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1. HEJA U 3AJAYU JUCHUIIIAHBI

1.1. Henu AMCHUIUIMHBI PA3BUTHE JIOTUYECKOIO M aJTOPUTMHUYECKOTO
MBIIIEHUS, BBIPA0OTKA YMEHHUS CAMOCTOSTEIBHO PACIIAPATE M YriayOlsTh
MaTEeMaTUYECKUE 3HAHUS; OCBOEHUE HEOOXOIMMOI0 MAaTEMaTHYECKOro ammnapara,
IIOMOTAOIIEr0 aHAJIW3UPOBATh, MOJEIUPOBATh M pPEIIATh NPUKIAIHBIE 33]1a4H;
(GopMUpOBaHHE Yy CTyJE€HTAa HA4YaJbHOTO YPOBHS MaTEMaTHYECKOH KyJIbTYpBI,
JOCTATOYHOIO NI  OPOJOJDKEHUs 00pa3oBaHMs, HAydYHOM padOThl WK
NPAKTHYECKON JESITeIbHOCTH, METOJOJOTHYECKHMX OCHOB Ui (POPMHUpPOBAHUS
LEJIOCTHOIO HAyYHOI'O MHUPOBO33PEHUS, OTBEYAIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS YEJIOBEYECKON IUBUIIN3ALINH.

1.2. 3agaum ocBOEHUs JUCITUTITIMHBI

e BripaboTka SCHOrO TOHHUMAHHS HEOOXOJAMMOCTH MaTEMaTHYECKOTO
oOpa3oBaHus B MOJIFOTOBKE OakangaBpa W MPEJCTABICHUS O POJH M MECTE
MaTeMaTUKU B COBPEMEHHOW CHCTEME 3HAHUN U MUPOBOM KYJIbTYPE;

e (O3HAaKOMJIEHUE C CHUCTEMOM TOHSATHUN, HCIHOJB3YEMBIX JUIsI OINUCAHUS
BOKHEUIITUX MAaTEMaTHYECKUX MOJCNICH M MaTEeMaTUYECKUX METOJOB, U UX
B3aHMOCBSI3bIO;

o dopMHUpPOBaHHME KOHKPETHBIX MPAKTUYECKUX TIPUEMOB U  HABBIKOB
MOCTAHOBKM W pEUICHUsS MaTeMaTUYeCKUX 3aJlady, OPUCHTUPOBAHHBIX Ha
MPAKTUYECKOE TPUMEHEHHUE TIPU U3YUEHUU NMPOUIBHBIX JUCIUTIINH;

e OBnajeHne OCHOBHBIMH MaT€MAaTUYECKUMH METOJaMH, HEOOXOIUMBIMU JIJIS
aHaju3a MPOLIECCOB W SIBJICHUW IMPU MOUCKE ONTUMAJIbHBIX PELICHUM, IS
0o0pabOTKM H aHalu3a pe3yJIbTaTOB DJKCIEPUMEHTOB M MPAKTHYECKOM
JEATEIIbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucounaraa «MaTeMaTHKa» OTHOCUTCS K IHCIUILIMHAM 00s3aTelIbHOM
yacTty 0s10ka b1.

3. IEPEYEHbD IVIAHUPYEMBIX PE3VJIbTATOB OBYUEHMS IO
JTUCLMILJIMHE

[Tportecc w3ydeHHWs JOUCHUIUIMHBI — «MaTeMaTHKa»  HampaBiIeH Ha
(dhopMUPOBaHKE CIICTYIOIINX KOMIICTCHIINN:

VYK-1 - CrocoGeH oCymIecTBISITh MOUCK, KPUTHUYECCKUN aHaM3 U CHUHTE3
UHPOPMAITUH, IPUMEHSATH CUCTEMHBIH ITOIXO0/ TS PEIICHHUS MTOCTABIICHHBIX 3aa4

OIIK-2 — CnocobeH ocymiecTBIsATh cOOp, 00pabOTKY M CTaTUCTUYECKUN
aHaJIN3 JaHHBIX, HEOOXOIUMBIX IS PEIICHUS IOCTaBJICHHBIX 3KOHOMHYECKHX
3aad.



Pe3yabTarhl 00yueHns, XapaKkTepu3ylomue

Komnerenuus
¢opMHPOBAHHOCTH KOMIIETEHIIUMN

YK-1 3HaTh  (yHJAAMEHTAJIbHBIE  OCHOBBI  BBICIIEH
MaTeMaTUKH, BKIO4Yas  anredpy, TE€OMETPHIO,
MaTeMaTUYECKUl  aHaln3, HEOoOXOJUMble A
aHajau3a 3a/lad, BO3HHUKAIOIIUX B MPAKTHUUYECKOUN
JIEATEIIbHOCTH

YMETh CaMOCTOSATENIbHO HAXOJUTh MAaTeMaTHUYECKHM
anmapar, CcoJepXkalluiics B  JUTeparype  Io
MaTeMaTUKe M  DSKOHOMHUKE, U  KPUTHUYECKU
aHaNM3upoBaTh MHGOpPMAINIO, HEOOXOAUMYIO IS
pelieHusl TOCTaBJIECHHOW 3aJauM, paccMaTpuBaTh
pa3IUYHbIC BAPUAHTHI PEIICHUS 3a/1a4H, OLIEHUBAS UX
JIOCTOMHCTBA W HEJIOCTATKHU

BJIaJICTh TICPBUYHBIMHW HAaBbIKAMHW HCIIOJIb30BAHUA
MaTEMaTH4YCCKOTI'O arrapara JIIsA BBIpa6OTKI/I
CUCTCMHOI'0O IIoAXOoAa K PCHICHHUIO ITOCTABJIICHHBIX
3agad

OIIK-2 3HATb OCHOBHBIC UACHU U ITOHATHUA TCOPHUHU
BGpO}ITHOCTGﬁ 1 MaTEeMaTH4YE€CKOM CTaTUCTUKH

YMETh IPUMEHSTH 3TU OHATUS TP PEIICHUN
po(ecCUOHANBHBIX 3a/1a4 00paOOTKHU U aHAM3a
JTAHHBIX

BJIaACTh METOAAaMH HCIIOJIb30BAHUA
MAaTEMAaTHYCCKOT'O allllapara JJId pCIICHHA 3a1a4,
BO3HHMKAIOIMINX B HpO(beCCHOHaHBHOﬁ ACATCIBbHOCTH

4. OBPBEM JUCIUIIJINHBI

OO6m1ast TpyT0EMKOCTh TUCIUTIINHBI «MareMmatuka» coctasiseT 10 3.e.
Pacnpenenenue Tpy0eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN

Ounas popma 00ydeHnust

Bunpr yue6HOM paboThI E;S(l;g 1 CGMZCTP a 3

AyAUTOpPHBIE 3aHATHS (BCEro) 162 o4 o4 o4
B Tom uncre:
Jlexkmuu 54 18 18 18
[Tpaxtuueckue 3anstus (I13) 108 36 36 36
CamocTrosiTesibHasi padoTa 126 90 18 18
Yacsl Ha KOHTPOJIb 72 - 36 36
Buabl npomexxyrouyHon a"vrTeCTauHI/I - + + + +
9K3aMeEH, 3a4€T C OIEHKOU




OO61mas Tpy10€MKOCTb:
aKaJeMHUYECKHE Yachl
3a4.e]1.

360 | 144
10 4

108

108

O4Ho-3204Hast GopMa 00yueHHUsA

. Bcero CemecTpsl
Buner yaeGHoi paboTh wacos |1 > 3
AyIuTOpHBbIE 3aHATHS (BCEro) 108 36 36 36

B TtoMm uuncie:

Jleknuu 54 18 18 18
[Tpaktrueckue 3ansatus (I13) 54 18 18 18
CamocTtosiTesibHas padoTa 180 | 108 | 36 36

Yacel Ha KOHTPOJIb

72 -

36

36

BI/II[BI HpOMC)KYTO‘IHOfI aTTeCraiiuu -
OK3aMCH, 3a4CT C OI.[GHKOﬁ

+ +

+

+

AKaJCMHNYCCKHUEC YaChbl
3a4.C.

OO6m1ast TpPy10€MKOCTb:

360 | 144
10 4

108

108

5. COAEPKAHME JJUCLHUILIAHBI (MOYJIST)

5.1 Conep:xanue pa3esoB IMCUMILIMHBI U pacnpeaejieHue

TPYAOEMKOCTH 10 BUAAM 3aHATHH

Ounas popma 00ydeHnust

Ne i/t HaunmeHnoBanne TeMbl

CopnepxaHue paszena

Jlekn

[Ipax
3aH.

CPC

Bcero,
yac

1 |BekropHas wu JMHeiHas
anrebpa

Omnpenenureny BTOPOTO U TPEThEro MOPAIKOB M HUX
cBOWCTBa. MUHOPHI W anreOpamyecKue OTOITHEHUS.
Boruncnenue ompenenuTeneil  TpeThero - Mopsiika
pasnoxxeHneM TO cTpoke (cromomy). IloHsTne 00
onpeznenuTene N-ro nopsaka. Marpuip! u JecTBus Hajg
HUMHU. PemieHue cucteMsl anreOpandeckux JIMHEHHBIX
ypaBHeHu# metomoM ["aycca u mo popmynam Kpamepa.
JIunelinple omepauuy HaJx BEKTOpaMH M MX CBOWCTBA.
Pasnoxenne BekTopa mo 0Oasucy. Bextopsl B
MIPSIMOYTOJIBHOKH ~ cucteMe KoopnauHar. CraisipHOe
BEKTOPHOE U CMEIIAHHOE IPOU3BEACHUS BEKTOPOB; HX
ONIpEIENeHNs,  OCHOBHBIE  CBOHCTBA,  CIIOCOOBI
BBIYHCIICHUS ¥ IPUMEHEHHS K PEICHNI0 (PU3MIECKUX U
reOMETPHUYECKHX 3aay.

20

32

2 |AHanuTHueckas reoMeTpus

IIpsimas Ha TiIOCKOCTH (pa3iM4HbIe BHIBI YpaBHEHUH
npsiMoi). B3aumMHOe pacmnonokeHue 2-X MpsMbIX.
IInockocTs U npsiMas B IPOCTPAHCTBE, UX YPABHEHUS U
B3aUMHOE paclooxkeHue. Kpusble 1 HOBEpXHOCTH 2-TO
MOpsAKA; UX KAHOHWYECKUE YPABHEHHS U IIOCTPOCHHUE.
[lonspHas cucreMa KOOpIUHAT.

20

34

3 |BBenenue B
MaTeMaTUUYECCKUI aHaIu3

Oynkius onHoi mepemeHHod. [lpemen QyHKIuH.
Teopembl o0 mpenenax. beckoHeuHo wmainble H
OeckoHeyHo  Oonpmme  ¢ynkumu.  CpaBHeHHe

20

30




OecKOHeYHO  ManbIX. IIpu3HakM  CyIIecTBOBaHHUS
npenenoB. Ilpupamenue ¢ynkuun. HenpepriBHOCTH
(GYHKIMHE B TOYKE M Ha OTpe3ke. TOUKM paspbiBa, UX
KJIaCCU(HKAIHSL.

Juddepennmansaoe

HCUUCIICHUE yHKIHI

OJIHOM NepeMEeHHON

[MponsBognas (QyHKOMHM, €€ TEeOMETPHYECKHH U
MeXaHUYECKUI CMBICJIBL. IIpaBuna
muddepennupopanus. AuddepeHunan GyHKIUH, €ro
reoMeTpudeckuif  cmbici.  OCHOBHBIE  TEOPEMBI
muddepennuanpaoro  ucuucnenus (Pommsa, Ko,
Jlarpamka) M HX TEOMETpUYECKas MITIOCTPALHS.
[MpaBwno Jlommrans. Bospacranme u  yObiBaHHe
(GyHKIME Ha OTpe3Ke. DKCTpeMyM, HamOoiblee M
HavMeEHbIIee 3HaueHHe (QYHKIHUU OJHOW IepeMeHHON
Ha oTpes3ke. Brimykiocts, Toukn mepermba rpaduka
¢ynkun. AcuMntoTsl. OO0mias cxema HCCIeIOBaHUS
(YHKIMH OTHOH NEpEMEHHOH.

