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1 Lenn v 3aga4m 0CBOEHMS AUCLMMNHbI

LiensmMy 0CBOEHUs ANCLMNNHBI «MaTemaTvKa» SBNSHTCS:
- hopmMmMpoBaHue y BYAYLLMX CMELMaMCTOB TBEP/bIX TEOPETUHECKUX 3HAHWIA B 06/1aCTW COBPEMEHHOI

anrebpbl, aHaMTUYECKON TreoMeTpuKn, MaTematmyeckoro aHanl3a, BbIYNCAUTENbHON  MaTEMATUKM
HeoOX0AMMbIX AN WCMOMb30BaHWUS B APYrMX MaTeMaTUYeCKUX AUCUMNAMHAX, a TakKKe B PeLleHUU
pas/IMYHbIX NPUKNaaHbIX 3afau.

- OCBOEHME CTY[IeHTaMN TEOPETUYECKMX MPUHLIMNOB 1 OCHOB anrebpanyeckmx CTPYKTYP, BEKTOPHbIX
MPOCTPAHCTB, aHA/IMTUYECKON FeOMETPUM M MaTEMAaTUYECKOrO aHaIn3a, BbIYMC/IUTENBHON MaTeMaTUKN.

3agaum aUCUMNIVHBI:

- U3yYeHne OCHOBHbIX (DyHAAMEHTaNIbHbIX MOHATUIA U METOAOB NINHEWHON anrebpbl, aHAMUTUUECKOI
reoMEeTPUM, MaTeMaTUYECKOr0 aHann3a, BbIUMCIUTENLHON MATEMATUKUY;

- (hOPMMPOBAHUE HABLIKOB MCMO/Mb30BaHUS METO/IOB NINHEMHON anrebpbl, aHaIMTUYECKOW TeoMETpUK,
MaTeMaTMYeCKOr0 aHasn3a,  BbIUMCNUTENLHOM MaTeMaTVKu [Ns peLleHust 3adad  NpogecCroHanbHOM
HanpaB/leHHOCTH.

2. MecTo ancumnnmHbel B cTpykType OOl BO

OucumnnnHa oTHoCcKTCA K 6a30Boi YacTn.b. 16.7
Pabouas nmporpamma y4ebHOM AMCLUMNIMHBLI paccumMTaHa Ha 210 4YacoB ayAuTOPHbIX 3aHATWIA. B nepeom u
BO BTOPOM CeMecTpax 724aca, B TPeTbeM 66.

C uenblo cuctematmsaumMn 1 3akpensieHnsi NnosyyveHHbIX TeOpeTUYECKUX 3HaHUA M NPaKTUYeCKMX
YMeHWI B pabodyelt nporpamme y4yeOHOM AMCUMMNIMHBI NPeaycCMOTpeHa CcamoCTosiTe/lbHas paboTa
CTY[eHTOB. BHeayauTOpHas camocTosATeNbHas paboTa CTyAeHTOB - 36 4acoB B MEPBOM CEMECTpe, 72 4acoB
BO BTOPOM CeMecTpe U 52 yaca B TpeTbeM cemecTpe. Ha ak3ameH - 36 4acoB B MepBOM M BO BTOPOM
cemecTpax.

[ns npoBepKn 3HaHWUIA CTYAEHTOB B paboyeil nporpaMme ykasaHbl MO OKOHYaHUWN U3YYEHUSI KaKmX
pasfenioB crefyet MNPOBOAUTL PY6EXHbIA KOHTPO/b. YdebHas AMCUMNIMHA U3y4vaeTca 3 ceMectpa
3aKanumBaeTCcs MPOMEXYTOUHOW aTTecTaumein CTyleHTOB B (DOPMe 9K3aMeHOB UM 3a4eTa C OLEHKOM.

PopMMPOBaHNIO OTMEYEHHbIX 3HaHWI, YMEHWIA 1 BnafeHWid COOTBETCTBYHOT pasenbl AUCUUNIUHDI.
Ee n3yyeHune npegnonaraeT, YTo CTYAEeHTbl 3HAKOMbl C OCHOBHbLIMU MOHATUAMMW anrebpbl, aHaIMTUYECKOIA
reome Tpun, MaTeMaTUYECKOro aHaIn3a.

N3yueHne gumcumnamHbl «MaTeMaTuKa»sBNseTcs 6a3oi And Oa/lbHEMLIEro OCBOEHMSI CTyAeHTamu
aneunnanH «dusnka», «JMCKpeTHad MaTeMaTuKa», «MaTtemaTnuyeckas fiorvka n Teopus asropuTMoB»,
KypcoB Mo BbIGOpY.

3. TpeboBaHUs K pe3y/ibTaTaM 0CBOEHMSI ANCUUM/INHBI
3yueHre gucumMnanHbl HanpasneHo Ha (hOPMUPOBaHKE CELYHOLMX KOMMETEHLMIA:
- ana  cneumanbHoct  15.05.01 «[lMpoeKTupoBaHWE TEXHOMOTMYECKUX MaLUMH W
kKomnnekcos»: OK-1, OK-7
PaclungpoBKa KOMNETEHUMIA AaHa B CneaytoLLen Tabnmue:

Kopg
dopMyNMPOBKa KOMMETEHLYN
KOMMeTeHuuu
OK- Cnoco6bHOCTb K abCTPaKTHOMY MbILLITEHWIO, aHaNM3Y U CUHTE3Y
OK-7

CnocobHOCTb K camoopraHm13aLnn mn CaMOO6pa3088.HI/IIO

' Wpi- ;..nNare 0CBOEHMS ANCUMNANHBI CTYAEHT [O/DKEH;
3.1. 3HaTtb:

- OCHOBbI TEOPUWN MATPUL, N CUCTEM JIMHEVHbIX YpaBHEHWI (BK/IKOYas ONpeseinTenn);
- OCHOBbI IMHEHOW anrebpbl;

- aHa/IMTNYECKYIO reOMETPUID;

- 3/1eMeHTbI AnthepeHLManbHO FreoOMeTpuun;



- OCHOBHbIe MOHATUA N METO/bl MATEMATUYECKOr0 aHaIn3a, B YaCTHOCTH
- TEOPUIO NpPeLesos;
- OCHOBbI UHTErPasIbHOr0 U AUM{EPEHLNANIBHOIO UCHNCIEHUS;
OCHOBHble TUMbl AUhepeHLManbHbIX YPaBHEHWIA;
3/1IEMEHTbI TEOPUN PYHKLMIA MHOTUX MEPEMEHHbIX;
TEOPUHO (PYHKLIMIA KOMMIEKCHOMO NepeMeHHOro;
TEOpUIO PALOB M FraPMOHUYECKUIA aHan3;
OCHOBHble  OnpefeneHns, MOHATUSA, TEeOpPeMbl pa3fefioB  BbIYMC/IUTENIbHON  MaTeMaTUKM
11pelyCMOTPEHHbIX MPOrpamMmmoi;
NPUHLUMNbI MOCTPOEHUA a/ITOPUTMOB OCHOBHbIX YMCNEHHBIX METOAOB anrebpbl 1 MaTeMaTUyecKoro
aHann3a;
- OCHOBHbIe NpUEeMbI peann3aunm YNCNEHHbIX METOL0B Ha OBM.
3.2. YMeTh:
- peLuatb TUMOBbIE 3a4a4un anrebpbl N aH/IMTUYECKOA reoMeTpuK;
- NMPUMEHATb  MeToAbl anrebpbl W reoMeTpuu A9 peLleHuns 3afa4  npoeccmoHaibHOM
Hanpas/fEHHOCTW.
- NPUMEHATL MeToAbl MaTeMaTUYECKOro aHan3a Ans peLleHna NpuknagHbIX 3agad, B 4acTHOCTU
- BblUMCNATb NPeAenbl, NPOU3BOAHbLIE, MHTErpasbl;
peLlaTb 06bIKHOBEHHbIE ANQdEPeHUMaIbHbIE YPaBHEHUS;
NMPUMEHATb OCHOBbI WHTErpaLlHOrOo U ANpHEpeHUMaNbHOr0 NCHACIEHNS K 3adadam MpuKIagHo
Hanpas/IeHHOCTW;
- MCCMefoBaTh YMCIOBbIE U CTEMEHHbIE pAabI;
- NPUMEHSATb TEOPUIO PAAOB B MPUGIMIKEHHBIX BbIYNCIEHUSX;
- BbINO/HATH AEACTBUA C KOMM/IEKCHLIMU YMCaMU;
- pellatb MaTemaTmyeckue 3agadm YUCNEHHbIMU MeToAamu;
- CTPOUTL 1 peann3oBbiBaTb Ha SBM BblUUCINTE/bHBIE aNTOPUTMBI;
- MPOBOAUTL KaueCTBEHHbIV aHa/In3 MoNy4YeHHbIX pe3y/bTaTos.
3.3. Bnagets:
OCHOBHbIMM METOaMW peLLeHns 3a4a4 U3 OCHOBHbIX pa3fesioB anrebpbl 1 reoMeTpum;
- METOAAaMKN peLLeHns 3a4a4 13 OCHOBHbIX Pa3fenoB MaTeMaTMyecKoro aHanmsa,;
- MeTOAamMu NOCTPOEHUS MaTeMaTUYECKUX Mogenieid NPotheCCUOHa/IbHLIX 3aay;
- MeTogamy paboTbl C  MPUIOXEHUAMU OCHOBHbIX Pa3fenioB anredpbl, aHa/IMTUYECKOW TeoMeTpuUn,
MaTemaTy BeCKO o aHa/113a;
- OCHOBHbIMM METOaMW BbIYMUC/IUTE/IbHOM MaTEMAaTUKWN 4151 PeLUeHns  NPOeCCMOHabHbIX 3a4au;
- HaBblKamM COCTaB/IEHNS MaTeMaTUYeCKO MOZEeNN 3alaun 1 ee peannsaumm Ha SBM.

4.  CrpyKTypa 1 cogepkaHue AUCcLUnnIvHbl (MOLys)

4.1. PacnpepgeneHve TPyAoeMKOCTU B 3.e./yacax no BuAam ayauMTOPHOM U CaMOCTOATe/IbHOW paboTbl
CTYZEHTOB M0 CeMecTpam:

KonnyecTtBo yacos

T B ToM uucne dopma
Cemectp ' PYAOEM- AyaNTOPHbIX WTOrOBOrO
KOCTb Camocr.
3 e/qac’bl B Nekypia J1ao. MpaiTiy. abota KOHTPOA
hl cero 4 pab. 3aH. P
1 4/144 72 36 - 36 36 363k3ameH
1 5/180 72 36 - 36 72 363K3aMeH
3aveT C
1l 3/108 66 32 24 52 OLEHKOI

WToro 12/432 210 104 24 72 160 72



4.2 PacnpepeneHve BUAOB y4e6HOM paboThbl 1 UX TPYA0EMKOCTI MO pasfenaM ANCUUNIMHDI

No
pas-

1
@)

© 0 o

SEJd

Konn4yecTtBo YacoB

HavIMeHOBaHMe pa3zenioB AyAVTOpHas
Bcero paboTa
N n3
HayvanbHble CBEAEHUS U3 TMHEHON anrebpsbl 24 8 8
BeKTopHble NPOCTPaHCTBa. 30 10 10
AHanNTUYecKasa reoMeTpus A 18 18
lMoAroToBKa K aK3amMeHy 36 - -

WToro 3a 1cemectp  4/144 36 36

Il cemecTp

Teopwusa npesenos 22 6 6
OnhdepeHymnanbHoe ncumcneHme 24 8 6
VIHTerpasibHoe ncumcneHue 26 8 8
AnemeHTbl TeOpUM (YHKUMIA MHOTUX 17 4 0
nepeMeHHbIX

AnddepeHumansHble ypaBHeHMS 19 4 5
PAfbl; rapMOHUYECKUIA aHanu3 18 4 4
Teopusa (hyHKUMIA KOMMNIEKCHON MepemMeHHOiA 18 2 4
lMoAroToBKa K 3K3amMeHy 36 - -

