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JIucT BHeCeHUs TONMOJTHEHUH U U3MeHeH il
B pa0ouyio nporpaMmy y4e0HoMH AUCHUILIHHbI
«MareMaTukKa»

Ha 201 __ - 201__ y4eOHblii rog
Paboyas mporpamMma nepecMoTpeHa Ha 3aCeJaHIH

Kadeapsl, mpoTokoa Ne ot 201 r.

B pabouyro nporpamMmy BHOCSTCS CICAYIOLINE
H3MCHCHHUS:

grwNPE

CocTaBuTelIM N3MCHEHHH 1 TIOTIOJTHCHHUH:

yd€Hasi CTeneHb, JOJKHOCTh TMOJUTHCh 1.0. damumns

y4eHasl CTeTEHb, NOJDKHOCTh TIOAMHUCH N.0. Gamunus

3aB. kadeapoii

ydeHasi CTeNeHb, yJeHOe 3BaHHe  IOJIHUCH N.0. ®amunus

Ha 201 -201__ y4yeOHblii roa
PaGoyas mporpamMma nepecMoTpeHa Ha 3aCeIaHHU
kadenpsr, mpoTokoa Ne ot 201

B pabouyto nporpaMMy BHOCSITCS CIeIyIOIINE
U3MEHEHHUS:

agrwNPE

CocTraBuTelI K3MCHCHHUH 1 JIOTIOJTHSHUH:

y4eHasl CTereHb, T0KHOCTh TIOJIHCH N.0. damunus

Y4€Hast CTeNEHb, TOJUKHOCTh TIOAMHUCH N.0. ®amnnns

3aB. kadeapoii

YYCHast CTETICHb, YYCHOE 3BAHUEC  MOMHCH HN.0. Gamumust

Ha 201__ -201__ y4eOHbIii rog
Pabouast mporpamMMa nepecMOTpeHa Ha 3acelaHUU

kagenpsl, mpotokos N or 201 r.

B pabouyro nporpamMMmy BHOCSTCS CIIETyIOLINE
W3MCHEHHS:

gprwNPE

CocTaBUTEIN U3MEHEHNI U TOTOITHEHUI:

ydeHasi CTeleHb, J0JKHOCTh MOIINUCH N.0. ®amuius

ydeHasi CTeleHb, J0JKHOCTh MOIINUCH N.0. ®amuius

3aB. kadeapoit

y4eHasi CTeNEHb, yYCHOE 3BaHUE  MOJIHCH 1.0. ®amunus

Ha 201 __ -201__ y4yeOHbIii roa
Pabouast nporpamMma nepecMoTpeHa Ha 3acelaHiH
Kadeapsl, TPOTOKOA Ne  oT 201

B pabouyio nporpaMMy BHOCSITCS CII€IyIOIINE
N3MEHEHHS:

AN o A

CocTaBuTeNI H3MEHEHHUH U TOTOJTHEHHUI:

y4eHas CTEIeHb, JIOJKHOCTh TOAINUCH N.0. ®amunus

y4eHas CTEIEeHb, JIOJHKHOCTh TOAINUCH N.0. ®amunus

3aB. kadeapoit

y4eHas CTEIeHb, yYCHOE 3BaHHE  MOAIUCH 1.0. ®amunus




|

OraasJjieHue

. Leaun ¥ 3a7a91 OCBOCHUS JUCIIUTITHHBL. . ...\ uteenssenteeneenneeanneanneennsanes 5

. Mecto mucuuiuinael B cTpyktype OITOIT HanpaBiaeHus (CreuanbHOCTH). . .5

. TpeboBaHUS K pe3yabTaTaM OCBOCHUS JUCIIHTUIAHBL. . ... 'uvsenreennneennennsnn 7

. Pactipenenenrie TpyJ0E€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHITHH. .........ccoeeee./

. TeMaTu4eCcKnii TUIaH U3YYECHUS JUCHHATUIAHDBL. . .« ..uveeneteeenneeeniieeeneeeeannn. 8

. OOPa30BATEIBHBIC TEXHOMOTHH . ...\t eseeennseeenssaniinneeeenneeeanneeennneeannsens 18

. XapakTepucTrKa (OHIOB OIIEHOYHBIX CPEJICTB JJISI TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH Y TTPOMEKYTOUHOM ATTECTAIIMH . .. \vvveenreeennreeennneeannnennnaans 19

. Y4eOHO-METOINUECKOE 00ECTICUCHUE JTUCITUTITIHBL. . . vveeeeeeeeeneeennnannnnnn 45

. MaTeprabHO-TEXHUYECKOE 00ECTIEUEHUE TUCHUTITMHBL. . .« ..veneeeneeenneennns 46



1. llean v 32124 OCBOEHHUS JUCIHUILIMHBI

Llenp qucuunIrHBL MaremMmaTHka

- O03HAKOMUThb CTYJIEHTOB C OCHOBAMHM MATEMaTHYECKOrO allapaTamy,
HEO0OXOAMMBIMHU JIsl PEIICHUSI TEOPETUUECKUX U TIPAKTUYECKUX 337124,

- BBIpa0OTaTh y CTYACHTOB YMEHHE IMPOBOJUTh MATEMAaTUYECKUM aHAIIU3
MPUKIAIHBIX 33Ja4 M MUCIOJB30BaTh I UX PEIICHUS W3BECTHBIE MAaTEMaTUYECKUE
METO/IbI;

- Pa3BHUTh y CTYJICHTOB HABBIKA CAMOCTOSTEIHLHOW pabOThI C JIUTEpPaTypOHl IO
MAaTEMATHKE.

OcBoeHue JaHHOW NMCLMILIMHBI HAaIlpaBiIeHO Ha ()OPMHUPOBAHUE Y 00YyHAIOIIUXCS
KOMIIETEHIIU, B COOTBETCTBUU C KOTOPHIMU OOYYAIOIIMICA JOJKEH HCIOJIb30BaTh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JUCHUIUIMH B  MpodheCcCHOHATBHON
JESATEIbHOCTH, MPUMEHATh METOAbl MATEMATHYECKOI'O0 aHAIU3a U MOIECIUPOBAHMS,
OBITH TOTOBBIM 00pabaTHIBATh PE3YIbTaThl SKCIEPUMEHTAILHBIX UCCIIEOBAHUM.

K 0CHOBHBIM 3a/1ayaM Kypca OTHOCSTCS:

- BOCIIUTAHHUE JOCTATOYHO BBICOKOW MaT€MaTUUECKOU KYJIbTYPBHI;

- Pa3BUTHE Yy CTYAEHTOB JIOTUYECKOI'0 U aITOPUTMUYECKOTO MBIIUICHUS,

- oOydyeHre  MPUMEHEHHUIO  MaTeMaTHUYeCKHMX  METOJIOB U  OCHOB
MAaTEMATHYECKOTrO MOJEIUPOBAHUSA B TTPAKTUUECKOMN AEATEIBHOCTH.

MaremaTudeckasi KyJbTypa BKIIOYAET B c€0sl SICHOE MOHUMaHUE HEOOXOAUMOCTH
MaTeMaTHYECKOro oOpa3oBaHUs, B TOM YHUCJE BbIPAOOTKY MPEICTABICHUS O POJU U
MECTE€ MATeMaTUKA B COBPEMEHHOM IMBWIM3AIMA W MHUPOBOU KYJIbTYPE, YMEHHUE
JIOTUYECKH MBICIUTh, ONEPUpPOBATH C aOCTPaKTHBIMM OOBEKTaMH, TPaMOTHO
WCMOJIb30BaTh ~ MAaTeMaTUYECKUE  TOHSATUA W CHUMBOJIBI  JUISI  BBIPQXKEHHUS
KOJINYECTBEHHBIX U KAYECTBEHHBIX OTHOIIIEHUN.

st nocTWKEeHUsS JAHHOW IeM OOYYaroIIMICs JOJDKEH OBIAJETh 3HAHUSIMHU,
YMEHUSIMU M HaBBIKAMH, OIpPEIEISIEMBIMU IporpamMmon kypca «Marematuka». Kypce
M3Yy4aeTcs TPU CEMECTPA.

2. Mecto nucunmuiaabl B ctpykrype OIIOII BO

Jucummiamaa  «MaremMaTuka» ~ OTHOCHTCS K = 0a30BOM  4YacTH  ITUMKJA
MaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX IHUCLMIUIMH U SIBIAETCS NPOJOLKEHUEM U
yrayOJeHueM U3yUYeHUs MaTeMaTUKH, HA4aToro B LIKOJIE.

HaBplkn HCHONb30BaHUs S3bIKa MATEMATHUKH, OCHOBHBIE TIOHATUS W METOJbI
JMHENHON anreOpbl, aHATUTUYECKON TeOMETPUM, MATEMATHUYECKOTO aHalinu3a, TEOPUHU
muddepeHuranbHbIX  ypaBHEHUN HEOOXOAMMBI ISl H3y4YeHUs OOJIBIIMHCTBA
JTUCHMIUIMH KaK €CTECTBEHHOHAYYHOTO, TaK U MPO(PECCHOHATBHOIO IUKIOB yYEOHBIX
IJIAHOB BCEX HAIPaBIICHUM.

Kpome TOro, pasBuTHE€ JIOTMYECKOIO M  QJITOPUTMUYECKOTO  MBIIUICHUS
HEOOXOJMMO JIJIsl OBJIAJICHUS] OCHOBHBIMH CHELHMATbHBIMU JAUCLUUIUIMHAMA U UTPaeT
BaXXHYIO POJIb B CUCTEME MPO(ecCHOHAIBHOM MOATOTOBKH CIIEIIUATHUCTOB.



B pesynbTaTte n3ydeHusi MaTeMaTHKU CTYICHT JOJDKEH:

3HATh. OCHOBHBIC TMOHSATUS M METOIbl MAaTEMAaTHYECKOrO aHaliu3a, JTUHEHHOM
anreOpbl M aHATUTUYECKONM TeOMETpuHu, Teopuu IuddepeHInanbHbIX ypaBHEHHH,
TEOpPUH BEPOSTHOCTH M TEOPUU MATEMATUYECKOM CTATUCTUKHU, CTATUCTUUYECKUX
METO/I0B 00pabOTKM SKCHEPUMEHTAJIbHBIX JaHHBIX, 3JEMEHTOB TEOPUH (DYHKIIHI
KOMILUIEKCHOW MIEPEMEHHOM;

yMeTh. HCMOJb30BaTh MaTEMAaTUUYECKUN anmapar Jijisi 00pabOTKH TEXHUYECKON U
AKOHOMHYECKOM uHbOpMaIuu U aHanW3a  JIaHHBIX, CBSI3aHHBIX C
MaITHHOWCIIONH30BAHUEM M HAJICKHOCTHIO TEXHUYECKUX CUCTEM;

BJajieTh: METOJAAMH IIOCTPOCHUS MaTEeMaTHYECKUX MOJENICH  THIOBBIX
npodeccHoHaNbHBIX 3a/1a4.

OO6m1ast TpyI0EMKOCTh AUCHHUILIIAHBI COCTaBISAECT 14 3aUeTHBIX €AUHUIL.

JucrummHa «MateMmaTtrkay SBISETCS OCHOBOW JJIST M3YUYEHUS TaKUX TUACIIATIINH
KaK: (u3MKa; MaTepuajoBEICHUE M TEXHOJOTUS KOHCTPYKIIMOHHBIX MaTEpHaJIOB;
METPOJIOTUS, CTaHIAPTU3alUs M CepTU(PUKALMS;, HadepTaTelbHas TEeOMETpUs U
WHXEHEpHas rpaduka; TeOpeTUYecKas MEXaHUuKa; COIMPOTUBIICHUE MATEPUAJIOB.

Tabmuma 1

CBeeHus 0 JUCHMILIMHAX, HA KOTOPbIE ONUPAETCH COAEPKAHME TaHHOMI

AUCHUIIIMHBI
HaunmenoBanue [Tepeuens paznenon
JUCLUIUINHBL, APYTUX
AJIEMEHTOB Y4EOHOTO TJIaHa
IIxonbHBIN Kypc | DleMeHTBl JIMHEHHOM anreOpsl, 37€MEHThl BEKTOPHOM anreOpsl,
MaTeMaTUKH 9JIEMEHThl ~ AHAJIMTUYECKOM  TreoMeTpuH,  BBEJIEHHE B
cpeaHee (mojHOe) oOInee | MaTeMaTHYecKuil aHamu3, AnddepeHIualbHOoe HCYHUCICHUE
oOpa3oBaHue GbyHKIIII OJITHOTO MIEPEMEHHOTO, nuddepeHIranbHOe
UCYHCIIEHUE byHKIMI HECKOJIBKUX NIEPEMEHHBIX,

HEONPENEIICHHBIN HHTETPAJl, ONPEICIICHHBIA UHTETpal, ABOMHON
UHTErpall, TPOMHBIE  WMHTETpaibl, KOMIUIEKCHBIE  YKCIIA,
mupdepeHIManbHble  YPaBHEHMSI, pAIbl, BSJIEMEHTHl TEOpPUHU
BEPOSITHOCTH, DJIEMEHTBI MATEMAaTUYECKOM CTATUCTUKHU

[konpHBIN Kypc GUBHKI DIIEMEHTHI BEKTOPHOU anreopsl, muddepeHanbHoe
cpennee (monmHoe) ofImiee | ucyucieHne (QYHKIUU OJHOTO TIEPEMEHHOTr0, OIpeaeTIeHHBIN
oOpa3oBaHue WHTETpaJl,  JIBOWHOM  HHTErpal,  TPONHBIE  HWHTETPAIbI,

Qg depeHnranbHble ypaBHEHHS




3. TpeGoBaHus K pe3yJbTaTaM OCBOEHUSI AU CUMIJIMHbI

Ta0muma 2
CBelleHUs 0 KOMIIETEHIIMSIX U pe3yJibTaTaXx 00yueHus, POpMUPYEMbIX TaHHON
JTACITUTIIIMHON
ConepxaHue Kon [Tepeuens pe3yinbTaToB 00yUeHUs, HOPMUPYEMBIX
KOMIICTCHIINH, KOMIIETCH- JUCIUIIMHOM
(hOpMHUPYEMBIX TTOJTHOCTHIO MU 110 [To 3aBepiieHNN U3y4SHUS TaHHOUW TUCITUTUIMHBI
WAJIY YaCTUYHO JAHHOU dI'OC BO BBITTYCKHUK JIOJDKCH
JTUACIIMIUTMHOMN JER10%1
OIIOII 3HATh YMETh BJIAJIETh
TOTOBHOCTh IPHUMEHSTH OIIK-3 OCHOBHEIE HCIIOJIB30BaTh METOIaMH
cucremy GyHIaMEHTATBHBIX MTOHSATHS U MaTeMaTudeckue | oOpaboTKu U
3HaHHUH (MAaTEeMAaTUYCCKHUX, METOIbI METOIbI IS aHajau3a
€CTECTBCHHOHAYYHBIX, dbyHI1aMeH- penIeHus YUCTIOBBIX
HHXCHEPHBIX U TaJbHBIX HPHUKIIATHBIX JIAHHBIX
AKOHOMHYECKHUX ) JUIS pas3zienoB 3a7a4; TEXHHKOH
UICHTH(DHUKAIIH, MaTeMaTUKH, YUTATh OCHOBHBIX
(hopMyIIMpOBaHUS U HEOOXOJMMBIE B | TEXHUYECKYIO MaTremMaTu-
pEIICHUS TEXHHYECKUX M podeccruoHa- JHUTEPATYPY O YECKHUX
TEXHOJIOTHYECKUX MPoOiieM JIbHOU CBOEH JNEUCTBUH,
AKCILTyaTaIH JIEATEIILHOCTH CIIELIMAILHOCTH, mpeoopa3oBa-
TPaHCIIOPTHO- UCTIONB3YIONIYI0 | HUH |
TEXHOJOIMYECKUX MAIIMH U MaTeMaTHYECKUH | BHIYMCIIEHUI
KOMILJIEKCOB amnmapar
CIIOCOOHOCTH B COCTaBE I1K-19 OCHOBHEIE 00001aTh U CIIOCOOHOC-
KOJIJIEKTUBA MCIIOJIHUTENEH METOJIBI U aQHATM3UPOBATH TBIO JIETIATh
K BBIITOJIHEHUIO MIPUEMBI AKCIIEPUMEHTalb- | apTyMEHTHUPO-
TEOPETUIECKUX, W3YYICHHUS HBIE JJAHHbBIE BaHHBIE
AKCIIEPUMEHTAIbHBIX, JKCIIePUMEH- BBIBOJIBI TT0
BBIYMCIUTENBHBIX TaJIbHBIX pe3yibTaTamMm
WCCIIeTIOBaHMI 110 HAyYHO- JAHHBIX, UX SKCIIEPUMEH-
TEXHUYECKOMY coopa, TaJIbHBIX
000CHOBaHUIO 00paboTKu U uccae0BaHUI
MHHOBAIIMOHHBIX aHaau3a
TEXHOJIOTUH KCITyaTaluu
TPAHCIIOPTHBIX U
TPaHCIIOPTHO-
TEXHOJIOTMYECKUX MAIIMH 1
00opynoBaHus

4. PacnipenesieHue TPYA0€MKOCTH JUCHUILIMHBI 110 BUAAM 3aHATHI

Tab6muna 3

Pacnipenenenmne Tpy10eMKOCTH JUCITMIUIMHEI TI0 BHJIAM 3aHATHH, peaIn3yeMOoH 110

yueOHOMY IUIaHy

504 yaca

Bun 3apgaruit

Bcero

B ToMm umciie no cemectpam

1 2

3




1. AyIuTOpHBIC 3aHSTHS], YaCOB, BCETO. 294 98 98 98
B TOM YHCIIE:
1.1. JIexuyun 150 50 50 50
1.2. JTabopatopHbie pabOTHI
1.3. IlpakTiueckue (CEeMUHAPCKUE) 3aHTUS
144 48 48 48
2. CamocrosTensHas paboTa, 4acoB, BCETO
129+81 19+27 55+27 55+27
B TOM YHCIIE:
2.1. Kypcooii ipoekt (KIT), kypcoBas padora (KP)
2.2. PacuetHo-rpadudeckoe 3aaanue (PI'P)
2.3. CaMOCTOSITEeNIbHOE U3yUEHHUE Pa3IeiIOB
2.4. Texymiasi caMOMOATOTOBKA
2.5. IloaroroBka u ciava 3a4era (IK3aMeHa)
81 27 27 27
2.6. KonrponpHas pabora (K)
Hroro wacos (ctp. 1+ c1p.2)
504 144 180 180
dopma MpoMexKyTOYHOM aTTecTaluu
9K3aMEH | 9K3aMEH | 9K3aMEH
OOm1ast TPYI0EMKOCTh, 3a49€THBIX €IMHUIL
14 4 5 5
5. TemaTuyeckuii NJIaH M3y4eHUs] TUCUMILTHHBI
Tabmuia 4
TeMaTtndeckuii I1aH U3yYCeHHS JUCIUTIIMHEI IO Y4eOHOMY TUTaHy
®opma
HanMero- O6beM yacoB TEKYIIIEeTO
KOHTPOJIS
BAHHC TCMBL N3yuaemblie BOIPOCHI = > 0
3 2 85| &
= o o
= s Q| =09 = «
= 2 Q| B\ O o 8
= Qo Q. ] e s o)
518l &5 288
EIHE3IE=]0 5 o
1 cemectp
OneMeHTHI JIMHEWHOM anreOpbl
[lonsTa  marpunbsl, €€  mopska.
Matpunel | Kpagparnas, IIPSIMOYTOJIbHAS, 3 3 1 A3, T
TpeyroibHasi, CIWHWYHAS  MaTPHIBL
Onepanyd  HaJA MaTpULlaMU:  CyMMa,
NPOM3BEACHNE, YMHOKCHHE MaTpPHUIBI Ha
gyrucno. [loHsiTHE  paHra  MaTpUILBL.
DneMeHTapHbIe MpeoOpa3oBaHus. Panr
MaTPHIIBI TPANCITUEBUITHON (GOPMBI
Onpenenurenu 2-ro, 3-ro, N-ro mnopsaka.
Onpenen- | [Ipapumo TpeyroasHUKOB. ONpeaennTens | 2 2 1 A3, T
[FEIH TPEYTrOJIHHOU MaTpPHIIbI. CBoiicTBa




onpenenuteneii. OOpaTHas  MarpuIa.