14

30

48

Muddepenimansaoe
UCYHUCIICHHE QYHKIMIT
HECKOJIBKUX MEPEMEHHBIX

@DyHKIUS ~ HECKONBKMX  NEPEMEHHBIX,  00JacTh
ompezneneHus. YacTHble IpHpamieHHss ¥ IIOJHOE
npupanenie QyHKINHA JBYX IepeMeHHbIX. YacTHbIe
NIPOM3BOJHEIE W WX  BbUHCIeHHe. [loBTopHOE
muddepeHpoBane (YHKIUH IBYX IEPEMEHHBIX.
Uactabple nuddepeHnnansl U MOJHbIH TuddepeHnnan
GbyHKIMH IBYX NepeMeHHbIX. KacaTtenpHas IIOCKOCTh
¥ HOpPMAJTb K TIOBEPXHOCTH (OMpeAeIeHNEe, YpaBHEHHA).
JKcTpeMyM dhyHKIUN IBYX MIEPEMEHHBIX.
[Ipon3BoaHas 1Mo HANPABICHUIO U TPAAUCHT (QyHKIMH
HECKOJIBKHX HEepEeMEHHBIX (onpenenenws,
BBIYHUCIICHHUE).

18

MHurerpanbHoe ucuucieHue

dhyHKIUI OJTHOH
HECKOJIbKUX TIePEMEHHBIX

n

[lepBooOpa3Hasa. Heonpenenenusiit uaTErpait. MeToas
MHTETPUPOBaHUS. 3a1ada O IUIOMAAN KPUBOJIMHEHHOMN
Tpamenuy, MPUBOAAIMIAS K IOHSATUIO ONPEIEIEHHOTO
HHTETpana mo orpesKy. OmnpeneneHHbI HHTErpaix Mo
OTpe3Ky  (OmpeneneHHe,  OCHOBHBIE  CBOICTBa,
BEIYHCIIeHUE, (Qopmyna Herorona-Jleiibnumna) u ero
npwioxenus. Heco6ctBennnie uuTerpaisl | u 1l pona.
JIBoiiHoit HHTErpai u €ro MIPUIIOKEHUS.
KpuBomuneitnsie wHTerpanst | um |l poma. Ux
BBIIHCIICHUE U IPIIIOKEHHE.

18

32

OOBIKHOBEHHBIE
i depeHIranbHbIe
YpaBHEHUS

3amaun, mnpuBomAmme K Adp¢epeHIHATBEHBIM
ypaBHeHUsIM.  Ompenenenue  audepeHInanTbHOT0
ypaBHEHUsI, ero Topsiika U pemieHus. 3agada Komwm n
Teopema Kot ist ypaBHenwuit 1-ro mopsinka. Ooiiee u
4acTHOE pelLIeHusI. OcHOBHEIE THIIBI
middepeHIaIbHEIX  ypaBHEHHH 1 -To mopsaka.
JuddepeHnnanbable YpaBHEHHS BBICIIMX IOPSAKOB.
Hduddepennmancapie  ypaBHEHHs BTOPOTO MOPSIIKA.
3amaua Komm. OOmee © dYacTHOe peEUICHUS.
[ubdepeHunansHple  ypaBHEHHST BTOPOTO  IMOPSIKA,
JIONyCKaloIllMe MOHWKeHHe mnopsanaka. JluHeliHble
mudepeHManbHble  ypaBHEHHS  2-TO  MOpsIIKa.
TeopeMbl 0 CTPYKType OOIIEro peuieHus JIMHEHHOTo
OIHOPOJHOTO W JMHEHHOrO  HEOJHOPOJHOTO
ypaBHeHHU# 2-ro mopsaka. OyHnaMeHTanbHas cucTeMa
petienuit JIMHEHHOTO OJIHOPOJIHOTO
T GepeHIaTBPHOTO ypaBHEHUs.. MeTOAbl pelIeHus
JIMHEHRHBIX OJTHOPOJHBIX u HEOJHOPOIHBIX
mudGepeHIMaTbHBIX  YPaBHEHUH C  MOCTOSIHHBIMU
kodddumentamu.

10

22

Teopust BeposiTHOCTEN

Ciryuaitable COOBITHS. Anrebpa COOBITHI.
OTtHOCHUTENBHAS 4acroTa. Knaccuueckoe,
reOMETpUYECKOe,  CTaTHCTHYECKOE  ONpPEAEICHUS
BEPOSATHOCTH. OcHOBHBIE TEOpPEMBI TEOpHU
BeposiTHocTel. DopMmyna noiaHo# BeposTHOCTH. Cxema
bepHymau. JluckpeTHble M HENpPEpBIBHBIE ClTydyailHbIE
BeqMunHbBl. DyHKIUS pacnpeneneHus, MJIOTHOCTb
BEPOSITHOCTH M YHCIIOBBIE XapaKTEPUCTUKH. 3aKOHBI
pacrpefeneHuss  JUCKPETHBIX M HEHNPEPBIBHBIX
CITyJaifHBIX BeJUYNH (OMHOMHANBHOE, PaBHOMEPHOE,
HOPMaJIbHOE ~pachpesieNieHust). DJIEeMEHTHl TEOpHH

10

20

10

40




xoppessiimu. Perpeccust onnoit CB Ha pyryio

OcHOBBl MaTeMaTH4ecKoii|['eHepanbHas COBOKYHNHOCTh U BbIOOpKa. [lommron

CTaTUCTUKH

4acToT, THUCTOTpaMMa. OMmupudeckas (QyHKIHST
pacnperneneHus. Bri6opounsie YHCIIOBBIE
XapakTepHCTHKHU. BriOopouHoe cpenHee u BEIOOpOUHast
mucriepcus. TodedHble W HMHTEpBaIbHBIE OLCHKU
IapaMeTpoB pactpeneneHus. BeibopouHoe ypaBHeHHE
perpeccun. [IpoBepka CTaTUCTHYECKUX THIOTES.

16

32

<I)opma KOHTPOJIsI — 3a4eT C ouemcoﬁ, IK3aMEH, IK3aMCH

72

Htoro

54

108

126

360

OuHo-3204Has1 popma 00yueHHs

HaunmeHnoBanue TeMbl

Copeprkanue pazjena Jlekn

IIpax

3aH.

CPC

Bceero,

qgac

Bekropnas
JUHEelHas anreopa

n | OmpemenuTenyn  BTOpPOTO M TpeThero | 3

MOPAKOB U HUX CBOWcTBa. MUHOpPH H
anreOpanveckue IONOJHEHNs. Brraucnenue
OIpeeNnuTeNnei TPETBETO nopsiaka
pasiioxeHueM 1o crpoke (cronouy). [Tonstue
00 onpenenuTesne N-ro nopsaka. Marpuisl 1
JeUCTBUS HajJ HUMHU. PemieHue cucremsl
anreOpandeckux  JIMHEWHBIX  ypaBHEHUH
MmetoznoM ["aycca u no dopmynam Kpamepa.
JluHeliHblE onepalUy Haj BEKTOPAMH U HUX
cBoiicTBa. Pa3nokeHne BekTopa mo 0Oasucy.
Bektopel B IpSIMOYrONBHOM  cUCTEME
koopauHaT. CKallsipHOE  BEKTOpPHOE U
CMEIIAaHHOE MPOU3BEJECHHS BEKTOPOB; HX
OTIpeJIeJIeHNs], OCHOBHBIE CBOMCTBA, CIIOCOOBI
BBIUUCIICHUS W MPUMEHEHHS K peIIeHUI0
(U3MUYECKNX U TEOMETPUYECKHUX 3a/1ad.

26

33

Ananutndeckas
TEOMETPHUSL

[Ipsimast Ha mIOCKOCTH (pa3nuuHble BHIBI | 3
ypaBHEHUN IPAMOIA). B3aumnoe
pacmonoxeHue 2-x MpsAMbIX. IlmockocTs u
npsiMasi B IPOCTPAHCTBE, MX YpPaBHEHHUS H
B3aUMHOE  pacmnoioxeHune. Kpussle u
MIOBEPXHOCTH 2-ro MOpsAKa; HX
KAaHOHMYECKHE YpPaBHEHHA M MOCTPOCHHUE.
IlonsipHas cucteMa KOOpAUHAT.

22

27

Bgenenune
MaTeMaTUYSCKHUHI
aHaIu3

B | ®ynkums oxHoM mepemenHod. [lpemen | 6

¢ynkun. Teopems! o npezenax. beckoHeuno
Mayible M OECKOHEYHO Ooibline (YHKIUH.
CpaBHeHne OeckoHeuyHO MaibiX. [Ipu3Haku
CYIIECTBOBaHUsI mpenenoB. llpupaiienue
¢yakunn. HempepbIBHOCTD (yHKIINHU B TOUKE
u Ha otpe3ke. Toukum paspbiBa, uX
KiaccuuKanus.

26

38




JuddepennmansHoe
WCYHCIICHUE (QYHKITHIA
OJIHOH NepeMEHHOU

[TpousBonHas GpyHKIMU, €€ TEOMETPUICCKHMA
U MexaHuyecku  cmbichbel.  [IpaBuia
muddepeHInpoBaHIS. Juddepernnan
(YHKIMH, €ro TEOMETPHYECKHH CMBICI.
OcHOBHBIE TeopeMBbl Iu(pPepEeHITHATHFHOTO
ucuucnenus (Poms, Komm, Jlarpamka) u ux
reomeTrpuueckas wmnoctpanus. IIpasuino
Jlonutans. Bospacranume u  yObIBaHMe
(GyHKIIMM ~ HAa  OTpe3Ke.  ODKCTpPEMyM,
HauOonplllee W HaWMEHbLIee 3HAuCHHE
(GyHKIMN ONHOW TEepeMEHHOW Ha OTpe3Ke.
Bremyknocts, ToukM mepernba rpaduka
¢yakuun.  Acumrnrotel.  OOmas  cxema
uccienoBaHus pyHKINU 0JTHOM epeMeHHOM.

34

46

Jduddepenunansaoe
UCYHCIICHUE (YHKLIUH
HECKOJIBKUX
HePEMEHHBIX

DyHKIHSA HECKOJIBKUX IIEPEMEHHBIX, 00J1acTh
onpeneneHus. YacTHble NpUpamIeHHs |
NOJHOE  TpHpamieHHe  (QYHKIMH  IBYX
nepeMeHHbIX. YacTHble MPOM3BOAHBIE U MX
BBIYHCJICHUE. [ToTOpHOE
nuddepeHIpoBaHUEe GbyHKIMH JIBYX
nepemeHHbIX. YacTHele nuddepeHnmans u
nojHeld  quddepeHuman  QyHKUMM ABYX
nepeMeHHbIX. KacartenpHas IUIOCKOCTE U
HOpMallb K IIOBEPXHOCTH (OmpeneneHue,
ypaBHEHUs). OKCTpeMyM (QYHKLUUH IBYX
NePEMEHHBIX. [TpownsBoxHas o
HAlPaBJICHUIO W TIpagueHT  (QyHKOHU
HECKOJIbKUX IepeMEHHbIX (ompeneneHus,
BBIYHCIICHUE).

10

19

HurerpanbHoe
ucumciaeHue QyHKIHMA
OIHOI U HECKOJIbKUX
MepeMEHHBIX

[TepBooOpazHasi. Heonpenenennsrit
UHTErpat. MeTo/bl HHTErpUpOBaHus. 3aaua
0 IUIOWIAJM KPHUBOJUHEHHOW Tpamenuu,
NPUBOASALIAS K TOHSATHIO OIPEACICHHOTO
uHTEeTpaia 1o oTpe3ky. OmnpenereHHbIN
UHTETpal [0  OTpe3Ky (ompexereHue,
OCHOBHBIE CBOWCTBa, BBIUUCIICHUE, OpMyIIa
HeroroHa-JIeiOHMIIa) W €ro MPIIIOKCHHS.
Hecob6ctBennrie wmaTerpanst | u |l pona.
JIBOMHOM wuHTErpan M €ero NPUIIOKEHUS.
KpuBonuneitapie naTerpansl | u |l poma. Mx
BBIUHCIICHHUE U IPUIIOKEHHUE.