Wtoro 3a 2 cemectp  5/180 36 36

Il cemecTp
CnyualiHble co6bITHS. 18 10
.CnyyaitHble BE/IMYMHBI 1 2
Cratuctmyeckue pacnpegeneHus. MNposepka 18 8
CTaTUCTUYECKNX TUMOTe3.
ANeMeHTbI TEOPUM Koppenawum 14 4
MeTogbl NPUGAMXKEHUA 1 annpoKCUMaLms 12 4
yHKUMIA. VIHTepnonmpoBaHue yHKUMIA.
YncneHHoe MHTerpmpoBaHve n 9 5
AnhdepeHumpoBaHme
YuncneHHble MeTob! PeLleHnst 06bIKHOBEHHbIX
AndhepeHUmanbHbIX YPaBHEHWIA 1 CUCTEM 12 2
AngdhepeHUnanbHbIX YPaBHEHWIA.
NToro 3a 3 cemecTp 3/108 32

Bcero  12/432 104 72

4.3. PemaTUYecKuii NfiaH no BuaamM yuebHoli aeaTensHOCTH

Jlekumn
Homep  O6be
asgena M
wn ,uf)mcﬂmnn yaco Tema nekuum
VHbI B
1 1 2 CvicTeMbl NMHENHBIX ypaBHEHWA. OCHOBHbIE MOHATUS W OMpPeSeneHns.
Martpuua.
3 1 2 Onepauyn Haf MaTpuuamMum WM MX CBOMCTBA. TpaHCMOHMPOBaHHasA
matpuua. MaTpuyHble ypaBHeHWs. PaHr mMatpuupl
3anucb M peLleHrie CUCTEM JIMHEWHbIX anrebpanyeckmx ypaBHeHWid B
1 2 MaTpuuHoi  opme.  MeTo4  MOCNEeA0BATENIbHOTO  UCK/HOUEHUS
Hen3BeCTHbIX- MeTog [Maycca. Teopema KpoHekepa-Kanennw.
Onpegenutens  KBagpaTtHOM — maTpuupl.  OCHOBHble — CBOIACTBA
1 1 2 onpegenuTteneii. Mpasuno Kpamepa ObpaTHas maTpuua. HaxoxaeHve
A'lc nomoLbto Ajj. PelueHne cucTem ypaBHeHW ¢ nomoLLbo A'l
5 2 2 MoHATME TOYKM U BekTopa. [loHATME N-MepHOro BekTopa. [/mHa

BekTOopa. Onepauuu Hag BekTopamu. CKanspHOE, MPOW3BELEHMS

Bveayp.
paboTta
P (CP)
- 8
- 10
- 18
- 36
36+36

- 10

- 10
- 10

72+36

N B~ B B D
D oo o oo

4 6

24 52
24 160+72

YuyebHo-
HarnsiaHble
nocobus

pasfaTouHbIi
MaTepuan

pasfaToyHbIi
MaTepuan



6 2
/ 2
8 2
9 2
10 n
]1 ﬂ
12 >
13 3
14 3
15 g
16 3
17 5
18 )
Ntoro3a 1
CemMecTp:
1 6
2 6
3 7
1 7
5 7
6 7
/ 7
X 8
9 8
K 8
11 8
12 9

NN DN N N

BEKTOPOB. JIMHeliHast KOMOVHaLWs BEKTOPOB W PasfoXeHne BeKTopa
Mo CUCTEME BEKTOPOB.

JIMHeliHO-3aBNCKMbIE U NIMHEHO HE3aBKCKMbIE CMCTEMbI BEKTOPOB.
PaHr un 6a3Mc cuUCTeEMbl  BEKTOPOB. [lOHATME  BEKTOPHOro
npoctpaHcTea.  Pa3mepHocTb M 6a3uc  CUMCTeM  BEKTOpPOB.
MoanpocTtpaHcTaa.

KoopavHaTHas cTpoka BeKTopa OTHOCUTENbHO JaHHOro 6asuca. CsAsb
MeXAy KOOpAMHATaMM BEKTOPA B pasHblx 6asucax

EBK/IMA0BbI BEKTOPHbIE NpOCcTpaHCcTBa. OPTOroHasbHLIA 6asuc.
JlvHeliHble  OTOGpaXKEHNS BEKTOPHbIX MPOCTPaHCTB. Marpuua
NMHeHOro oneparopa B 3aaHHOM 6asuce

MeTog koopauHaT. OCHOBHbIE 33/ja4n Ha METOZ, KOOpAMHAT.

Mpamas MHWA. OCHOBHbIE 334a4M Ha MPAMYIO JIMHUIO.

KpuBble BTOPOro nopsigka

O6Lee ypaBHEHME NMHUIA BTOPOIO NOPsAKa.

MonspHas cucTema KoopauHat. [lonspHble  YpaBHEHMSt  NINHWIA.
Crvpanb Apxumena. BbipaXkeHne npAMOYrofibHbIX KOOpAMHAT uepes
nonsipHbIe.

MeTog koopauHat B npoctpaHcTee. OCHOBHblE 334ayy Ha METOA
KOOpAuHar.

BekTopHOe U CMeLLaHHOe MpPOoW3BeeHNs BEKTOPOB.  [pumMeHeHue
BEKTOPOB K PeLLUeHMIO 33au.

[MpsAMbIe M MIOCKOCTU B MPOCTPAHCTBE.

OCHOBHbIe METpUYECKMe 3a4a4n Ha NPSMYIO U M/I0CKOCTb

®yHKUMA, cnocobbl 3aaHMs  yHKUMKW. OCHOBHble  3/71EMEHTapHbIe
thyHKumn. Tpegen yHKUMKM B Touke. OCHOBHble TEOpeMbl O npefenax
(hyHKLWA.

PackpbiTne HeonpeaenéHHOCTEN. 3ameyatesibHble npegenol.
HenpepbIBHOCTb (hYHKUMIA. TOUKM pa3pbiBa U UX KNACCUDUKALNS.
OnpegeneHne MpPOM3BOAHON. MexaHWUYecKuidi 1 reOMeTPUYECKUIA CMbIC
Npou3BoAHON. Heobxoammoe yCcrnoBue CyLlecTBOBaHUA NPOV3BOSHONA.
Tabnmua Npon3BOAHbIX OCHOBHbBIX 3/1EMEHTapHbIX (yHKUMIA. [Npon3soaHas
CNOXHOWA, HEeABHOIA, napameTpuyecKm 3afjaHHO hyHKLMN.
Norapupmmnyeckoe andhepeHLMpoBaHue.

JnhdepeHuman QyHKUMM, €ro reoOMeTPUYECKWA CMbICA. TpUBAMKEHHbIE
BblUMCMEHNS  C  MOMOWbI  AudipepeHumana.  [ponsBOgHble  ©
LundhepeHLManbl BbICLLIMX NOPALKOB. [Npaswno Jlonutans.

WccnegosaHve (yHKUWiA. BospacTaHue v ybbiBaHue (yHKUMiA. Teopema o
HeobXo4yMOM M [OCTaTOYHOM  YCMOBMM  BO3pacTaHus  (yO6biBaHWSs)
(yHKUMIA. DKCTpeMyMbl (PyHKLMM. [MpU3HaK CyLLecTBOBaHWA 3KCTpeMyma
(hyHKUMK. 3a4a4n 0 HaMBOMBbLUMX N HAMMEHBLUMX 3HAYEHWAX (PYHKLMIA.
BbinyknocTb 1 BOTHYTOCTb rpajuka GyHKumW. Toukm  neperunba.
MpuMeHeHre BTOPOA  NPOM3BOLHOM K WUCCMEfOBaHWIO  (hYHKLMW.
ACUMNTOTbI  MNOCKMX KpuBbIX. Cxema WccnefoBaHus W NOCTPOEHUS
rpauka yHKLM.

MepBoo6pasHas (YHKUMKM W HeOoMmpeAeneHHblli  uHTerpan. CBolicTBa
HeomnpedeseHHoro  uHTerpana.  Tabnuua  WHTErpanoB  OCHOBHbIX
3NIEMEHTapHbIX  (PYHKUWA.  OCHOBHble  METOfbl  MHTErpUPOBaHMA:
HEeMoCpeACTBEHHOE MHTErPUPOBAHKE, UHTETPUPOBaHKe NOACTAHOBKOWA U Mo
4acTaM.

VIHTerprpoBaHue anemMeHTapHbIX Apo6eii.

PekyppeHTHas  copmyna.  WHTerpuposaHWe  TPUTOHOMETPUYECKMX
BbIPXKEHWIA. YHvBepcanbHble MOACTaHOBKM!. WHTerpuposaHue
MPPaLMOHANBHBIX (DYHKLMIA.

3afaya 0 NowWaan KpMBOMMHENHON Tpaneumn. OnpegeneHHbIin HTerpan,
€ro CBOWCTBa, Cnoco6bl BbIYUCIEHUS.

Heco6CTBEHHbIE  MHTErpanbl. [eoMeTpuyecKkre, MexaHU4eckue U
(h13nyecKme NPUIOXKEHNS ONpefeneHHOro MHTerpana.

PYHKUWN HECKONBKNX MEPEMEHHbIX, X reOMETPUYECKMA CMbICA, MOHATHE
npegena W HEMpepbiBHOCTW.  YacTHble MPOM3BOAHbIE W MOMHbIA
anddepeHuman yHKUMM ABYX MNepeMeHHbIX. YacTHble MpPOU3BOAHbIE U
AndepeHumansl  BbICLUMX  MOPSAAKOB  (PYHKUMM  OBYX  MEPEMEHHbIX.

pasgaToyHbIi
MaTepuan

IMnakat

IMnakat
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BEKTOPOB. JInHeliHas KOMOUHaLMA BEKTOPOB M Pa3noXeHue BEKTOpa
Mo CUCTEMe BEKTOPOB.

JInHeiHo-3aBNCKMbIE W NINHEAHO HE3aBUCUMbIE CHUCTEMbl BEKTOPOB.
PaHr un 6asmMc cucTeMbl BEKTOPOB.  [MOHATME  BEKTOPHOrO
npocTpaHcTea.  PasmepHocTb ¥ 6asMC  CWUCTEM  BEKTOPOB.
MoanpoctpaHcTsa.

KoopauHaTHas CTpoka BeKTopa OTHOCUTE/IbHO faHHOro 6asuca. Cfsb
MeXy KoopAvHaTamu BEKTOpa B pasHbIxX H6asucax

EBKMA0BbI BEKTOPHbIE NPOCTPAHCTBA. OPTOrOHa/bHbINA 6a3uc.
JNnHeiiHble  0TOGpaXeHUs BEKTOPHbIX MPOCTpaHCTB.  Matpuua
NMHENHOro onepatopa B 3a4aHHOM 6a3uce

MeTog koopauHaT. OCHOBHbIe 3aa4M Ha METOZ KOOpAMHaT.

Mpsmas nHMA. OCHOBHbIE 33fa4M Ha NPAMYHO IMHUIO.

KpvBble BTOpOro nopsaka

O6LLee ypaBHEHWe NMHUIA BTOPOrO NOPALKA.

MonspHass cucTema KoopawHat. [lonspHble  YpaBHEHWS  JIMHWIA.
Crvpanb Apxumega. BbipaxkeHne npsAMOYrofibHbIX KOOpAMHAT 4epes
MONAPHbIE.

MeTtog KoopguHat B npocTpaHcTBe. OCHOBHbIE 33[a4M Ha METoj
KoopAuHar.

BekTopHOe 1 CMeLlaHHOe NpPOU3BEfeHNS BEKTOPOB.  [prMeHeHve
BEKTOPOB K peLUeHio 3ajau.

[MpAmMble 1 MI0CKOCTU B NMPOCTPaHCTBE.