TeopeMsbl O  CYILIECTBOBAaHMM U

€AMHCTBEHHOCTH. AJTOPUTM TMOJIy4YEHUs

00paTHON MaTpuIlbl

CucremMa JMHEWHBIX ypaBHEHHH, €€
Cucremsl pelicHue. Cucremsl OJTHOPOJIHBIE, 3 13, T,
JTHHEHHBIX HEOIHOPOJIHBIE, COBMECTHEIE, AKP
YpaBHCHHI HECOBMCCTHBIC, OTpeJIeTICHHBIE,

Heonpenenenuble. Teopema Kponekepa-

Kanemnu u Teopema o 4yHcie peHieHui

cucrembl. [lpaBuno  Kpamepa  nmns

CUCTEMBI 3-X JMHEWHBIX ypaBHEHUH c 3-

Msi HEM3BECTHBIMU. MaTpUYHBII METO.

pELICHUS CUCTEM JIMHEMHBIX YPAaBHEHU.

Meton Taycca. Bribop 06a3ucHbix u

CBOOOJIHBIX TepeMeHHbIX. OOmee u

YACTHOE PEIICHUS

DJIeMeHTBI BEKTOPHOHU aJreOphl

[TonsiTust BeKTOpa, €ro MJIUHBL, OpPTa,
OCHOBHBIC | papHEIX BEKTOPOB, KOJUIMHEAPHBIX | 2 nas, T
ITOHATHA, KOMIUIAHAPHBIX ~ BEKTOpOB. JInHelHbIe
CBA3AHHBIC C| oniepanmu  Haj BekTopamu. JluHeitHas
BCKTOPAMHU | goMOUHALMS BEKTOPOB. JInHenHo

3aBHCUMBICE W JIMHEWHO HE3aBHCHUMBIC

BekTopa. HeoOxomumele W AOCTaTOYHBIE

YCIIOBHS KOJUTMHEAPHOCTH "

KOMIIJIAHAPHOCTH BEKTOPOB

IIpoekius BEKTOpa Ha OCh U €€ CBOWCTBA.
Bekrop B IIpsMoyronbHass  AeKapToBa  CHCTEMa 2 nas, T
HPAMOYTONIbY xoopaMHAT HA  IUIOCKOCTH H B
HOM 1eKap- | poctpanctBe. KOOpAMHATEI  BEKTOPA.
TOBOH Teopema 0 pa3IOKCHHH BEKTOpa TIO
CHCTEMC 6azmucy. JnuHa BEKTOpa yepes
KOOPAHHAT | gxoopaMHATHI, HAIPABIISIONINE KOCHHYCHI,

paccTosiHue MEXTY TOUYKaMH,

KOOPJAWHATH BEKTOpa uepe3 KOOPAWHATHI

TOYEK Hayaja M KOHIA, KOOPAMHATHI

CepeMHbl OTpe3Ka, JIMHEHHbIE ONepaluu

MEXJy BEKTOpaMH B KOOPAMHATHOMH

dbopme

[ToHATHS ~ CKaNApHOrO,  BEKTOPHOTO,
CKaJApHOE, | cpemaHHOTO TIPOH3BE ICHHIA. nx | 1 nas, T
BEKTOPHOE, | cpoiicTBA ¥ BBIUMCIIGHHE  4epe3
CMCIIAHHOC | goopamHaTh. [Iprnokenue
Mpou3BeIe-
HUS
BEKTOPOB

DeMeHThl aHAJTMTUYECKON TeOMETPUN

[Tonsprast cucrema koopauHaT. E€ cBs3b
Jlueua Ha | ¢ jekaproBoil. YpasHemue nuHHE B | 4 A3, T
IJIOCKOCTH | r1051s1pHO# CUCTEME KOOpJIUHAT.




VpaBHeHuss nOpsSMOM Ha  IJIOCKOCTH:
obiree, KaHOHHYECKOE,
napaMeTpuueckoe, uepe3 2 TOUKH, C
yIIIOBBIM KO3 uumeHTom, B OTpe3Kax.
B3anmHoe pacrnosokeHusi MNpsSIMBIX Ha
IockocTtd. PaccrosHue OT TOYKH 10O
npsimoid. [TonsTust anunca, runepOoIbl,
napabosibl. VIX KaHOHWYECKUE ypaBHEHUS
U MOCTPOCHUE. DKCIICHTPUCHUTET 3JUIUIICA
U TUNEpOOIbl. ACHUMOTOTHI THUIEPOOIIBI.
[TapannenbHbIN IEpeHoC

IToBepx-
HOCTb U
JIMHUSA B
IIPOCTPAH-
CTBE

YpaBHeHUS TJIOCKOCTH: obmiee,
MPOXOJAIIeH uepe3 3 TOUKH, B OTpe3Kax.
Paccrostnue OT TOYKHM A0 IUIOCKOCTH.
YpaBHeHHs] TpsIMOW B MPOCTPAHCTBE:
obmue, KaHOHUYECKUE,
napaMeTpuuecKkue, Mpoxonasdieii yepes 2
TOYKHU. B3anmuoe  pacnosioxkenue
OpSIMBIX U TIOCKOCTEH B MPOCTPAHCTBE.
IlonsATHE NUIMHAPUYECKON TTOBEPXHOCTH.
OIIMITHYCCKUH, runepOoTMYeCKUH,
napaboJMyecKuil  HWIMHAPHI,  [apbl
MEPECEKAIINXCS WU  MapaulebHbIX
m1ockocTeil. OCHOBHbBIE MOBEPXHOCTH 2-
T'0 MOPSKA: AIIUIICOU, OJHOMOIOCTHBIH
u JIBYTIOJIOCTHBIH runepOOoIOnIH,
DITUNTHYECKUA W TUNEPOOTHYECKU
11apaboJIONIbl, KOHYC

13,
3aImTa
KOHCIICK-
ta «llo-
BEpX-
HOCTH

BBenenue B MaTreMaTH4e

CKHUU

aHaJIn3

DyHKIUU

[Tonstue ¢ynkuuu. YerHas, HedeTHas,
NEPUOANYECKAs, OrpaHUYEHHas,
noctostHHas GyHKIuU. CrocoObl 3a1aHus
b yHKITHIA. Knaccudukanus
aneMeHTapHbIX  (yHkuuid.  Ilpuewmsi,
UCIIOJIb3YEMBIE pu IIOCTPOECHUU
rpadukoB QpyHKUINN

1

IIpenen
byHKIUA

[ToHsiTHE YMCIIOBOM MOCIENOBATEIBHOCTH,
e€ nmpenena. Cxoasmiascs, pacxosiascs,
OTpaHUYEHHAs, MOHOTOHHAas
MOCIIE0BATEIHHOCTH. Teopema 00
OTrPaHUYEHHOCTH cxopsmencs
nocneaoBarenbHocTU. [loHsATHE Tpenena
byHKINN. I'eomerpuueckas
MHTEpIpeTanus. OnHocTOpOHHME
npezensl. [ToHaTus 6eckoHeuHO Manol u
OECKOHEYHO 001b11101 byHKIMH,
cBOWcTBa. ApH(]MeTHUYeCKue CBOWCTBA
npenenoB. 1-i w 2-i1  3aMevaTreNbHbIC
npezensl. CpaBHEHHE OECKOHEUHO MaJlbIX
¢dbyaknmii. OCHOBHBIC YKBUBAJICHTHOCTH

A3, T




Henpepsois-
HOCTH
byHKIUHA

[TonsiTe HeNpephIBHOCTH (PYHKIHMU B
TOUKe (2 onpeneneHus), Ha UHTEPBAJE, Ha
OTpE3KE. CgolicTBa HETPEPHIBHBIX
byHKIN. Touku pa3pblBa. Nx
Kyaccuukanms

13

Juddepennnanpaoe ncuncienne GyHKIUU

OHOT0 NICPEMCHHOI'O

IMousaTue
MIPOU3BO/I-
HOU

ITousrue
MeXaHWUYeCKHI
KacaTeJIbHOM.
IIPOU3BOJHOM.
HETPEPHIBHOCTH

byHKIIUN

MIPOU3BOIHOM. Eé
CMBICIL. [TonsiTne
['eomeTpuyeckuii  cMbICH
Teopema 0

muddepeHuupyemoit

1

Metoanl

muddepeH-
UPOBAHHS

OcHOBHbIE
Qg epeHIpoBaHus. Tabnuna
OCHOBHBIX  Tpou3BOAHBIX.  [IpaBmia
g epeHIMpOBaHUs CJIOKHOM u
oOpatHON (yHKUMN, HESBHO 3aJaHHOU
¢yakumn  u QYHKOMH,  33JaHHOM
napaMeTpHUECKU. Jlorapudmuueckas
IIPOU3BOIHASI. ['unepbonuueckue
byHKIHIH. VYpaBHeHus, rpadukmu,
npou3BoaHbie. [loHATHE TPOU3BOIHBIX
BBICIIUX MOPSAKOB

mpaBujia

I3, T,K

Huddepen-

uan
byHKIUM

[Tonstne muddepennnana. OCHOBHBIC
cBoiicTBa muddepennunana. Gopmyna s
NPUOJIMIKEHHBIX BBIYUCICHUN C TIOMOIIBIO
muddepeHnmana. Huddepennunanst
BBICHINX TIOPSIIKOB

IIpunoxe-
HUE
nuddepen-
IUATEHOTO
ucuuce-
Hus OOI1

VYpaBHeHUs KacaTelbHOM M HOpMalu K
KPUBOM. [IpaBuno Jlonmrans.
Bberuncnenre NpenenoB ¢ MOMOIIBIO
npasuna Jlomurana. Bospacraromas u
yObIBaromasi GyHKUUU. TeopeMbl 0 CBsI3U
MEX1y  3HaKaMd  I[POU3BOJHOM U
BO3pacTaHUEM U YyObIBaHHWEM (YHKILUU.
OkctpemyM  QyHkiuu.  Kpurtuueckue
Toukn 1-ro ponma. HeoOxogumoe wu
JIOCTaTOYHbIE YCJIOBUSl CYIIECTBOBAHUS
AKCTpEMYyMa. Haumensbiiee u
HauOosblllee 3HaueHus (QyHKUMHM Ha
OoTpe3Kke. BBIIYKIOCTH M BOTHYTOCTH
¢byuknuu. Teopembl 0 3aBUCUMOCTH
HalpaBJIeHUs] BBIMYKJIOCTH OT 3HaKa 2-i
MIPOU3BOTHOM. Touku neperuoa.
HeoGxoauMoe M J0CTaToOuHOE YCIOBUS
CYILECTBOBaHUS TOUYKH neperuoa.
[Tonsatue acumnToTH. BepTukanbHasi,
TOPU30HTAJIbHAS U HAKJIIOHHAS! aCUMIITOTHI

n3

Juddepennmanpaoe ucurciaeHne GyHKINNH HECKOIBKHUX MEPEMEHHBIX

YacTHEIE

[TonsiTe GyHKIUU MHOTMX HEPEMEHHBIX

3

2

1

A3




MPOU3BO/-
Heie OHIIT

Ha TpuMepe (QYHKIHH 2-X TEPEMEHHBIX.
Ob6nacth oTpeieTIeHUsI. [TonsitTre
npezena, HEMPepbIBHOCTH (YHKIUU 2-X
nepeMeHHbIX.  OTKpbITast, 3aMKHYTas,
orpanuveHHas oOmactu. HaumbGonbpmee u
HaMMEHbIIICe 3HAueHWs (QYHKIUHA B
o0acTH. YacTHble U MOJTHOE
pUpaLCHHS GyHKIHN. YacTHbie
npou3BoaHbie 1-ro mopsaka. [lonsarue
nonHoro muddepennuana. Gopmyna ans
NPUOJIMKCHHBIX BBIYHCIICHUN.
[IpousBoaHas byHKIUY, 3aJaHHON
HESIBHO (cmydan
F(x,y)=0,F(x,y,2) =0). YactHble
MIPOU3BOJIHBIC BBICIITHX MOPSIIKOB.
Teopema O pPaBEHCTBE CMEIIAHHBIX
IPOM3BOJIHBIX

IIpunoxe-
Hue OHII

IlonsATHE MPOM3BOIHOM 10 HAIPABIICHHUIO.
@opMmynbl a8 €€ BBIYMCICHMS UL
¢yHKIMH 2-X U 3-X EpEeMEHHBIX.
[lonsitue rpanuenta. IlpousBonHas 1o
HanpapjieHUO  rpaaveHTta.  [loHsaTus
KacaTeJlbHOM IUIOCKOCTM WU HOPMaIU K
MOBEPXHOCTH. Nx YpaBHEHHUS.
OkcTpeMyM (GYHKIUU 2-X T[EPEMEHHBIX.
HeoOxonuMble M J0CTaTOYHBIE YCIIOBUS
IKCTpEMyMa

A3

KommiekcHrie uncia

Komitekc-
HBIE YHCIIa

IlonsatTne koMrIuiekcHOro uwmcna. Ero
n300paxeHue Ha KOOpJIMHATHOM
I0CKOCTH. TpuroHomerpudeckas ¢popma
KOMIUTIEKCHOro uwucna. Omnepanuu  HaJ
KOMILIEKCHBIMH YUCIaMHU B
anreOpanveckoil, TPUTOHOMETPUUECKOM
dopme. DyHKIMA KOMILUJIEKCHOU
nepemennoil.  IlokazarenbHas  ¢dopma
3alUCH YHCIia

3

A3, T
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Hroro 3a 1 cemectp

50

48

46

2 ceMecTp

HeonpeneneHHplil HHTErpa

ITonsTHe
Heornpene-
JIEHHOTO
MHTErpaja
1 METOJIBI
BBIUHCIIC-

IlonsTue nepBOOOPa3HOM u
HEOIPEIETIEHHOTO WHTErpana.
Ilepeuncnuts CBOIICTBA. Tab6muma
OCHOBHEBIX WHTETPaJoB.
Henocpencreennoe WHTETPUPOBAHUE.
[TogBenenne  GyHKOMM  TMOJ ~ 3HAK
muddepeHmana. MeTton 3aMEHEI

9

10

113, AKP




HUS TIEPEMEHHOM. NuTerpupoBanue o
yactsaM. IlpaBuina npumenenust (BeIOOp u
u dv). Hurerpambl OT HEKOTOPHIX
GyHKIUH, comeplKalmuX  KBaJpaTHBIN
TpexwieH. [IpaBuiibHbIe U HEMpPaBUIbHBIC
po0u. Paznoxenne panmoHaIbHBIX
apobeld  Ha  CyMMYy  NPOCTEHINHX.
WuTterpansl oT UpPaMOHATIBHBIX
dbyukuuii. MHTerpupoBaHre HEKOTOPBIX
KJIACCOB TPUTOHOMETPHUYECKUX (YHKIIUH.
"HeGepymmecs" nHTErpasl
OrnpesiesieHHBIN UHTErpaj
[TonsiTve OmMpeneneHHOro MHTErpaia Kak
Meromel | npepena  wmmrerpamsHbix  cymm.  Ero | 3 3, T
BBIMHCIIC- | reomerpuueckuii  cmbica.  CBolcTBa
HUA OTIPEICIICHHOTO WHTETpaIa.
ONPCACICH | OmpenesieHHbIA MHTErpail Kak (yHKIUS
~HOTO BepxHero mnpenena. @opmyna Herorona-
UHTCTPANIA | JleiioHuma. HTerpupoBaHue 0 YacTsIM U
3aMeHa TIEPEMEHHOW B OIpEIeIIEHHOM
unterpasie. [loHsTHe HecoOCTBEHHBIX
MHTErpasioB 1-ro u 2-ro poga
Brruucnenue rmiomany KpUBOJIWHEHHOW
Ipunoxe- | rpamerun (B mexkaproBoil ¥ HONAPHOI 3 u3
HHUE cucreMax KOOPJIMHAT, ciTyJaii
ONPCICICH | rapameTpUyecKl  3aJaHHOH  KPUBOM).
~HOTO Jnuna nyru  kpuBoil. dopmynbl  ans
MHTETPATA | pprypcinenust (B JEKapTOBOH M TOJSPHON
cucreMax KOOp/IMHAT, ciyuai
napaMeTpuuecku  3aJlaHHOM  KpUBOH).
O6wem Tena yepes IUTOIA/1b
nornepeyHoro ceuenus. OObeMm Tena
BpaueHus. Ou3nueckue NpuiIoKeHHs
JIBOWHOI MHTErpall
IloHsATHE NBOMHOIO WHTErpaja M €ro
ITonstne u | reomerpuueckmii cmpicn.  JloctaTounbie 3 13
MCTO/IBI yclIoBUSL HMHTErpupyemMoctu. (OCHOBHBIE
BBIMUCIIC- | cpolicTBa JIIBOMHOTO WHTEeTrpaa.
HUs [ToBTOpHBI  WHTErpas.  Brluucinenue
JIBOHHOTO | 1gojiHOr0 WHTErpana B  JEKAPTOBBIX
UHTEIrpaia | xoopaunarax. JlBoiHOW wuWHTErpanm B
TOJISIPHBIX KOOPIMHATAX
['eomeTpuueckue MPHIOKEHHUS JTBOMHOTO
Hpunoxe- uHTerpasia (o0beM, TMJIOMmAah TIIOCKOM 3 13
Ll ¢uryper).  DuuUecKue - MPHIOKEHHS
JIBOHHOTO | 1pojiHOro  MHTErpaga  (BBIYHCICHHE
UHTETPANA | maccpl, KOOpPAMHAT IIGHTpPA  TSDKECTH,

MOMEHTOB MHEPLIUN)