12

25

OOBIKHOBEHHBIE
nudhepeHanbHbIe
ypaBHEHHUSI

3agaun, npuBosIMe K TUddepeHranbHbIM
YpaBHEHUSM. Ornpenenenue
nuddepeHnnanbHOro YpaBHEHHS, €ero
mopsaka W pemeHus. 3amada Komm u
teopeMa Ko nis ypaBHeHul 1-ro nopsiaka.
O6mee n yactHoe penienns. OCHOBHBIE THUITBI
middepeHnnanbHbIX  ypaBHeHHH 1 -ro
nopsinka. JluddepeHumansaple ypaBHEHUS
BBICIIMX TOpsaKoB. Juddepennmansasie
ypaBHEHHS BTOpPOro nopsaka. 3anada Komm.
OOmmee u YacTHOE pereHus.

12

26




JuddepeHnnanpable  ypaBHEHUS BTOPOTO
TIOPsIIIKa, JOIYCKaIOIIHe MOHIKEHHUE
mopsiaka. JluHeitHple auddepeHnnaNsHBIe
ypaBHeHMsT 2-ro mnopsiaka. Teopemsl 0O
CTPYKTYpE OOIIEro pEelIeHUsl JNHEHHOTO
OJTHOPOIHOTO U JMHEHHOr0 HEOJHOPOIHOTO
ypaBHeHHH 2-T0 nopsiaka. PyHrnaMeHTaIbHas
CHCTEMa pElIEHUN JMHEHHOTIO OJHOPOJHOTO
i depeHnnanTbHOro  ypaBHeHUs. MeTopl
pelieHus]  JMHEHHBIX  OJHOPOIHBIX U
HEOTHOPOIHBIX
YpaBHEHUH c
K03 pueHTAMH.

g epeHraIbHbIX
MIOCTOSTHHBIMH

Teopus BeposTHOCTEH

CrnygaiiHeie cOOBITHA. Anredpa COOBITHIA.
OtHocuTenbHas 4actoTa. Kilaccuueckoe,
TeOMETPUYECKOE,
onpeneneHus  BeposTHOCTH.  OCHOBHBIC

CTaTHUCTHYCCKOC

TeOpeMbl Teopuu BeposiTHocTed. Popmyna
nojgHo BeposiTHocTH. CxeMa bepHymiu.
JIUCKpEeTHBIE M HENPEPLIBHBIE CllydyalHbIE
BenMuuHbL. ~ DYHKIHMS  pacmpeieieHHus,
IUIOTHOCTh ~ BEPOSITHOCTM M YHCJIOBBIE
XapaKTEPUCTHKH. 3aKOHBI pacHpeAeIcHUs
JUCKPETHBIX W HENPEPBIBHBIX CIy4alHbIX
BemnunH (OMHOMHANIBbHOE, PaBHOMEPHOE,
HOpPMaJIbHOE PAaCHpeNeNeHHs). JIEMEHTHI
Teopun Koppemsuuu. Perpeccust onnoit CB

Ha JIpyTyIo

12

30

OCHOBBI
MaTeMaTHYECKOH
CTaTHUCTUKHU

['eHepanbpHass COBOKYIHOCTH M BEIOOpKA.
Homuron 4acToT, TECTOTpaMMa.
OMmnupuueckas QYHKIHS pacrpeleIeHus.
BbIOOpoUHBIE YHCIIOBBIE XapaKTEPUCTHKH.
BribopouHoe cpemHee W BBIOOpOYHAs
aucnepcusi. ToueuHble W HMHTEPBalbHBIE
OLICHKH rapameTpoB pacrpeeneHus.
Brrbopounoe ypaBHEHHE perpeccum.

[IpoBepka CTAaTUCTHYECKUX TUIIOTES.

12

16

DopMa KOHTPOJISI —

IK3aMeH, JK3aMEH

72

Hroro

54

54

180

360

5.2 IlepeyeHb J1a60PATOPHBIX PadoT

He mpexycMoTpeHO y4eOHBIM TUTAaHOM.




6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT) U
KOHTPOJIBHBIX PABOT
B cooTBercTBHU C Y4EOHBIM IJIAHOM OCBOCHME JUCLMILIUHBI HE

Mpe1yCMaTpPUBAET BHITIOJIHEHUE KYPCOBOTO MpoeKTa (paboThl) WM KOHTPOILHOM

paboTHI.

7. ONEHOYHBIE MATEPHUAJIBI U1 IPOBEJAEHUSA
MNPOMEXYTOUYHON ATTECTALIMUA OBYYAIOIIIUXCS IO

JTUCUMITJIMHE

7.1. Onucanue noxkasartejieil 1 KpUTepUeB OllEHUBAHUA KOMITETEH NI

Ha Pas/iMIHbIX 3Talmax ux (l)OpMHpOBaHI/ISI, OIIHCAaHHuE IITKAJ OIICHUBAHUA

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTeCTalud
OLICHUBAIOTCA MO CIEAYIOLEH CUCTEME:

«aTTeCTOBaH»;

«HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3youue Kputepuu
Temmus cq)gpwp]‘)may“':cn OHEHPIB:HI/IH ATTecTOBaH He arrecroBan
KOMIIETCHIIUH
YK-1 3HaTh  (yHIaMEHTalbHbIE|3HaHNE OCHOBHBIX JlaHbl 0TBETHI Ha JlaHbl OTBETHI Ha

OCHOBBI BhICIICH | TeopeTrUyecKkux (pakToB OOJBIIIMHCTBO MEHee YeM IOJIOBUHY
MaTeMaTHKH, BKJTIIOUast |(Ha OCHOBE TECTUPOBAHUS TEOPETUICCKHUX TEOPETHICCKHUX
anredpy, TeOMETPHIO, [FJTH OIIpoca) BOTIPOCOB B TECTE H BOIPOCOB B T€CTE U
MaTeMaTHYeCKUA  aHaJu3, (mmu) ompoce. (mmm) ompoce.

HCO6XOI[I/IMBI€ JJIA aHalln3a

3a7a4, BO3HHMKAIOMIHNX B

MIPaKTUYECKON

JEATeIbHOCTH

YMETb camocrosaTenbHO [Mcnons3oBanue nanupix | [IpogemoncTpuposano [He

HaXOJWTh MaTeMaTHYeCKHii|3a1aun A7t BEIOOpa yYMEHHE MPaBHIBHO  |IPOAEMOHCTPHPOBAHO

ammapar, couepKaluics B
JUTEpaType 1o MaTeMaTHKe

METOHOB €€ PCHICHUSA (Ha
OCHOBE TECTUPOBAHUSA UJIN

BEIOMPATh METOJIBI
peteHus 3aaa4y

yMEHHE BBIONPATH
METOMBI peIICHHS

)44 OKOHOMHUKCE, H|pCIICHUA CTAaHAAPTHBIX 3aga4
KPUTHYIECKH 3a/1a4)

aHaJIM3UPOBATH

nHpOPMAaLHIO,

HEO0OXO0IUMYIO JUTSt

pelieHusl  MOCTaBJIEHHOMH

3aa4H, paccmarpuBaTth

pasynyHbIe BapHaHTBI

peleHus 3a1a4H, OLeHNBas

nux JIOCTOMHCTBA u

HEJIOCTATKH

BJIAJIETh nepBuyHbIMH | crionp3oBanne Pemenne Pemenne
HaBBIKaMHW HCIIOJIB30BaHUA | TCOPETHUCCKUX (baKTOB OOJIBIIIMHCTBA OOJIBIIMHCTBA
MAaTEMATHYCCKOTI' O JJIA peIICHUA PA3JIMYHBIX MPEIAJIOKCHHBIX 3aJia4 |MIPEAJIOKECHHBIX 3a/1a4

ammapara JUIsI BBIpaOOTKH
CHCTEMHOI'0 TOAXo0JMa K

3a/1a4 (Ha OCHOBE PEIICHHS
CTAHJAPTHBIX 3371a4)

JOBCICHO 10 KOHIIA.

HE JIOBEIEHO 0
koHma. OTBeTsl HA




PCIICHHIO
3a7a4

IMOCTaBJICHHBIX

TTomyuenst
MIPaBUJIbHBIE OTBETHI

HEKOTOPBIC 3a1auu
OLIMOOYHBI.

OIIK-2

3HATh OCHOBHBIE UJIEU U
TIOHATHS TEOPUU
BEPOATHOCTEN U
MaTeMaTH4eCKON
CTaTUCTUKHU

3HaHWE OCHOBHBIX
TEOPETHYECKUX (HaKTOB
(Ha OCHOBE TECTUPOBAHUS
WK OIIpOca)

JlaHBI OTBETHI Ha
OOJIBIIIMHCTBO
TEOPETUUECKUX
BOIIPOCOB B T€CTE U
(mnn) ompoce.

JlaHbI OTBETHI HA
MEHee YeM IOJIOBUHY
TEOPETUYECKUX
BOIPOCOB B TeCTE U
(unm) ompoce.

YMETH NPUMCHSATH OTHU
TIOHATHA IPpU PECHICHUN

00pabOTKK U aHATH32a

npoheCCHOHATBHBIX 3a7a4

Vcnonb3oBaHue JaHHBIX
3a7a4M A7t BRIOOpa
METOJIOB €€ peleHus (Ha
OCHOBE TECTUPOBAHUS UIH

IIponeMoHCTpHUPOBAHO
yMEHHE TPaBHIBHO
BBIOMPATh METO/BI

peleHus 3aaa4

He
MIPOJIEMOHCTPUPOBAHO
YMCHUE BHIOMPATH
METO/Ibl pelICHHUS

anmapata sl PeIIeHHs
3aj1a4, BOSHUKAIONINX B
npodeccHoHaNIBEHOM
JIeSITeIbHOCTU

3ama4 (Ha OCHOBE pPeIIeHHS
CTaH/IAPTHBIX 3a/1a4)

JIOBEZICHO JIO KOHIIA.
ITonyuenst
TIPaBUIIBHBIE OTBETHI

JTAHHBIX pemIeHns CTaHJapTHBIX 3a7a4
3a1a4)

BJIAJIETh METOJAMU HUcnonp3oBanue Pemenue Pemenne

HCIIOJIb30BaHHS TeopeTHIecKuX (pakToB OOJIBIIMHCTBA OOJIBILIMHCTBA

MaTeMaTHYECKOTO JUTS PELICHUS pa3iIMdHBIX | MPeUIOKEHHBIX 3a7a4 [MIpeIosKeHHBIX 3a1a4

HE IOBEIEHO J10
KxoHua. OTBeTH HA
HEKOTOPbIC 331a4u
OILIMOOYHBI.

7.1.2 ITan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MpOMEKyTOYHOTO KOHTPOJISI 3HaHHWM oreHuBatorcs B 1, 2, 3
ceMecTpe M5l O4HOM hopMbl OOYUEHHS TI0 YETHIPEXOAIITLHOM CUCTEME:

«OTIIUYHO»,
«XOpOoLIO»,

«YJOBJIETBOPUTEIBHOY;

CHCYOOBJICTBOPUTCIILHO)>.