OCHOBHbIe METPMYECKME 334/ Ha MPSAMYHO Y M/I0CKOCTb

Il cemecTp
®yHKUMa, cnocobbl  3afaHns  QyHKUMW.  OCHOBHble  3M1eMEHTapHble
tyHkumn. Mpegen yHKumMM B TOuke. OCHOBHble TeOpeMbl O Mpedenax
hyHKLWA,
PackpbiTue HeonpeaeneHHOCTEA. 3ameyaresibHble npegensi.
HenpepbIBHOCTb PYHKLWIA. TOUKM pa3pbiBa M UX Knaccutmkauys.
OnpegeneHve MNpPoM3BOAHON. MexaHMYeCKUiA 1 reoMeTPUYECKUI CMbICH
MPOV3BOAHONA. HeobX0AMMOe YCN0BUE CYLLLECTBOBAHNS MPON3BOAHOIA.
Tabnuua Npom3BOAHbIX OCHOBHbLIX 3/1EMEHTapHbIX (yHKUMiA. Mpon3BogHas
CNOXHOWA, HEABHOWA, napaMeTpuyecKm 3alaHHoO hyHKLMN,
Norapugmnyeckoe auddepeHLmMpoBaHue.
JnhdepeHupan yHKUMW, ero reoMeTpuyecKnii Cmbica. prbanmKeHHbIe
BblUMC/IEHUS C  MNOMOLWB0  audpepeHumana.  pousBofHble U
AndhdepeHLmansl BbiCLLMX NOPsAKoB. MNpasuo JlonuTans.
VccnepoBaHve (yHKUmWiA. Bo3pactaHue 1 ybbiBaHWe (yHKUMiA. Teopema o
HEo6X04MMOM M [AOCTaTOMHOM  YCMOBMM  Bo3pacTaHus  (yObiBaHUSA)
(hyHKUMIA. DKCTpeMyMbl (PYHKLMK. pU3HaK CyLLecTBOBaHWS 3KCTpeMyMa
(hyHKUMKW. 384a4M O HAMBOMBbLUMX U HAMMEHBLUMX 3HAYEHWAX (PYHKLMIA.
Bbinyknoct 1 BOrHYTOCTb rpajmka ¢yHKumn. Touku neperuba.
MpumeHeHWe  BTOPO  MPOM3BOAHOM K MCCNEROBAHWMIO  (DYHKLMW.
ACUMMMTOTbI  MAIOCKMX KPUBbIX. Cxema WCcCnefoBaHWs WM NMOCTPOEHMUS
rpagmka yHKLMN.
MepBoo6pasHas (YHKUMM 1 HeonpedeneHHblA wHTerpan. CBOICTBA
HEOMpeJeseHHOr0  WHTerpaila.  Tabnmua  WHTErpasioB  OCHOBHbIX
3NeMeHTapHbIX  (YHKUMA.  OCHOBHble  METOAbl  WMHTErpypoBaHuWA:
HenoCpeACTBEHHOE MHTErpupoBaHue, MHTErpupoBaHne NOLCTAHOBKOM M MO
yacTam.
VIHTerpmpoBaHmne 3/1eMeHTapHbIX Apo6eii.
PekyppeHTHas  topmyna.  WHTerpuposaHue  TPUrOHOMETPUYECKNX
BbIPaXKEHWIA. YHuBepcabHble MOACTaHOBKY. WHTerprpoBaHue
MpPaLMOHaIbHbIX YHKLMIA.
3afaya 0 NOWaaM KpPMBOMMHENHON Tpaneuun. OnpefeneHHblii MHTerpan,
€ro CBOWACTBa, CNOCOObI BbIYNCIEHNS.
Heco6CcTBeHHblE  MHTErpanbl. [eomMeTpUYECKUE, MEXaHUYECKMe 1
(hU3MYECKME MPUNIOXKEHNS ONPeLeNeHHOro UHTerpasa.
DYHKLUMN HECKONBKMX MEPEMEHHDBIX, X FTEOMETPUYECKWIA CMbICA, MOHATUE
npegena W HeMpepbIBHOCTW. YacTHble NPOW3BOAHbIE U MOMHbINA
anddepeHuman GyHKUMM ABYX NepemMeHHbIX. YacTHble MpOu3BOAHbIE U
AnddepeHumansl  BbICLUMX  MOPALKOB  (PYHKUMW  OBYX  MEPEMEHHbIX.

pasfaToyHbIi
maTepuman

Mnakat

IMnakart
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Npon3sofHas No HanpasneHnto. ["pagueHT.
IKCTpeMyM (OYHKUMM ABYX MepeMeHHbIX. Haumbornbliee M HavMeHbLuee
3HaueHWe (yHKLUMM B 3aMKHYTOM 06/1aCTW.

OGbIKHOBEHHbIE  AM((hepeHLMa/bHBIE  YPABHEHUS. 3agaua  Kowm.
YpaBHEHNs1 MEPBOr0 MOPSAKa: @) C PasfenstoMMUCs MepeMeHHbIMY, 6)
OZJHOPOAHbIE.

JNnHeiiHble auddepeHUManbHble YpaBHEHUA BbICLIMX MOpsaakoB. O6Luue
ceefeHus.  JIvHeiHble OfHOpOAHble  AvpdepeHUManbHble  YpaBHEHNS
BTOPOro MOpsfKa W WX PelleHne C MOMOLLBIO  XapaKTepuCTUYECKOro
ypaBHeHusa.  Onpegenutens BpoHckoro.  JIMHelHble  HEeOA4HOPOAHbIE
anddepeHumanbHble  ypaBHEHWs — BTOpOro  nopsfgka.  Teopema O
HaXOXAeHUN OBLLEro peLleHus.

Uuncnosble nocnefoBatenbHOCTM U psadbl. CBOCTBA YMCIOBLIX PAA0B. Pagpl
C  MOMNOXWTE/bHbIMU  ufieHamu.  [pu3HakyM  CXOOMMOCTU  PSALOB.
3HakouepegytoLmecs pagel. Teopema M npusHak JlelibHMLa CXOAMMOCTM
3HaKoYepeayHoLLMXCA PAJOB.

@PYHKUMOHa/IbHbIE  pAfbl.  ABCOMIOTHaA M YC/IOBHAA  CXOAMMOCTb
(OYHKUMOHaMbHbIX  pAgoB. CTeneHHble pagpl. VHTepBan W paguyc
cxogumMocTu. Pagbl Teiinopa n MaknopeHa. Psgbl ®ypbe. MapMOHWUYeCKuiA
aHanms.

KomnnekcHble uucna. Onepauuym € KOMMIEKCHbIMWA — YuCnamn B
anrebpanyeckoli, TPUrOHOMETPUYECKO W  MOKasaTeNbHON  hopMax.
MpeobpasosaHue Jlannaca.

m
BeegeHne B Teoputo BeposTHocTeld (TB). 3agaum TB. [pegmer TB.
MpOCTPaHCTBO ~ 3/eMEHTapHbIX  COObITWIA,  Knaccugmkaums.  MoHsTve
«CcobbITMA». Onepauun  Hag cobbitvamKn.  Knaccuyeckoe —onpefeneHvie
BeposTHOCTW.  CBoMCTBa  BepoATHOCTW.  OTHOCUTENbHAs — 4acToTa.
"eoMeTpryecKoe onpeseneHne BepOSTHOCTY.
COBMECTHbIe 1 HECOBMECTHbIe COBbITUS. CrodKeHWe BEPOSTHOCTEN. YCNoBHas
BEPOSATHOCTb.  3aBMCUMble UM HE3aBWCUMble  COBbITWA.  YMHOXeHVe
BeposTHocTel. dopmyna nonHoli BeposiTHocTW. Popmyna Baiteca..
MoBTOpHbIE He3aBUCUMbIE COObITUA. CxeMa BepHynn. dopmyna BepHynw.
ACUMMNTOTUYECKME thopmy bl NyaccoHa n Myaspa-/lannaca.
HavBeposTHelilwee umcno. Teopema BepHynmn
[JvckpeTHble cnydaiiHble BenuumHbl (JCB) 3akoH pacnipeaenenus ACB, ero
ceoiictBa. OCHOBHble 3aKkOHbl  pacrnpegeneHms JCB:  paBHOMEpPHbI,
rMNepreoOMeTPUYECKMiA,  FeOMETPUYECKWA,  OUHOMMa/bHBIA,  [yaccoHa.
PyHKUMA pacnipeseneHus, ee CBOMCTBA.
HenpepbiBHble  CryyaiiHble BenmuuHbl (HCB). TnoTHOCTb M dyHKUpmS
pacnpegeneHus. OCHOBHble 3aKOHbI pacnpegenedns HCB: paBHOMEpPHbIiA,
MoKasaTe/lbHbliA, HOpPMasbHbIA. MaTemMaTueckoe OXWiaHue, ero CBOMCTBA.
[Jucnepcus, ee coiicTBa. CpeaHeKBaapaTyecKoe OTK/IOHEHWE, ero CBOMCTBA.
MomeHTbl CB. KoahthmumeHT acumMMeTpum. 3KcLecc.
®yHKUMM 0T CB, UX (YHKUMOHANIbHBIE U YMC/IOBbIE  XapaKTEPUCTUKMW.
[eymepHble CB, WX QYHKUMOHASIbHBIE W YMCIIOBbIE  XapaKTEPUCTUKM.
KoppensuyoHHbIii MOMEHT, ero CBOICTBA.
3ajaum matemartuyeckoii ctatuctuku (MC). Mpeamer MC. Bugpl oToopa.
AMNUpUYecKoe pacnpeseneHne. SMNMpUYeckas (yHKUMA pacripeseneHums, ee
ceoiictBa. [MommroH 1 ructorpamMMa.  [OHATWE  OUEHKM MapameTpa
pacnpefeneHusi, ee cOWCcTBa. TOYeUHbIE OLEHKN NapameTpoB pacrpefeneHus:
BbIOOPOUHAsA CpefHAs, BbIGOPOUHAs W UCMpaBneHHas Avcnepcui, BbIGOpoUHOe
M WCMpaBfeHHOe CPefHEeKBafpaTWYecKoe OTKIOHeHWe, WX  CBOMCTBA.
aMnupuyeckMe MOMeHTbL.  KoaimupmeHT acummetpumn.  3kcuece. Moga.
MeauaHa. Pa3max BapbmpoBaHus. KoahuumeHT Bapramn.
VHTepBasibHble  (HEMpepbiBHbIE)  OLIEHKW  MapamMeTpoB  pacrnpefesieHus.
[JosepuTenbHas  BEPOATHOCTb  (HAAEXKHOCTL).  [loBepUTENbHbIA  MHTEpBaN.
HekoTopble BUAbI [OBEPUTESbHBIX MHTEPBaIOB. MeTog
MoHATVe CTaTUCTUYECKON rMMoTesbl. Hyrnesas 1 KOHKYpUPYHOLWAA rnoTesbl.
OwWnbKM NepBoro M BTOPOro poga. [MoHATME CTaTMCTUYECKOro KpUTepus.
Kputnueckas o06nactb. O61acTb MPUHATUA peLeHns. Kputudeckrie TOYKM.
Buabl KpUTUUECKX 0611aCTel 1 MX HaxoxaeHWe. MOLLHOCTb . cpuTepus.
CpaBHeHVe ABYX BbIGOPOUHbIX CPeaHNX, ABYX Avcriepcuid. CpaBHEHME OLEHKM
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C rMNOTETMYECKUM MapaMeTpoM. [poBepka rvNoTesbl O pacnpefeneHnn
reHepasibHOM coBOKynHocTU. KpuTtepuii cornacus MupcoHa.

PyHKUMOHaNbHAA,  CTATUCTUYECKAs W KOPPensUMOHHas  3aBWCUMMOCTY.
YCnoBHbIe CpegHue.

3ajaun  Teopuu  KOppensauMW. YpaBHEHVe MPAMOIA  JIMHUW  Perpeccuu.
BbIGOPOYHbIA  KO3PULMEHT  KOppensauuu, ero CBoiicTBa.  BbibopouHoe
KOppensuMoHHoe — OTHOLUeHWe, ero ceolicTBa.  [pocTeliuve  cnydau
KPWBOMMHEHOW KOppenaumm.

MeTogb! NpubAMKeHNs 1 annpoKcuMaums GyHKUWA. VIHTepnonmposaHmue
hyHKLWA.

UuncneHHoe MHTerpupoBaHue 1 gudpepeHumpoBaHme

YucneHHble METOAb! PeLLeHNs 0ObIKHOBEHHbIX AndepeHLmanbHbIX
YpaBHEHWI 1 cucTeM AudhepeHLManbHbIX YPaBHEHMIA.

