCS 3HAHUM U
NPaKTUYECKUE 3a/laHUsl, BBIABIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUU U
HaBBIKOB.

[Iponienypa OLEHMBaHUS ~ KOMIIETCHIIMM, OOy4YarIIUXCs OCHOBaHAa Ha
CJIEIYIOLIUX CTaHlapTax:

1. [lepnoaMYHOCTH MPOBEICHUS OLIEHKU (HA KaXKJIOM 3aHSATHUN).

2. MHOrocTyneH4aToCTh: OLEHKA (KakK MpernojaBareieM, Tak U 00ydarouuMucs
IpyNIbl) U CaMOOLIEHKa 00ydarolerocs, 00Cy AeHue pe3yabTaTOB U KOMIUIEKCa Mep
10 YCTPAHEHUIO HEJOCTATKOB.

3. EAMHCTBO HCIONIb3yeMOM TEXHOJIOTUU IS BCEX OOYYaroIIMXCs, BHIMOTHEHHE
YCIIOBHM COITOCTABUMOCTH PE3YyJIbTaTOB OLICHUBAHUS.



4. CobnrofeHre mociae10BaTeIbHOCTH MPOBEACHUS OLEHKU: MPEAYCMOTPEHO, YTO
pPa3BUTHE KOMIIETCHIIMMA UAET IO BO3PACTAHUIO UX YPOBHEU CIIONKHOCTH, a OIICHOYHBIE
CpelICTBa Ha Ka)KJIOM dTarle YYUTHIBAIOT 3TO BO3paCTaHUE.

Kpatkas xapakTepucTuka NpoOLEAypbl pealu3ali TEKYIIero KOHTPOJs U

HpOMG)KYTO‘lHOﬁ arrecrallun 110 JAUCHUITIIMHEC JIIs OLCHKH KOMHGTGHHI/Iﬁ
00yJaroIuxcs NpecTaBicHa B TaOIUIIE:
Ne | HaumenoBanu Kparkas xapakTepucTuka npoueaypbl [IpeacraBnenue
1/ | € OLIEHOYHOTO OLICHUBAHUS KOMIIETEHIIUM OLIEHOYHOI'0
cpencTBa CpelcTBa B
donme
1 WupuBunyansH | CpeacTBO  NPOBEPKM  YMEHHUM — NPUMEHATH Kommekt
O€ JOMAIlIHEE | [IOJIyYUEHHbIE  TEOPETUYECKHUE  3HAHUS 10 | MHJIMBUIYaJIbHBIX
3a/1aHue JUCLUILIMHE JJI PEUICHUS] TUIIOBBIX 3a/1a4 JOMAIIHUX
3alaHUI
2 Keiic-3agaua | [IpoGnemuoe 3aJjaHue, B KOTOpOM Kelic-3agaun
oOyuarolemycs npeaiararoT OCMBICIIUTh
peanbHyI0 MpodecCHOHATBHO-OPHEHTHPOBAHHYIO
CUTYaIMI0, HEOOXOAUMYIO JUIsl PELEHUsl JTaHHOU
poOJIEMBbI
3 YcerHbII CpencTtBo KOHTPOJIS 3HAHUN OCHOBHBIX HOHSATHN [Iepeuenn
onpoc U 3aKOHOB JUCUUIUIMHBL.MOXETIPOBOAUTHCA B BOIIPOCOB ISt
Hayalie/KOHIE JICKIIMOHHOTO UM MPaKTHYECKOTrO IIPOBEICHUS
3aHsATUsA B TeueHue 15-20 mwuH. JIMOO YCTHBIN | yCTHOTO ompoca Ha
ONpOC  NIPOBOAMTCA B TEYEHHE  BCETO IIPAKTUYECKHUX
MIPaKTUYECKOr0 3aHATHUS 10 3apaHee BbIJaHHOU 3aHITHSIX
TEMaTHUKe. Br16pannbiii [IperoJaBaTesieM
o0yyJaroIuicss MOXeT OTBEYaTh ¢ MecTa JIMOo y
JTOCKHU.
4 OK3aMeH [IpoBomuTCcst B 3aJaHHBII  CpPOK, COIVIACHO Kommiekr
rpaduky ydeOHoro mnpouecca. [Ipu BeicTaBieHun BOIIPOCOB K
OLICHOK YYUTBIBAETCS YPOBEHb NPUOOPETEHHBIX 9K3aMEeHY.
KoMmmeTeHIM  oOyuwatomerocsi.  KoMmoHeHT
«3HATB» OlLICHHUBaeTCA TEOPETUUECKUMHU
BOIIPOCAMH 110  COJAEPKAHUIO  AMCLMUILIMHBI,
KOMIIOHEHTBIl ~ «yYMETb» W «BIALETh» -
MIPAKTUKOOPUEHTHPOBAHHBIMU 33 JaHUSIMU.




Pabouasi nporpamma cocrapjiena Ha OCHOBaHHH (eIEpabLHONO rOCY/1apCTBEH-
HOro 00pasoBaTesLHOro cTanjapra Bbiciiero oopasosanus (GI'OC BO).

Pabouyio nporpammy paspaboran:
JoLeHT kadepbl «Pusnia, MaTeMaTHKa 0 HHPOPMALMOHHbIE TEXHOIOIHIY,
kanz. nej. nayk C. B. ITnornukosa Mj
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