K Pe3yabTaThl 00y4eHus, K
oMIIe- XapaKTepHu3ylolue UTEPUH
— cq)gpmpl:m ay}m':cn OIIEI!)HI/IB:HHS[ OTan4YHO Xopomio Ynosa. Heynosu.
KOMIECTCHIIUH
VK-1 3HATh 3HaHWEe OCHOBHBIX TTonHabI IHomHbIi OTBeT Ha OUH Her
(yHIAMEHTAIIbHBIE [TEOPETHYECKIX OTBET HA |OTBET HAa OAWH | BOMPOC U3 IBYX | MpPaBUIBHBIX
OCHOBBI BEICIICH |(DakTOB (Ha OCHOBE | IBa BOIIPOCA | M3 BOIIPOCOB H OTBETOB
MaTEeMaTHKH, JIBYX BOIIPOCOB JaCTUYHBIN
BKIIIOYas  airedpy,|3x3aMeHaImOHHOTO OTBET Ha
TEOMETPHIO, ouera) BTOPOi1
MaTeMaTH4eCcKui BOIIPOC
aHaJu3,
HEOOXOMUMBIE  JIJISt
aHau3a 3amad,
BO3HUKAIOIIAX B
MIPaKTUYECKON
JIESITEJIbHOCTH
YMETb Hcnonb3oBanue IIpasunsno |IIpoxemonctp| IIpomemoncTp Hesepnbrit
CaMOCTOSITEIbHO JAHHBIX 3aJ1a4¥ JJ1s1 |  BEIOpaH HpOBaH MpOBaH BEPHEIH | BEIOOp MeTo/a
HaXOIUTh BEIOOpa METOJIOB €€ METOJ1 BEPHBIi BEIOOp MeTONa | pemieHus Bcex
MaTeMaTHYeCKHi peuenus (Ha pelieHus  |BBIOOP METOJIa | pEelIeHHUs TOIBKO 3a1a4y
amnmapar, OCHOBE JIBYX 3a/1a4 3a1a4y peuieHus OJIHOM 3a7auu
coJiepKaluics B 3K3aMEHAIIHOHHOTO OJTHOH 3aJ1a4u
JUTEpAType Mo owera) 1 YaCTUIHO
CTPOUTENBHBIM yKazaH XOJ
HayKaMm, u pelIeHus
KPUTHYECKHU BTOPOH
aHATM3UPOBATH
nHdopmanuio,
HEOOXOIUMYIO IS




pelIeHus
MOCTAaBJICHHOMN
3a7a4d,
paccmaTpuBath
pazaudHbIe
BapUAHTHI PELICHHS
3aJa4yu, OICHUBAS
HMX JOCTOMHCTBA U

HEJIOCTATKU
BJIAJETh Hcnoap3oBanne 3amaun IIponemonctp | Ilpomemonctp 3amayu He
MIEPBUYHBIMHA TEOPETHUECKUX pCIICHEI B MpPOBaH MPOBAH BEPHBIN pEIICHBI
HaBBIKAMHU (axToB s MIOJTHOM BEPHBIN XO7 | XOH peleHus
HCTIONIb30BaHUSA pemeHns o0beMe U |pemeHns Bcex| TOIBKO OHOM
MaTEeMaTHYeCKOr0  |pa3nu4HBIX 3a7ad MOTy4YeHbI | 3amad, HO HE 3a7a4u
ammapara st (Ha ocHOBE IBYX BEpHEIC oJTy4eH(bI)
BBIPaOOTKH 3amaq OTBETHl | BEPHBIN OTBET
CHUCTEMHOT0 9K3aMEHAIIMOHHOTO
MOX0/1a K PEelICHHIO |Outera )
MOCTABJICHHBIX
3a1au
OIIK-2 3HAaTh OCHOBHBIE 3HaHne OCHOBHBIX TTonHb1H IlonHbIH OTBeT Ha OUH Her
WJIeU U TIOHATHS TEOPETHYECKUX OTBET HA |OTBET HA O/AMH | BONPOC M3 ABYX | NpaBUIIbHBIX
TeopHun (axToB (Ha OCHOBE |00a BOIIPOCHI|M3 BOIPOCOB U OTBETOB
BEPOSITHOCTEH 1 JIBYX BOIIPOCOB YaCTHYHBIHA
MaTeMaTHIeCKOH 9K3aMEHAIIMOHHOTO OTBET Ha
CTaTHCTHKHU ounera) BTOPOM
BOIIPOC
yMmeTh npuMeHaTs  |Mcnonb3oBanue IIpaBunbuo |IIponemonctp| IIpomemonctp Hegephbiit
9TH TIOHATHS IPU JaHHBIX 3a/1a4u Ui |  BBIOpaH HpPOBaH MPOBaH BEPHBIH | BBIOOp MeTOzA
pemeHnn BBIOOpA METOJIOB €€ METOJ BEPHBIN BBIOOp METOJa | pelICHUs BCEX
npodecCHOHANBHBIX |pemeHus (Ha peuieHust  |BBIOOP METO/1a | peLIeH s TOIBKO 3a1a4
3ama4 00pabOTKU M |0CHOBE ABYX 3a1a4 3aga4 peleHus OJTHOM 33724
aHaJM3a JaHHbBIX 9K3aMEHAIlMOHHOT O OJTHOM 3a7a4u
ouera) Y YaCTUYHO
yKa3zaH X0
pereHus
BTOPOH
BlIaAeTh Meronamu  |Mcnonbp3oBaHue 3amaun  |IIpomemonctp| IIpomemoncTp 3anauu He
UCTIONIb30BAHUS TEOPETHIECKUX pEeIICHH B UpOBaH MPOBaH BEPHBIN pelIeHbI
MaTeMaTH4ecKoro  |(akToB ais TIOJTHOM BEPHBIN XO7 | X0 peleHus
anmapara Juis pemeHns o0beMe U |pemeHns Bcex| TOJIBKO OJHOM
pemieHus 3aaad, Pa3IMYHbBIX 3371349 TIOJTy4eHbl | 3amad, HO He 3a7a4u
BO3HMKAIOIINX B (Ha oCHOBe IBYX BEpHBIC nosTy4deH(bI)
npodeccHoHanbHON [3amau OTBETHl | BEPHBII OTBET
JeSITeIbHOCTH 9K3aMEHAIlMOHHOT O
Ouera )

7.2 IlpuMepHbIii IepeYyeHb OLEHOYHBIX CPeJACTB (THINOBbIE KOHTPOJIbHbIE

3aJlaHUs] UM UHbIE MAaTEePHAJIbl, HE00X0AUMBIE /IJIs1 OLICHKU 3HAHUH, YyMEHMH,

HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH)

5p— 2
3 paBHEHI ..

1. JIaHBI BEKTOPBI ,

7.2.1 IlpumepHbIii NepevYeHb 3a1aHUI 1JI51 OATOTOBKH K TeCTHPOBAHUIO
a=(3-9) b=

(_ 3 6), TOrJa KOOpAUHATHI BEKTOpA




1 (-16;33) 3. (16;,-47)
o (-46;31) 4 (-16;27)

a=(-Lt) , b=(t0)

2. CkansipHO€ MPOU3BEICHIE BEKTOPOB YIIOBJIETBOPSIET

HEpaBEHCTBY & b<1 IIPU IBYX 3HAYEHUSIX MapaMeTpa t, paBHbIX ...
1.1 3. -2
2. 0 4, -3

3. Touka M c gekapToBbIMH KoopauHaTaMu (2;2) HMEET TOJISIPHBIC
KOOPJIUHATHI ...

T T
r=v2, p== r=2v2, p==
Y7 3, Y73

r:_ZX/E, :Z r:2, :Z
Y7 4. Y7

x2 +y% =4y
4. YpaBHeHHE B ITOJIIPHBIX KOOPIUHATAX UMEET BHUII ...
1. p? =4cosp 3. p=4sing
2 p? =4sing 4. p=4cose
5. Vpasuenne P3N ?=b g nexaproBeIX KOOpIMHATAX MMEET BUX ...
1. x+y=b 3, X +y’ =9
2. X = b 4- y = b

6. [lonsipHbIi pagnyc Touku A, n300pakKeHHOI Ha PUCYHKE,

yA

X

3
[
I
I
I
- ——

PaBEH ...

1.5
2. 7
3.7



4. 25

7. Eenn touxa A3 4) — maano oTpe3ka AB u M(0;5)
CyMMa KOOpAUHAT TOYKH B paBHa ...

— €ro cepcaurHa, To

8. Touku A8, ), B9:5) , C(25) SBIITIOTCS  TTOCJICIOBATEILHBIMHA

BEpIIMHAMHM Mapajuiesorpamma. Torga cymMma KOOpPAMHAT TOYKM TEpPECEYCHUs
JMaroHasnei paBHa ...

9. PaCHOJIO}KI/ITG 10 B03paCTaHI/IIO JJIMHBI CTOpOH TpGYFOJIBHI/IKa ABC, rac
A(2; -4), B(8; -2), C(3; -2).

10. ConoctaBbTe YpaBHEHHUSAM MPSMbBIX UX HA3BaHUSI.

1. 8x+4y+1=0 A) o011ee ypaBHEHHE IIPSIMOIi

x+1_y+1 b) ypaBHeHHE mpsMON C YIJIOBBIM
2. -3 -4 xoopdunmesTom
B) kanonmueckoe ypaBHECHUE
3. Yy=-X+5 pAMO

11. Cpenn mpsmpix - 2X+Yy=3=0 - 4x+2y-6=0 lg: 4x=2y=6=0

l,: —4x+2y-3=0 [1apajuIeJIbHBIMU SBIISIOTCA . ..

1. |2I/I|3 3. IlI/II3
2. '3u'4 4, IlI/I|2

12. TlpsiMasi Ha IUIOCKOCTH 3ajaHa ypasHenmem 2Y ~8X+11=0_ " Torpg
HapajuIeIbHBIMU K HEH ABJISAIOTCS TPSAMEIE . ..

1. 4x—-y+5=0 3 4x+y-9=0
2 3y-12x+7=0 4. 3y+12x-13=0
1

2 2 _ -
13. Eciu R — paguyc okpyxaoctn X ~8¥+Y" =0 14 ee kpususna R Bcrony
paBHa ...

1.

O W
Wl ©

2. 4.

2 2 —
14. Pajyc OKDY)KHOCTH, 3aiaHHOil ypaBHemmem X Y ~2X+2y—7=0
paBex ...



1. 3 3. J7
2. 7 4. 9
4x% —25y* =100

15. JlnimHa MHUMOM OCH THUIIEPOOJIBI paBHa ...
1. 25 3. 10
2. 2 4, 4
16. ComocTaBbTe ypaBHEHUAM JTMHUA UX Ha3BaHUS
1 (x+6f +(y—2f =64 A) OKpYKHOCTB
o x*+4y=16 B) rumep6o:a
3 x*+4y?=4 B) mapaboina
4 %z—y?z=l I') smmwmmc

17. YcTtaHOBHTE COOTBETCTBHE MCXKAY YPAaBHCHHUCM INIOCKOCTH M TOYKaAMH,
KOTOPLBIC JICKAT B OTHUX IINIOCKOCTAX

1. 7X-y-2z-3=0 A) (-2;0;,0)
9 X+2y+z-5=0 B) (O;O;O)
3 y+2-3x+2=0 B) L 22)
4. 3y+z-9x=0 I L0;1)
m (@11
7.2.2 IllpumMepHbIii NepeyeHb 3a1aHUI I PelIeHUus1 CTAHAAPTHBIX
3aga4

«Hpez[enbl H IIPOU3BOJTHLBICY .

I. PackpbITh HEONPEAECIEHHOCTH HE TTOJIB3YSICh NMPAaBUIIOM Jlonurass.

. 3_10%2 _ x-1-2 . _(2x-1\"
a) lim 20x 10)( J;18 ; 0) lim————; B) IlmL:gxz;r) I|m( X )
x->0]11X —5x° +8Xx° +3 x>5  X-5 x>0 X —15x xoo| 2X +5

I1. HaiiTu npou3BoHbIC Yy, JAHHBIX (QYHKIIHIA.

a)y=(x’ +1)4 arcsinx—Iny1-x*; 6) y=(x* +1)wsz\ﬁ; B)

X=t-t° _
y=t-1-t*
r) y’tgx =sin3y.
«TexHrnka UHTETPUPOBAHUS
Y. 2) ) [-— 1
\/2x2 +4X -
3X+20d .

4
5) j—&+3y;dx.6)j e

«/Inddepennmanbupie ypaBHEHH

1) J'X +In(x - dx 3)Ix sin5xdx . 4)I

5-COSX




|. Hatimu obwee pewenue oup@epenyuanrbrvix ypasHeHull.

1) y’:sini+l.2) y"+9y =sin3x. 3) y"—l=0.
X X X

Il. Pewuumo 3a0auu Kowu.