[NpakTnyeckume 3amAaTUA

Tema MNPaKTNYECKOr 0 3aHATUA

| cevectp
PelleHMe CUCTEMbl NMHEMHLIX YpPaBHEHWA METOZOM MOC/nef0BaTeNlbHOro
NCKNOYeHNs HenssecTHOro. Metog Maycca.
Onepauuun Hag MaTpuuamn. MaTpuyHble ypaBHeHu.
WccnegoBaHne CUCTEMbI  /IMHENHBIX YpaBHEHU Ha COBMECTHOCTb C
noMoLLbto TeopeMbl KpoHekepa-Kanennn. HaxoxgeHve thyHAaMeHTanbHOl
CUCTEMbI PELLEHWIA.
Boluncnenve onpegenvTeneil. PelleHne CUCTEMbI IMHEMHbIX YPaBHEHWI C
MOMOLLbIO OnpeaenuTeneii.
O6paTHasa Matpuua. HaxoxgeHve A-1 ¢ nomolubto Aij. PelleHue cuctem
ypaBHeHUlA ¢ momoLpo A-1
JnHeliHas KOMOMHaUMA BEKTOPOB W Pa3nOXeHWe BEeKTOpa Mo cucTeme
BEKTOPOB. JIMHeliHas 3aBNCUMOCTb 1 HE3aBMCUMOCTb CUCTEMbI BEKTOPOB.
PasmepHOCTb M 6a3uc cUCTeEM BeKTOpoB. CBA3b MeXay KOoOpAuHaTamu
BEKTOpa B pa3HbIx 6a3ucax.
HaxoxgeHvne MaTpuubl NMHEAHOro onepaTopa B 3ajaHHOM  Gasuce.
VIHBEKTUBHOCTD, OMEeKTMBHOCTb W CHOPbEKTUBHOCTb  JIMHENHOrO
onepartopa.MaTtpuua nMHeliHOro onepatopa B HOBOM 6asnce. HaxoxaeHue
A4pa MHENHOro ornepaTopa.
MaTprua nMHeiHOro onepaTopa B HOBOM 6asvce.  HaxoxgaeHwe sagpa
NMHeHoro oneparopa

MogynbHast KOHTposbHas paboTa Ne2

PeLLieHMe 337a4 Ha METOZ, KOOPAMHAT Ha NI0CKOCTU
PeLLeHMe 3384 Ha NPSMYHO JIMHLLO.

NnHum BTOpOro nopsgka. dnaunc. M'vnep6ona. Mapabona.

O6LLee ypaBHeHVe MMHUIA BTOPOrO NOPAAKa.

PelleHWe 334 Ha MeToZ KOOPAWHAT B MPOCTPaHCTBE. JIMHelHbIe onepaumn
Hag BekTopamu. PasfnoxeHve BekTopa B cucteme opT. CkansapHoe
Mpov3BefieHNe BEKTOPOB. BekTopHOE ¥ CMelaHHoe Mpov3BefeHus
BEKTOPOB. [pyMeHEeHMe BEKTOPOB K PeLLEeHNIO 3aau.

PeluieHVe 3aa4 Ha MPAMYIO 1 MIOCKOCTb B MPOCTPaHCTBe.

MogynbHasa KoHTponbHas paboTa No2

Ncemvectp
Cnocobbl  3agaHua  dyHkumn. [Mpefen nocnefosatenbHocTw.  Mpegen
(hYHKLMM B TOUKe..
PacKpbITve HeonpeaeneHHOCTeN. 3ameyare/ibHble Npeaebl
Mpou3BoaHasA, ee TeOMETPUYECKU U MEXaHWYECKWIA CMbICA. YpaBHeHue

YyebHo-
HarnagHble
nocob6us

MeTtogunyeckoe
nocobue

pa3faTouHbIl
mMaTepuan
KapTouKU ¢
3afaHnAMK

pas3faToyHbIi
mMaTepuan

KapTOUKM C
3afjaHUsAMU
KapTOuKM C
3afjaHuAMY

MeTtogunyeckoe
nocobue

KapTo4kKM C
3afaHnamMu



KacaTe/lbHOI W ypaBHEeHWEe HOPMan K KPUBOIA.
VccnegosaHve tyHKumiA. BospacTtaHue v y6biBaHve QyHKUMIA. SKCTPEMyMbl
(hyHKUMKW. [pUMeHeHVe BTOPO/ NPOU3BOAHON K UCCNEAOBAHNIO (DYHKLMWN.
Tabnmua  uwHTerpanoB.  CBoiicTBa  MHTerpasnoB.  HenocpeacTBeHHoe
VHTerpupoBaHwve. IHTerpupoBaHne NOACTAHOBKON 1 MO YacTAM.
OnpefeneHHbIA MHTErpas, ero CBOMCTBA W BbIYVCIEHNE.
1011 8 4 HecobCTBeHHbIE MHTErpasbl. TeOMETPUYECKME U IU3NYECKME MPUIOKEHUS
OnpefenieHHoro NHTerpana.
UacTHble NpOWM3BOAHbIE W MOMHbIA  AudpepeHUman  GyHKUMA  ABYX
9 J nepeMeHHbIX. JKCTpeMyM (YHKUMM [BYX MepeMeHHbIX. liccnegoBaHue

(.7 7 4

L2 (OYHKUMW Ha 3KCTPEMYM.
JnddepeHumanbHble  ypaBHEHWA € Pa3feNialoWLUMUCA  NepeMeHHbIMU.
13'N 10 2 OpnHopoaHble LundhepeHumanbHble ypaBHeHMs. JNnHeliHble
anhepeHumanbHble ypasHeHus | nopsaaka.
HekoTopble  Buabl  guddepeHumanbHbix — ypaBHeHuid Il nopsgka,
10 2 JonycKalolye MOHWKeHWe nopsgka.  JIvHeliHble  audpepeHUmanbHble
1 ypaBHeHus 1l nopsgka C MOCTOSHHLIMUA KO3IMMULMEHTAMWN, OAHOPOAHbIE U
HeofHopoHbIe.
11 2 UwncnoBsble MocnefoBaTe/lbHOCT U PAfbl, MPU3HAKM CXOAMMOCTU. [pu3Hak
JNenbHMLA CXOAUMOCTY 3HAKOMEPEMEHHbIX PSAJOB.
17 11 2 CTeneHHble psagbl. WHTepBan w pagnyc cxogumocTu. Psgsl Teidnopa u
MaksiopeHa.
IS 12 2 Onepaym  C  KOMIJ/IEKCHbIMMA ~ 4uciaMm B anrebpanyeckon,
TPUrOHOMETPUYECKON 1 NMOKa3aTeNbHON hopme, v
K> 3a 2
___ Ccemectp 36
Bcero 72
J1abopaTopHble 3aHATUSA
Homep  O6be

N+ pasgena M

Tema nabopaToOpPHOTO 3aHATUS
Y1 pgHcumMnn  daco parop

WHbI 8
Il cemecTp
JTABOPATOPHAA PABOTA Nel
12 13 4 Tema: BeposTHOCTb AMCKPETHOrO MNPOCTPaHCTBa, CBOMCTBA. Knaccuueckoe
' onpefeneHvie BepoATHOCTU. CrOXeHWe U YMHOXEHWE BepOSTHOCTEN.
YcnoBHas BeposTHOCTb. IMonHas BeposTHOCTb. dopmyna baiteca.
[MOBTOPHbIE HE3aBUCUMbIE UCTIbITAHUA
NTABOPATOPHAA PABOTAA?2
Tema: CnyuaiiHble BennumHbl (CB). Knaccugmkaums ciyyaiiHbIX BeNYMH.
3 14 2 Psg pacnpefeneHusi AWCKPETHOR crydvaiiHoi BenmumHbl (ACB) u ero
ceoiicTBa. OCHOBHble 3aKOHbl pacrpefeneHns AWCKPETHON  CryyaiiHol
BENMYMHbI. MpocTeliLunii NOTOK COBbITUIA.
NNTABOPATOPHAA PABOTA Ne 3
4 14 2 TemMa: o yuwxuun or CAyYalHbIX BeAMYMH. MHOrOMepHble CryyaliHble
BE/INYMHBI.
T NABOPATOPHAA PABOTA Ne 4
5 15 2 Tema:  CraTUCTMUYeCKOe  oacnnefeneHue.  Avnupuyeckas  QyHKUUSA
pacnpegeneHus. [uctorpaMMa WM MOMUIOH YacToT. OUEHKM MapaMeTpoB
pacnpegeneHus
NNABOPATOPHAA PABOTA Ne 5
6 15 5 Tema: HaxoxaeHvWe TeOpeTMYeCcKMX (Bapbupyrowmx) 4YactoT. [lpoBepka
rvnoTes o pacnpegeneHnn npusHaka. Kputepuii cornacmsa Mupcoxa.
NABOPATOPHAA PABOTA Ne 6
Tema: JneMeHTbl Teopus Koppenauuu. 3afjays  Teopuu  KOoppensumu.
T 16 4 INinHeliHas perpeccus, ee ypaBHeHve. KoadumumeHT Koppenaumu, ero
CBOMCTBA.
0 17 NABOPATOPHAA PABOTA Ne 7

MeToab! NPUGKEHUS U annpoKcUMaLys yHKLMIA. IHTepnonmpoBaHme

pasfaToyHbIi
maTepuan

pasgaToyHbIi
maTepua

YyebHo-
HarnsgHble
nocob6us

OBM, metog,
nocoobws,
KapTouKu ¢
33/ aHNAMU

OBM, metog,
nocoows,
KapTOUKM C
3a4aHMAMN

OBM, wetog,
nocoous,
KapTOUKM C
3afaHnamun
OBM, wmeTog,
nocobwms,
KapTOUKM C
3aaHNAMM
OBM, metof,
noco6us,
KapTOUKM C
3aaHNAMM

OBM, metog,
nocoéwms,
KapTOUKM C
3a4aHMAMN



ni1i B8 2
1112 19 4
| Wtoro B 24

3cem.

hyHKLWA.
NABOPATOPHASA PABOTA Ne 8
UuncneHHoe UHTErpupoBaHue 1 AudidepeHLpoBaHme
NNTABOPATOPHASA PABOTA Ne 9

UucneHHble  METOAbl  PELUEHWs  OBbIKHOBEHHBIX  AU(hEPEHLMAIbHBIX

YPaBHEHWIA 1 CUCTEM AUQHEPEHLMANBHBIX YPABHEHWIA.