TpoliHbIe HHTETrpaIbI




[ToHsiTHE TPOWHOrO HHTErpajia M €ro

TpotHble | reomerpuueckuit  cMbici.  OCHOBHBIC amuTa
MHTETPAJIbL | cpoiicTBa TPOIHOTO WHTETrpaa. KOHCIICK-~
Bbuncnenue TpoilHOro uWHTErpaza B Ta
JIeKapTOBBIX, LWINHAPUYECKUX u
cheprueckux KOOpP/IMHATAX.
['eomerpuueckue, ¢busnueckue
IIPUJIOKEHUS] TPOMHOIO MHTErpajia
KpuBonuHeiinbie HHTErpaJibl
[TonsiTe KpUBOJIMHEWHOTrO MHTErpana 1-
Kpusonu- | g pona. Ero npunoxenus. BerauciaeHue 2 2 A3
HEHHBIH KPUBOJIMHEHHOTO MHTErpana 1-ro poaa (B
UHTCTPAIL | nekapTOBOM W  TOJSAPHOH  CHCTEMax
1-ro poza KOOpJIMHAT, CIydald [apaMeTPUUYECKH
3aJIaHHOW KPUBOM)
[ToHsiTe KPUBOJIMHEMHOIO MHTErpajia 2-
Kpusomn- | rq poma. Ero 3aBHUCHMOCTH  OT 3 3 A3
HEHHBIH HaIpaBJICHUS obxona KpUBOM.
UHTCTPAIL | Toj0KUTEIIBHOE HAIpaBlIeHHe 00Xxo/a
2-ro poza 3aMKHYTOTO  KOHTypa.  Bsluucnenue
KPUBOJMHEHHOrO0 HHTErpaia 2-ro poja
(kpuBasi 3a7aHa B JEKapTOBOM cucTeMe
KOOpJAMHAT, mapamerpuyecku). Popmyna
[ppuHa ®  yCcIOBHA  HE3aBHCHMOCTH
KPUBOJIMHENHHOIO UHTErpaja 2-ro poaa oT
yTH MHTETPUPOBAHHUS
IToBepXHOCTHBIE HHTETPAJIbl M JJIEMEHTHI TEOPUH T1OJIsI
[lonsiTHE MOBEPXHOCTHBIX MHTETPANIOB |-
Hosepx- | ro 1 2-ro pona. O6o3nauenusi. DopMyIbl 4 2 A3
HOCTHRIC | Octporpanckoro u Crokca. Ilonstue
HTETPAIIBl | ckansipHOrO HW  BEKTOPHOTO  IOJIEH,
1 CTAIlMIOHAPHOTO TIOJIS. [TonsiTre
SJICMEHTBI | rpanneHTa, JIMBEpPreHIuH, poTopa,
Teopun YCIIOBHE NOTEHIUAIBHOCTH BEKTOPHOTO
TIOJIA noJisl. [loHATHE TOTOKA M IMPKYISIUK
Jnddepennunanbable ypaBHEHUS
[TonsiTue mudhepeHIaTBEHOTO
Huddepen- ypaBHeHusa. Ero mopspok, pemeHue. 5 4 /3. K
HUAIIBHBIC | TToHsTHE g hepeHIaTBEHOTO
YPaBHCHHA | ypapHeHUs l-ro mopsinka. Teopema
1-ro Komm. 3amaua Komm. OGmiee u yactHoe
HOPAZKA | perieHUs muddepeHIIanTbHOTO

ypaBHeHuss 1-ro mopsaka. [lonstue
WHTErPAIbHON KpUBOW. MeToIbl perenns
muddepeHManbHbIX  ypaBHEHHH  1-ro

nopsijaka: C PasaCICHHBIMUA n
pa3aCIArOIIUMHUCA NEpCMCHHBIMU,
OIHOPOJHBIX, B TTIOJIHBIX

muddepeHnranax, JIUHEHHBIX (METOAOM
bepnymnn), ypaBaennit beprysm




Huddepen-
[[UATbHBIE
ypaBHEHHS
2-T0
nopsiiKa

[TonsiTue nuddepeHnranIbHOTo
ypaBHeHUs n-ro nopsaaka. Teopema o
CYILIECTBOBAaHUH U €IMHCTBEHHOCTH
pemerns. IlonsTue o0IIEro W YacTHOTO
pEIIeHHI nuddepeHnanIbHOTo
ypaBHECHUS n-ro  TOpsAKa.
Huddepennmanbaple  ypaBHEHUS  2-TO
MOpsIKA,  JIOMYCKAIOIIHE  MOHMKEHUS
nopsigka. Meroasl pemenus. JIOAY 2-ro
nopsijKa C MOCTOSIHHBIMH
KodddumeHTaMu. XapakTepUCTUYECKOe
ypaBHeHue. Dopmynbsl  and  oOmmx
pewennit.  JIHAY  2-ro  nopsnka.
Crpykrypa obmero pemenus. Meton
nonbopa yactHoro pemenus JIHAY 2-ro
nopsijKa C MTOCTOSTHHBIMH
Kod(duUIMeHTaMH 110 BUAY MPaBOil 4acTu

A3, T,
AKP

Psanel

YucnoBoii
pAI U ero
CXOIUMOCT]

[ToHsiTHST YMCIIOBOrO psifa, YaCTUYHBIX
CyMM, CXOJIHMMOCTH psiia, OCTaTOYHOTO
yieHa. CBOWMCTBAa CXOIAIIMXCSA PAIOB.
HeoOxonuMmplii  mpu3HaK  CXOAMMOCTH
YKCJIOBOTO Psifa

3HaKOI10-
JIOKUATEIIB-
HBIC pHI[BI

[lpusnaku JlamamOepa, Komm, 1-i, 2-i
MPU3HAKH CpPaBHEHHUS, WHTETPAIbHBIN.

CxoaumMocCTh psAIOB BUJIA Z % .
n=1

ns3

3HaKormnepe-
MCHHBIC
psIBI

[Tonstue 3HAKOYEPELYIOLIETOCs u
3HaKOIlEpeMEHHOro  psAaoB.  IIpusnak
JleiibHMIIa W  TOpPU3HAK  CXOAMMOCTHU
3HAKOIMEPEMEHHBIX PsIOB. AOCONMIOTHAS U
YCJIOBHAsi CXOAUMOCTh

n3

CreneHHble
pAIBI

[TonsiTHE cTEeneHHOrO psisia, 0baacTu
cxogumoctu. Teopema Abens. aTepBan
U paguyc CXOOUMOCTHU CTETNIEHHOTO Psa.
CaolicTBa cTeneHHbIX psAa0B. [loHaTus
psanos Teitopa u Maknopena.
P3noxenus B psin MakiiopeHa (hyHKITHIA:
y=e", y=sinx, y=cCosux,
y=>0+x)", Y=4/¢nX.Ionsrue psaga

®ypse. Pang Oypee 171 YETHBIX U
HEYETHBIX QYHKIUI

n3

IIpunoxe-
HUE PSAOOB

Bbluncnenne 3HaueHuss  QYHKUMH U
OTIPENIEICHHOTO WHTETpajia C IOMOIIBIO
psanoB. Pemenune auddepeHnnanbHbIX
ypaBHEHUU

ns3

IToaroroBka K 3K3 aMCHY
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Hroro 3a 2 cemectp
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3 cemecTp

DJIEeMEeHTH MaTEMAaTHISCKOM JTOTHKH

D1eMEeHTEI
MaTeMaTu-
yecKou
JIOTUKU

BrickasbiBaHus. Onepanuu HaJI
BHICKa3bIBaHMAMH. Tabliua HCTHHHOCTH. | 2
KBaHTOpBI OONIHOCTM W CYIIECTBOBAHMSI.
JlexapToBO IPOU3BEICHUE MHOKECTB.

hik

DJIEMEHTBI TEOPUH BEPOSTHOCTEU

Ciyyait-
HbIE
COOBITHUA

[ToHsATHS KOMOMHATOPUKH, IEPECTAHOBOK,
pasmenieHuii, couetanuid. @opmMybl 14 7
BBIYMCIICHH. [IpocTpancTBO
aJeMEHTapHbIX  coObiTui.  CiyuaiiHoe
coObitre. Ormeparii HaJg COOBITHUSMH.
Knaccuueckoe omnpezeneHue
BepoATHOCTH. (CBOHCTBAa BEPOATHOCTEH.
Craructuieckoe ompezeNeHne
BEPOSATHOCTH. Paznuuue MEXy
CTAaTHCTUYECKUM u KJIACCUYECKUM
OINpee/ICHUsIMU. Y CIIOBHAsI BEPOSTHOCTb.
3aBUCHMbIE, HE3aBUCHUMBIE  COOBITHSA.
Teopema  ymHoxenus. CoBMECTHBIE,
HECOBMECTHBIE COOBITHSL. Teopema
CIOKEHUs  BepodaTHOocTed.  Popmyna
MOJIHOM BepoaTHOCTH U popmyna baiieca.
VYcnosusa npumenenus Gopmynsl baifeca.
[loBropuble  ucneitTanus.  Dopmynsl
bepnymn " Ilyaccona.
HauBeposiTHeliliee 4MCIO0 HACTYIUICHUS
ycexa B wHcnbiTaHusaX. JlokanbHas
MHTErpajibHas Teopembl Jlamnaca

10

14

A3, T,
AKP

Crny4ait-
HBIE
BCJTMYNHBI

[Tonsarue CIIy4aiiHOMN BEJINYWHBI.
JIMCKpeTHBIE U HENPEPBIBHBIE CIy4alHbIE 8
BEJINYUHBI. 3aKkoH pacnpeneneHus
CIIy4anHON BEJIMYMHBI. OyHKIUA
pacnpenesieHusl CIy4aiiHOM BETWYUHBI U
ee CBONCTBA. Maremarnueckoe
OXXHJIaHHUE JIACKPETHOMN CIIy4aiilHOM
BEJIMYMHBI U €ro cBoicrea. Jlucnepcus u
CpelHee KBAJIpaTUYECKOE OTKIOHEHHE
JUCKPETHOM  CIy4YallHOM  BEJIMYMHBI.

CaoiicTBa JIACTIEPCUU. II;moTHOCTE
pacpeneneHus HEIPEPbIBHON ClIy4allHON
BEJINYUHBI " eé CBOMCTBA.

MaremaTrueckoe OKHAaHUE, TUCIIEPCHS,
CpelHee KBAJIpaTUYECKOE OTKIOHEHHE
HENIPEPBIBHOW  CIIy4YalHOW  BEJIUYUHBI.
OCHOBHBIE ~ 3aKOHBl  pacHpeNeNICHHUS:
OMHOMUATBHOE, IIyaCCOHOBCKO€E
paBHOMEpHOe, HopMansHOe. HopmanbHas
KpHBasg U €€ IOCTpoeHue. BeposTHOCTH

10

14

A3, T,
AKP




NONAJaHUsI HOPMAJIBHO pACHpPENEICHHON
CIIy4aiiHOM BEJIMYMHBI B UHTEPBAJ. 3aKOH
OOJIBIINX YHCEeT

ONEMEHThI MATEMATHYCCKON CTATUCTHKH

3amaun  MaTeMaTU4YecKOil  CTaTUCTUKH. | 4
Beibopka 1 Bri6opounas u reHepanbHast AKP (1)
ee rpadu- COBOKYITHOCTH, YaCTOTa U OTHOCHUTEJIbHAS
1ECKOC 4acTOTa, CTATUCTUYECKOE paclpeiesicHue, 13
HPEICTAB- | svmupuveckas GyHKIHS pacnpeacicHus,
JICHHC MOJIUTOH, rECTOrpamMma.
['pyninupoBaHHBIN CTATUCTUYECKUM PSIJT
[loHsiTUS TOYEYHOM M HWHTEPBAIBHOM | 5
Crarucru- OLIEHKH. Hecmerenasie OLIEHKHA AKP (14)
HCCKHC MaTEeMaTU4YECKOro OKHMJIaHUSI u
OLICHKH JTUCIICPCHH, BBIOOPOYHOE u 13
[apaMeT- | yenpaBneHHOE CpeaHHE KBaJpaTHYHBIC
PpOB pac- OTKJIOHEHMS, MOJa, MeJuaHa, pa3max.
HPEACIC- | YcenoBHBIC BApPUAHTHI. Meron
HHUA MIPOU3BEICHUS IS BBIUHUCIIEHUSA
BbIOOPOYHOM  cpefaHel U BHIOOPOYHOM
TUCTIEPCHUU. JloBeputenbHas
BEPOSITHOCTD. JloBepuTenbHbIE
UHTEpBallbl B Cllyyaeé  HOPMAJIbHO
pacrnpeeneHHoro KOJINYECTBEHHOTO
pHU3HaKa
ITousTHs CTAaTUCTUYECKOMN OIlEHKH, | 3
CTatueTi- | ommGok 1-ro w 2-ro poxa, ypOBHS nas
HCCKHC 3HAYMMOCTH, CTATUCTUYECKOTO KPUTEPHS,
THIIOTE3BL | xpuTepust cormacus. [IpoBepka rumoTe3s
0 HOPMaJIbHOM pacrpeneneHuu
reHepaIbHOH COBOKYITHOCTH € TOMOIIbIO
kpurepus [lupcona
ITonsaTus CTaTUCTUYECKON uj|2
OcHos- KOPPEISILIMOHHOM 3aBUCHUMOCTH, W3
HBIC 110~ YCIOBHBIX CPEJHHUX, KOPPEISLMOHHON
HATUA TaOJIHIIBI. Jlunun perpeccuu.
Teopun OMIIUPUYECKHE TUHUH PETPECCHUH.
Koppensi-
007078
Koadduunent KOPPEJISILIIH. Ero
JluneriHas | cpojicra.  BeiGopoumsie  ypaBHEHHS | 5 10 14 W3
KOPpeIA- | mpsiMpIx JMHUE perpeccun. Metoanka
oy BBIYHCIICHHS BBIOOPOYHOTO
K03 pHLIMEeHTa KOPPENSAIUH C TOMOUIBIO
YCIIOBHBIX BapuaHT. [IpoBepka rHmoTess!
0 3HaYMMOCTHU BBIOOPOYHOTO
Kod(duIMeHTa KOppensuuu
Bri6opounoe KOppEJSIIIUOHHOE | 5
Kpusomu- | orpomenne u ero cpoiictBa. Merox
HeHHas HalMEHBIIMX KBajapatoB. [Ipocreiimme
KOPPEIA- | crrygan KpUBOJMHEHHOW KOPPEIISIIHH.

s




IToaroroBka K 3K3aMeHy

27
Hroro 3a 3 cemecTp
50 48 82 €]
Nroro no nucuuruimue o < o
rg) < —
— — N

I3 — nomamHee 3ananue, T — TectupoBanue, U3 — MHAMBUIyalbHOE 3aJaHUE,
AKP — ayauTopHas KoHTpoJibHas paboTta, K — koHTposbHas pabota, D - SK3aMeH.

Ta0muna 5

Bua, koHTpOJb BBINOTHEHUS U MeToanueckoe obecnieuenue CPC

Ne Bun CPC KomnuectBo | KonTpons Mertoanueckoe o0ecrieueHne

/m 4acoB BBITOJTHEHUS

1 Brmonnenue koHTpoNbHOH | 14 IIposepka CM. CIIUCOK JINTEPATYPbI, KOHCIIEKTHI JIEKLIMH
paboThI KOHTPOJBHOH paboThI

2 BrinonaneHnue qoMamisero 62 IIpoBepka gomamHero | CM. CHHCOK JIMTEPATYPbl, KOHCIEKTHI TEKIUN
3aJ1aHusA 3aaHus

3 Brinonnenue 20 3amura CM. CIIUCOK JINTEPATYPbI, KOHCIIEKTHI JIEKLIMH
WHAUBUAYAJIBHOTO 33JaHUS HMHAWBUIYaJIBHOTO

3a1aHus

4 Iloaroroska k 16 IIposepka CM. CIIMCOK JIUTEpaTyphl, KOHCIEKTHI JIEKIINI
KOHTPOJBHOI paboTte KOHTPOJBHOH paboThI

5 BrinonHenue [omMamHux 5 3amuTa KOHCIIEeKTa CM. CIIMCOK JIUTEpaTyphl, KOHCIEKTHI JIEKIINI
KOHCIIEKTOB IO 33 JaHHBIM
paszenam

6 IloaroroBka Kk yCTHOMY 12 VYceTHbIN onpoc Ha CM. CIIMCOK JIUTEpaTyphl, KOHCIEKTHI JIEKIINI

OTIPOCY Ha 3aHATHIX

3aHATHAX

6. O0pa3oBaTejibHbIe TEXHOJOTHHU

[Io mucummnuue «MaremaTuka» yACIbHBIM BEC 3aHATHUM, IPOBOJAUMBIX B
WHTEPAKTUBHBIX (pOpMax, B COOTBETCTBUH C JJaHHOM mporpamMmmoit cocTtasisieT 30%.
Peanu3zanusi KOMIETEHTHOCTHOTO MOAXO0/a TPEAYyCMaTPUBAET MPU YTEHUH JICKIIUN
U TPOBEJACHUU MPAKTUYECKUX 3aHATUM MO AUCIUIUIMHE «MaTeMaTuka» MpUMEHEHHE
AJIEMEHTOB TIpoOsieMHOro o0yuenus. [IpoBoauTcst pa300p KOHKPETHBIX CUTYalUi IO
MIPUMEHEHHUIO MaTEMaTUUECKUX METO/IOB B PEIICHUU 3a]1au CIICIIMATIbHBIX JUCIUTUINH.

TaOnuma 6

AKTHBHBIE U UHTEPAKTUBHBIE (DOPMBI TPOBEICHUS 3aHITH, UCIIOIb3yEeMbIE Ha
ayJUTOPHBIX 3aHATHUIX

Cemect Bun 3ansarus Hcnonb3yembie akTHBHBIC U HHTCPAKTHBHbBIE KoaunuectBo
P (JI, ITP, JIP) (hOpMBI TPOBEACHHUSI 3aHITHI 4acoB
1 JI [IpoGnemuas  nekuus;  Jjekuus-pusyanmsamus; | 15 (30%)




JIKIUS C 3apaHee 3aIUIaHUPOBAHHBIMU OLIMOKaMH;
caMoCTOsITelIbHAs paboTa ¢ IuTepaTypon

I1P MaremaTrueckuii aukTaHT, pabora B mapax, B | 14 (29)
MUKpOTPYITIaX; WHINBUTYaTbHBIN OTIpoC;
dbpoHTaANBHBINA ompoc; pazHoypoBHeBbie KP u T;
TBOpUcckoe J13

2 JI [Ipobnemuas  jekuus;  JieKnus-Busyanusamwus; | 15 (30%)
JIEKIMS C 3apaHee 3aIUTAHUPOBAHHBIMU OITMOKaMH;
camocTosiTelIbHas padoTa ¢ IuTepaTypon

I1P MaremaTrueckuii auKTaHT; pabora B mapax, B | 14 (29%)
MUKpOTPYITIaX; WHINBUTYaTbHBIN OTIpoC;
dbpoHTANBHBIN ompoc; pazHoypoBHeBbie KP u T;
TBOpUeckoe /13

3 JI [IpoGnemuas  nekuus;  Jekius-Busyanusamst; | 15 (30)%
JIKIUS C 3apaHee 3alUTaHMPOBAHHBIMU OITUOKAMMU;
camocTosiTellbHas paboTa ¢ IuTepaTypou

1P MaremaTrueckuii auKTaHT; pabora B mapax, B | 16 (33%)
MUKPOTPYIITIaX; WHIMBUTYJTbHBIN OIIpoC;
bponTanbHBI ompoc; pasHoypoBHeBbie KP u T;
TBOpueckoe /13

JIP
Hroro: 89 (30%)

1. XapaKTepl/ICTI/IKa (l)OH)]OB OLECHOYHBIX CPEACTB AJIA TEKYIIECI0 KOHTPOJIA
yYCmeBaeMoCT "1 HpOMe)I(yTO‘lHOﬁ arTrecranmmu

KOHTpO.]'IB 3HAHUM CTyACHTOB OCYIICCTBILACTCA B COOTBCTCTBHUU C ITOJIOKCHUCM
O IMPOBCACHHUHU TCKYIICI'O KOHTPOJIA YCIICBACMOCTH U HpOMe)ICYTOIIHOﬁ aTTcCcranuu.