"5y +6y=X"+1,
4) xy'+y=Inx, y|  =1.5) i‘ —yO y’
x=0 '

y x=0 :1

7.2.3 llpumepHbIii NepedyeHb 3aJaHUi AJ1s1 pellleHUs1 NPUKJIATHBIX 327124
«AHaTUTHYECKasi TCOMETPHS M BEKTOpHas anreOpa»

|. lanbl koopauHaTHI BepIuH AABC :

A(-3; -3), B(-3; 6), C(4; 4).

Coenamwv yepmeosic.

Haiimu: 1) ypaBuenue Mmenuanbsl AD u e€ niuny,

2) ypaBHeHuE BbICOTHI AE,

3) nuny BeicoThl AE (paccrosinue ot T.A a0 npsmoit BC),
4) yroa Mexay MeIuaHOi U BBICOTOM.

I1. Jansl koopauHatsl BepnH nupamuisl ABCD:

A(5; -1; 3), B(-1; 5; 3), C(3; 5; -1), D(-2; -7; -5).

Haumu:

1) yron mexy pedpamu AB u AC,

2) momaas rpanu ABC,

3) 00beM ITUpPaAMMUIBI,

4) ypaBHenue minockoctu ABC,

5) ypaBnenue BoicoThl DE, onymennoit u3 1.D Ha rpans ABC,
6) nmuny BeicoThl DE (paccrostaue ot 1.D 10 mmockoct ABC),
7) Touky nepeceuenus Beicotbl DE ¢ rpansio ABC.

«/InppepennmranbHoe ucuncienne GyHKIUN 0JHON NepeMEHHON»

1) Mojenb pa3BUTHS IPOU3BOJICTBA (C MOMEHTA €r0 3alyCcKa) OIMHChIBACTCS
popmyioii y =t/(t>+A). B 3aBUCHMOCTH OT 3Ha4€HHS napameTpa A HaliTH MOMEHT
BPEMEHH, HAUMHAasl ¢ KOTOPOTO POCT MPOU3BOICTBA CMEHHUTCS €0 MaJICHUEM.

«ITpunoxxeHus: onpeieIEeHHOTr0 UHTErpaiay

1) Beraucnuth mionianb miockoi Gurypsl, OrpaHUYCHHON CIEAYIOIUMHU
2

. 2 X
auHUSIMU: Y = X", Y= > y =2x. CnenaTh 4epTeXK.



2) BoruncnuTh miomaas miockoi (pUrypel, orpaHHuYEHHON CIeTyIOIIMMHU

X = 3t°
JIMHUASIMU , 0<t< \/é .
y=3t—t3

3) Haittu jyiunHy nyru TUHUM Y = X\/; , OTCEUYECHHOU NPSIMOU Y = \/g X.
4) Berunucauth 00BEM TelNa, MOTYYEHHOTO BpalieHreM Bokpyr ocu OX durypsi,

orpaHnueHHoil mHueit: Y =Sin® X (0<x<7).
«JludpepeHnmanbEble ypaBHEHUS»

1) XapakTepucTHKa pOCTa Pa3BUBAIOIIECTOCS «C HYJISI» MaJloro MPEIIpPUsTUS
onuceiBaetcs popmynamu X'(t)=x+t, X(0)=0. Uepe3 kakoe BpeMs 3TOT MOKa3aTeIb
JIOCTUTHET €AUHUYHOTO 3HAYCHUS ?

«TGOPI/IH BGpO}ITHOCTCI;'I n MaTCMaTHU4YCCKasa CTaTUCTHUKA»

1) Cpenu 20 »sK3aMEHAlIMOHHBIX OWJIETOB 5 CoOAEpXKaT JETKHUE BOMPOCHI.
OnpenenuTs BEPOSITHOCTh TOTO, YTO MEPBBIE YETHIPE FIK3AMEHYIOIIUXCS HE BHITSIHYT
HU OJIHOTO JIETKOro OujeTa.

2) JIBa cTpernka J0KHBI BRIOJIHUTE HOPMY MacTepa crnopta. BeposiTHoCTh TOTO,
YTO HOPMY BBINOJHUT MEPBBIA CTpenok, paBHa 0,95, a Bropou - 0,9. Haittu
BEPOSTHOCTh TOT'O, YTO HOPMY BBITIOJHUT TOJIBKO OJIMH CTPEJIOK.

3) Tpu aBTOMaTa M3rOTOBJISIIOT JI€Talld, KOTOPBIE MOCTYMNAalOT Ha KOHBEHEp.
[Ipon3BOAUTENILHOCTH TIEPBOTO, BTOPOTO U TPETHETO aBTOMATOB COOTHOCATCS KaK
3:7:8. BeposSITHOCTB TOTO, YTO JIETAJIb U3TOTOBJIEHA IEPBBIM ABTOMATOM OTIUYHOTO
kauectBa 0,94, s BTOpPOro M TPETHErO AaBTOMATOB 3TH BEPOSTHOCTHU
cootBeTcTBeHHO paBHbl 0,91 u 0,89. HaiiTu BeposTHOCT TOTO, UTO HAayAauy B3sTas
C KOHBelepa JeTaib OyJeT OTINYHOTO Ka4eCTBa.

4) JlaHo:

X| 3 5 7 19 11
P| 02 (03| 03 ]01|0,1
Haiitu M (2X -6), D(2X -6), o(X).

5) dano:

0, X<2
F(x) = (x—2)2, 2<x<3
1, X>3

Haiitu f(x), P (2< X <5/2), M(X).

6) Jlana craTucTryeckas TaOJHIIA pacipeae/ieHus (B YCIOBHBIX IMHHUIIAX )
BiokeHnit X u puoOsLu Y 3a 10 neT paboThl MpeANPUATHS
X=5 X=6




V=713 roga |1 rog

V=8 |2roma |4 rona

CocTtaBuTh ypaBHEHHE JHMHEWHON perpeccuu Y Ha X (3aBUCUMOCTH Y OT
X) 1o 3Toit Tabnuiie.

7) Cpennuii cpok Oe3aBapHITHON CITy>KOBI M3JICIHS COCTABIISIET 4 roj1a, a
rapaHTHHBINA CpoK - 1 roa. CumTasi CpoK CIy* Obl OTACIBHOIO U31ETUs
MOKAa3aTEeJIbHOW CIIy4YalHON BEJIMUYUHOM, ONPEIECIUTh 0KUIAEMYIO OO
TapaHTHHHBIX 00pAIIeHU OT OOIIETO YK CIa TPOJAHHBIX U3ICITHH.

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy
1-if cemecTp (3a4eT ¢ OlEHKOMH)

1. Ompenenurenu 2-ro, 3-ro U N-ro nopsaakoB. CrnocoObl UX BBIYUCICHUS U

CBONCTBA.

Cucrembl TMHEHHBIX alireOpanyeckux ypaBHeHU. OCHOBHBIC OMPEICTICHUSI.

Pemenue cucteM JIMHEWHBIX anredpandeckux ypaBHeHuit metoiom Kpamepa.

Petienne cucteM TMHEUHBIX anreOpandeckux ypaBHeHU MmeToioM ["aycca.

Bektopsl. OCHOBHBIE ONpeIeICHUS] U TTOHSITHSL.

JIunelinble onepanuu Hax BeKTopaMu. X cBOMCTBA.

[Ipoekuus BEKTOpa HA OCh U HA BEKTOP.

Pa3znoxenue BeKTOpa 1o opramMm KOOPIUHATHBIX OCEU.

. [Inuna Bexropa. Hanpasisronue KOCHHYCHI.

10 JlelicTBUs HaJl BEKTOpPaMHU, 33 IaHHBIMHU TIPOCKIUSIMHU.

11.CkansipHoe npon3BeJCHIE BEKTOPOB: ONpE/EIICHNE, CBOWCTBA, BHIYUCIICHUE
B JIEKaPTOBBIX KOOPANHATAX, IPHUIIOKEHHUS.

12.BekTopHOE MPOU3BEACHUE BEKTOPOB: OMNpEesIEHNE, CBOMCTBA, BHIYUCIICHUE
B JIEKaPTOBBIX KOOPANHATAX, IPHUIIOKEHHUS.

13.CMmenianHoe NpoOU3BEEHIE BEKTOPOB: ONPEIEICHNE, CBOMCTBA, BEIUNCICHHE
B JICKaPTOBBIX KOOPANHATAX, IPHUIIOKEHHUS.

14 .TTpsimoyroJibHasi cucTteMa KOOpAMHAT Ha TUIOCKOCTU. YpAaBHEHUE JIMHUM B
JIEKapTOBOM CUCTEME KOOPAMHAT.

15.0cHOBHBIE MPUIIOKEHUS METOJa KOOPAMHAT Ha IUIOCKOCTH: PACCTOSIHUE
MEXIy ABYMSI TOUKaMH; ACJICHUE OTpe3Ka B JAHHOM OTHOIIICHUH.

16.ITonsipHas cucrema koopauHat. Ee CBA3b C JA€KapTOBOW CHUCTEMOM
KOOpAMHAT. Y PaBHEHUE JINHUU B MOJISAPHON CUCTEME KOOPAUHAT.

17.TIpeoOpa3zoBanue cuctembl KoopauHat. [lapamiensHbBIi TEpeHoC ocei
KoopauHat. [10BOpOT ocert KOOpANHAT.

18.Pa3nuunbie BUABI ypaBHEHUH MPSIMON Ha TIOCKOCTH.

19.Yron Mexmay mpsMbIMU. Y CITOBUS apaJICIbHOCTH U TIEPICHANKYISIPHOCTH
psAMBIX. PaccTostHuEe OT TOYKH 10 MPSIMOM.

20.Kpussie Broporo nopsiaka. OKpyKHOCTb.

21.KpuBsie BTOPOTO MOpsiAKa. DIUIIHIIC.

CoOoNORWLN



22 Kpusble BToporo nopsaka. ['unepoona.

23.Kpussle BToporo nopsaka. [Tapado:na.

24.YpaBHEHHUs KPUBBIX BTOPOTO MOPSIKA C OCAMH CUMMETPHUH, TTApATIJICIIbHBIMU
KOOPJIMHATHBIM OCSIM.

25.00m1ee ypaBHEHHE KpUBOM BTOporo mopsiaka. [IpuBeneHue ypaBHEHUS K
KaHOHUYECKOMY BULY.

26.Pa3nuunble BUbI YpaBHEHUHN MIJIOCKOCTH B MPOCTPAHCTBE.

27.Yron MEXK Y IJIOCKOCTSIMM. Ycnosus [1apajuIeIbBHOCTH 151
NEPHEHAUKYJIAPHOCTH JIBYX IUIOCKOCTe. PaccTosHMEe OT TOYKM 110
IJIOCKOCTH.

28.Ilpsimast uHMUS B TpOCTpaHcTBe. Pa3nuuHble BUABI ypaBHEHUN MPsIMOW B
IIPOCTPAHCTBE.

29.Yroa1 Mexay TpsSMBIMA B MPOCTPAHCTBE. YCIOBHUS MapaUIENbHOCTH H
NEPIEHIUKYJIAPHOCTU NPSAMBIX. Y CJIOBHE, IPU KOTOPOM JIBE IPSIMbIE JIEKAT
B OJJHOM IUIOCKOCTH.

30.Yron Mexay mnpsMOMl U IUIOCKOCTBbIO. YCIOBUSA NapajuleIbHOCTU MU
NEPIEHIUKYJIAPHOCTU NPSAMOM U MI0ocKoCcTU. Touka nepecedeHus mpsiMou ¢
IUIOCKOCTBIO. Y CIIOBHE ITPUHAIIIEKHOCTH MPSAMOM IIIIOCKOCTH.

31.IToBepxHOCTH BTOPOTO nopsiaka. LlunuHapudeckre noBepXHOCTH.

32.I1oBepxHocTHU BpaleHus. KoHnueckrue noBepxXHOCTH.

33.Meton ceuenmit. KaHoHmueckne ypaBHEHHUS TOBEPXHOCTEH BTOPOTO
NOPSJIKA: SIUTUIICOUI, KOHYC, TUIIEPOOTIOH Bl U MTapadOoIOUIbI.