f ;imocToMm!enbHan paboTa cTydeHTa

Pasgen Ne
AL TVHGI n/n

Pasgen 1 2

Pasgen 2

8,9

10

Pasgen 3 n

13,14

16
Pasgen 3

17

Pasgen 6

Pasgen 7 6

Tema v Bug CPC

IcemecTp
Onpegenuteny BTOPOro 1 TpeTbero nopsigkos. OCHOBHbIE CBOICTBA
onpegenuTtene (BbIMOMHEHWE UHAVBUAYANbHOW paboTbl).
PeLLeHMe CUCTEM IMHEVHbIX YPaBHEHUI NPU MOMOLLY OMNpeaenvTenei
(npasnno Kpamepa) (BbIMOMHEHNE MHAVBUAYabHON paboThl).
MaTtpuupl. Onepaumy Hag MaTpuLaMK 1 UX CBOICTBA (pacyeTHO-
rpagmyeckas pabora).
PeLLieHMe crUCTeM NIMHERHBIX YpaBHEHUI MeTogoM [Maycca (MeToaom
NocnefoBaTeNlbHOMO UCK/THOYEHNA HEU3BECTHBIX) (CAMOCT-e U3yUeHue TeMbI).
BekTopHOro npocTtpaHcTBa. PasmepHOCTb 1 6a3nc cucTeM BEKTOPOB
(pacyeTHO-rpatuueckas paboTa).
KoopavHaTHas CTpoKa BEKTOpa OTHOCUTE/bHO JaHHOro 6asnca. BekTopHoe
MPOCTPAHCTBO CO CKANAPHLIM YMHOXEHMEM (BbIMOMHEHUE UHAVBUAYANLHOW
paboTbl).
JnHeiiHble oToBpaXkeHNs. MNpeobpa3oBaHre MaTPULI OTOOPaXKEHNS MpK
3ameHe 6a3uca (NOAroToBKa 1 HanucaHve pedepara).
JInHeliHble 0TOBPaXKEHN BEKTOPHBIX MPOCTPAHCTB (BbINO/IHEHME
VHAMBMAYA/TEHOR paboThl).
MeTog koopauHaT. OCHOBHbIE 33faun, peLlaemMble METOL0M KOOPAMHAT
(BbIMO/HEHWE VHAMBUAYANBHOW paboThl).
Mpamas AvHuA. Cnocobbl 3afaHns NPSMOI IMHUM Ha NNOCKOCTY (pacyeTHOo-
rpagumueckas pa6ora).
OCHOBHbIe 3aa4M Ha NPAMYH SIMHUIO (BbINO/IHEHWE MHAMBUAYabHOM
paboTsl).
JlnHnn BTOpOro nopaska. OKpY>KHOCTbL Anamnc. CBA3b annunca ¢
OKPYXXHOCTbIO. [npekTpucel annunca (pacyeTHo-rpagmuyeckas pabora).
JInHeliHOe N-MepHOe BEKTOpPHOE MpocTpaHcTBo V. A(hMHHOE N-MepHOe
npocTpaHcTBo. AddUHHbLIE Npeobpa3oBaHNs B aUHHOM M-MepHOM
npocTpaHCcTBe (pacyeTHO-rpaduyeckas paboTa).
MnockocTtb. ObLee ypaBHEHWE NNOCKOCTU. YpaBHEHWE NI0CKOCTY B
oTpe3kax. B3ammHoe pacnonoxeHue niockocTeil. OCHOBHbIe 3a4ayn Ha
COCTaB/IEHNE YPaBHEHUS MIOCKOCTU (pacyeTHO-rpadmyeckas pabota).
Mpsamas B NpoCTpaHCTBe. B3avMHOe pacronoXeHvie AByx npsmbIX. B3avmHoe
pacrnono)eHue NpsaMoli U NAOCKOCTY (BbINO/IHEHWE VHAMBUAYabHOM
pa6oTbl).
KaHOHMYeckmne ypaBHeHWS MOBEPXHOCTEN BTOPOro MOpsiaKa.
Anmncougbl. Munep6ononabl. Mapabonongsl. LinnnHapsl. KoHycbl. Cepa.
MeTog napannenbHbIX CEeYeHNA (pacyeTHO-rpadryeckas paboTa).
WTorosa Ic

Hcemectp
[JelicTBMUTeNbHbIE uncna. AGCONOTHASA BENUYMHA [JeACTBMTENBHOIO Ymncna.
Cnocobbl 3afaHns PyHKUMK (BbIMOMHEHWE VHAMB. paboThl).
Uucnosble NoCnesoBaTeNlbHOCTH, UX Npefensl, (CamMOCT-e U3yUdeHre TeMbl)
Mpegen ¢yHKUMM B TOUKe. PacKpbiTve HeonpeaeneHHOCTeN (BbINOIHEHe
NHAMBUAYabHOW paboThl).
3ameuatesibHble npegesnbl (MOArOTOBKA U HanmncaHue pedepara).
Mpon3BoAHbIE OCHOBHBIX 3/1EMEHTaPHbIX (DYHKLWIA (BbINOSHEHME
VHAMBWAYaASTbHON paboThl).
"eOMETPUYECKNIA 1 MEXAHWYECKWI CMbICN MPOU3BOAHON. Y paBHEHWE

TpyLoemMKOCTb
(B yacax)

>
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Pasgen 8

Pasgen 9

Pasgen 10

Pasgen 11

Pasgen 12

17

19,20

21

22

23

24

25

26

27
28

29,30

31,32

KacaTeflbHOW 1 ypaBHeHVie HOpMan K KpYBOIA (CaMOCT-€ U3yUeHue TeMbl).
Mpou3BOAHbIE CNOXHBIX, HESBHbIX U NapaMeTpUUecKy 3aaHHbIX (DYHKLMIA
(BbINO/IHEHWE UHAMBUAYILHOW paboThl).

Norapudmunyeckoe auddepeHumposaHue. Mpasuno Slonutans (NOAroToBka u
HanucaHve pegepata).

LndepeHupman. MpnbanKeHHbIE BbIMMCIEHWA C NOMOLLLIO AnddepeHumana
(NpakTnyeckoe 3aHATHE).

Mpon3BOoAHbIe 1 AnddepeHLMabl BbICIMX NOPAAKOB (MOArOTOBKA U
HanucaHve pedepara).

VccnegosaHue (yHKUmin. Bo3pacTaHue 1 y6biBaHVe QyHKLUMIA. SKCTPEMyMbl
(yHKUMKW. TMpUMeHeHVe BTOPOIA NPON3BOLHON K MCCNeA0BaHWIO (DYHKLMM
(BbINONHEHVE NHAMBUAYaIbHON paboThl).

Tabnuua nHTerpanos. CBolicTBa MHTErpasnos. HenocpescTeeHHoe
VHTErpupoBaHve (CaMocT-e 13y4eHue TeMbl)

VIHTerprpoBaHue NoACTaHOBKOW M N0 4acTAM (BbINOHEHVE VHAMBUAYANbHOW
paboThl).

PyHKUMK, cofepallye KBapaTHbIA TPeXUneH B 3HameHartese. x
MHTErpupoBaHue (BbIMOSHEHUE MHAVBUAYAIbHON paboThl).

VIHTerpmpoBaHve TPUroHOMETPUYECKMX (DYHKUMIA. YHUBEPCAIbHbIE
NnoLCTaHOBKM (MOArOTOBKA W HanucaHve pedepara).

VIHTerpmpoBaHve umppauvoHanbHbIX GyHKLmKU. MogcTaHoBKM Jiinepa
(BbINO/IHEHWE UHAMBUAYILHOW paboThl).

OnpegeneHHbIA MHTerpan, ero CBOMCTBA W BblUMCIEHME (CAMOCT-e U3yUeHue
TeMbI).

Heco6CTBeHHbIE MHTErpanbl. HTerpabl ¢ 6eCKOHEUHBbIMM Npeaenamu.
WHTerpanbl 0T HeorpaHnyeHHbIX DYHKLUWIA (BbINOIHEHVE UHAVMBUAYANLHOM
paboThbl).

"eomeTpryeckue 1 QPU3NYECKMEe NMPUIOKEHNS OMPeSeneHHOro NHTerpana
(nofroToBKa v HanmcaHve pegepara).

YacTHble Npou3BOAHbIE U NOMHbIA AnddhepeHLMan PYHKLWA AByX
nepeMeHHbIX (BbINOIHEHME MHAMBUAYaIbHON PaboThl).

Mpou3soaHas no HarnpasneHuto. [pagneHT (NoAroTOBKa M HanmcaHwue
pecepara).

SKCTpeMyM (hyHKUMM ABYX NepeMeHHbIX. VccnefoBaHue yHKLWN Ha
3KCTPEMYM (BbIMOMHEHWE VHAVBUAYANbHOW paboTbl).

PYHKLMOHAIbHbIE NPOCTPaHCTBa. MeTpuueckvie v MHeliHble NPOCTPaHCTBa.
HopmupoBaHHbIe NPOCTPaHCTBA U X CBOMCTBA (CAMOCT-€ M3y4eHue Tembl).
JnddepeHunanbHble  ypaBHeHWS € pasfenstoyMMca  MepeMeHHbIMU.
OfHopoaHble  auddpepeHUMabHble  ypaBHeHUs.  AuddepeHumanbHble
ypaBHeHMs 1 nopsagka, MPUBOAALLMECS K OLHOPOAHbLIM  (BbIMOMHEHME
VHAMBMAYASIbHOI PaboThl).

JnHeiiHble gudihepeHUManbHble ypaBHeHNs 1nopsagka. YpasHeHus BepHynm
(camocT-e n3yyeHue Tembl).

HekoTopble BUAbI AndhepeHUMaIbHbIX.YpaBHEHNI Il MopsALKa,
JonycKaroLye noHmkKeHe nopagka (MoAroToBKa U HanucaHue pedepara).
NnHeiHble guddepeHUmanbHble ypaBHeHVs W nopsgka € MOCTOAHHbIMU
KO3puMLUMEeHTaMN,  OAHOPOAHbIE W HeOAHOPOAHble  (BbINOHEHME
NHAMBWAYabHOW paboThl).

JvhdepeHumanbHble ypaBHEHWS! B YaCTHbLIX MPOU3BOAHBLIX. OCHOBHbIE TUMbI
YpaBHEHW A  MaTeMaTU4yeckol (UMK MpumeHeHe  Teopum
AnddepeHUmanbHbIX  YpaBHEHUN K Teopun  KonebaHun (noaroToBka W
HanucaHve pedepara).

Uuncnosble NOcnefoBaTeNlbHOCTM U psfbl, MPU3HAKM CXOAMMOCTU. [pu3Hak
NeibHMUa  CXOOMMOCTM  3HAKOMEPEMEHHbIX  pPsgoB  (BbIMNOMHEHWe
VHAVBUAYABHON paboTbl).

CTeneHHble psAgbl. VHTepBan u paguyc cxogumocTu. Psgbl Teinopa u
MaknopeHa (BbIMO/IHEHNE MHAMBUAYaNbHOW PaboThbl).

BbluncneHve onpegeneHHbIX WHTErpasioB C MOMOLLBH PAAoB  (CamocT-e
N3yYeHUE TeMbI).

apmMoHMyeckuii aHam3. PasnoxeHue B psaf Dypbe YETHbIX UM HEYETHbIX
(hyHKUMiA (MOArOTOBKA M HamncaHue pedeparta).

Onepauym c KOMMIEKCHBIMM ymcnamm B anrebpanyeckoi,
TPUTOHOMETPUYECKOIA n noKasaTe/lbHOM thopme (BbINONHEHME
VHAVBUAYATBHON paboTbl).



Pasgen 13

Pasgen 14

Pasgen 15

Pasgen 16

Pasgen 17

33,34

35,36

o

14

22

23

24

25

[JnddepeHumpoBaHme yHKLMM KOMMIEKCHOW MepeMeHHO

(camocT-e n3yyeHve Tembl).

MpeobpazosaHue Jlannaca. PeleHvie audpepeHUMaIbHbIX YPaBHEHWA 1

CYCTEM OrepaLyoHHLIM METOLOM (MOAroTOBKa M HarucaHue pedepara).
WToro 3a llc

1M1 cemecTp

KombuHaTopuka,  Tunbl  coefuHeHwiA.  Knaccuueckasd — BEpOSTHOCT.

"eoMeTpuYecKast BEPOSTHOCTb (BbIMOHEHWE UHAVB. 334aHNA).

CrnoXKeHve 1 YMHOXEHMWEe BEpPOATHOCTENA. YC/OBHas BEPOATHOCTb. dopmyna

nonHoi BeposTHocTU. dopmyna baiieca, (BbINONHEHWE MHAMB. 3a[aHNS).

MoBTOpHbIe HE3aBUCUMbIE COObITUA. Cxema bepHynnn. ®opmyna BepHynnu.

AcCMMNTOTUYECKNE thopmMy bl MMyaccoHa n Myaspa-/lannaca.
HaueposTHelilee uymcno. Teopema BepHyniu (MOArOTOBKa M HammcaHue
pecepara).

OCB 1 HCB, ux (hyHKUMOHaNbHbIE U YMCNOBbIE XapaKTepUCTUKM. OCHOBHbIE
3aKOHbl pacnipegeneHus CB, ux xapaktepucTvku. CBbl, nonyvarowmecs m3
HOPM&/IbHOTO pacnpegeneHns: pacnpegeneHne CTbiOfeHTa, pacnpefeneHue
duwepa-CHeaekopa,  Xu-KBagpaT  pacnpefeneHve(pacyeTHo-rpajmyeckas
paboTa).