7.1 XapakTepucTUKa OLIEHOYHBIX CPEJACTB TEKYIIEro KOHTPOJIA
yCIeBaeMoCTH

Texkymuil KOHTPOJb 3HAHUW OCYIIECTBIAETCS B (OpME JIOMAlIHUX 3aJaHUM
MOCJI€ KaXJIOTO 3aHATHS, KOHTPOJBHBIX pad0T, MHAUBUIYAIbHBIX 33aHUMN, TECTOBBIX
3aJlaHul,  KOTOpBIE MPOBOASTCS IOCIE€ H3YyYEHHUs] OTIEIBHOrO pasziena (Tembl)
M3y4aeMOM JTUCIUTIINHBI.

[IpumepHbIe 00pa31bl KOHTPOJIbHBIX PA00T, HHAUBHAYAJLHBIX 3a]aHUIi, TECTOB
JJISl TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH

KountpoJsbHas padora no reme «JieMeHTbI JIMHEIHOH aJredpobny

1. 3apmana marpuma A u muHorowrteH f(X). Beraucnuts 3Hauenune f(A) muorowrena f or
Matpuusl A.

2.  PemmuTth cucteMy JHMHEWHBIX ypaBHEeHHUI MeTo0M Kpamepa.

3.  PemmTh cucTeMy JTMHEHHBIX YPaBHEHUH C MTOMOIIIBI0 00PaTHOW MaTPHIIHI.

4.  PemuTh cucTeMy JTUHEHHBIX ypaBHeHU MeTooM ["aycca.
Bapmuanr 1



2 3 -1

1 f(x)=x2-5x+1 A=|1 0 -3|;
2 1 2
X, + X, — X, = 36, 2% + X, =2,
2. 4X =X, +X; =13, 3. 1% +X,=0,
=X+ X, + X, =T, 4%, +4X, — 2%, = =2,
X, +2X, + X, =3,
4, X +X, 2%, =-3,
2%, —3X, — X, =0.
Bapuant 2
2 31
1. f(xX)=x*+3x-2, A=[-1 0 3|
-2 1 2
X, +2X, + X, =4, X, + X, +2X; =5,
2. 43% —9X, +3%, =1, 3. <X, +X =1
2X +TX, — X, =8; 4X, +2X, = 2;

X, +2X, + 5%, = -1,
4, X% +X,+2%X, =0,

3%, —X, =3%; =1.
KonrpoabHnas padora no teme «IIpenea pynkuum»
Bapuanr 1
1.  Jlokazatp, uyto lim 4n-3 =2
noe 2n+1
2.  BBIUHCIUTDH TIPEIeIbI:
4 2
1) lim 3x3 4x2+1 . 9) Iime2 14x-5
x> 4x° —2X° =1 x5 X°—6X+5
3
3) imMYXFA=3 gy iy BTN X,
x—1 X -1 x—0 4%
: x4 - x35x® +49x° +1
5) lim(1+2x) x ; 6) lim .
ST PN N ey
In(x*+1
7) lim («/x2+3x—2—\/x2—3); 8) |imM;
Bapuanr 2
3
1.  Jlokasatb, uro lim J n3 =—1
n>o1+2n 2
2.  BbluMcauTh mpenensl:
2 2
1) lim x3+3)§+1 . 2) lim 2x2 9x-18 |
x>® 2% —X° +2 x>6 X —7X+6

1) lim \J3x+10-4

:4) limsin5x°ctg3x ;
x—2 X—2 x—0



5) lim(1+tg )i 1 6) lim (((xcr2)(x+2) —(x1)(x+3));
mM/x +2 &) | im[5n2+3n—1]nz

H“" «/4x +1- «/x ’

YR,

5n +3n+3

KonTpoabHas padora no teme «/Anddepennuanbuoe ncuuciaenne GyHKIUNA OTHOTO

NepeMeHHOr0»
Bapuanr 1
B 3ananusx 1)-7) BEIYUCIUTE IPOU3BOJIHYIO Y, .
1y :3~3/x_2—53in 2X; 2)y= 1+1gx ;
1-tgx

3) y =arcctg(sin 3x); 4) y=(Inx)";

X = arctgt,
5) { ” J 6) x> +y® —4xy=0;

y=¢€-,;

7 y=2"7—xJax+x.
8) Boiumciuts y” 1y =ctg®(x® +1).

9) B kakmX TOYKaX KacaTelbHas K KPUBOH Y =X’ +X—2 mapamnenbHa OpsaMoi Yy =4x—1?
CocTtaBUTh YypaBHEHHE 3TOM KacaTeabHOM.
BapuanT 2
B 3ananusx 1)-7) BEIYUCIUTE IIPOU3BOJIHYIO Y, .

1 X
1 — 2) y=—;
) y= \/X—+e ) Y=o
1
3) y=ctg®(x+1); 4) y=09%
5) X =Incos2t, 6) x—y = arctgy:
y = 3sin 2t; y=arcgy,

7) y=2tg®2x—xe™*
8) Borumciuts Yy : y = (arcty 3/;)2

9) Hanncatp ypaBHEHHUs KacaTelbHONW U HOPMaJIU K KPUBOH Y = B TOUKe X=2.

4+ Xx?

KonTtpoabsHnas pa6ora no treme «HeonpeneneHHbIil HHTErpam»

Bapmuanr 1
1. J.Z&Jrldx; 2. I ; 3. ‘Inxdx;
X 2x-3’ X
4. [(4-3x)e™dx; 5. | g/;(;_j X; 6. [sin’4xdx;
2x—2 _ x*+16 dx
7 [—— ,—X — 8. | NI 9. jx(x+1)2.
Bapuant 2

3 \/_3 1 . ) arctgx
'[ X; 2. Ism(3x—5)dx, 3. jl+x



2x1

J3x-1

4x -3 x®—15 x—-1
7. dx; 8. dx; 9, | ———dx.
I —x*+6x—-8 J.x2+4 Ix3+2x2

4, I(4x—2) cos2xdx; 5. I 6. Icos2 2xdx;

KonTpoasnas padora no teme «/Inddepennuanbupie ypaBuenus 1-ro nopsiaka»

B kaxxnom 3aganum Tpedyercs onpenenuTs THI JudGepeHIaIbHOro ypaBHEHUs U ero olriee
pemenue. Kpome toro, B 3amaHuu 3 ONpeneiauTh YaCTHOE PEIICHUE, YIOBJIETBOPSIOIIEE TaHHBIM
Ha4YaJIbHBIM YCJIOBUSM.

Bapuanr 1
xy' +y—x*=0;
2. e7dx=(2y +xe¥)dy;

xy' =\x*—y* +y,y(1) =1,
(3+ y)xdx+(x+1)ydy =0;

Mo e

Bapuant 2

(2—9xy*)xdx + (4y* —6x°) ydy
xe'y' +ye* =1,

0;

T
xy' —y=xtg yay==;
X 2

(y+D(x=Ddx+(y+4)xdy =0;
Kontpoabnas padora no reme «/Iudppepenuuanbupie ypaBHeHHs 2-T0 MOPAIKA
[Tpu BbINOIHEHUM KOHTPOJIbHON paboThl TpedyeTcs B 3a1aue 1) HamucaTh YaCTHOE PELIEHHE C
HEOolpeesIeHHBIMU KO QHUIIMEHTaM1; B 3a/laue 2) NOJy4YUTh YaCTHOE PELIeHUE, YIOBIETBOPSIOIIEe
yKa3aHHBIM Ha4YallbHBIM YCIOBHSIM; B 3ajadye 3) pemuTh TudQepeHnrnarbHoe ypaBHEHHE 2-TO
NOpsIJIKA, JOIyCKAoIlee MOHMKEHNE TIOPAIKA.

L

Bapuanr 1
1. y'+y=e"+cosx;
) y"'+y' -2y =3¢*,
y(0)=-2,y'(0)=0,5;
3w +(y) =)
Bapuant 2
1. y" =2y +5y =2e* +sin2x;
, y' =3y +2y=x%,
YO =1Y'(0)=-
3. yy// — (y/)Z'

KonTtpoabsnas padora no teme «Ciy4aiiHble COOBITHS»
Ha Bp100p mpenogaBatens B KOHTPOJIbHYIO pa0OTy BKIIOUUTH 4-5 3a1a4.
Bapuanr 1

1. 13 komoxasl B 36 kapT Hayraja BBIHMMAOTCA TpU KapTel. KakoBa BEpOSATHOCTH TOrO, YTO
Cpely B3STHIX KapT OKa)KyTCsl J1Ba Ty3a?

2. Yucno rpy30BbIX MAaIIMH IPOE3KAIOIIUX I0 II0CCe, HA KOTOPOM CTOUT OEH30KOJIOHKA,
OTHOCHUTCSI K YHCIY JIETKOBBIX MAIllMH, NIPOE3KAOIUX IO mocce, Kak 2:1. BeposTHOCTH TOTO, UTO
OyzeT 3ampaBiieHa Tpy30Basi MallnHa, paBHa 0,1; 1u1st TerkoBoi MalIMHbBI 3Ta BEpOSITHOCTH paBHa 0,4.
OmnpenenuTs BEpOATHOCTH TOTO, YTO Hayauy BEIOpaHHAs MalinHa OyJeT 3arpaBlieHa.

3. Barapest u3 Tpéx opyauii mpoussena 3air. KakoBa BEpOSATHOCTh XOTs Obl OJHOTO MOTIAaHHUs



B 1I€J1b, €CJIM BEPOSTHOCTU NIOPAXKEHUS LIEIH NIEPBBIM, BTOPBIM U TPETHUM OPYJIUSMHU COOTBETCTBEHHO
paBusl 0,65; 0,74 u 0,8? Onpenenutb BEPOSITHOCTh TOTO, YTO BTOPOE OPYAHE AAJIO MOMATaHUE B 1IENb
IIPU YCJIOBUH, YTO TOJIBKO JBa CHapsAa MONAJIN B LENb.

4. Bparaps napupyet B cpeanem 0,3 BceX OJMHHAAATUMETPOBBIX MTpadHBIX ymaapoB. Kakosa
BEPOATHOCTb TOTO, UTO OH BO3BMET TPH U3 IISITU MAYEH; HE MEHEE YEThIPEX Msueii?

5. BeposATHOCTH TOro, 4TO IOCIE OJHOrO Y4eOHOro roja Yy4eOHHK YK€ Helb3sl Oynaer
UCIIOJIb30BaTh B JajibHeMmeM, paBHa 0,25. Onpenenuts BEpOATHOCTb TOTO, YTO MPUIETCS 3aKyIUTh
He Oosiee 105 HOBBIX y4eOHHUKOB, YTOOBI K HOBOMY yueOHOMY roay B 6ubnuorexke BY3a ux cHoBa
obut0 400; ompenenuTh HaAMBEPOSATHEHIIEE YUCIO YYEOHHMKOB TPEOYIOIIMX 3aMEHBI U BEPOATHOCTH
HaMBEPOATHEHILEro Ynciia TAKUX y4eOHUKOB.

6. BeposATHOCTH rocnuTaln3alMy NanueHTa npu snuaemMun rpunna passa 0,002. Onpenenutsb
BEPOSITHOCTb TOro, 4ro U3 1000 3a00seBIINX, NOMUKIMHUKA HAIIPABUT HA FOCHUTAIM3ALMIO TOJIBKO
LIECTh MALUEHTOB.

7. BeposATHOCTB TMOSBIICHUSI COOBITHS B KaxaoM u3 900 He3aBHUCHMBIX UCHbITaHUH paBHa 0,5.
Onpenenuts BEPOSTHOCTh TOTO, YTO OTHOCHUTENIbHAS YacTOTA MOSBICHHUS COOBITHUS OTKIOHHUTCS OT
€ro BepOATHOCTH 10 a0COIOTHOM BenuunHe He 6onee yeM Ha 0,02.

Bapuant 2

1. I'pynna TypuctoB u3 15 roHomeld u 5 neBylIeK BBIOMPAIOT XO3SHCTBEHHYIO KOMaHIy B
cocTaBe 4eThIpEX yesioBeK. KakoBa BEpOSATHOCTb. TOTO, YTO B COCTaBE 3TON KOMaH/bl OKa)XKyTCsl JBa
FOHOLIN?

2. BeposiTHOCTH TOTO, 4TO BO BpeMs padOThl MHU(POBOI AJIEKTPOHHON MAIIMHBI MPOH30UICT
c0oil B apuMeTHYECKOM YCTPONCTBE, B ONIEPATUBHOM MaMATH, B OCTAJIbHBIX YCTPONCTBAX OTHOCATCA
Kak 3:2:5. BeposTHOCTH CBOEBPEMEHHOIO OOHApyKeHUsi cO0os B apu(PMETHUYECKOM YCTPONCTBE, B
ONEPATUBHON MaMATH, B OCTAJIHBIX YCTPOKWCTBAaX COOTBETCTBEHHO paBHbI 0,8; 0,9 u 0,9. Onpenenuts
BEPOSATHOCTH TOTO, UTO COOM OyIeT OOHApYKEH.

3. Crpenok npousBoauT 4 BbICTpesia. BeposTHOCTH MOpakeHUs 1eI COOTBETCTBEHHO PaBHbBI
0,5; 0,6; 0,7 u 0,8. OnpeaenuTh BEPOSITHOCTD TOTO, UTO 11€7b Oy/IET MOpa)XeHa POBHO TPH pas3a; XOTs
ObI OZIMH Pa3.

4. BexoxecTs ceMsH pxku coctaBisier 90%. Uemy paBHa BEpOATHOCTH TOTO, YTO M3 BOCHBMU
MIOCESHHBIX CEMSIH B30MIYT TpU; HE MEHEE LIECTH.

5. YnakoBumuk yknaasisaer 900 neraneit, nposepeHHbix OTK mnu u3roroBneHHbIX pabounumy,
MMEIOUIMMH JTMYHOE KJIEHMO. BepoATHOCTh TOro, 4TO J€Tanb MOMEUYEHa JINYHBIM KJIEHMMOM, paBHa
0,1. Onpenenute BEpOSTHOCTH TOTO, YTO cpean HUX okaxkercs 115; ot 100 mo 120 xeraneit ¢ TMUHBIM
kieiMoM. Onpenienure HauBEpOSTHENIIIEE YUCIIO IETAJIEH C JINYHBIM KJIEHMOM CPENIN BCEX JIETaJIEH.

6. BeposiTHOCTP TOro, 4YTO U3JENME HE BBIIEPKUT HchbiTaHus, paBHa 0,006. Kaxosa
BEPOATHOCTH TOTO, uTO U3 600 IpoBEpsIEMBIX U3AEIUN HE BBIAEPKAT UCIIBITAHUS TOJIBKO TpH?

7. Meronnueckoe nocodue BoimylieHo Tupaxkom 600 sk3emMIuisipoB. BeposaTHOCTh mpaBUIIbHOM
OpOLIIOPOBKU KaKAOro sk3eMiuisgpa cocrasiser 0,9. Onpeaenuts rpaHully abCoNOTHOM BETMUMHBI
OTKJIOHEHHUS] OTHOCUTEJIBHON YacTOThI MPaBWJIBHO COPOIIIOPOBAHHBIX AK3EMILUIIPOB OT p, €CIIU 3Ta
IpaHuIla JOJKHA OBITh TapaHTUPOBaHa ¢ BEpoSITHOCTHIO 0,995.

KonTpoubnasi padora no teme «Ciy4aiiHble BeJIHYMHbD)
Bapuanr 1

1. VYcrpoiicTBO COCTOMT M3 3-X HE3aBUCUMO pabOTaIOIIMX 3JIEMEHTOB. BeposTHOCTH OTKa3a
Ka&XJ0ro 3jeMeHTa B ofHOM ombite paBHa 0,1. CnydvaiiHas BenmumHa X — YHCIO OTKAa3aBIIUX
JJIEMEHTOB YCTpOiicTBa B OJHOM ombite. s ciyyaiilHOW BeIMYMHBI X TOCTPOHUTH  Psilt
pacrnpeieneHus..

2. JHau psag pacnpenenenus. Ompenenute A, M(X), D(X), o(X), ¢yHkuuio
pactipenenenus F(x), P(2<X <4 ), moctpouts rpadux F(X).

X111 |2 |3 4 |5
p /A 103]035]0,1]0,05




3.  Cuyuaiinas BennunHa X UMEET IJIOTHOCTh pacripeaesieHus

0, x<1
f(x)=4c-(x+3), 1<x<4.
0, X>4

Onpenenuts: 1) mapamerp c¢; 2) ¢yukuuio pacmnpenenenus F(X); 3) P(0 < X < 2); 4)
maremaTrueckoe oxuganre M(X) u mucniepcuro D(X), o (X). IToctpouts rpaduku ¢pyukuuii F(X) u
f(x).

4.  BeposTHocTh nomnaganus B 1enb paBHa 0,8. X — yucno monaganuii npu 20 BeICTpenax.
BprunciinTe MaTeMaTHYECKOE OKUTAHUE CIIYYalHOW BETUYUHBI X.

Bapuant 2

1.  Chyugaitnas BenmunHa X — 9UCIIO TIOMAJAaHUI MSYOM B KOP3HHY TIpH 3 — X OpOCKax, eciiu
BEPOATHOCTH MOMagaHus Ipu Kaxaom Opocke paBHa 0,4. Jlns ciaydailHOW BeTM4MHBI X MOCTPOUTH
PAI pacupeieneHus.

2.  JHau psap pacnpenenenus. Ompenenute A, M(X), D(X), o(X), ¢yHkuuio
pacnpenenenus F(x), P(1 <X <5), nocrpouts rpaduk F(X).

X111 |2 |3 4 |5
p {02]A |03 /010,05

3. CnyqaﬁHa;I BeanunHa X UMEET IIIOTHOCTD pacupecaciIiCHuA
0, x<1
f(x)=4c-(x-0,5), 1<x<2.
0, X>2

Omnpenenuts: 1) mapamerp ¢;  2) ¢ynkumto miotHoctu f(X); 3) P(1 < X < 25); 4)
maremarudeckoe oxuaanue M(X) u mucniepcuto D(X) , o (X). Iloctpouts rpaduku ¢pynkuuit F(X)
u f(x).