34.OnemMeHTBl TEOpUU MHOXKECTB. UuWCiOBbIE MHOXeECTBA. YHCIIOBBIE
pOMEKYTKUA. OKpECTHOCTh TOUYKH.

35.0yukmus. [lonstue ¢ynkmuu. Crocobsr 3amanus ¢yHkiuu. Hekotopeie
XapaKTepUCTHKH  (YHKIUU  (4ETHOCTh, HEYETHOCTh, MOHOTOHHOCTD,
OTrPaHUYEHHOCTh, IEPUOITUIHOCTB ).

36.00patHas u cnoxkHast ¢pyHKuuu. OCHOBHBIC dJIEMEHTapHbIe QYHKIIUA U UX
rpaduku. DnementapHas QyHKIUS.

37.YucnoBas nociaenoBareabHOCTh. [Ipenen 4ncaoBoii mocien0BaTeIbHOCTH.

38.1Ipenen Gpyukiuu B Touke. OTHOCTOPOHHUE MPEIEIIBI.

39.1Ipenen GpyHkiuu npu x — oo. beckoHeuno 6ompInas GyHKINS.

40.beckoneuno manbie pynkuu. OnpeneneHne U OCHOBHbIE TeopeMbl. CBs3b
Mexay QyHKIMEH, ee mpeaesioM U OECKOHEUHO Malol (PyHKIMEH.

41. Teopembl 0 mpenesax CyMMbI, PpPa3HOCTH, MPOU3BEIECHUU U YACTHOM
bynkuuii. Teopema o npeaesne NpoMexRyTOYHOU (PYHKITUH.

42.11epBbIit 3amMedaTeIbHBIN TIPEIe)I.

43.BTopoii 3aMeuaTesbHbIN npeer.

44.CpaBHeHUE OECKOHEYHO MajblX (YHKIMA. DKBUBAJICHTHbIE OECKOHEYHO
MaJible YHKIMH U UX IPUMEHEHHE MTPU PACKPBITUU HEOIPEICTICHHOCTEH.

45.HenpepsIBHOCTH (PYHKITMU B TOUKE, B MHTEPBAJIC U HA OTPE3KE.

46. Kimaccudukanms Touek pa3pbiBa GyHKIIUU.

47.OCHOBHBIC TEOpEMBbl O HeMpepbIBHBIX (QyHKIMAX. CBoicTBa (QYHKIHIMA,
HENPEPBIBHBIX HA OTPE3KE.

48.3amaun, TPUBOAAIIAE K TIOHITHIO TMPOU3BOJIHONM: 3ajada O CKOPOCTU



MPSMOJIMHEWHOTO JBH>XKEHUS TOUKH; 3a/1a4a O KacaTeIbHOM K KPUBOM.
49.0npeneneHue  NPOU3BOJHOM, €€  MEXaHW4ecKud, (Qu3Mvyeckud u
F€OMETPUUECKUM CMBICII. Y PaBHEHUE KacaTeJIbHOM U HOPMAJIA K KPUBOM.
50.CBs3p  MEXZy HENpEephIBHOCTHIO M JTUPPEPEHIMPYEMOCTHIO (YHKIIMH.

Tabnuiia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

S1.[lpon3BogHasi CyMMbl, Pa3HOCTH, MPOU3BEIEHUS M YaCTHOTO (DYHKIIMIA.
[TpousBoaHas CIOKHOU U 0OpaTHOW (QyHKIIHIA.

52. ludpdepeHupoBanie HESIBHBIX M MapaMeTPUUECKH 3aJaHHBIX (YHKITH.
Jlorapubmuueckoe  auddepeniupoBanre.  [Ipow3BogHBIE  BBICIIHX
MOPSIKOB.

53. uddepennman GyHKIUA W €ro TeoMeTpudeckuit cmbici. OCHOBHBIC
TeopeMbl 0 nuddepenimanax. Tabnuma muddepennuanos. IIpumenenue
muddepeHnnana K NpuOIMKEHHBIM BEIYHCICHUSIM.

54.Teopemsl Poms, Komu u Jlarpamxka o auddepeHupyeMbix GyHKIUIX.

. |0 0
S55.1IpaBuno Jlonurtanss [ pacKkpbITUS HEOMPEACIICHHOCTEH {6}, {—}
o0

PackpriTHe HEOlpeneIeHHOCTEN BUIa {0-oo}, {oo—oo}, {OO}, {ooo}, {1°°}.

56.Bo3pacranne u yObiBaHue ¢GyHKiMi. MakCUMyM U MUHUMYM (YHKIIHM.
HauGomnbiee u HaumMeHbliee 3HauyeHue GyHKIUUA Ha OTPE3Ke.

57.BrinmykI10cTh M BOTHYTOCTH rpaduka GpyHkiuu. Touku neperuoda.

58.Acumnrothl rpaduka QyHkiuu. OOmas cxema HcclieoBaHus QYHKIUHU U
oCTpoeHue rpaduka.

59.®opmynsr Tetinopa u Teinopa-MaxkaopeHa.

7.2.5 TllpuMepHbIii epevyeHb BOMPOCOB /IJIsl MOATOTOBKHU K IK3aMeHY

2-i1 ceMecTp (3K3aMeH)

1. Tlonarue ¢pyHKIUM IBYX NepeMeHHbIX. OCHOBHBIE ONpEACIICHUSI.

[TonHoe W yacTHBIE MpuUpamieHuss PYHKIMM ABYX NepeMeHHbIX. YacTHble

MPOU3BOIHBIE TIEPBOTO MOPSJIKA.

YacTHblE TPOU3BOIHBIE BBICIIUX MOPSIKOB.

[Tonubiit quddepenuman GyHKINUN BYX MEPEMEHHBIX.

KacarenbHas mi1ockoCTh 1 HOpMajb K TOBEPXHOCTH.

DkctpemMyM (GyHKIMHM JBYX TnepeMeHHbIX. HeoOxoauMmble W A0CTaTOYHbBIE

YCIJIOBUSI 3KCTPEMYMA.

7. Haubonbliee W HauMeHbIee 3HA4Y€HUS (PYHKIHMM JBYX IEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

8. IlpousBoaHas 1Mo HampaBiieHUIO. [ paiueHT QyHKIINU U €T0 CBOMCTRA.

9. Kommekcupie  umcima.  OcHOBHbIE — ompenencHus.  M3o0paxeHue
KOMIIJIEKCHBIX YHCEJl Ha MIOCKOCTH.

10.Mozaysnp ¥ apryMeHT KOMIUIEKCHOTro yuciia. DopMbl 3alucu KOMILIEKCHOTO
yucna. Dopmyna Ditnepa.

11./lpo6bHO0 — pauuoHanbHbie ¢GyHKUMU. IlpencraBieHue HeNpaBUILHON
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paMOHAIIBHOM JpOoOH B BHJIE€ CYMMBI LEJIOW YacTU M MPABHIBLHON JIpOOH.
[IpeacraBnenre NTpPaBUIBLHOM pPAMOHATBLHON JpoOM B BUIE CYMMBI
npocrerux podei. Meton HeonpeneneHHbIX KOADPUITMEHTOB.

12.TlepBooOpa3Has (GyHKIIMK U HEONIPEACICHHBIA UHTErpall, UX ONpeeIcHUE U
cBoiicTBa. Tabnuiia HeonpeIeICHHBIX HHTETPAJIOB.

13.3ameHa mepeMEHHON W HHTETPUPOBAHUE MO YACTAM B HEOIPEICIIEHHOM
UHTErpare.

14 . laTerpupoBaHue BBIPAKEHUM, 3aBUCALIMX OT KBaJIPaTHOIO TPEXWICHA.

15.VHTerpupoBaHue paroHaIbHBIX (YHKIIHA.

16.1aTerpupoBaHie ~ HEKOTOPBIX  TPUTOHOMETPHUYECKHX  BBIPAKCHHI.
VYHuBepcaiabHas TPUrOHOMETPUYECKas MOJCTaHOBKA.

17.VlaTerpupoBaHie HUPPAMOHANBHBIX BBIpRXEHUU. [[poOHO — mnuHeMHas
MO/ICTAHOBKA.

18.«Hebepymuecs» UHTErpabl.

19.3anaun, npUBOAAIINE K IOHATHIO ONPEAEICHHOIO HHTETpaIa.

20.0Onpenenenue onpeaesieHHOro MHTerpasa.

21.®opmyna Herorona — Jleitonuna.

22.CBoiicTBa ompeesneHHOro uHTerpana. OnpeneneHHbll HMHTErpain  c
NIEPEMEHHBIM BEPXHHUM IMPEAEIIOM.

23.lnTerpupoBaHue MO YacTsAM M 3aMEHa IEPEMEHHOH B ONPEICIIEHHOM
UHTErpare.

24.HecoOCTBEeHHBIE MHTETPAIBI ¢ OECKOHEUHBIMU TIpenesiaMu (HecOOCTBECHHBIC
uHTerpansl | pona). HecoOcTBeHHbIE MHTErpabl OT Pa3pbIBHBIX (PYHKIUN
(HecobctBeHHbie uHTerpasl 11 pona).

25.Bpruncnenue miomaan miockon (GUrypsl B J€KapTOBBIX KOOPAMHATAX.

26.Bpruncnenue miomaan miockon (GUrypsl B MOISIPHBIX KOOPAWHATAX.

27.0mnpeneneHue TBOWHOTO UHTErpajia U €ro CBOMCTBA.

28. [IpaBunpHbBIE 00JACTH HA TJIOCKOCTH. BhIuncieHne NBOWHOTO MHTETpasia B
JIEKapTOBBIX KOOPAMHATAX.

29.3aMeHa TIEpEeMEHHBIX B JBOWHOM HWHTErpaie. BwluucieHwe ITBOWHOTO
WHTErpaja B MOJAPHBIX KOOPIUHATAX.

30. Ompezenenne U CBOMCTBA KPUBOJIMHEHHBIX HHTErpasioB | posa.

31. Onpenenenue u CBOMCTBA KpUBOJMHEHHBIX nHTErpasioB |l poxa.

32. O6pikHOBeHHBIE AuddepeHnnanbabie ypaBHeHUsI. OCHOBHBIE ONPEIEICHUS.

33.IIpumepsr 3a1a4, MpuUBOAANIIUX K Tu(h(HEepeHIIMATEHBIM YPABHEHUSM.

34. Tuddepenuranbupie  ypaBHeHUss  nepBoro  mnopsaka.  OCHOBHbIE
onpeaenenus. 3agada Kommu. Teopema CyiiecTBOBaHHUS U €IUHCTBEHHOCTH
3agaun Komy.

35. luddepennnanbupie ypaBHEHUS C pa3esSIOIIMMUCS TEPEMEHHBIMHU.

36.0nHOpOoaHBIE MU PepeHITaTbHbIE YPABHEHHS TIEPBOTO MOPSIKA.

37.Jluneiinbie nuddepeHnmanbHbie ypaBHEHUS MepBoOro mopsiaka. Meton .
bepnymm.

38.Jluneiinbie nudQepeHnmanbabple  ypaBHEHUS TEpBOTO TMopsaka. Meton
Jlarpan>xa (MeTO1 Bapyalluy MPOU3BOJBbHON MOCTOSIHHOM ).

39. Muddepennmansurie ypaBuenus . bepaysm.



40.YpaBHeHHs B MOJHBIX U depeHiranax.

41. lupdepennranibiple  ypaBHEHHMsSI  BBICIIMX — MOPSAKOB.  OCHOBHBIC
onpenenenus. 3anaya Komu. Teopema cyliecTBOBaHUS M €AMHCTBEHHOCTH
3amaun Komn.

42.YpaBHEHHs] BTOPOTO TOpS/IKA, JIOMYCKAIOIIUE TOHWKEHUE TOpsAIKa.
Vpaerenus suza Y' = f(x), y'=1(x,y), y'=1(y,Y).