®yHKum o1 CB, nX (YHKUMOHabHbIE W YWCNOBblE XapaKTepPUCTUKM.
OsymepHble CB, WX (YHKUMOHa/IbHbIE W YMCNOBble XapaKTepuCTUKM
(camOCTOSATHNBLHOE M3YYeH e TeMb)

3akoH Gonbwmx uwucen. [pegenbHble TeOpeMbl 3aKOHA OOMbLUMX YMCEN.
Teopema JS1anyHoBa (NOAroToBKa 1 HanucaHue pedepara)

Buabl oT6opa. 3MMMPUYECKOe pacrpefenieHne. IMMupuyeckas (yHKUMA
pacnpegeneHus, ee cBoiicTea. [MoUIOH v rucTorpamma (BbINOMHEHUE VHAMB.
paboThbl)

ToyeyHble OLEHKW MNapaMeTpoB pacrpefeneHus: BblIGOPOUHAA CpeaHss,
BbIOOPOYHAA W UCMpaBneHHas [Aucrepcumn, BbIGOPOYHOE W MCMpaBfieHHOe
CpeAHeKBagpaTNyeckoe OTK/IOHEHWe, X CBOWCTBA. OMMUPUYECKME MOMEHTDI.
KoatppmumeHT  acummetpumn.  Ikcuecc. Moga.  MegmaHa.  Pa3max
BapbupoBaHua. KoagduumeHT Bapuauum (pacyeTHo-rpaduyeckas pabora).
WHTepBanbHble  (HEMpepbiBHbIE)  OLEHKW MapameTpoB  pacrpeaeneHus.
[JloBeputenbHas BepoSTHOCTb (HaAEXHOCTb). [lOBEepUTE/bHbIA  MHTEpBa.
HekoTopble BUAbl 4OBEPUTENbHBIX MHTEPBAOB. MeToa (p (camocTosATeNbHOE
N3y4YeHue TeMbI)

Kputuueckme Toukn. Kputnueckue o6nactu. Buabl kpuTudecknx obnactein u
MX HaxoxgeHue. MOLLHOCTb KpUTepWs, €ro HaxoXieHue (BbIMOHeHWe
WHAMB. paboThbl)

MpoBepka runotes o napameTpax pacnpegeneHus. CpaBHeHWE [BYX
BbIGOPOUHbIX  CpegHuX, ABYX  Aucrepcuil.  CpaBHeHWe  OLUEHKU ¢
rMNOTETUYECKUM  NapaMeTpoM. Kputepuii  bapTneta. Kputepuii
KouHepa(pacuyeTHo-rpagmyeckas paboTa).

MpoBepka rMnNoTe3bl O 3aKOHe pacnpeferieHnst reHepanbHOW COBOKYMHOCTMW.
KpuTepuii cornacusa MupcoHa (gomaluHss pabota).

MocTpoeHWe ypaBHEHUA MPSMOIA NWHUM PErpeccuM METOLOM HaVMEHbLUMX
kBagpaToB (MHK). Bbi6bopoyHble KO3IDHULMEHT KOPPENALMM, ero CBOMCTBA.
MpoBepka runoTesbl 0O  3HAYMMOCTM  BbIGOPOUHOrO  KO3hMLMeHTa
Koppenauum(pacyeTHo-rpagmyeckas pabora).

MpocTeiimne  cnyvam  KPUBOAWMHENHOW  Koppensumn.  BbibopouHble
KOpPensiuMoHHOe OTHOLLEHWe, €ero CBOMCTBA. PaHroBble KO3D(MULMEHTbI
Koppenaumn: CnupmeHa n Kenganna (MOAroToBKa 1 HanucaHve pedepata)
VIHTEpNONSUMOHHBIA  MHOrouneH JlarpaHka. TOYHOCTb  MHTEPNOSLMA
(MpakTuueckoe 3aHATHE).

KoHeuHble  pasHocTW.  PasgeneHHble  pasHOCTW.  HTepnonsiuMoHHble
MHOro4ieHbl HbHOTOHA A1 PaBHOOTCTOSALMX U HEPaBHOOTCTOALUMX Y3/10B
WHTepronauun (pacyeTHo-rpagmyeckas pabora).

Matematuueckass ob6paboTka faHHbIX. MeTof cpefHuX. MeTog BblGpaHHbIX
TOYeK (NPaKTUYEeCKOe 3aHATME Ha IBM).

MeTog HavmeHbLIMX KBaApaToB. TOYHOCTb annpokcumaumu. CraaxusaHue
3KCNEPUMEHTabHBIX AaHHbIX (MPaKTUYecKoe 3aHATUE).

MpubnmxeHne ¢yHKUWA Ha OCHOBE PAAOB WM MHOrOYNeHoB. Psag Teiinopa.
MHorouneHbl Yebbillesa. BbluncieHve 3Ha4eHNA GyHKLUMIA Ha OCHOBE PsAoB
1 MHOrouneHoB (MOAroToBKa 1 HanucaHue pedepara).

72
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UucneHHoe AundhepeHUmMpoBaHue. Ddopmy/ bl NpUGINXKEHHOTO
OndepeHLMpoBaHNS  OCHOBaHHbIE Ha  WHTEPMOAALMOHHBLIX  (hopMynax
HbtoToHa 1 Jlarparka. TOYHOCTb  YMCMIEHHOrO  AnddepeHLpoBaHus
(NpakTuyeckoe MHAMBUAYaIbHOE 3afjaHue).
UucneHHoe wHTerpupoBaHve. [lpocTeiiluve  KBagpaTypHble  (GOpMY/ibl.
27 O6o6wieHHass  dopmyna  HbtoToHa-KoTeca.  TOYHOCTb  YMC/IEHHOTO
WHTerpupoBaHus (MpakTUYecKoe 3aHATHE).
UncneHHble  METOAbl  PeLleHUs  OObIKHOBEHHbIX — Ant(epeHUMaIbHbIX
88  ypaBHeHuii. MeTop Jiinepa o peLueHns auddepeHunanbHbIX ypaBHEHUI 1
Pasgen 19 cucTeM AnddepeHLManbHbIX ypaBHEHUIA (NMPaKTUYECKOE 3aHATME Ha OBM).
MeTog PyHre-Kytra gna pewieHus auddepeHumanbHbIX YPaBHEHUA U KX
29 cucTeM. OKCTPanonsAUMOHHbIA MeToh Agamca (MOArOTOBKA W HanvcaHue

26
Pasgen 18

petpepara).
WMToro 3a 1c
Bcero
5. TMpumMepHan TemaTuKa KypCOBbIX MPOEKTOB (paboT)
He npefycMOTpeHsbI
6. Ob6pasoBaTe/ibHble TEXHONOM UMK
CeMECTp BVI,E[I I/Icnonb3ye|v|b|e MHTEPAKTUBHbIE O6pa3OBaTe}'IbeIe TEXHOJIOIrnun
3aHATUA
(n, np,
JP)

MucbMeHHas NporpaMMMpoBaHHas NeKUUs; UHTepPaKTUBHAA NeKuus-
n KOH(pepeHLmA.
(Pa3men 1tema 4; Pazgen 2 Tema 3; Pa3gen 4 Tema 5; Pasgen 5 Tema 1)
PaboTa ¢ rpajmyeckum pefakTopom «Paint»; PaboTa ¢ pejakTopom
Mnp 3NeKTPOHHbIX Tabnuy, MickrosoftExcel; pelueHve MHTepaKTVBHbIX 3afay;
3N1eKTPOHHOE TECTMPOBAHUE.
- TEXHO/Or WA KONMEKTUBHON MbIC/INTENBHOW AeATeNbHOCTY;
- rpynnosast AMUCKycCus;
- 337aHHaA (NOVMCKOBO-UCCNEL0BATE/bCKAA) TEXHOMOMUS;
- KOMMbIOTEPHBIE TEXHOIOTMK 06YUEHN.

np
Wtoro 3a | cemectp
MncbMeHHaa nporpaMM1poBaHHasn NeKUMa; UHTepPaKTUBHAS NeKkuus-
n KOH(epeHuys.
(Pa3gen 6 Tema 2; Pasgen 7 Tema 4; Pazaen 8 Tcma33: Pasgen 9 Tema 2)
PaboTa ¢ HayuHbIMM Ka/lbKynsiTopamu cepui ES; peLueHne nHTepakTUBHbIX
P 3afay; 3MIEKTPOHHOE TECTUPOBaHNE,
TEXHOMOTUSA KOMIEKTUBHOW MbICIUTENBHON AEATEbHOCTY;
rpynnoBas GUCKYCCUs;
3afiaHHas (MOMCKOBO-MCCNeaoBaTeNlbcKast) TEXHOMOMNS;
BKOMMbIOTEPHbIE TEXHOOTUK 06YUeHN.

np
Mtoro 3a 2 cemectp

52
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KonunyecTtso
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OueHOYHble CpeacTBa /1 TeKYLUEro KOHTPOASA YCreBaeMOCTW,MPOMEXYTOUYHON aTTecTauum Mo utoram
"I-HK-MV gricumnnnHbl 1 y4ebHO-Meroanyeckoe obecreyeHne CaMoCcToATeIbHOM PaboTbl CTYAEHTOB
lMepBbIil CEMECTP
Mpii.'n'f) BapnaHTa camocTOATENbHOR paboThl SIn/
I mV iiw; i, cuctemy metogom Kpamepa. CaenaTb NPOBEPKY.

[ A+r+2r=4
j2v-y+3z=9
12v+3r— —3

(
152

2) Haiit mHorouneH ot matpuupl A, ecmf (x) = x2—4x+2. A= 7 12

301
\Y Yy

/lpumep BapuaHTa camMocTOoATeNbHOM paboTbl No 2
i ’ M NTb cMcTeMy mMeTofoMm >KoppfaHa-Iaycca (HalTu MCXogHoe 6a3nMCcHOe peLleHmne).
3V + 2%, - Xx3- x4+ 2x5=36,
3X, - X, +2X, +5x4- x5=32,
4x, - 3X, + X3—x4-2 x5=-8.
Mpumep BapnaHTa camMoCTOSATE/bHOM paboThl Ne 3
3agaHue 1

[JaHbl KoopauHate! BepwvH nupammasl ABCD. Tpebyetcs:
I (anmcarm Bektopl AB,AC,AD BcuCTeMe OPT W HAATU MOZY/N 3TUX BEKTOPOB;
I maiimv M on mexay Bektopamun AB n AC ;

;| BblUMCUTL Mnowaab rpaHn ABC;
yaMM 06beM nvpamungsl ABCD.

A (2:-3:1) B(6;1;-1)  C(4;8;-9) D (2;-1;2)
3agaHue 2
i liii xapakTepucTuyeckme umcna W COBCTBEHHbIE BEKTOPbl JIMHEHOTO MpeobpasoBaHUs, 3afaHHOrO  MaTpuLEel

g

Mpumep BapuaHTa camoCTOATENbHON paboThl Ne 4

3agaHune 1
. IMbCYb ypaBHEHWE 3/1IMMCa, NPOXOAALLEr0 Yepe3 Toukn B(-2,4) n C(5,3), HailTn nomyocu, (IOKyCbl, SKCLLEHTPUCHTET.
3agaHue 2

2
AcvMnTOTaMV TUNep6osbl CYXKaT npsiMble Y = = —X , a 0auH U3 (OKYCOB HaxoauTcst B Touke (2,0). Hanucatb ypaBHeHwue

nnepbonbl. Halitn ee aKCLEHTpUCKTET.
Mpvmep BapnaHTa KOHTPONbHOW paboThl Jk 1
{ \

5 2
1) faHa matpuua , _ 71 2 .Haintn A 1-? CpenaTb NpOBEPKY.

301
Yy

3 '[laHHYH0 CMCTEMY MCCNeAoBaTb Ha COBMECTHOCTb M PELLMTDL €€, EC/IM OHA COBMECTHA.
"X OX,-X, =3

X +H4X, - X-=-2

X +X +X, =5

Mpumep BapuaHTa KOHTPONbHOW paboThbl Ne 2
3afaHve 1
[JaHbl BepLunHbI TpeyronbHuka ABC. TpebyeTtca Haltu:



') A/ IMHbI cTOpoH AB 1 AC, UX ypaBHEHUS U YroBble KOIW(ULMEHTDI;

2 )BenMuuHy yrna A;

') ypaBHeHMe BbicOTbl CN 1 ee A/InHYy;

4) ypaBHeHVe npamoid |, npoxoasilelt Yepes BepluMHy B napannensHo cTopoHe AC;
5) cgenatb YepTeX.