4.  Kommyratop yupexaenus oOciyxkuBaer 200 abGoHeHTOB. BeposiTHOCTH TOro, 4TtO B
TE€YeHUEe OJHOW MHHYThl aOOHEHT Mo3BOHUT, paBHa 0,01. CnyuwaiiHas BenmuunHa X — YHUCIO
a0OHEHTOB, TO3BOHUBIINX B TeueHHUE MUHYTHL. Boruncnuts M(X).

KontpoabHasi padora no teme «JieMeHTbl MATeMATHYECKOIi CTATHCTHKI
Bapuanr 1

1. lana Be16opka: 1,3,2,7,2,6,6,1,3,3,1,2,4,2,6,2,3,1,2,5,1,1,6,2,5.

[TocTpouTh BapHAlMOHHBIM psAA, CTATHUCTUYECKOE paclpeselieHue 4YacToT, IOJHUIOH
OTHOCHUTEIIbHBIX YaCTOT, SMIUPHUUECKYIO QYHKIUIO pacCIpeieTICHHSI.

Bbraucnute pazmax, MoJly, HECMEIIIEHHbIE OIICHKH MaTeMaTHYeCKOro OXKHMJIaHHs U JUCIIEPCUH,
BbIOOPOYHOE U HCTIPABICHHOE CPETHUE KBAPATUUHBIE OTKIOHEHMS.

2. Mana BeiOOpKka: 1, 15,20,11,11,13,7,7,2,3,8,7,12,12,19, 2,19, 13,12, 12,20, 12,7, 7,
6, 11, 11, 15, 12, 19.

[TocTpouTh BapHallMOHHBIN psifl, CTATUCTHYECKOE pacrpeaenaeHne yactoT (pa3ous (1, 21) Ha 5
WHTEPBAJIOB JUTHHEI 4), THCTOTPAMMY YacTOT.

Bbraucnute pasmax, BBIOOPOUHYIO CPEIHIOK0, BEHIOOPOUHYIO TUCIEPCHI0, BEBIOOPOYHOE CpeHEe
KBaJIpaTUYHOE OTKJIOHEHHE.

3. Hammcare nOBepHUTENbHBIN HHTEpBaNl Uil OLEHKH C HajAexHOCThio 0,95 HemsBecTHOro
MaTEeMaTUYeCKOT0  OKHUJAHUS HOPMAJIbHO  pacHpeleNieHHOro TMpu3Haka X  TeHepajbHOM
COBOKYITHOCTH, €CJIM T€HEpaJIbHOE CpeIHEeE KBaJIpaTHUHOE OTKIOHEHUE O =5, BBIOOpOYHAs CpeIHSs
14 1 06beM BBIOOPKH 25.

Bapuant 2



1. lana Be16opka: 2,3,2,6,2,6,5,1,3,3,1,2,4,2,7,2,3,1,2,5,1,1,6,2,5.

[TocTpouTh BapUAIMOHHBIM PsA, CTATUCTUYECKOE paclpeiesieHue OTHOCHTEIbHBIX YacToT,
HOJIUTOH YacCTOT, SMIMPUYECKYIO (PYHKIIUIO pacpeaeTICHHUS.

Bbraucnuth pazmax, MOy, HECMELICHHbIE OLEHKA MaTeMaTHYeCKOro OKUIaHUs U TUCIEPCHUH,
BbIOOPOYHOE U MCIIPABICHHOE CPEHUE KBAAPATUUHbBIE OTKIOHEHHUS.

2. Jlana BoIOOpKa: 1, 15, 20, 6, 12,13,7,7,2,3,8,7, 12,12, 19, 2, 19, 13,12, 12, 20, 12, 7, 7,
6, 11, 11, 15, 12, 19.

[TocTpouTh BapUallMOHHBINA Ps, CTAaTUCTHYECKOE pACIpeleTIeHUEe OTHOCHTENBHBIX YacTOT
(pa3ous (1, 21) Ha 4 UHTEPBAIOB AJHMHEI 5), THCTOTPAMMY YacToT.

Bbruncnuth pazmax, BBIOOPOUHYIO CPENIHION, BEIOOPOUHYIO TUCIIEPCHIO, BEIOOPOUHOE CpeiHee
KBaJIpaTUUHOE OTKJIOHEHUE.

3. 3 reHepanbHON COBOKYITHOCTH HM3BJIedeHa BbIOOpKAa oObema 10. Berauciensl BHIOOpOYHAS
CpenHsisi 2 ¥ UCIPaBIEHHOE CpeiHEee KBaApaTUuHOEe OTKIOHEeHUE 2,4. OueHuTh ¢ HaAe)KHOCThIO 0,95
MaTeMaTHUYECKOE OKHUJAHUE HOPMAaJbHO PACHpPEETICHHOIO MPU3HAKA T'eHEepallbHOM COBOKYMHOCTHU
IIPY [TOMOILM JI0BEPUTEIHHOIO HHTEPBAIA.

NuauBuayanbHoe 3a1aHUe M0 TeMe «)JIeMeHTbl BEKTOPHOM ajredpbn»
B 3anmavax ykazansl koopauHaThl BepiunH nupamuasl ABCJ. TpeOyercs:

1) 3alUCaTh BEKTOPBI AB, AC,AA B cucreme OPT M BBIYHACIUTh MOXAYJIU OTHUX
BEKTOPOB;
2) ONPEAEIUTD YTOJ MEKY BEKTOpaMu E AC ;
3) ONPEAEIUTH MIPOEKIIMIO BEKTOpa AA na BEKTOD AB ;
4) BBIUMCIINUTD MIo1aab rpanu ABC;
5) BBIUUCIUTH 00bEéM nupamuisl ABCJL u muinny Beicots J{H.
Bapuanrt 1
D AG;LD,  B(7:5:-1), C(5:12:-9),  H(333;2);
Bapuant 2

2) A(4-1-1), B(8:3;-3), C(6;10:-11), JI(4;1;0);

HNuauBuayanbHoe 3aaanue no reme «llpunoxenue nuddepeHuuaabHOro HCYHCIeHU

DOII»
Bapuanr 1
1) Beruucnuth npeenst mo npasuny Jlonurans:
3 sin mx
. —-3x-2 .2 -1
1. lim ﬁ; 2. lim ————
x>-1 x+x? =3 x3-27

2) C momompio auddepeHnuana TpUOIMKEHHO BBIYUCINATH (C TOYHOCTBIO IO TPEX 3HAKOB
MocJyie 3ansToN) Y34,
X% -2x+2
x-1
4) Ha otpeske [0; 3] HaiiTh HaWMeHbIlee W HauWOOJblllee 3HAYCHUS (QYHKIUU

y:In(x2—2x+2).

3) HccnenoBats QyHKINIO U IOCTPOUTH TPadUK Y =

Bapuanr 2
1) Beruucauth npesensl mo npasuny Jlonurans:

2 2
(x +3x+2) 4
1. lim 3 5 ;2. lim xsin—.

x—>=1x+2x°—x-2 X—>00 X
2) C nomorpio muddepeHimrana npruOIMKeHHO BBIYUCIUTh (C TOYHOCTBIO 10 TPEX 3HAKOB
nocie 3amsaront)  arctg0,95.




x+1

3) Hccnenoarh GYHKIMIO U OCTPOUTH Ipapuk Y =

(x-1)?
4) Haiiti HauMeHblIee ¥ HanOoJbIIee 3HAYeHNS QYHKINH | = > Ha otpeske [0; 5].
x“+1
NupuBuayanbHoe 3a1anue no teme «lIpusoxkenne onpenesieHHOr0 HHTErpPaJiay

Bapuanr 1

1. BbrauciuTh mwiomans GUrypsl, OrpaHUUYEeHHON JIMHUSAME Y = (X — 2)3, y=4x-8.
Beruncnute 00beM Tenma BpamieHus BOKpYyr ocu OX ¢urypbel, OrpaHUYCHHON acTPOUIOM

X =1Ocos3t

)
y =10sin3t
2.
3. Brryucaurs KOOpAMWHATBI HeHTpa TAXKECTHU (1)I/Il"ypbl, or paHquHHOﬁ JIMHUAMUAU

y=2x-3x*,y=0.

o<t<Z
2

1
2 dx
X-Inx’

—

4. WccnenoBaTh CXOAUMOCTh HHTETpaIa
0

Bapuant 2
1. BblYuciIuTh MI0Maab GUryphl, OrpaHHYEHHON TUHUAME X =Y +1, y=-1, x=¢’.
2. BpluMCIuTh UIMHY AYTH KPUBOM, 3aIaHHON MapaMeTPHUYCCKH:
x = et (cost +sint)
. , 0<t<m
y =e"(cost —sint)

3. Bhbrumcauts 00beM Tesla, OrpaHHYEHHOro MoBepxHocTsaMu Z =4—x>—y®, z=0. Cnenats

PUCYHOK.
4. BpluMCIUTh  KOOPAMHATHI  LEHTpPA TSDKECTH  (QUIYypbl, OrPaHUYEHHOW  JIMHUSAMU

y=x%, y=X.
In(1+ x)

5. HccnenoBarh cX0AMMOCTb UHTETpAJIa Igldx
X+
1

NuauBuayaibHoe 3aganue mo Teme «Psaabi»
Bapuanr 1
1. Hanucars popmyity ob1iero uieHa psija:
1 1 1 1

a) —+ + + +...
1.4 2.3 3-6 4.7
0) 1+E+ﬂ+§+ﬁ+
3 57 9
1. HccnenoBaTh Ha CXOAUMOCTD PSAJIBIL:
n-1
.1 1 (1)

a — 0 — B

)nz_l“n(n+3) ) ~inl ) nZ:;‘ n
2. Vka3ars 001acTh CXOAUMOCTH CTCIICHHOT'O pAda: ZX_Z

n=1

3. PasmoxuTs B psig Maknopena GpyHKImo: Y =€ >

X

1
o_y2
4.,  Bpraucauth Ja dx ¢ Tounoctsio 10 0,001
0



5. OnpenenuTh TEpBbIC TPU WICHA PA3JIOKECHUS B psn Teiopa pelieHHus ypaBHEHUS
y' = y—XCo0s X, ynosierBopsitoiiero yciaosuio Y(0)=0,5
2
6.  Paznoxurts B psig @ypbe GyHKIHIO Y = T Ha MPOMEXYTKe [-7;7].

Bapuant 2
1.  Hamwucars dpopmyny o01ero uiaeHa psija:
1) 1.1 +L+
15 2.5 3.8
)  2,4,6.8
5 8 11 14
2.  HccnenoBath Ha CXOJUMOCTD psmm'

nl

0

Z 2n+1 )Z Z

“1+n? 1

I’]

3. VYka3zarb 00J1aCTh CXOIMMOCTH CTEIIEHHOTO psija: Z o
n=1

4.  Pa3noxwurs B p;m MaKnopeHa dynkmuio: y = X*-sin X

«/1+ X

6. Ompenenuth TEpBbIE TPU WICHA pa3jIOKEeHUs B psaa Teiyopa pemieHus ypaBHEHHS

5. Brruncnuts J. C TOYHOCTBIO 10 1072,

y' =X+ X* +y?, ynoBnerBopsromero yciaosuio y(0)=1.
7.  Paznoxuts B psag @ypbe GyHknuo y=2X—6 Ha [-1;7].

I/IH)II/IBI/II[yaJ'[bHOC 3aJJaHM¢C IO TEME «JIeMeHThl MATEMATHYECKOH CTATHCTHKH

Coneprxanue 3agaHus

B kauecTBe MCXOMHBIX JAHHBIX IMPEIAralOTCs pe3ysbTaThl Ompoca Jroaed o0 ux Bece X (B
KkujaorpamMmax) W pocre Y (B caHTUMeTpax). JlaHHBIE TE€HEpalbHON COBOKYITHOCTH COJEpXKat
pe3ynbratel onpoca 100 genoBek, MpoKUBAIOIINX B HEKOTOPOH MECTHOCTH.

Jlnst 00paboOTKM 3TUX JAHHBIX B TUIIOBOM pacuére TpeOyeTcs BBIOIHUTD CIEAYIOUIYI0 padoTy:

1. U3 mpennoxennoi reaepansHoii coBokymHocTH 00béMa N = 100 cdopmupoBats BEIOOpPKY
00bEéMa N = 50 ¢ MOMOIIBIO TAOIUIIBI CITyYalHBIX YHCEIL.

2. Jlng BenmuuuH X U Y COCTaBUThH CrpynmnHupoBaHHbIE psabl. Ha ocHOBaHMM 3THX pPSAIOB
HOCTPOUTDH TOJUIOHBI, TUCTOTPAMMBI OTHOCHUTENIBHBIX YacTOT M IpapUKd SMIHUPHUECKUX (YHKLIUH
pactpeneneHus s X u Y.

3. BEIYHCIIHTL TOYCUYHEIC OLICHKH: BBIGOpO‘{HBIC CpeaHuC X " V; HECMEILIEHHBIE BBI60pOLIHBIC
CpCIHHUE KBAAPATUYHBIC OTKIIOHCHUA Sy U Sy.

4. ITpoBepUTh TUTIIOTE3y O HOPMAIBHOM 3aKOHE paCIpe/IeCHUs CIIydaliHOW BEIMYUHBI X TIpU
ypoBHe 3HaunmocTu « = 0,05.

5. Hanucatp noBeputesbHbiid wHTepBaN 11t M[X] ¢ HanéxkHocThio ¥ = 0,95.

6. CocTaBUTh KOpPEIALMOHHYIO Tabnuuy. Bbruncnaute BbIOOpOUYHBIH KO3 HUIMEHT
KOppeJsiliiK I, U MPOBEPUTH TUIOTE3Y 00 OTCYTCTBUU KOPPEISLMOHHOM cBsizu Mexay X u Y (o
HE3HAYMMOCTHU OTKJIOHEHHUS I; OT HYJISA).

7. Hanincatps BEIOOpOYHBIE ypaBHEHHUs MPSIMBIX JTUHUNA perpeccun Y Ha X u X Ha Y. [locTpouTsh



rpaguKu 3THX OPSMBIX Ha OJHOM PUCYHKE C HaOJtoJaeMbIMH Todkamu (Xi, Yi),

SMIIUPUUECKUMHU JTUHUSIMH PETPECCHH.

I'enepanbHas COBOKYITHOCTb

=1, ..

n

X Y X Y X Y X Y X Y

845|188 | 76,7 | 179 | 80,7 | 180 | 76,8 | 177 | 62,7 | 168
749 | 190 | 80,3 | 172 | 83,4 | 178 | 73,2 | 178 | 71,6 | 165
92,0 | 194 | 77,6 | 174 | 78,0 | 175 | 71,6 | 174 | 71,2 | 174
72,7 | 182 | 82,6 | 193 | 67,4 | 162 | 80,7 | 177 | 755 | 177
838|184 | 76,2 | 170 | 78,1 | 172 | 76,0 | 184 | 77,0 | 181
63,6 | 164 | 74,7 | 174 | 76,2 | 181 | 77,3 | 174 | 83,3 | 180
86,8 | 187 | 76,5 | 174 | 64,0 | 173 | 89,9 | 186 | 73,3 | 160
76,6 | 178 | 91,4 | 197 | 81,9 | 190 | 96,5 | 194 | 76,7 | 178
56,6 | 158 | 75,6 | 168 | 70,6 | 178 | 83,2 | 196 | 76,5 | 177
66,6 | 166 | 80,9 | 175 | 72,2 | 178 | 68,2 | 167 | 78,9 | 183
81,7 | 185 | 78,7 | 190 | 86,5 | 191 | 86,5 | 179 | 82,0 | 175
69,6 | 168 | 87,4 | 184 | 759 | 182 | 61,6 | 164 | 79,1 | 173
63,7 | 155 | 72,1 | 171 | 70,8 | 164 | 62,7 | 152 | 74,4 | 166
76,0 | 179 | 67,3 | 162 | 77,7 | 184 | 75,9 | 169 | 90,3 | 188
54,0 | 157 | 64,8 | 165 | 80,5 | 175 | 71,6 | 163 | 63,9 | 157
828|188 | 77,8 | 180 | 856 | 188 | 87,9 | 185 | 88,5 | 193
72,7 | 174 | 69,9 | 168 | 70,5 | 169 | 63,0 | 162 | 97,7 | 191
75,3 | 174 | 88,7 | 190 | 85,7 | 185 | 79,4 | 176 | 70,1 | 183
88,7 | 196 | 74,7 | 170 | 72,0 | 174 | 89,2 | 184 | 62,2 | 165
62,8 | 175 | 75,3 | 177 | 79,9 | 183 | 65,9 | 166 | 74,8 | 181

Tabnuia cnyyaitHpIX dncen
Bapuant Ne 1 BapuanTt Ne 2

45 35 62 18 51 55 53 24 89 24 92 20 73 19 6 95 58 23 27 31
93 23 20 65 95 85 98 8 34 15 32 496 13 14 40 94 81 43 73
69 70 46 43 11 22 16 54 4 52 90 77 36 28 35 57 71 100 99 10
86 75 97 82 28 2 37 48 13 54 41 37 26 78 47 46 74 89 76 67
21 72 60 6 30 5 44 25 90 21 79 63 29 22 31 34 53 39 69 14
Bapuant Ne 3 Bapuant Ne 4

93 74 22 32 19 65 90 5 31 65 13 43 8 66 98 54 78 74 46 15
35 340 14 4 28 67 91 61 85 51 49 6 35 88 96 27 50 20 79
44 80 54 46 72 98 55 29 57 11 23 70 40 87 68 36 67 71 28 20
7 78 58 60 21 47 8 75 30 97 63 57 14 55 77 18 60 26 31 18
89 23 69 37 70 95 16 51 59 32 81 39 59 7 9489 84 12 100 41