43.JluneitHbie ogHOpOHBIE MU depeHIMaTbHbIE YPAaBHEHUS BTOPOTO MOPSAKa
J1O04Y Il). Onpenenenus u ocHOBHBIE cBokcTBa pemenuit JIOY 1.

44 JluneliHas 3aBHUCHUMOCTb M He3aBUCUMOCTh GyHKUMiA. OmnpenenuTenb
Bponckoro. CpoiicTBa onpeaenutens BpoHckoro.

45.Ctpykrypa obuiero pemenus JJOAY II.

46.J104Y Il ¢ mnoctosHHBIMH KOd(puIMEeHTaMu. XapaKTepUCTUUYECKOE
ypaBHeHue. O0111ee penieHue.
47.CtpykTypa oO1ero peueHus JMHEUHOTO HEOJAHOPOIHOTO

nudGepeHInaILHOTO ypaBHEeHUs BToporo nopsaka (JIHIAY I1).
48.Hanoxenue pemennii JIHJY 11
49.Pemenue JIHAY Il meTomom Bapranuu mpou3BOIBHBIX MTOCTOSHHBIX.
50.Pemenne JIHAY Il ¢ mocrossHHBIME KO3(DPHUIMEHTaMH H CHEIHATbHON
IIPAaBOM YaCThIO.
51.Cuctembl nuddepeHIHaTbHBIX  ypaBHEHUH. (OCHOBHBIE OINpPENEICHUS.
HHTerpupoBaHne HOPMAIBHBIX CUCTEM.

3-ii cemecTp (IK3aMeH)

=

OnemeHTbl KOMOMHaTOpUKHU. [lepecTaHOBKHU, COUETaHUSI, Pa3MEIIECHHUS.

2. Ilpenmer Teopum BepositHOocTe. CrydaiiHble COOBITHS, OCHOBHBIC
OIPEICIICHHUS.

3. Kmaccuueckoe onpeneneHrne BEpOsITHOCTH CIydaiiHOTO coObITHs. CBOMCTBA
BEPOSATHOCTEM.

4. CTaTUCTUYECKOE U T€OMETPUUECKOE ONPENEIECHUSI BEPOSITHOCTH CITy4YaillHOTO
COOBITHS.

5. Anrebpa ciydailHbIX cOOBITUN. CHOXKEHHWE M YMHOMKEHHUE CIy4YailHbIX
COOBITHI. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHUS. Y CJIOBHASI BEPOSITHOCTD.

6. Teopembl yMHOXEHHS BEPOSTHOCTEH.

7. Teopembl CIOXKEHUS BEPOSITHOCTEWU. BeposSTHOCTh TOSBIEHUS XOTA OBl
OJTHOTO COOBITHSI.

8. ®opwmyna nonHoit BepostHocTu. Dopmyna baiteca.

9. Cxema bepnymm, popmyna bepuymnu, hopmyna I[lyaccona.

10. Cxema bepuynnu. JlokanbHas u nHTErpaibHas Teopemsl Jlarmiaca.

11. Cnyyaiinass BenuuuHa. OCHOBHBIE OIpEEICHUS. 3aKOH pacHpeIesICHUs
JHUCKPETHOW CIIy4alHOU BEJIMYUHBI.

12. ®yHKIUs pacnpeaesieHus JMCKPETHON CIIy4ailHOWM BETMYHUHBI U €€ CBOMCTBA.

13. ®yHKIUs pacnpeneneHuss HENpPepbIBHOM ClydyalHOW BEJTUYUHBI U €€
CBOWCTBA.

14. @yHKIUS MIIOTHOCTH BEPOSITHOCTU U €€ CBOMCTBA.



15. MaTtemaTu4eckoe 0KHJIaHu€e TUCKPETHOM cilydyailHOM BennuuHbl. CBOICTBA
MaTeMaTUYECKOTO OKUJIaHHUS.

16. Jlucniepcus TUCKpPETHOM cilydaifHOW BenYuHbl. CBOMCTBA AUCIIEPCHUU.

17. Cpennee KBaJipaTHYE€CKOE OTKIIOHEHUE.

18. MaTtemaTudeckoe OXHIaHHE, IHUCIEPCUS M CpelHee KBaJpaTUYECKOe
OTKJIOHEHUE HENPEPBIBHOM CIIYYaWHOW BEIIUYUHBI.

19. buHoMuanbHOE pacipeiesieHue Cay4yalHON BETMYHUHBI.

20. PaBHOMEpHOE pacnpe/eieHue CIIy4ailHON BETMYUHBI.

21. Tloka3aTenbHOE pacnpeeleHue CIyYaitHON BETMYUHBI.

22. HopmanbHOE pacrpeielieHue CIydailHONH BeTMUHHBI.

23. [lonsTre o 3akoHax OONBIIMX YKceN U [[eHTpanbpHON TTpeIeTbHON TeopeMe.

24. TlpenMeT MaTeMaTUYeCKOM CTaTUCTUKU. BrIOOpOUHBII MeTOI.

25. Bapuanmonnslii psa. [lonmuron, ructorpamma, smnupudeckas QyHKIUs
paclpeneneHus.

26. YncnoBble XapaKTepUCTUKH BHIOOPKH.

2. CTaTUCTHUYECKHE OLICHKH IMapaMeTpoB pactpenenacHus. OCHOBHbIE OHSTHS.

28. CMelleHHBIE U HECMEIIECHHble OLEHKHU. MchpaBieHHOoe — cpenaHee
KBaJIpaTUYECKOE OTKIOHEHHUE.

29. ToyeuHble OLIEHKU TapaMeTPOB paclpeAeIeHusl.

30. UnTepBanpHas OIEHKAa mapaMeTpoB  pacmpenencaus. [locTtpoenue
JIOBEPUTENBHBIX HHTEPBAJIOB.

31. JIBymepHBIE CiTydaiiHbIe BETMYHMHBI M X KOMIIOHEHTHI.

32. YcnoBHBIE 3aKOHBI pactpeieneHus. Perpeccust oiHOM CirydaiiHOM BETHUNHBI
Ha JIPYTYIO

33. BeibopouyHoe ypaBHEHUE MPSMOl TIMHUU PErPecCu.

34. IlpoBepka cratucTuyeckux runores. [loHsTre kpuTepus MpoBEpKH.

35. Onpezenenue TyIa CIy4yaiiHON BEIMYUHBI IO BBIOOPOYHBIM JAHHBIM.

7.2.6. MeToauka  BbICTABJIEHUSI OLEHKH TPH  NPOBeJeHUU
NMPOMEKYTOUYHOM aTTecTAlUMN

DK3aMeH M 3a4eT C OIEHKOM MPOBOIATCS MO OMIeTaM, KaX bl U3 KOTOPBIX
COZIEpKUT 2 Bompoca W ABe 3amauu. Kaxzablii mpaBUIIbHBIA OTBET Ha BOINPOC B
oumere oreHUBaeTcs B 2 Oamma, 3amada omneHuBaerca B 0,5. MakcumanbHOE
KOJIMYECTBO HaOpaHHBIX OAJIIOB — 5.

1. Ouenka «HeynoBIEeTBOPUTEILHO» CTaBUTCS B CJydae, €CIU CTYISHT
HaOpan He Oosiee 2 0asioB.

2. OneHka «Y I0BJIETBOPUTEIIBHOY» CTABUTCS B CiIydae, €Clid CTYJEHT HaOpa
oT 2,5 o 3 6annoB.

3. Onenka «Xopouio» CTaBUTCA B CiIydae, €ClM CTyJIeHT HalOpai ot 3,5 1o
4,5 0annos.
4. Ouenka «OTIMYHO» CTABUTCS, €CIIU CTYJICHT HaOpas ot 4,5 10 5 6aoB.

7.2.7 TIacnmopT OllEeHOYHBIX MATEPHAJIOB



Kon

KonTponupyemslie pa3zesnsl (TEMbI) HaumeHnoBanue o1ieHOUYHOTO

KOHTPOJUPYEMOi1
JTUCIUTLTAHBI cpeacTsa
KOMITETCHITHH
Bekropnas u nuHeiHas anredpa YK-1 Tect

Pemienue crangapTHBIX 337124
3ayeT ¢ OLICHKOU

AHanuTuyeckasi reOMeTpUs YK-1 Tect
Pemienune craniapTHbIX 3a/1a4
3ayeT ¢ OLIEHKOM

BBenenue B MaTeMaTHUECKUU aHAIN3 VK-1 Tect
Pemenue crannapTHBIX 3a/1a4
3a4er ¢ OLIEHKOH

Huddepennmanbaoe ucuucienne|YK-1 Tect

(GyHKUIMN OTHON TEPEMEHHOM Pemenne crangapTHbIX 3a1a4
3a4eT ¢ OLIEHKOM

JuddepernnanbHOe UCUUCICHNE YK-1 Tecr

(GYHKIUI HECKOJBKUX MEPEMEHHBIX Pemenne crangapTHBIX U
IPUKIATHBIX 3a7a4
9K3aMeH

WnterpanbHoe wucuucinenue Qynkumii| YK-1 Tect

OJIHOM 1 HECKOJIbKMX NE€PEMEHHBIX Pemenue crangapTHEIX U
MPUKIATHBIX 3a7a4
9K3aMeH

OOBIKHOBEHHBIE muddepennuansubie| YK-1 Tect

YpaBHEHUS Pemenue crangapTHEIX U
MPUKIATHBIX 3a7a4
9K3aMeH

Teopus  BepostHocTeit u  ocHoBbI|YK-1, OIIK-2 Tect

MaTeMaTH4eCKON CTaTUCTUKH Pemenue crangapTHEIX U
MPUKIATHBIX 3a7a4
9K3aMeH

7.3. MerToauueckue MaTepuajbl, ONpeaessiioNe  MPoleayPbl
OLlECHMBAHUSA 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TectupoBanue OCyIIECTBIsICTCA JHMOO TMPU TIOMOIIM KOMIBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, JIMOO C HCIOJIH30BAHUEM BBIJAHHBIX TECT-3aJlaHUi Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA TECTa 3K3aMEHATOPOM U BBICTABIISIETCS OLIEHKA COTJIACHO METOAMUKE
BBICTABJICHUS OLIEHKH MPH MPOBEACHUU MTPOMEKYTOUYHON aTTECTALINHU.

Pemienne cTaHmapTHBIX 3aJa4  OCYIIECTBISIETCS JIMOO TPU TOMOIIH
KOMITBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCTIOIB30BAaHNEM BbIJIJAHHBIX 3324
Ha OymaxxHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpPKa pPEIICHUs 3aj]ad IK3aMEHATOPOM M BBICTABJISETCS OIIEHKA, COIJIACHO
METOJIMKE BHICTABJICHUSI OLICHKU MPHU MPOBEICHUH MPOMEXKYTOUHON aTTECTAIIUHU.
Perienne npukiaaHpIX 3a7a4 OCYIIECTBISETCS JTMOO MPU MTOMOIIM KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBAHMUSI, JIMOO C MCIOIB30BAHNEM BBIJJAHHBIX 3a7a4 HA OyMaKHOM
Hocutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISIETCS MPOBEPKa
peleHns 3a/lad 3K3aMEHAaTOPOM W BBICTABISIETCS OLEHKA, COIVIACHO METOIUKE
BBICTABJICHUSI OLIEHKU IIPU IPOBEAECHUU MTPOMEKYTOUHON aTTECTALUU.