A(-1; -1) B (7; 5) C (11;-6)

3agaHue 2
Oanbl KoopamHatel Tovek A(-1,2,3), B(3,4.-1), C(0,1,-1). TpebyeTcs:
» CoCTaBWTb KaHOHUYECKME YpaBHEeHMS Npsimoii AB;
CocTaBuTb YpaBHEHME NIOCKOCTY Q, NpoxogsaLlelt Yepes ToUky C neprneHAnKynsapHo npsmoin AB:
3. I]ain 1 TouKy nepeceyeHuns npsamort AB ¢ NiockocTbo Q.

3afaHve 3
Havit paccTosiHue oT Toukm MO [0 nnockocTu, npoxoasileid vepe3 Toukn M{M 2, My

M (_3.4,-7), M2(1,5,-4), M. (-5,-2,0),M0(-12,7,-1).

Mpumep TecTa Nel

I CdopmynupyiiTe Teopemy pasfioXKeHUsi onpeaenuTens TpeTbero nopsgka. CorfacHo aToin Teopeme,
CKOJIbKMMW cnocobamyt MOXKHO BbIYUC/IUTL OMpPeennTeSb.

3anllwwute opmynbl Kpamepa.

Mpv BeauTE NPMMEP Ha BblYUCNEHME NPOU3BELEHNA MATPUL,

3alMLInTe eaMHNYHYIO MaTpuLy, hopMyy obpaTHO MaTpuupl. Nposepka.
[JaiiTe onpefeneHune paHra maTpuLpl.

OO6BbsACHUTE MOHATUA NPAMOIA M 06PaTHbIN Xo4 MeTofda Maycca.
Cdhopmynupyiite Teopemy KpoHekepa-Kanennw.

O6bAcHUTE Kak B Tabnuuax XXopgaHa-laycca KOHTPOAMPOBATb BbIYMC/IEHUS.

9. TloscHuTe Kak 13 Tabnuuy, XXopaaHa-aycca Bbinucarth peLleHne CUCTEMb,

i0. Kakoe peLleHMe CUCTEMbI Ha3bIBAETCS OMOPHbIM Y KaK ero HauTu.

i i. Kak HainTu KoopauHaTbl BEKTOPa, ECNN 3HAEM KOOPAMHATbI €ro Hauasa 1 KOHLA.
I' Kak cKnafblBaTb W BblUMTaTb BEKTOPA FrEOMETPUYECKN.

13. [ainTe onpeeneHne CKansgpHOro npou3BeaeHNs BEKTOPOB.

S wp

O NS

Mpumep TecTa Ne2

|. 3anuwmnTe [AMHY BeKTOpa; Yron MeXay [BYMS BEKTOpaMmu; YCMOBWS MapannenbHOCTU U
NeprneHaNKYNSPHOCTM ABYX BEKTOPOB.
3anunTe BEKTOPHOE W CMeELUaHHOe MPOW3BEJEHWe BEKTOPOB; VX MPUIOXKEHMs. [N MaTpuLibl

3anncaTb XapakKTepucTn4eCKoe ypaBHEHNE.
4 |

3anuwnTe paccTosHUe MeXay ABYMS TOYKaMW; KOOPAMHATbl TOUKW, Aenswieil 0TPe30oK B AaHHOM
OTHOLLUEeHMM (KOOPAMHATLI CepeanHbl 0TpesKa).

3anuwmnTe o6ullee ypaBHeHWe MPAMOM Ha MOCKOCTW; ypaBHEHWe nNpsMOM C  YI/IOBbIM
KO3(h(pMLUMEHTOM (YTO O3HAYAIOT MapameTpbl K \& b).

3anuwuimnTe yron Mexxay ABymsa NpsMbIMW; YCI0BUA Napasil. 1 nepneHt. ABYX NPsAMbIX.

3anuwmnTe ypaBHEHVE NPAMOKM, MPOXOAALer uyepe3 [Be 3afaHHble TOYKW; ypaBHEHVE MpSMOA B
OTpe3sKax.

3anuwnTe yp. NPSMORA, NPOXoAsALLel Yepes 3afaHHY TOUKY B 33laHHOM HarpaB/ieHUM; PacCcTosHME
OT TOYKW [0 MPSMOIA.

3anuwimnTe ypaBHeHMEe OKPYXXHOCTU C LIEHTPOM U pafunycoM; ypaBHEHWS Napabosibl.

3anuupTe  KaHOHMYECKOe  YpaBHEHWe  3nfiunca; ocu  (HasBaHWe), BepLUMHbI,  (POKYCb,
3KCLEHTPUCUTET (0 YeM FOBOPUT); PUCYHOK.



iU 3anuwmnte KaHOHWYECKOe ypaBHeHWEe runepbonbl; Ock  (Ha3BaHWe), BePLUMHbI,  (hOKYChl,

9KCLEHTPUCUTET; aCUMMTOTbI; PUCYHOK.
I 3anuwuTe 06Lyee ypaBHEHUE NIOCKOCTU; HOPMasbHbIA BEKTOP MIOCKOCTUW; YpaBHEHME MIOCKOCTU B

OTpe3Kax.

12, 3anuwmTe ypaBHEHME MNOCKOCTU, NPOXOAALLEN yepe3 TpK 3afaHHble TOUKM; pacCTOSHUE OT TOUKM
[0 NJIOCKOCTW.

13 3anuwmnte KaHOHMYECKME YpaBHEHWS MPAMOM B MPOCTPAHCTBE; MapameTpUUYeckue YpaBHEHWS
NPAMOI B NPOCTPaHCTBE.

Tembl 1-ro cemecTpa

1Onpepgenutenu Il v Il nopsagka, X CBOWCTBA U BbIYMCNEHVE.

2.
3.

4.

4

MwHopbI 1 anrebpanyeckue LOMONHEHWS 3/1EMEHTOB OMpefe/nTeNs.

MpvMeHeHWe onpefennTenein K UCCNeA0BAHUIO W PELLEHUIO CUCTEM JIMHEWHBLIX YpPaBHEHWUN.
®opmynbl Kpamepa.

Martpuupbl. JeicTBus Hag maTpuuamu. ObpaTHas 1 TpaHCMOHMPOBaHHas MaTpuLa.

PaHr matpuupl. PelleHMe CUCTEM NMHENHbIX anrebpanyvyeckux ypaBHeHW MeTogom [raycca.
Teopema 0 COBMECTHOCTW CUCTEMbI JIMHENHbLIX YpaBHeHU (T. KpoHekepa-Kanennw).

PewleHne  CUCTEM  JIMHEWHbIX  anrebpanMyeckKmx  ypaBHeHWA — meTogoM  >KoppjaHa-
laycca.TabnuubPKopaaHa-laycca.  lNMpaBuna  CUMMNEKCHbIX — Npeobpa3oBaHuii.OnopHbIe
PeLLeHNst CUCTEMbI NINHEAHbIX anredbpanyecknx ypaBHEHWA.

BekTopbl. [leCTBUA Haf BEKTOPaMW.

NHeliHaa  3aBUCUMOCTb W HE3aBUCUMOCTb CUCTEMbl BeKTOpPOB. CBOWCTBA  /IMHENHOM
3aBYCMMOCTM BEKTOPOB B MpoCTpaHCcTBe R.

OcCHOBHbIe 33ayu, peLlaeMble METOAOM KOOPAUHAT Ha NI0CKOCTW.

10.  JIMHUKM 1 X YpaBHeHWS.

I'1 JInnmum BTOPOro nopsaaka.
12. KoopanHaTtbl TOYEK W KOOPAWHATLI BEKTOPOB B MNPOCTpaHCTBE. BekTopHOe npoun3BeaeHue

BEKTOPOB. [MpocTeiilune CBOCTBa BEKTOPHOTO MPOU3BEAEHMUS.

N Mnockoctb. Crnocobbl 3afaHnst NAOCKOCTW. B3avMHOe pacrnofioXeHue MA0CKOCTeN. YT/oBble

COOTHOLUEHUA.

14. OCHOBHbIE 3a87a41 Ha COCTaB/IEHNE YpaBHEHWSA MIO0CKOCTW.
15. Mpamas B npocTpaHcTBe. Cnocobbl 3aaaHus.
16. LinnnHgpryeckre NoBepxXHOCTU. Y paBHEHNE MOBEPXHOCTU BPALLEHMSA.

BTopoii cemecTp

Mpumep BapMaHTa CamMoCTOATE/bHOM paboTbl M |

lairn

Y20 -

CYMMY  UenblX 3HayeHWn X, MNpuHagnexawmx o6nactv  onpedeneHus  yHKUmK
+\j8+ 2x—x
X “—X
3afjaHue 2

laimn npeaenb! PYHKLWIA:

-3X + +5x- + n -1 -
1)y n -3x+4 ) "m3_)§g 5x-2 ;3 lim 4dx2+4x 1;4 fim Y5x-1 -3
%2V - 5x-3 5x2+ 7X- 6 X3+X2+2 ' " *Pn/9x-2- 4"
\|5.r+|
3) |i Ix +3
4.v-2

MpuMep BapuaHTa caMoCTOATeNbHOM paboThbl No 2

3agaHue 1



o 2X
3aTn MHTepBasibl MOHOTOHHOCTW (DYHKLUMM U 3KCTPEMYMbI Y = 249
X2+

3agaHue 2
JaHa yHKUmMA y - -Jsx2+4x-1 1 3Ha4eHUs aprymeHTa X, =5 1 x2=5,08. TpebyeTcs Halntu
NPUGKEHHOE 3HAYEHNE (YHKLUM MPUX = X2.

Mpumep BapnaHTa camoCTOATeNbHON paboThl Ne 3
3agaHue 1

Ini";;n Bce YaCTHble MPOM3BOAHbIE BTOPOro nopsaka QPyHKUmMn r =
X +y
3agaHune2

WNccnepoBaTh (DYHKUMIO Ha 3KCTpeMyM  Z =X2+2xy +2y2-20x-28_y + 310.

Mpumep BapuaHTa CamMoCTOSATENbHON paboThl No 4
3agaHunel
HaliTn obLlee pelueHve 3aaHHOro AnMMepeHLManbHOro ypaBHEHNS W YacTHOe peLLeHue.

4 NbIpAtoLLee HavabHOMY ycnosuio y =yO0npux = x0.
\ +ylgx =cosx; x0=0; y0=5.
3agaHue 2
(X" =5x+3y.

HaiiTn o6Luee pelleHune cucteMbl andepeHumaibHbIX YpaBHeHNA-"
[y =-12x-8y.

Mpumep BapraHTa KOHTPO/bHOW paboTbl Ne 1

3agaHue 1
Haingute npovn3BogHble 3afaHHbIX (PYHKUWIA.

8X 1 2)y = (43'37+cos33x)5; 3)y =arctg +2xc’NT
vV —bx+4 X

*=InJ] 3 —— ;5)y = (arctg2xyh
X"-6x-7

3agaHue 2
HaliTn HeonpefeneHHble UHTerpabl:

4X' +3X7- 2X2+X- 6 .
dx; 6) | —+-------- dx; B) f3xsindxx/x.
m/ 2x2 VO [hrTede ot
3agaHue 3
Bbluncnutb Naowanb urypbl, orpaHUYeHHON yYKa3aHHbIMU NIMHUAMMN:
I . I
=X y=—=xX+2
y 9 y 3

Mpumep BapnaHTa KOHTPOSbHON padoThbl Ne 2

3agaHuve 1
JKCNepUMEHTa/IbHO YCTAHOB/IEHO, YTO W3AEPXKKW OT BbIMyCKa X efVHUL, NPOoAYKLMX NepBoro Buaa
N T eQvHUL NPOAYKLUMM BTOPOrO BUAA BblpakaeTcs B Buae yHKumMn Z =f(x\y) cooTBeTCTBEHHO. Hailtn

MUHUMaJTbHble M3OePXKM (Zmin) . 3anucaTb CMbIC/IOBON OTBET, YKa3aB HalfeHHble 3HaYeHUs X U Yy U
OKOTPEMYM  (PYHKLMW.