BapuanTt Ne 5

Bapuant Ne 6

91 69 13 56 97 9 2 52 10 100

40 56 28 9 38 29 67 20 52 30

31 88 5 96 22 43 40 66 59 58

4634618 1 311 576 74

18 70 26 19 37 3 7577 65 91

10 70 43 72 68 15 51 5412 47

24 71 33 54 29 44 6 98 51 55

19 30 90 50 75 8 84 22 95 57

90 79 21 34 14 16 49 60 25 86

32 82 61 92 60 57 73 48 27 80

Bapwnant Ne 7

Bapwnant Ne 8

6 27 73 92 78 48 81 80 1 23

7059 73 7 57592 218 51

42 55 88 76 14 35 43 13 16 88

81 91 83 69 99 63 71 80 6 22

n



8594 64 99 103829 379 14

8544 28 61 35 824 9 39 25

77 7 84 67 11 18 37 91 2 17

79 66 19 74 95 10 34 72 53 72

100 49 87 41 45 52 82 28 46 32

90 11 26 29 60 93 57 78 96 40

Bapuant Ne 9

Bapuant Ne 10

6 90 83 34 14 31 93 68 41 15

46 35 86 64 67 32 7 547 24

32 81 13 97 288082 7 26 4

42 57 113 70 75 87 29 18 96

4 861 79 92 53 55 62 23 58

43 6 31 44 88 24 65 16 33 77

47 22 72 54 94 12 71 99 70 2

8 11 95 54 28 59 26 14 77 57

56 91 74 37 36 16 52 66 73 40

34 82 92 94 84 90 9 22 87

Bapuant Ne 11

Bapuant Ne 12

64 4 84 44 64 4 83 89 20 57

40 85 57 45 94 84 38 38 17 42

20 59 83 83 5 16 17 51 99 85

58 67 79 26 78 90 60 28 47 47

48 88 60 23 7757 15 60 40 6

71 54 23 54 7 74 46 19 39 59

58 63 47 49 3642 78 87 33 32

9 54 16 24 99 83 75 98 52 46

85 59 17 45 7333 52 53 97 6

20 46 2 5 85 61 59 19 39 51

Bapuant Ne 13

Bapuant Neo 14

100 33 33 46 8 17 65 30 43 20

70 19 33 39 50 69 88 61 86 83

55 53 82 67 2 100 7 60 29 85

89 15 76 12 44 54 99 77 51 5

76 23 69 58 74 38 12 63 54 23

91 82 61 67 87 50 57 18 96 71

66 61 80 92 39 53 82 56 8 3

34 65 6 27 13 91 91 72 77 49

24 91 81 8 12 46 11 14 30 15

22 23 57 38 42 58 65 22 15 69

Bapuant Ne 15

Bapuant No 16

87 24 12 63 44 60 36 57 44 41

60 37 83100 1 37 94 90 45 79

53 78100 3 32 88 70 6 58 61

48 91 74 42 74 66 60 21 87 39

87 52 28 38 17 64 80 60 31 80

60 53 75 7 64 89 19 16 96 55

79 38 27 5 9 42 80 61 80 63

64 71 45 1 43100 29 83 76 44

6410017 46 24 3 36 35 25 39

34 82 34 93 72 94 98 53 83 2

Bapuant Ne 17

Bapuant Ne 18

340 12 64100 3 11 24 12 69

57 25 48 83 73 12 76 25 28 58

80 87 38 13 4 58 6040 91 89

79 3329 5 86 92 1573 7 66

21 80 84 35 27 6 39 60 33 41

74 53 83 6 51 8 27 10 99 89

40 94 80 90 59 89 25 57 15 71

23 69 86 12 44 62 18 87 49 23

47 71 49 23 64 4 65 17 45 82

8562 159 9348 3 26 86 12

Bapuant Ne 19

Bapuant Ne 20

63 57 26 97 95

38 28 42 73 27

55 46 12 49 36 36 66 78 8 2

18 90 35 22 30

23 63 58 79 38

84 949 16 8 23 69 89 22 35

28 55 45 95 31

78 11 41 31 53

19 14 40 12 58 48 5 95 15 83

69 58 80 82 52

31 73 8 10 76

5 99 86 94 13 15 73 18 69 74

18 77 73 36 38

38 29 87 22 39

44 53 92 10 3 42 64 90 40 7

Bapwnant Ne 21

Bapwnant Ne 22

65 18 67 15 86

10 4 51 22 46

10 90 55 53 92 34 73 2 99 93

12 47 61 63 53

71 6339 65 23

53 80 85 78 95 29 86 4 58 57

67 82421 1 51 146 30 20

17 41 41 4277 76 17 38 20 75

65 22 38 31 59 91 6780 85 72

99 99 97 10 92 9 33 23 84 14

95 25 31 64 483 77 67 5 86

48 98 47 64 84 19 3 44 34 73

Bapuant Ne 23

Bapuant Ne 24

2 4 53 91 96 87 45 74 44 37

72 75 11 12 46 17 30 20 47 52

86 92 24100 6 27 2 17025

28 42 81 12 48 4 64 85 51 7

27 15 87 32 91 94 83 93 48 85

74 69 55 40 96 55 44 36 59 91




77 67 8 13 90 59 11 27 19 5

74 52 43 17 59 87 46 29 73 21

97 16 16 18 69 86 6 37 78 88

79 50 58 81 2 82 62 25 51 10

Bapuant Ne 25

Bapuant No 26

98 50 78 1759 148 1070 5 8 3 43 1 70 97 12 58 72 75

16 92 13 6 32 94 10 5 99 97 97 91 77 49 19 12 49 46 9 45

97 3 2545 71 45 86 9 55 53 76 12 49 13100 14 37 71 52 47

69 82 50 59 88 57 19 20 40 91 62 7 64 84 18 79 39 71 43 21

87 27 18 96 83 89 25 54 21 5 86 16 23 72 71 63 34 67 2 96

Bapuant Ne 27 Bapuant Ne 28

8 42 26 89 53 19 64 50 93 3 48 40 25 11 66 47 8 76 21 57
15 95 33 476435 8 3 36 85 98 74 52 87 3 86 77 80 84 49
68 47 92 76 86 46 16 28 35 54 39 78 78 10 41 69 23 2 72 67
76 37 60 6553 17 5 2 35 53 45 91 49 91 80 44 12 63 94 53

853947 944 7 3283 1 69

57 96 43 63 25 95 21 40 84 44

KOHTpOJIBHLIe pa60T1>1 U HMHIWUBHUAYAJIBHBIC 3addHUSA MOXHO TaKIKC HAlTU B

CIHCKE JOMOJHUTEIbHOM uTepatypsl [1, 2, 12, 13].

TecThl KOHTPOJIA OCTATOYHBIX 3HAHUH 10 AUCHHUIIJINHE

Jluneiinas aaredpa

1. 3amana marpuna A= (
7 3

(-20 96)
-20
(o)
v’ (100
)
(20 -96)
2. 3aiaHbl MaTPUILIbI AZ("’ 3] " B=(3

3 2 3 2
54 38
[36 26J
y(27 18]
19 13
48 45
(33 32J
15 33
(12 25}
3. IIpousBeneHre MaTpPUIL A=(1 2 3) u B=
215
[10 10 ng
1 9 29
5 7 13

VY (18 15
{27 17]

19 15
24 18

3 4
3 4
31

4 8] u B=(9 8). [IpousBenenuem BA sBnsercs

5}. [IpousBenennem ABT sBnsercs

} paBHO




11 -10 -29
-11 -10 -29
-5 -7 -14

4. O6patHOil K MaTpuIe [7 lJ SIBJIETCSL MaTpULa

‘I—\\I\I—\

-3

20 3

1
1
3

1
[20 3j
-7 -1
[— 20 —3]
v 3 -
[0 7)
5. Onpenenurensb MaTPUIIbI G TJ paBseH

v 1
-2

15

~7 -8
o)

-5

6. Onpenenurens MATPHUITBI 4 0 paBeH
4 5 4
80
\ 4 -25
40
25

7. Marpuunoe ynpasienne AX=B c HeBbIpakeHHOW KBajipaTHON MaTpuliell A UMeeT pelieHne
X=BA™
X=BA
v X=A"B
X=AB
8. HacTHBIM pEIICHHEM CHCTEMbI JIMHEHHBIX YpaBHEHUIA |*% * 3% +3% =19
—3x, —8Xx, — 2%, =40,
X, +3%, —=3%; =7.
v (4,3,2)
(5,-7, 2)
(-6, 4, 2)
0,0,0)
X, + X, —3%; =0,

9. Cucrema JIMHEHHBIX YpaBHCHUU 2x, =0, nMeeT

X, +2X, —
3%, — X, —2X%, =0.
OJIHO HEHYJIEBOE PEILICHUE

¥ 0JTHO HYJIEBOE PEIICHUE

HET PELICHUN

0ECKOHEYHO MHOTO pEelICHUH

10. YactHBIM PELIEHUEM CUCTEMBI INHENHBIX YPAaBHEHUN X, +3%, =8
— 2%, —5x, =-15
v 51
6,1
5,2



0,0

11. TpauncnopTUpOBaHHOM K MaTpHUIIE (374 ;j ABIIIETCS MaTpULa
5 1
34 37

v 7 34
1 5

‘H\I\I—‘
gl -

34

5 -1
(— 34 7 ]
BekTopHasi anredopa
1. 3anansl BekTopsl P=(5,3,1) u 9g=(2,6,2) Boipaxxenue p-(g-p) paBHO
31
32
-5
5
2. 3amansl BekTopsl M=(7,2,0) u n=(2,4,1)./Inuna Bekropa 4m-5n
\4 Ja93
453
3
521
3. U3 BexTopos a=(3,0,-6) u b=(5,6,3) u c=(6,-5,3) nepneHAMKYISIPHBIMHU SBJISIOTCS
aub,buc
\4 amc
buc
aub
4. B tpeyronbuuke AABC, roe A=(6,4), B=(12,6), C=(8,10), yroxa mpu BepiirHe A paBeH
/6
/3
Arccos(1/3)
v Arccos(3/5)
5. Yron ABC B tpeyronsauke A=(3,4), B(7,12) u C=(15,8)
OcTperit
Tymnon
[Tpssmont
6. lnuna croponst 4B B Tpeyronsuuke ABC ¢ A=(3,2), B(9,10) u C=(15,6) paBHa
2\2
14
10
23
7. lnuna menuansl AM B Tpeyronsauke ABC ¢ Bepmmmnamu A=(6,-3), B=(8,7), C=(16,3) paBna
J2
4

2.5
10

AHaJIuTHYecKasi reoMeTpust
1. Jausl Tpu psAMBIX Ha T1ockocTH: Ly 1-4y-X=0, L 6-y-4x=0 u L3 —X+4y-4=0. BepasiMu



SIBJISTFOTCSL:
L, u L3 meprieHauKy s pHBI
"  [EPHeHIUKYISIPHBIX MPSIMBIX HET
» L;u L3nepneHauKyIspHbI
* |ju L, nepneHauKyIsipHbI

2. O0miee ypaBHeHHE IPAMOiA, coaepxarieit Touku A(3,1) u B(-2,2),umeeT Bu
= 2x+2y+8=0
= X-5y+8=0
A4 3x-5y+8=0
= 2x+3y+8=0
3. [Ipsimas, mpoxopsias yepes Touku A(2,7,1) u B(4,6,3), meprieHIuKyaspHa MII0CKOCTH
X-y+3z+1=0
—X+2y+22z-3=0
2x+y+2z2=0
v 2X-y+2z+5=0
4. Ipsimast, mpoxosmas yepe3 Touky A(8,0) n mapamensHast npsmoi 2X+2y—8=0
UMEET BUJL:

= 8x+2y=0
= 2x+2y-8=0
2x+2y-16=0
= X+2y-8=0

5. Kpugoit Broporo mopsizka 19x°-29x+y=10 siemsiercs
* runepboa
"  OKpYXHOCTh
"  JJUIUIIC, HE BBIPOKACHHBII B OKPYXHOCTh
v’ mapaboina

6. YpaBHEHHEM IJIOCKOCTH, Tpoxoasiiel yepe3 Touky A(3,3,-2) u neprneHIuKyIIpHO# MpIMOii
I:x+1 y z

-2 2 3
X+4+z-4=0
3x+2y+z-13=0
\ 4 -2X+2y+3z+6=0
3x+2y+z-1=0
7. O61ee ypaBHeHHEe psAMOH, coaeprkaineit Touku A(5,2) u B(-4,0),umeer Bua
v 2x-9y+8=0

= 5x-7y+2=0

= 2x-9y+9=0

= 2x+3y+8=0
8. YpaBHeHHEM IIOCKOCTH, Tpoxoasuiel uepe3 Touky A(2,-1,-1) u nepneHaAuKyISpHON TPSIMOH
x+1 z
Ligzng

X+y+z=0

v -3x+3y+z+10=0
3X+2y+z+2=0
3x+2y+z-3=0
9. Ilpsimast, mpoxoxsmas yepes Touky A(-2,0) u napamnensHas npsMon 2X+2y+2=0 umeeT BUI:
A\ 4 2X+2y+4=0
X+2y+2=0
2X+2y+2=0
-2x+2y=0
10. INpsamas, npoxozsmas uepe3 Touku A(1,4,1) u B(3,3,3) nepnenaukynspHa miocKOCTH:
2x+y+2z=0



X-y+3z+1=0
—X+2y+2z+3=0
\4 2x-y+2z+5=0
11. YpaBuenue npsamMoii, cogepakarieit Touky A(6,-1) u mapasienbHoMi mpsmMoit X _ Y
-5 1
A\ 4 xX+5y=1
X+5y=2
5x+y=0
X-5y=0
12. TTnockocth @ 2X-7Yy-2z+15=0 nepneHIuKyaspHa INIOCKOCTH
-4x+4y=0
\4 -4x-4z=0
-4x+4y-1=0
4x-4y+5z-12=0
IKCTPeMyMbl, IPOU3BOIHbIE
1. Yacruoii mpomssomroit & st pynkuan f=15In(x+y?) sBisercs:
OX
30y
x+y?
30x
X+ y?
Y s
X+ y?
1(x+y?)
2. Cmemannoii mponsosoii 0°f st pynkumn f=sinx-6x2y sBisercs:
Oxoy

V¥ -12X
Cosx
Cosx-12y
0
3. IpomzBonnas ¢pynkiuu f(X)=xCos(x+3)+7 paBHa
Sin(x+3)
XSin(x+3)+7
Sin(x+3)-xCos(x+3)
\ 4 Cos(x+3)-xSin(x+3)
4. IlpousBoaHast PyHKIUH f(x)=7sin?(x—10) paBHa
7Cos*(x-10)
14Sin(x-10)
7Cos?(x-10)Sin(x-10)
v 14Sin(x-10)Cos(x-10)
5. JlocTaTo4yHbIM ycIOBUEeM yObIBaHUs GYHKIMH y(X) Ha HHTepBalie (8, b) sBisercs
y’>0 Ha uHTepBae (a, b)
y’’>0 Ha uaTepBae (a, b)
y’<0 na unTepBaie (a, b)
y’’<0 Ha uaTepBae (a, b)
6. JIocTaToYHBIM yCIOBHEM BBIMYKIOCTH QYHKIIUH y(X) Ha HHTepBae (8, b) sBisercs
y’<0 Ha uHTepBate (8, b)
y’’>0 Ha uaTepBae (a, b)
y’<0 Ha unTepBaie (a, b)
y’’<0 Ha uaTepBae (a, b)
JAnddepenuuanbHbie ypaBHEeHUs
1. O6umMm pemenueM nuddepenmansaoro ypasHenus Y’ '-13y’+22y=0 apnsercs
\% C162X+C2611X



C1Cos(2x)+C,Sin(11x)
Clegx +C260x
C1e*+C,Sin(2x)
. O6mmm pemenueM nuddepernuanbHoro ypasaenus Y’ ’-9y’+14y=0 sBusercs
C168X+C261X
C1Cos(2x)+C,Sin(7x)
A\ 4 C1e2X+C2e7X
C1e2+Cosin(7x)
. O6um pemenreM auddepenunansHoro ypasuenus Yy’ -17y’+60y=0 sBusercs
v C165X+C2612x
C;1Cos(5x)+C,Sin(12x)
C1624X+C296X
C1e*+C,Sin(12x)
HHTerpasnl
. HecoOGcTBeHHBI MHTErpa j@ paBeH
v X

5

\4 o0
0

1

. OnpeienieHHbIN UHTErpaIl paBeH

1
j (3% + 4)dx
0

1040
1

-5
1035

o 2
. OnpenieneHHbIN UHTETpAT IlOXeXZdX paBeH
-2

10e*

10

20e”

v0

. OnpeieNieH bl HHTErpa i@ paBeH
0 X

w ok

o0

. OnpenenieHHbIN HHTErpall } paBeH

(6x+e*)dx

2¢*
6+e*
0
vetet
IMpenennt

. Ilpenen /i 16x* +3x* —21x+40 paBeH
U 13x* — 21x° +16x + 40




1
21

2. llpenen /i 12n® +5n* — 24n + 34 paBeH

50 —24n% +12n + 34

12
5

1
24
o0

3. Mpenen /i lex6 +7x* —32x+36 paBeH

e X% —32%° +12x + 36

32
e 0]
4. Tpemen fjm Xe ™~ pasen (X—>o0)
X—>00
e 0]
7
7
v 0
5.Ilpenen ,; X -13x+42 paBen
{Lg] 9%+ x*-90

7115

v 1
-1/21

6. [Ipenen x+7 ) paBeH

X

fim

7.1lpenen . x*-12x+42 paBeH

lil)r;ﬂ 9x + x* —90

7/15
-1/21
vl
e8]
Panw1

n

paBeH

1. Paguyc cxoauMocCTH psiia i X
< 10n!
Y +o
1
1
10
10
2. Pajuyc CXOMUMOCTH PAla & 12 . paBeH

>

= 2n%+n



(O8]

. Pagnyc cxonqumoctu psana iﬁxn paBeH
n=1 Gn

Y 6
1

3
1
16
. Pannyc cxomumocTu psina

S

x" paBeH

Zig

3
1
18
e}
v 18

. Pamuyc cxogumoctu psana i x"  paBeH
~an? +11

ol

4
11
+ 0
v 1
Teopust BeposiTHOCTEH

1. KonunuectBo CHOCO6OB, KOTOPBIMHU MOJKHO IICPCCTABUTDH 7 Ppa3JINYHbIX KHUI' HA IIOJIKC PaBHO
- 14

v 7!
= 7

= 28

2. KonmmaecTBO ctoco00B, KOTOPBIMHE MOKHO BBIOpATh 3 €JI0YHBIX MIapa U3 5 UMEIOMIHUXCsI, paBHO

= 5

v 10
= 15
= 51

3. KoianuectBo CHOCO6OB, KOTOPBIMH YUTATCIIb MOXKCT BLI6paTI> 4 KHUTH U3 11, paBHO
\ 4 330

= 353
= 326
= 341

4. KonnuecTBo crnoco0oB, KOTOPHIMU MOYHO BBIOpaTh 4 SK3aMEHALIMOHHBIX OuieTa u3 9, paBHO
= 147

= 122
= 135
\ 4 126

5. B rpynne yuatcst 7 roHomied u 3 neByuku. J{ns nexxypcTBa cirydaiiHeIM 00pa3oM 0TOOpaHbl TpU
CTyZIeHTa. BeposATHOCTB TOr0, 4TO BCE IEKYPHBIE OKAKYTCS FOHOIIAMM:

343/1000

21/100

A\ 4 7124

7/10
6. YpHa conepkut 6 Oenbix ¥ 9 u€pHbIX mapoB. BeposaTHOCT H0CTaTh MEpBBIM YEPHBII 1Iap, a
BTOPBIM OeJblii, paBHO

= 6/25
= 3/5
= 2/5

v' 9/35



7. UrpanbHyto KocTh 6pocatoT 10 pa3. BeposatHocTh TOro, 4TO pOBHO 3 pa3a MOSIBUTCS YETHAas TPaHb,

paBHa:
= 1/1024
= 1/128
= 1/8
v’ 15/128
8. Haubosee BEpOATHBIM YMCIIOM BhINAJeHHUs Tepba 5 OPOCAHUSAX MOHETHI SBIISETCS
= 2
- 4
- 3
v 2u3