8 YYHEBHO-METOANYECKOE U UTH®OPMAILIMOHHOE
OBECIIEYEHMUE JJUCIUIIJINHbI

8.1 IlepeueHb y4eOHOH JHMTEpPaTypbl, HEOOXOAMMON /JJs1 OCBOEHMSI
AUCHMILTHHBI

1. bexnemumies JI.B. Kypc ananuTudeckoi reoMeTpur U JUHEHHON anreOpbl
[DnekTpoHHBIN pecypc]: yueOHuK/ beknemuimes [[.B.— DnekTpoH. TEKCTOBbIE
nanaele.— M.: ®U3MATIINT, 2007.— 312 ¢.— Pexum nocrymna:

http://www.iprbookshop.ru/12873 .— 3BC «IPRbooksy, mo mapoio

2. I'ycak A.A. Marematnueckuii aHanmu3 U nuddepeHInaIbHbIC YPAaBHCHHS.
[Tpumepsl U 3amaun [DIEKTpPOHHBIN pecypc]: yueOHoe mocobue/ 'ycak A.A.—
DneKTpoH. TeKcToBbIe faHHbie.— MuHck: TerpaCuctemc, 2011.— 415 c.— Pexum
nocryma: http://www.iprbookshop.ru/28122 .— 3BC «IPRbooks», o mapoitto

3. bouapoB ILII. Teopus BeposiTHOCTEl. MaremaThueckas CTaTHCTHKa
[OnexTponnsIil pecypc]/ bouapor ILII., Ileunnkua A.B.— DIeKTpoOH. TEKCTOBBIC
nanaele.— M.: OU3IMATIIUT, 2005.— 296 c.— Pexum pgocryma:
http://www.iprbookshop.ru/25717 .— DBC «IPRbooksy, mo maposro

4. bepman I'.H. COopnuk 3ama4 no Kypcy maremarudeckoro ananuza / I'.H.
bepman. — CII6. : TIpodeccus, 2005 r. — 432 c. (bubnuorexka BI'TY — 376 5k3.)

5. CenmaeB A. A. Teopuss BepoOsSITHOCTEH W MaTeMaTW4yecKash CTATHCTHKA
[OnexTpoHHBIN pecypc]: yueOHoe mocodue / A. A. Cenaes, B. K. Kapepuna.-
Boponex: BOpOHEXKCKHMHA  TOCYJApCTBEHHBIM  apXUTEKTYPHO-CTPOUTEIIbHBIN
ynusepcurer, ObC  ACB, 2015. - 132 c¢. Pexum  pocryma:
http://www.iprbookshop.ru/55060.html

6. Jlanko I1. E. Beicias MmaremaTrKa B ynpakHEHUsX U 3aja4ax: B2 4. Y. 1./
I1. E. lauko, A. I'. IlonioB, T. . KoxxeBaukoBa.— M.: M3narensckuit njom « OHNUKC
21 Bex»: Mup u O6pa3zoBanue, 2008. — 368 c. (bubmaunoreka BI'TY — 496 3k3.)

7. danko I1. E. Beiciias MmaremaTrKa B yIpaXHEHUAX U 3aaa4ax: B2 4. Y. 2. /
I1. E. Jauko, A. I'. ITonos, T. 4. KoxxeBuukoBa.— M.: U3marenbckuit nom « OHUKC
21 Bex»: Mup u O6pa3zoBanue, 2008. — 448 c. (bubaunoreka BI'TY — 195 3k3.)

8. JlementbeBa A.M. WuTerpanpHoe wucuucieHue QyHKIUNA OAHOW U
HECKOJBKUX TIEpeMEHHBIX: YyueOHoe mocodue / A.M. JlementbeBa, C.B.
Aprtoienko, B.A. ITonoBa; BopoHex. roc. apXuT.-CTpoUT. YH-T. - Boponex, 2010.
- 163 c. (bubmmoreka BI'TY — DOnekrtponubie pecypcbl: emenTbeBa A.M.
HNuTerpanbHoe ucuucjiaenne GyHKIMii 0JHOI M HECKOJIBKHUX NMepeMeHHbIX)

9. A. U. bapcyxkos. Jluddepenuansuoe ucuncieHrue (QpyHKIUMA, 3aJaHHBIX
aHAJIMTUYECKH (SBHO) [ DIeKTpOHHBIN pecypc]: yueOHoe mocooue / A. U. bapcykos,
B. U. Psaxckux, A. A. CenaeB — DJIEKTPOH. TEKCTOBbIE JaHHbIE.— BopoHex :
BOpOHEXKCKUI TOCYIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIM YHUBEPCUTET,
9BC ACB, 2017. - 149 c. Pexxum nocryma: http://www.iprbookshop.ru/93314.html

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yEMbIX NpPH
OCYNIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO JWCIHUIJIMHE, BKJINOYAasi
nepeyeHb  JHUIEH3MOHHOTO  NPOrPAMMHOIO  o0ecledyeHHsi, PeCcypcoB


http://www.iprbookshop.ru/12873
http://www.iprbookshop.ru/28122
http://www.iprbookshop.ru/25717
http://www.iprbookshop.ru/55060.html
http://www.iprbookshop.ru/93314.html

HH(POPMALMOHHO-TEJJEKOMMYHUKAUMOHHON ceTH «AHTEepHeT», COBPEeMEeHHBIX
Nnpo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:
1. KoHCcynbTHpOBaHUE MTOCPEACTBOM 3IEKTPOHHBIN MOYTBHI.
2. Mcnonb30BaHUE NPE3CHTALIMI TPU IPOBEACHUH JEKIIMOHHBIX 3aAHATUN.
3. 7151 paboThI B CETU PEKOMEHAYETCS UCTIOIb30BATh CAUTHI:
— http://encycl.yandex.ru (OHIHMKJIONEAUH U CIIOBAPH).
— http://www.intuit.ru/department/mathematics/intmath/ (BBomusIii Kypc
B BBICIIYIO MAaTeMaThky. PaccMarpuBaroTcsi OCHOBBI — BBICHIEH
MAaTEeMaTUKH I «HEMATEMATHYECKUX» CIEHUAIBHOCTEN. M3moxxenue
COMPOBOXKIAETCS OOJIBIIUM KOJUYECTBOM CHEIHAIBHO MOJA00PAHHBIX
MPUMEPOB, MOSICHAIOIIUX CYyTh UCCIEIYEMbIX MOHITUI U (PAKTOB).
— http://mathelp.spb.ru (JIekmuu, yueOuuku on-line, web-cepBucer 1o
BBICIIIEH MATEMATUKE B IOMOIIb CTYJICHTaM).
— http://mathem.by.ru (CnpaBouynast uHbOpMAaIUs M0 MaTEMaTHYECKUM
JTUCITUIIIINHAM).
— http://teorver-online.narod.ru/teorver73.ntml  (Manura A. [I. Teopus
BEPOSITHOCTEH U MaTeMaTuueckasi cTaTucTuka. MiHTepHeT-yueOHuK).
http://eqworld.ipmnet.ru/ru/library/mathematics.htm. (Kauru B dopmarax
PDF u DjVu).
st paGoThl C 3JICKTPOHHBIMU yUE€OHUKAMH TpeOyeTcs Hadudyue TaKuX
nporpaMMHBIX cpects, kak Adobe Reader u DjVVuBrowserPlugin s Windows.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JNMAS JJISA
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLECCA

J{nst mpoBeieHUs IEKITMOHHBIX 3aHITUHN MO AUCIUIIMHE HEOOXOAUMBI ayAUTOPUH,
OCHAIIICHHBIC TIPE3CHTAIIMOHHBIM 00opynoBanueM (kommbtorep ¢ OC Windows u
nporpammoii Adobe Reader, mynbTuMeauiinbiii mpoektop u 3kpan) AY/l.: 3110,
3117, 3222.

10. METOJIMYECKUE YKA3ZAHUS 1JIS1 OBYUAIOLIUXCS MO
OCBOEHMUIO JUCHUMIAHBI (MOJIY.JIST)

I[Io guctummee «MaremaTuka» 4YHMTAKOTCA — JIEKIHH, IPOBOASTCS
MPAKTUYECKUE 3aHATHSI.

OcCHOBOIl M3y4yeHUs AMCLHMIUIMHBI SIBISIOTCA JIEKIUMU, HAa KOTOPBIX
U3JIaraloTcsa HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHI, @ TAK)XKE BOIPOCHI, HE
HalIeAIIne OTPAXKEHUS B YYEOHOU JTUTEpATypE.

[IpakTUueckue 3aHATUS HaNpaBJICHbl Ha MNPUOOPETEHUE NPAKTUYECKUX
HABBIKOB MOHMMAHUS U pacyeTa TEOPETUUYECKUX M MPUKIAJHBIX 3a7ad. 3aHATUS
IPOBOJATCS IyTEM PEILIEHNS KOHKPETHBIX 337a4 B Ay JUTOPHUU.

Bun yuebnbix

. JlesaTenbHOCTh CTyIeHTa
3aHATUN



http://encycl.yandex.ru/
http://www.intuit.ru/department/mathematics/intmath/
http://mathelp.spb.ru/
http://mathem.by.ru/
http://teorver-online.narod.ru/teorver73.html
http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Jlexusa

Hamnucanne koHCHEKTa JEKLMM: KPaTKO, CXEeMaTH4HO, MOCJIEI0BATEIbHO
dbukcupoBaTh ~ OCHOBHBIE  TOJIOKEHMS,  BBIBOJBL,  (DOPMYIHPOBKH,
00001IeHNs; TMOMEUYaTh BaXXHBIC MBICIH, BBIICIATH KIIOYCBBIC CJIOBA,
TepMuHBbL. [IpoBepka TEPMHHOB, MOHATHI C TOMOILIBIO SHIUKIONEIUH,
CJOBapel, CIPABOYHMKOB C BBIIIMCHIBAHUEM TOJKOBAHUA B TETPA[b.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepHaa, KOTOpPbHIC BBI3BIBAIOT
TPYIHOCTH, TIOMCK OTBETOB B peKOMeHayeMoil suteparype. Ecmu
CaMOCTOSITENIbHO HE YyJaeTcsi pa3odparbCsi B MaTepuane, HeoOXOIuMO
chopMyIMpOBaTh BOMPOC M 33JaTh MPENOJABATENI0 Ha JICKIMHA WIM Ha
MIPAKTUYECKOM 3aHATHH.

IIpakTrueckoe
3aHATHE

KoHncnektupoBanue peKOMEHIyeMbIX UCTOYHUKOB. PaboTa ¢ KOHCIEKTOM
JEKLHM, IOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIpOCaM, IMPOCMOTP
peKomMeHyeMO# auTepatypsl. [IpocnymmBanmie ayino- U BUACO3AMUCEN 10
3aJJaHHOM TeMe, BBINOJIHEHHE pacueTHO-rpapUuUecKuX 3aJlaHul, pelieHHe
3a/1a4 110 AJITOPUTMY.

CamocrosTenbHas
pabora

CamocrosTenbHas paboTa CTyJE€HTOB CHOCOOCTBYET INTyOOKOMY YCBOEHUS
yueOHOro Marepuansa UM  Pa3BUTUIO HABBIKOB  CamM0O00pa3oBaHUS.
CamocrosTenbHas padoTa MpearnoaraeT ciaelyrolue COCTaBIs0IINE:

- pabora ¢ TekcTaMu: y4yeOHUKaMH, CIPABOYHUKAMH, TOMOJTHUTEIHHOU
JUTEPATYPOH, a TAKKe MPOPaOOTKa KOHCIIEKTOB JICKIIHIA;

- BBITOJIHEHUE JJOMAIIHUX 3aJIaHAH U PacueTOB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3y4YeHUS,

- yyacTue B paboTe CTy/IeHYECKUX HayYHBIX KOH(EPEHIINHA, OJMMITAAT;

- HOATOTOBKA K NPOMEKYTOUYHON aTTeCTallHH.

IloaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

['oTOBUTBCS K NMPOMEXYTOUYHOH aTTecTaluu CleqyeT CUCTEMaTH4YeCKH, B
TE€YeHHE BCEro cemecTpa. MHTeHcHBHAsi MOArOTOBKA JOJKHA HAayaThCsl HE
II03/IHEE, YeM 3a MECAL-TIOJITOpa IO MPOMEXYTOUHOH aTTecTauuu. JlaHHble
nepes 3a4eToM C OLEHKOM, 9K3aMEHOM, 3K3aMEHOM TpH JHS 3 deKkTrBHEE
BCET0 MCIOJIb30BaTh AJIs1 HOBTOPEHMSI ¥ CUCTEMATHU3ALMM MaTepHalla.




	I. Даны координаты вершин :
	А(–3; –3), B(–3; 6), C(4; 4).
	Сделать чертеж.
	Найти: 1) уравнение медианы АD и её длину,
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