9. JluckpeTHas ciydaliHas BeJIMYMHA PACIIPEICCHA 110 3aKOHY, 3aJaHHOMY TaOJIMIICH:
3Hauenus X 2 5 6
Beposithoctu P | 0,3 10,3 | 0,4

Maremartndeckoe oxunarne M[X?] pauo:

= 169
= 75

v 231
= 159

10. Pactipeienenne MTMCKPETHOM CITydaifHOW BEJIIMYMHBI 3a]1aHO TaOIHIIeH:
3HaueHust X 2 | 3|6
Beposithoctu P | 0,2 1 0,3 0,5

Maremaruueckoe oxunanue M[X] paBHo:

= 30
v 43
= 09
= 11

11. Pacnipenenenuie TUCKPETHOM CiIydailHOM BEIMYMHBI 33]JaHO TaOJIUIEH:
3HaueHust X 2 | 3|6
Beposithoctu P | 0,2 10,3 0,5

Marematrueckoe oxkuganue M(X)pasHo:

= 09
= 11
A\ 4 4,3
= 30

12. HenipepbiBHasI cily4aiiHas BeIMYMHA PABHOMEPHO pactpesieiieHa Ha otpeske [-11; 26].
BepositHocTs P(X>-6) paBHa:

= 29/38
v 32/37
= 15/19
= 29/37

13. HenpepbiBHas ciaydaiiHas BeIMYMHA PAaBHOMEPHO pacnpezierneHa Ha oTpeske [-11; 16].
BepositHocTh P(X<-9) paBHa:

- 1/28
= 1/14
v 2127
= 1/27

14. BeposiTHOCTb MOMNaJaHus B 1I€Ib PH OJHOM BbIcTpene OyneT paBHa 9/10. BepositTHOCTH TOTO,
YTO U3 3 BBICTPENIOB HE OyJeT HU OJHOI0 IpoMaxa paBHa:

= 3/10

= 829/1000

= 9/10



v 729/1000
KoMniekcHbIe 4uciia

1. Cymma 521+6Ez , ecnu 21=4-5I, 2,=5-2i, paBHa

= 50-12i
= 50-11i
= 49-13i
= 50-13i
2. Cymma 32;+8 22, eciu 2;=1-2i, 2,=5+3i, paBHa
= 43-29i
= 42-30i
= 44-31i
= 43-30i
3. Pasnocth 321-225, ecnu 2:=5+3I, 2,=2+4i, paBHa
w 1242i
= 12+
» 1142i
= 114
4. PasHocth 221-2, ecnu Z1=5+i, ,=2-4i, paBHa
= 8+7i
= O+6i
=  8+6i
= O+7i
5. IlpousBenenue z12,, ecinu Z;=5+2i, Z,=1-2i, paBHO
= 0-8i
= 9-9j
= 10-8i
= O-7i
6. IIpoussenenue 212,, ecinu 2;=2-31, Z,=1+2i, paBHO
= 8+2i
= 8
= 8+i
= O+

TecThl MOKHO TaKe HAHUTH B CITUCKE JIOTIOJIHUTEIILHON JTIUTEpaTyphl [6,7].
7.2 Xapakrepuctuka GoHI0B OLIEHOYHBIX CPEACTB MPOMEKYTOUHOM aTTeCTAIUN

3akmrounTeNnbHOU (OPMON KOHTPOJISI 3HAHUI CTYICHTOB SIBIISIETCS C/ada 3a4deTa
[0 JUCUUILUIMHE BO BTOPOM M TPETHEM CEMECTPaxX, K3aMEHA B IIEPBOM U YETBEPTOM
cEMecCTpax.

IIpumepHbIN epevyeHb BONMPOCOB /IS MOATOTOBKHU K 3a4eTaM U 3K3aMeHaM
1 cemecTp (3K3aMeH)

Jluneitnas aaredopa
1. Tlonstus marpuisl, e€ nopsaaka. KBagpatHas, mpsMoyroipHasi, TpEyroibHas, €IUHUIHAS
MaTpHULIBI.
2. Omnepanuu HaJ MaTpUIlaMU: CyMMa, IPOU3BEICHUE, YMHOKEHHE MAaTPHUIIbI Ha YHCIIO.



3. Ompenenutenu 2-ro, 3-ro, N-ro mopsuaka. IIpaBuno TpeyronsHuUKoB. OrmpenenuTensb
TPEYTrOJIbHOU MaTPUILbI.

4.  llepeuncauTh BCE CBOWCTBA ONPEAEIUTENEH.

5. OOparnas wmarpuna. TeopemMbl O CYIIECTBOBAHMM U E€IUHCTBEHHOCTH. AJTOPUTM
MOJTy4eHUs] OOPaTHON MATPUIIBL.

6. IlonmsaTtue panra MaTpulbl. OJIeMEHTapHble MpeoOpa3oBaHus. PaHr  MaTpuibl
TpanenueBuIHON GOPMBIL.

7. Cucrema NuMHEHHBIX ypaBHEHUH, ee pemieHue. CHCTeMbl OJHOPOJHBIE, HEOJIHOPOAHBIE,
COBMECTHBIE, HECOBMECTHBIE, OIIPE/ICIICHHbIE, HEOIIPEIEIICHHBIE.

8.  Cdopmynupoars TeopeMy Kponekepa-Kanennu u TeopeMy o0 uncie perieH’il CHCTEMBI.

9. TIlpaBuno Kpamepa mis cuctemMsl 3-X JIMHEWHBIX ypaBHEHUH C 3-MsI HCU3BECTHBIMHU.

10. MaTpudHbBIi METOI PEIICHUS CUCTEM JIMHEHHBIX YPaBHEHHH (BBIBO/T).

11. Meron T'aycca. BpiGop 0a3ucHbIX U CBOOOJHBIX mepeMeHHbIX. OOmiee W YacTHOE
penieHusl.

BexkTopnas aaredpa

1. TlousiTus BeKTOpa, €ro UIMHBI, OPTa, PABHBIX BEKTOPOB, KOJUIMHEAPHBIX M KOMILIaHAPHBIX
BEKTOPOB.

2. Jlunelinple omepauuu Haj BekTopamu. JIuHeiiHas komMOWHaUMs BEKTOpPOB. JIMHEWHO
3aBUCHMBbIE U JIMHEHHO HE3aBUCHUMBbIE BEKTOPA.

3. Teopembl 0 HEOOXOOUMBIX U JIOCTATOYHBIX YCJIOBHUSX KOJUIMHEAPHOCTHU u
KOMIUIAHAPHOCTU BEKTOPOB.

4. TlIpoekuus BeKTOpa Ha OCh. [lepeuncauTh CBOMCTBA.

5. IlpsMoyronpHas AekapToBa cUCTeMa KOOpAMHAT B IpocTpaHcTBe. KoopAnHATHI BEKTOpA.
CdopmynmnpoBaTh TEOpEMY O Pa3iIoKEHUH BEKTOpa MO Oa3uCy B MPOCTPAHCTBE.

6. JlimHa BEKTOpa 4Yepe3 KOOPIMHATHI, HANPABISIOIMIME KOCHHYCBHI, PACCTOSHUE MEXKIY
TOYKaMHU, KOOPJMHATHI BEKTOpA 4epe3 KOOPJAMHATHI TOUEK Hayaja U KOHLA, KOOPJAUHATHI CEPEIUHbI
OTpe3Ka, JTMHEHHbIE ONepallui MEX/1y BEKTOpaMHU B KOOPAMHATHOM QopMme.

7. CkansgpHoe mnpousBelneHHE BeKTOpoB. Ilepeuncnuth cBoiicTBa (6€3 /10Ka3aTENIbCTBA).
Boruncnenue ckaisspHOro Npou3BEACHUS Yepe3 KOOPINHATHI BEKTOPOB.

8. BekropHoe mnpousBelneHHe BEKTOpOB. Ero reomerpuuyeckuii M MeXaHHMUECKHI CMBICIL.
[Tepeuncnuth cBOMCTBa. BhIunciaeHne BEKTOPHOTO MIPOU3BEACHUS YEPE3 KOOPIUHATHI.

9. CwmemanHoe npousBe/ieHHe BEKTOpoB. [lepeuncnuts cBoiicTBa. ['eomeTpuueckuit cMbICi
MOJlyJIl CMEILIAaHHOTO MPOM3BEACHUs. BbluncieHre cMemaHHOro Npou3BeIeHUS Yepe3 KOOPIUHATHI
BEKTOPOB.

AHaJIuTHYecKasi reoMeTpus

1. TloHsATHe NWMHMM Ha IUIOCKOCTH, €€ ypaBHEHHE B JEKapTOBOI cHcTeMe KOOpJUHAT.
ITapamerpuueckue ypaBHeHus. [Ipumepsr.

2. TlonspHas cucrema koopAauHat. E€ cBsA3b ¢ eKapTOBOH. YpaBHEHHE JUHUU B MOJSIPHOU
CUCTEME KOOpJIUHAT.

3. TloHsATHS NOBEPXHOCTH M JIMHUU B pocTpaHcTBe. X ypaBHEHHsI.

4.  VYpaBHEHHs TIPSIMOM Ha TUIOCKOCTH: 00IIee, KAHOHMYECKOE, MapaMeTpHUiecKoe, uepes 2
TOYKH, C YIJIOBBIM KO3(DPUIIMEHTOM, B OTPE3KAX.

5. BzauMHOe pacrnosioXkeHue TpSAMBIX Ha IUJIOCKOCTH (MpsAMBbIE 3aJaHbl  OOLIUMU
yYpaBHEHUSIMU, KAHOHUYECKUMH, C YITIOBBIMH KO3 duiienTamu). PacctosiHue OT TOUKH 710 IPSIMOH.

6. YpaBHeHHS IJIOCKOCTH: OOIIee, MPOXOIAIIei uepe3 3 TOUKH, B OTpE3Kax.

7.  BsaumHoe pacnonoxkeHue 2-X MI0CKoCTel. PaccTossHUE OT TOUKH JI0 TUIOCKOCTH.

8. VYpaBHeHHs TmpsAMOH B TMPOCTpaHCTBE: OOIMIHMe, KAaHOHWUYECKHE, IapaMeTpUIecKue,
IPOXOJAIIEH Yepe3 2 TOUKH.

9. BzamMHOe pacmonioXeHHe 2-X MPSIMBIX B IPOCTPAHCTBE.

10. B3zaunMHOe pacnojoXeHHue NPSIMOH U INIOCKOCTH B IPOCTPAHCTBE. YTOJI MEX1y HUMHU.

11. Tlonstue smmunca. ®Dokycel. Ero kanonmyeckoe ypaBHeHue. Iloctpoenume siurca.
OKCLIEHTPUCHTET.



12. Tloustue runepbonbl. E€ kanonnueckoe ypaBuenue. @okycsl. Acumnrtotsl. [Toctpoenue
runepoosibl. DKCLEHTPUCHUTET.

13. Tlonstue mapabonbl. E€ kanonmueckoe ypaBHeHue. Dokyc, aupekrpuca. [loctpoeHwme
napaboJsl (4 ciydast).

14. TlapannenbHblil nepeHoc. @opmMyiia nepexojia OT OAHONH CUCTEMbI KOOPAMHAT K JPYroil B
cilyyae napajuleJIbHOro nepeHoca.

15. TloHsATHE UWIMHAPUYECKOM  MOBEPXHOCTU.  DIUIMITHYECKUH, THIEepOOTNUYECKUH,
napaboIMYeCKUH HWINHAPBI, Iapbl MEPECEKAIOIUXCS WIN NapaJlIeIbHbIX III0OCKOCTEH.

16. OcHoOBHBIE MOBEPXHOCTH 2-TO MOPSAKA: SJUTUICON/, OJHOMOJIOCTHBIA U JABYMOJOCTHBIN
rUnepOoIOn Ibl, HUTUIITHUECKUI 1apaboIonu], KOHYC.

BBenenne B MaTeMaTHUeCKHIl aHAJIN3

1. Tlonstue Qynkuuu. YerHas, HeuyeTHas, NEPUOJUYECKAs, OrpAaHUYEHHAs, IOCTOSHHas
byHKINN.

2.  CnocoOsl 3aganus GyHkuui. [Ipumepsr.

3. OCHOBHBIE AJIEMEHTAPHBIE (PYHKITUH.

4. Knaccudukaius 31eMeHTapHbIX QYHKIUH.

5. lloHsATue uwMcIOBOM mMOCIENOBaTENbHOCTH, €€ mpeaena. Cxonsmascs, pacxonsiascs,
OrpaHUYEHHAsi, MOHOTOHHAs IOCJIEA0BAaTEIbHOCTH. TeopeMa 00 OrpaHMYEHHOCTH CXOAsLIeHcs
[0CJIEI0BATEIbHOCTH.

6. Ilonsarue npenena ¢pyHkuuu. I'eomMmerprudeckas HHTEpIpeTaLIUs.

7. Opnoctroponnue npenensl. ChHopMyaupoBaTh TeopeMy O CBsI3U Ipeaena GpyHKIuu u eé
OJIHOCTOPOHHUX IPEEIIOB.

8. TlomsaTus OeckoHeyHO Majold u OeckoHedHO Oousbmioi ¢yHkMi. ChopmynupoBaTh
TEOpEeMbI O CBOMCTBaX OECKOHEYHO MaJIbIX (PYHKLIMH.

9. Apudmerndeckue cBoMCTBa IpeeiioB. Teopema o mpeeIbHOM IepeX0/ic B HEPaBEHCTBE.

10. 1-ii u 2-i1 3amevaTebHbIC TIPEICIIbI.

11. CpaBHeHue 0€CKOHEUHO MaNBIX (YHKIIAM.

12. DOxBuBaneHTHble  OeckoOHeyHO  Maible  (yHKiuM.  IlepeyuciuTh  OCHOBHBIE
HKBUBAJIEHTHOCTH.

13. TloHsATHe HenpepbIBHOCTH (PYHKIMH B TOUKE (2 onpeeneHus ), Ha HHTepBalle, Ha OTpe3Ke.

14. CodopmynupoBarh TeOpeMbl 00 OCHOBHBIX CBOMCTBaX HENPEPHIBHBIX (PYHKLINH.

15. Toukwu pa3psiBa. Ux knaccudukanus. [Ipumepsi.

JAnddepennuanbHoe ucuncjienne GyHKIUU OHOTO EPEMEHHOT0

1. Tlonstme mpousBoaHoil. E€ wmexanmueckuit cmbica. Teopema o0 HempepbIBHOCTH
nuddepeHupyemMoit GpyHKIUU

2. Ilonsarue xacarenbHOM. ['eoMeTpUUECKH CMBICIT TPOU3BOAHOM.

3. OcHoBHbIE ITpaBuia qUQHEpEeHITNPOBAHNSI.

4.  Tabmuia OCHOBHBIX TPOU3BO/IHBIX.

5. IlpaBuna muddepeHUpoBaHUS CIOXKHOW (QYyHKIMK, OOpaTHOW, HESIBHO 3aJaHHOU
byHkuuu ¥ QyHKIMY, 331aHHONW TapaMeTPHUUECKH.

6. Jlorapudmuueckas MponU3BOIHAsS (BBIBOJ), IPUMED.

7.  T'unepOonuueckue QyHKIUHU. Y paBHEHUs, IpadUKH, TPOU3BOIHBIE.

8. IloHsATHE MPON3BOAHBIX BBICIINX TTOPSIKOB.

9. Tlonsarue nuddepennmana. OcHOBHbIE cBoiicTBa nuddepeniuana. Dopmyna s
MPUOJIMKEHHBIX BBIYUCIICHUH C TOMOIIBI0 Tuddepeniuana.

10. uddepenunansl BHICIINX TOPSIIKOB.

Ipunoxenune nudppepeHIHAIBHOrO HCUHCTCHUS PYHKIMU OTHOTO IIEPEMEHHOI0

1.  TIpasuno Jlonurans (6e3 noka3arenabcTBa). Boruncienue npenenoB ¢ MOMOIIBIO paBuiIa
Jlonurasns.

2.  YpaBHeHHs KacaTelbHOI U HOPMaJM K KPUBOIA.

3. [TonsTus Bo3pactaromieit u yosiBaromeit ¢pyakuuii. CHopmyaupoBaTh TEOPEMBI O CBSI3U
MEXy 3HaKaMU POU3BOHOM U BO3pacTaHHEM U yObIBaHHEM (YHKIINU.



4. Tlomstue okcrpemyma  ¢Qynkuuu.  CdopmynupoBath  HEOOXOAMMOE  YCIOBHE
CYIIECTBOBAHUS 3KCTPEMYyMa.

o. Kputnueckue touku 1-ro poma. ChopmynupoBaTh l-€ U 2-€ JOCTATOUHBIC YCIOBHS
CYIIECTBOBAHMS SKCTpEMyMa

6. AJTopuUTM HaXOXJIEHHUS HAUMEHBIIETO U HAaHOOJBIEro 3HaUeHUH (PYHKIIMH Ha OTpe3Ke.

7. Tlonstue BbIIyKJIOCTH U BOrHyTocTd ¢yHKiuU. CdopMynupoBaTb TEOpEeMbl O
3aBUCUMOCTH HalpaBJICHMsI BBITYKJIOCTH OT 3HaKa 2-i MPOU3BOIHOM.

8. Touku meperuba. CdopmynupoBaTh HEOOXOAUMOE U  JOCTATOYHOE  YCIIOBUS
CYIIECTBOBaHMS TOYKH Teperuoa.

9. Tlonstue acumnToThl. BepTukanbHas, TrOpuU3OHTAIbHAS W HAKIOHHAs ACUMITOTHI.
IIpumepsl.

JAnddepennuanbruoe ucuncienne QyHKIUNA HECKOJbKHX MePeMeHHbIX

1. Tlonstue pynxmuu 2-x nepeMeHHbIX. O6macTh onpenenenus. [Ipumep.

2. llonsaTue mpezena, HEMPEPHIBHOCTU (YHKIHUH 2-X HepeMeHHBbIX. OTKpbITasi, 3aMKHYTas,
orpannyeHHas obsactu. Hanbosnpiiee 1 HauMeHblee 3HaueHus PyHKIIUU B 00J1aCTH.

3. YacTHble ¥ monHOE MpupaiieHus GyHKIuu. YacTHbIE TPOU3BOIHBIE 1-T0 MOpsiKa.

4.  Ilonsarue nonnoro nupdepenunana. Gopmyna 1uist TpUOIMKEHHBIX BIYUCICHUI.

5. IIpousBoxanas GpyHKIMH, 3a1aHHON HesBHO (ciyuan F(X,y)=0,F(x,y,z) =0).

6. YacTHple NPOM3BOAHBIC BHICIIMX NOPSAKOB. Teopema O paBeHCTBE CMENIAHHBIX
MPOM3BOAHBIX (0€3 T0Ka3aTEIhCTBA).

7.  Tlonatue mpou3BOAHOMH 1O HaNpaBiIeHUIO. POPMYIIBI IUTsl €€ BRIYUCICHHS Uil QYHKINUN 2-
X ¥ 3-X mepeMeHHbIX (0e3 BhIBOIA).

8. Ilomsarue rpaamenta. [Ipon3BoaHas MO HANIPABICHUIO TPATUCHTA.

9. TlousATus KacaTeNbHOHN MIOCKOCTA U HOPMANIU K MOBEpXHOCTU. VX ypaBHEHUS.

10. DxctpemyMm GyHKIUU 2-X MepeMeHHBIX. HeoOXoauMble ¥ JIOCTaTOYHBIC YCIOBHS
sKcTpeMmyMa (0e3 1oKa3aTeNnbCTBa).

2 cemecTp (3K3aMeH)

HeonpenejieHHbI HHTErpaJ

[Tonsitue mepBooOpa3zHoit. CBs3b IBYX MEPBOOOPA3HBIX OAHONU (DYHKIIHH.
[TonsiTne HeonpeneneHHoro uHrerpaia. [lepeuncnurs cBoiCTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.
HenocpenctsenHoe unrerpupoBanue. [logsenenue Gpynkun nox 3uak auddepennnana.
Merto[ 3aMeHBI TIEpeMEHHO# (0e3 0Ka3aTeNnbCTRa).

5.  ®opmyna uHTErpupoBaHus 1o yactsM. [lpaBuna ee npumenenus (Bi0op u u dv).

6. HWuTerpansl OT HEKOTOPBIX (PYHKIIHIA, COAEPIKAIIMX KBAAPATHBIN TPEXUIICH.

7.  IlpaBunbHbIC U HEMpaBWIbHBIE ApoOH. PaznoxkeHne palmoHalbHbIX Apo0ei Ha CyMMy
MIPOCTEUIINX.

8.  HuTterpansl OT uppalmoHanbHbIX GyHKINH. [lepeuncinTh OCHOBHBIE IOJCTaHOBKH (4
cirydas).

9.  VHuBepcalbHas TPUTOHOMETPHUYECKAs MMOICTaHOBKA.

10. HHTerpupoBaHHe HEKOTOPHIX KIACCOB TPUTOHOMETPHUYECKUX (yHKIUH. [lepeunciuTs
OCHOBHBIE METO/IbI U TOCTAHOBKH (KpOME YHHBEPCAIbHOM TPUTOHOMETPUUIECKOH ).

11. "HeOepyuuecs" uHTErpaibl.

OnpeneneHHbIi HHTETPaAJ

1. TlonsTue ompeaeneHHOro HHTETPpaIa Kak Mpejesia MHTETPAIbHBIX CYMM (BBIBOJ).

2. T'eomerpuueckuii CMbICT ONpPEAETICHHOTO UHTETpaa.

3. IlepeuncnuTh CBOICTBA OINPENEIEHHOTO HHTETpaIA.

4. Tlomsarue uHTerpaia kak (yHKiuu BepxHero mnpenena. CopMmynupoBaTh TEOpPEMY O
IIPOU3BOJHON OT OIPEJECIICHHOTO MHTErpajla 10 BEPXHEMY Ipeleny.
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5. ®opmyna Herorona-JleiOnuna. MHTerpupoBanue Mo yacTsM M 3aMEHa MEPEeMEHHOH B
OINpPECIIEHHOM HHTErpase.

6. Ilonarue HeCOOCTBEHHBIX MHTErpaJIOB 1-T0 U 2-TO pona.

7.  @opMmynbl Ul BBIYMCICHMS IUIOLIAAM KPUBOJIMHEHHON Tpaneuuu (B JAE€KapTOBOM HU
HOJIIPHON CUCTEMAX KOOPAMHAT, Cllydyail HapaMeTPUUECKU 3aJaHHOW KpUBOI).

8. Jlymua myru kpuBod. DopMyIibl SIS BEIYHCICHUS (B ACKAPTOBOM M TMOJSPHON CHUCTEMaxX
KOOpJMHAT, CIIy4ail NapaMeTpUUECKH 3a/1aHHON KpUBOIA).

9. OOwbeM Tena yepes IIIOLAAb IonepeyHoro ceueHus. O0beM Tena BpaleHMs..

/[BOITHOI HHTErpaJ

10. TIlonsTue nBoOiHOro MHTErpana. JlocTaTrouHble YCIOBUS HHTEIPUPYEMOCTH.

11. Teomerpuueckuii CMbICI ABOWHOTO UHTETpaja.

12. Tlepeuncnuth OCHOBHBIE CBOMCTBA ABOMHOIO MHTErpaa.

13. TloBTopHBIN HHTErpal. Beruncienne ABOWHOTO HHTErpaia B AEKAPTOBBIX KOOPIUHATAX.

14. JIBoifHOI MHTETpaJI B MOJISAPHBIX KOOPIUHATAX.

15. T'eomerpuyeckre TMPHIOKEHHUS JIBOHHOrO uHTErpana (o0beM, IUIOMAAh TUIOCKOH
burypsr).

16. Pwusnueckue NPUIOKEHUS TBOWHOTO MHTErpasa (BBIYUCICHHE MAaCChl, KOOPJIMHAT LIEHTpa
TSKECTH, MOMEHTOB MHEPLIUN).

KpusoJsmHeiiHbIe HHTErpajbl

1. IlousaTue kpuBOIMHEWHOro HTErpaia 1-ro poaa. Ero npunoxenus.

2. BpluucieHne KpUBOJIMHEWHOTO WHTErpana 1-ro poma (B JCKapTOBOM M TOJSPHOU
cucTeMax KOOpJMHAT, Cily4yail mapaMeTpuyecky 3aJaHHON KpUBOii).

3. Tlonstue KpuBOJIMHEHHOrO WHTErpana 2-ro poja. Ero 3aBUCHMOCTH OT HaIpaBIICHHS
o0xozaa kpuBoi. [TonoxxurensHoe HanpaBieHue 06X0/1a 3aMKHYTOI'O KOHTYpa.

4.  BpluucieHue KpUBOJIMHEHHOrO HHTErpanga 2-ro ponaa (KpuBas 3a7aHa B JCKapTOBOM
cucTeMe KOOPJMHAT, TapaMeTPUUYECKH).

5. ®opmyna I'puHa U ycioBHs HE3aBHUCHUMOCTH KPHUBOJIMHEMHOrO MHTErpaja 2-ro poja OT
YT UHTETPUPOBAHUS.

IToBepXHOCTHBIE HHTETPAJILI M 3J1eMEHThI TEOPUH T10JIA

[ToHsATHE TOBEPXHOCTHBIX UHTErpaoB 1-ro 1 2-ro poaa. O0o3HaueHUS.
®opmynsl Octporpazackoro u Ctokca (6€3 BbIBOA).
[TonsiTHE CKANAPHOIO U BEKTOPHOTO MOJIEH, CTAI[MOHAPHOTO MOJIS.
[TonsiTue rpagueHTa, JUBEPreHIINH, POTOPA, YCIOBHE MOTEHIIMATLHOCTH BEKTOPHOTO

el AN

OJIS.

5. TloHsATHe MOTOKA M LUPKYJISALHH.

KommiexkcHsble ynciaa

1. OmnpeneneHue KOMIJIEKCHOTO YMCIIA, PABHBIX, COMPSKEHHBIX KOMIJIEKCHBIX YHCEII.

2. T'eomerpuueckoe n300pa’keHNE KOMIUIEKCHBIX YHCEN.

3.  Tpuronomerpuueckas (opMa 3amucd KOMIDIEKCHOTO ducia (BbBOA). Dopmynsr s
HaXO0XAECHUS MOJYJI U apTyMEHTa.

4.  Apudmernyeckue onepanuy HaJ KOMIUIEKCHBIMHU YUCIIaMU B anredpanyeckoit popme.

5. VYMHOXeHue, JeneHHe, BO3BeJIEHHE B CTENEHb, M3BJICUCHHE KOpPHS B Cllydae, Korjaa
KOMIUIEKCHBIE YHCTIa 33/1aHbl B TPUTOHOMETpUYeckoi hopme.

6. IloxazarenbHas opMma 3amucu KoMILIeKcHoOro uncia. @opmyna Diinepa.

JAu¢ppepenunaibHbie ypaBHEHHUS

1. Tloustue nuddepennuansHoro ypasuenus. Ero nopsanok, pemenue. Ilpumepsr.

2. Tlonsarue muddepenmmansHoro ypaBHenus 1-ro nopsaka. Teopema Komm. 3amaya Kormm.

3. O6mee u yactHoe pemeHus aupdepeHuansHoro ypasHeHus. [lonstue wuHTErpaabHON
KPHBOM.

4. JluddepenuuanbHple ypaBHEHHUS C pa3/IeJICHHBIMU U Pa3JCISIONINMIUCS TTePEMEHHBIMHU.
Mertob! penieHus.
5. Tlonsarue ogHopoaHOro MU(PepeHINATBHOTO YpaBHEHU 1-T0 nopsaka. MeToa pemeHus.



6. Jduddepenunanbupie ypaBHEHHUS B OIHBIX AU depeHnnanax. AIropuT™ perieHUs.

7. Jlunentnsie quddepeHnmanbabie ypaBHeHHs 1-ro mopsiaka. Meron bepaymiu. YpaBHeHuUs
beprymn.

8. Ilomsarue muddepeHnaIbHOrO ypaBHEHUS N-ro nopsaka. Teopema o CyllecTBOBaHUU U
€IMHCTBEHHOCTH PELICHHUS.

9. TlousTue o0miero U YacTHOTO peuieHui tuddepeHInalIbHOr0 YpaBHeHHsT N-T0 MopsiiKa.

10. uddepenunanbupie ypaBHEHUS 2-TO TOpPsAKA, JOIYCKAIOMIME TMOHIKEHHS MOPSIKA.
Mertobl penieHus.

11. JIOAY 2-ro mnopsaka ¢ TMOCTOSHHBIMH KOd(pQHUIMEHTaMH. XapaKTepUCTHUECKOE
ypaBHeHHe. DopMyIIbl 1)1 00IIMX perieHui (0e3 BpIBOa, 3 ciaydas).

12. JIHAY 2-ro mopsnaka. CTpyKTypa 00IIero peunieHus.

13. Meton moxbopa uactHoro pemenus JIHJAY 2-ro mnopsaka ¢ MOCTOSHHBIMH
K03 pHLIHEHTaMU TIO BUAY NPABOW YaCTH.

Paanl

[TonsiTHE YMCIOBOM NOCHENOBAaTENBHOCTH. [IpU3HAK CXOAMMOCTH.
[ToHSTHS YUCIOBOTO pAZla, YACTHUHBIX CYMM, CXOAMMOCTH Psilia, OCTATOYHOTO YJICHA.
[TepeuncnuTh CBOMCTBA CXOISIIMXCS PSIAOB.
CdopmynnpoBaTh HEOOXOAMMBINA MPU3HAK CXOJMMOCTH YHCIIOBOTO psifa, MPHU3HAKU
Hanambepa, Komm, 1-i, 2-ii mpusHaku CpaBHEHUS, HMHTErpayibHbIA. CXOIMMOCTH pSAIOB BHIA

5.  TlonsiTre 3HAKOUEPEIYIOUIETOCS U 3HAKOTIEPEMEHHOTO psiioB. CHOpMyYITUPOBATh TPU3HAK
JleitOHMIIAa ¥ TPU3HAK CXOJMMOCTH 3HAKOTIEPEMEHHBIX PSAIOB.

6. IloHsaTue 3HAKONIEPEMEHHOTO psiia. AOCOJIIOTHAS M YCIOBHASI CXOJIUMOCTb.

7. Tlomarue cremenHoro psma, obmactu cxomumoctd. ChopmynupoBars Teopemy Abes.
Pagnyc cXxoauMOCTH CTETIEHHOTO pA/a.

8. HaxoxaeHue mHTEpBaJIa U paauyca CXOAMMOCTH CTEIICHHOTO Ps/Ia.

9. TIlepeuncnuTh CBOWCTBA CTEIEHHBIX PSAIOB.

10. Tloustus psnoB Teiinopa u MakiopeHa.
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11. Hanucats ¢dopMmynsl pasnoxeHus B psang MakinopeHa QyHkiuil: y=e’, y=sinux,
y=cosx, y=(1+x)", y=/nX.

12. Beruucnenue 3HaueHUs QYHKIMU U OMPEIECIIEHHOIO HHTErpaa ¢ MOMOIIBIO PS/I0B.

13. Omnpenenenne psaga Oypre. Popmybl U1 BEIAUCIeHUs K03hduimerToB Dypre.

14. Pansl @ypbe 11 YETHBIX U HEYETHBIX QYHKIMH C TIEpUoIoM 277 .

3 cemecTp (3K3aMeH)

DJIeMeHThl MATEeMATHYECKOH JIOTUKHU
[TonsiTrie BbICKa3bIBaHUS.
Ornepanuu HaJ| BBICKa3bIBAHUSIMU.
Tabnuia HCTUHHOCTH.
[TonsiTve nEekapTOBa NPOU3BEIEHUS MHOKECTB.
Teopust BeposiTHOCTEH

1. TloHsATHS KOMOMHATOPHKH, IEPECTAHOBOK, pa3MeIleH i, coueTanuii. PopMyIibl.

2. IIpoctpanctBo »smeMeHTapHBIX coObITHH. CiydaitHoe coObiTne. Omnepanuu  Hax
COOBITHSIMH.

3. Knaccuueckoe ompenerneHue BeposTHOCTH. CBOKWCTBA BEPOSTHOCTEH.

4.  CraTuCTHYEeCKO€ ONpeeseHHe BEepOSTHOCTU. Paznuume MexIy CTaTUCTHUYECKUM U
KJIACCHYECKHUM OIPEACIICHUSIMHU.

5. VYcnoBHas BeposATHOCTH. 3aBHCUMBIE, HE3aBUCUMBIE COOBITHS. TeopemMa yMHOXKEHUSI.

6. CoBmecTHBIC, HECOBMECTHBIE COOBITHS. TeopemMa CI0KeHHsI BEPOSATHOCTEH.
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7. ®opmyna monHON BeposTHOCTH U (opmyna baiieca. YcioBusi npumeHeHus (HopmyIibl
baiieca.

8. IloBropusie ucnbitanusi. @opmynsl bepuymnn u [lyaccona. HamBeposiTHelinee 4duciio
HACTYIUICHHS YCII€Xa B UCIIBITAHUSX.

9. CdopmynupoBaTh JOKaIBHYIO U HHTETpabHYIO TeopeMbl Jlarmaca.

10. TlonsTue ciayuyailHOM BenWYWHBI. JIMCKpETHBIC M HEMPEPHIBHBIC CIyYaliHbIC BEIIMYHHBI.
IIpumepsl.

11. 3akoH pacrpeaesieHus CIIy9aitHOW BEIIMYNHBI.

12. ®ynxuus pacnpenenceHus cilydailHON BenuurHBbL. [lepeuncinTh CBOMCTBA.

13. MaremaTudyeckoe OXHJAHWE JTUCKPETHOM CilydailHOM BenMuuHBL. [lepeuncnuThb
CBOMCTBA.

14. He3aBucumble ciiydaiiHble BETUYMHBI U UX IpousBeneHue. CyMMa CiiydaiHbIX BETUYHH.

15. Jlucnepcust u cpeHee KBaAPAaTUUECKOE OTKJIOHEHUE JUCKPETHOM Ciy4ailHON BEIMYMHBI.
CBolicTBa AUCIIEPCUU.

16. TlmoTHOCTH pacrpeaeseHus] HeMPEePHIBHOW CITydaifHON BEIMYMHBI U €€ CBOMCTBA.

17. MaremaTnueckoe OXHUAAaHHUE, [AUCIEPCHs, CpelHee KBaApaTUYECKOe OTKIOHEHUE
HEMPEPBIBHOW CIIY4ailHON BEJIMYUHBI.

18. bunoMuanbpHOe, IyacCOHOBCKOE pactpeaeneHus. Mx wMaTemMaTuyecKkue OXUIAHHUS H
JUCIIEPCUU.

19. PaBHOMepHOe pacmipeneneHue. Ero maremarnyeckoe 0>XKUIaHUE U TUCTIEPCHUS.

20. HopmanbHoe pacnpenenenue. HopmanbHas kpuBas M €€ IOCTpoeHue. BeposTHOCTH
onaJaHusi HOPMaJbHO PaclpeesIeHHON Cl1y4yallHON BEJIMYMHbI B UHTEPBAJL.

MaremaTH4yecKas CTAaTHCTHKA

1. BoibopouHas u TreHepanbHas COBOKYMHOCTH. YacToTa U OTHOCUTENIbHAs 4YacToTa.
CrarucTrueckoe pacupeeseHue.

2. llonatus oSMmupuyeckord (GYHKIUH pacmpeneseHus], MOJIUTOHA, THCTOTPaMMBbl 4acTOT |
OTHOCHUTEIIBHBIX 4aCTOT.

3. TlonsATHe rpyNIHUPOBAHHOTO CTATUCTHYECKOTO PSIIA.

4. TloHATHA TOYEYHON M HECMEUIEHHOH oleHKH. HecMelleHHble OLEHKHM MaTeMaTHYeCcKOro
OKUJaHUS U TUCIIEPCUH, BBIOOPOUHOE U UCIIPABIIEHHOE CPEIHNE KBaIpaTUYHbIE OTKJIOHEHUS.

5. Moja, MeauaHna, pazmax.
[ToHSATHS YCIIOBHBIX BapHaHT.
Mertoa npou3BeAeHUs A1 BBIYUCICHUS BBIOOPOUHBIX CPETHEH U AUCHIEPCUH.
NHutepBanbHble onleHKHU. JloBepUTEIbHAS BEPOSTHOCTD.
Hanucats noBepuTenbHble HHTEPBAJIBI IAPAMETPOB B CIIy4ae HOPMAJIBHOTO PaCIpEIEICHHUS.

10 [ToHATHS CTaTUCTUYECKOMN OLIEHKH, HYJI€BOI M KOHKYPHUPYIOIIEeH runores3, omuook 1-ro u 2-
r'o poJa, ypOBHS 3HAUUMOCTH, CTATUCTUYECKOTO KPUTEPHSI, KPUTEPHSI COTIIACHSL.

11.TloHsATHS CTATUCTMYECKOM W KOPPEIALIMOHHOW 3aBUCHMOCTH, YCJIOBHBIX CpEIHUX,
KOPPENSUOHHON TaOIHIIBI.

12. Koshpumment koppemnsiiun. Ero cBoiicTaa.

13. [loHATHS yCIOBHBIX BapuaHT. MeTOJ MPOU3BEACHUS Ui BBIYMCIECHUS BHIOOPOUHOU
CpeIHEN U TUCTIEPCHUH.

14. HanincaTh BBIOOPOYHBIE ypaBHEHUS MPSIMBIX JIMHUH perpeccu.

15. BeiOopouHOE KOpPETSAIMOHHOE OTHOLIIEHNE U €r0 CBOMCTBA.

©®~No
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