Z=x2+2xy +2y2-20x-28y +3\0.
3agaHue2

HaliT o6lLuee pelleHne 3afaHHOTO AMGdEepPeHUMaNbHOrO YPaBHEHNST W YaCTHOe peLLeHume,

Y/0BNIETBOPSHOLLIEE HAaYalbHOMY YCnoButo y =y (npnx = x0.

r +ylgx = cosx; x0=0; y0=5.
3agaHue 3

® -l n
[aH cteneHHOW psg” ----j=. HanucaTb NepBble YETbIPE Y/eHa psida, HalTu MHTepBas CXOAMMOCTY
5llyl_I

psAa 1 BbISICHUTb BOMPOC O CXOAMMOCTY psifia Ha KOHLAX MHTepBasa.

(\

10.

—

N

IMpumep TecTa Nel

YKasatb BuAbl HeonpeaeneHHocTeir. Popmysibl NePBOro (ero cefCTBMA) Y BTOPOro 3ameyaTeslbHbIX
npeaesnos.

PU3NYECKNIA, FEOMETPUYECKNIA CMbIC/ MPON3BOAHLIX. MpaBuna andhepeHLMpoBaHNS.
Tabnuua Npoun3BOAHbIX.

Onpepfenexve guddepeHymana yHkunn. Mpasuno Jlonutans.

CxeMa HaxoXaeHNs NHTepBa/loB BO3pacTaHus, YObIBaHWS U KCTPEMYMOB (DYHKLMM.
ACMNTOTHI rpaduka yHKLMN.

CxeMa HaxoXAeHNs NHTePBa/I0B BbIMYK/IOCTU, BOTHYTOCTM U TOYEK Mepernoda gyHKuum,
Tabnvua nHTerpaios.

dopmyna UHTErpypoBaHKA No YacTaM. YHuBepcasibHas TPUrOHOMETPUYECKas NOACTaHOBKa.
CaolicTBa onpegeneHHoro uHterpana. ®opmyna HetoToHa-SlelibHnUa.

. Cnyyan Ans BblYMCNEHNS NNOLWAAN KPUBONMHEAHON TpaneLmu.

Mpumep TecTa No2

i 1onHbIA guddepeHuman yHKUMN ABYX NepeMeHHbIX. AuddepeHuman BTOPoro nopsaka.
lMpon3BofHas Mo Hanpas/EHWIO, TPAAVEHT.

Cxema na HaX0XKAeHWs IKCTpeMyMa PYHKLMA ABYX MepeMeHHbIX.

NuHeitHoe anddepeHUManbHOE ypaBHeEHWe MEPBOro nopsaka (Mcnosnb3yeMas MofACTaHOBKA MpU ero
peLLeHun).

OpHopofHoe aud. ypasHeHue 1-ro nopsgka (MCrnosib3yeMas NoACTaHOBKa).

NnHeiltHoe opHopogHOe  AudipepeHUManbHOe  ypaBHEHWE 2-T0 Mopsiika € MOCTOSIHHBIMK
KoahdpuumeHTamun. PopmMyibl peLeHns Ana TPex Cyyaes.

OnpepeneHve YnicnoBoro paga. MpusHaky cXoguMocTy PAL0B C NOMOXUTENNbHbIMK YneHamu (Kowuw,
Jonambepa).

3Hakouepeaytowmecs psabl. MpusHak SeiibHMUa.

OnpepeneHve cTeneHHOro psaga. Pagnyc cxogumocTtu psga (hopmysibl ero BbIYUCIEHNS).
OnpefeneHre KOMMMIEKCHOro YMcna B airebpanyeckoin n TpUroHOMETPUYECKO (opmax.

Tembl 2-ro cemecTpa

Mpegen (YHKUMM B TOYKe. OCHOBHble TeopeMbl O npefenax QYHKUWA. PackpbiTue
HeonpeLeneHHoCTel. 3aMeyaTe/bHble npesensbl.

HenpepbIBHOCTb (hyHKUMIA. TOUKM paspbiBa U MX Knaccugmkaums.

OnpepfeneHvie NPoOV3BOAHON. MexaHUYeCKUin 1 reoMeTpUYECKMiA CMbIC/T MPOM3BOAHON. Tabnmua
MPOV3BOAHBIX OCHOBHbIX 3/1EMEHTAPHbIX (PYHKLMNA.

11pon3BofHas CNOXHOM, HEABHON, NapameTPUYECKN 3a4aHHON (yHKLMN.

AndepeHuyman GyHKUMKN, ero reoMeTpuYeckmnii CMbIc/. MpnbamKEHHbIE BbIYMUCIEHMS C NOMOLLbIO

anddepeHumana.



i lpou3BofHblE U AndepeHLManbl BbICLUMX NOpsakoB. O6LMe npaBuia HaXOXAEHUS BbICLUMX
MPOV3BOAHbIX.
7. WccneposaHve PyHKUMA. BospacTaHune 1 ybbiBaHWE (YHKUMIA.IKCTpeMYMbl (YyHKUMW. 3afaum o
HanbOoNbLUMX N HAUMEHBLUMX 3HAYEHUAX (DYHKLLUIA.
8. TpumeHeHMe BTOPOM MPOM3BOAHOM K WUCCNEA0BAHUIO (PYHKUMW. ACUMMTOTHI MIOCKUX KPUBbIX.
Cxewma vccnefoBaHus, rpaukm.
MepBoo6pasHasd (YHKUMW U HeonpefeneHHbld  wuHTerpan. CBOWCTBA  HEOMpPeAeneHHOro
ymaTerpana. Tabnmua MHTerpasioB OCHOBHbIX 3/1EMEHTaPHbIX (DYHKLWIA.
10. OCHOBHble MeTOfbl WHTErpuvpoBaHWA: HernocpeLCTBEeHHOe WHTErpupoBaHune, WHTErpupoBaHue
MOLCTaHOBKOW ¥ MO YaCTAM.
11. NHTerpupoBaHue 3/1IEMeHTapHbIX Apobei. PekyppeHTHas (hopmyna.HTerpupoBaHue
TPUTOHOMETPUYECKUX BbIPOKEHUIA. HTErprpoBaHue nppawMoHaibHbIX QYHKLANA.
12. OnpegeneHHbIA MHTErpa, ero CBOWCTBA, CMOCOObI BbIYMUCIEHMS. Heco6CTBEHHbIE WHTErpasibl.
"eomMeTpuyeckre, MexaHUYecKune 1 Pr3nyeckre NPUIOKeHUA ONpeaeneHHOro MHTerpaa.
5. ®YHKUMN HECKONbKMX MepeMeHHbIX. YacTHble NPoM3BOAHbIE M NOMHLIA AnddepeHuman QyHKUMA
[BYX MepeMeHHbIX.
N OKCTpeMyM (YHKUMM [BYX MNepeMeHHbIX. Hanbonbllee M HauMeHbllee 3HaveHve (DYHKUMM B
3aMKHYTOW 0651acTu.
15. O6blKHOBEHHbIEe Au(depeHLManbHble ypaBHeHUsA.  JIMHeWHble AndepeHumanbHble ypaBHEHUS
MepBoro nopsjaka.
4 JInHeliHble andhepeHumanbHble YpaBHEHMS BbICLLUMX NopsiAkoB. ObLime ceeeHus.
17 Yucnosble nOCnefoBaTeNlbHOCTN U pAfbl.l1pU3HaKM CXOAMMOCTU PALOB. 3HakouvepeayoLLmecs
pALbl.
IS PyHKUMOHAIbHbIE pAdbl. ABCOMOTHAA W YCNOBHaf CXOAMMOCTb  (PYHKLMOHabHBIX —PSLOB.
CreneHHble pagpl. VIHTepBan 1 pagnyc CXOAUMOCTU.
19. KomnnekcHble uucna. OnepaumMm € KOMMJIEKCHbIMW — 4Yucnamy B airebpanyeckon,
TPUrOHOMETPUYECKOI 1 NOKasaTelbHOM (hopMax.

TpeTnin cemecTp
Mpumep 6uneTa K MOAyNbHOMY KOHTPO/HO Nel

| iia cknage umeetcst 20 KMHECKOMNOB, MpUYeM 12 U3 HUX 419 LBETHbIX TeNeBM30p0B. HaliT BEpOATHOCTb
1 <. 4TO cpeay B3ATLIX 7 KMHECKOMOB OKaXXYTCA 4 KMHECKONA A1 LIBETHbLIX TENeBU30POB.

Tpn X035MCTBA BbIpaLLMBatOT KyKypy3y Ha 3epHO. BeposiTHOCTM TOro, UYTO XO3SMCTBA BbIPACTAT 3epHO
; nmuTOoro KayecTBa COOTBETCTBEHHO paBHbl 0.9, 0.8, 0.75. Haigute BEpOATHOCTM TOrO, YTO MeHee ABYX
X034MCcTB BbIPACTAT 3€PHO OT/IMYHOIO Ka4ecTBa.

Bpocae TCA MOHeTa, eC/iv OHa NnafaeT Tak, YTO CBEPXY OKasblBaeTCs repd, BbIHUMAEM OAWH LIap M3 YPHbI |;
B NPOTMBHOM cny4yae u3 ypHbl Il. ¥YpHa 1 copepXuT 3 KpacHbiX M 1 6enbin wap. YpHa Wcogepxumt 1
KpacHblii 3 BefbIX LWapa. KakoBa BEPOATHOCTb TOr0, YTO BbIHYTbIN Hayfa4y LUap OKa3aics KPacHbIM?

Ha aBTO6a3e umeeTcsd 12 aBTOMAlMH. BeposATHOCTb BbIXOAA HA JIMHWIO KaXAon M3 HUX paBHa 0.8.
Ilannute BEPOATHOCTb HOPM&a/IbHOM paboTbl aBTO6a3bl B G/VDKAMLIMIA feHb, ecnv 41 3TOro Heo6XoAMMO
nmeTb Ma IMHUN He MeHbLUe 8 aBTOMALLIVH.

10 o 1 2 O
p 01 04 01 03 01
Haitt: @) dyHKumto pacnpegeneHns CBX; 6) BeposiTHOCTb Toro, 4to CBX nNpUMeT 3HayeHue U3
NnpomexXyTKa [-1-21-
v yaiiHas BefimumMHa X 3afjaHa 3aKOHOM pacnpeseneHus:
x 110 1 2 ©
A 01 04 01 03 01
Uaittn M(Y), ecnm } -2X~ +3X -1 ?He Haxops 3aKOH pacnpeaeneHus Y.
7.CnyvaitHas BenvymHa X 3agaHa NaoTHOCTLIO pacnpesesieHuns:
" \ax, x e [0;2]
"~ 1 0.8-e[0;2]



i lai-Vni: a) NOCTOsSHHYHO a ; 6) hyHKUmMIo pacnpegeneHns CBX; B) M(X).
Mpumep GuneTa K MoAyIbHOMY KOHTPO/o Ne2

I.JaHo pacnpepeneHne npu3HakKax

TpebyeTca: a) NOCTPOUTbL NOJIUTOH YacToT,

G maii m x, D, S, V,A, E, Mo, Me\

B) cunTasi, YTo NpPU3HaK X pacnpegenieH HopMasibHO, HaWTU AOBEPUTESbHbIN MHTEPBas, NOKPbLIBAKLWMNI HEM3BECTHOE
MareMatnyeckoe oXxXngaHune ac Hage>XHOCTbHO Y.

1;y=095 X 0 5 10 15 20 25 30 3b

n 3 3 5 6 4 2 1 1
2. [ons fedeKTHbIX feTanei coctasnset p% . MpomnsBoguTca N ucnbiTaHniAi U N Takmx cepuid. Monyunnu

M Urueckoe pacnpeaeneHve npusHaka X-uncna AedeKTHbIX N3aennm

\Y n,

145

1 120
3 37
A n
4 7

V 320
P 0.9
n 75

Mpn ypoBHe 3HayMmoctTM a = 0.05 npoeepuTb HYNEBYH rUMNOTe3y O pacnpegeneHun [lyaccoHa. Ha
OfIHO KOOPAMHATHOW MIOCKOCTU NOCTPOUTb MOSIUIOHbI YacTOT AN SMIUPUYECKOrO U TEOPETUYECKOrO
pacnpeeneHnin. CpaBHUTb

51i.KoTopas reHepasibHas COBOKYMHOCTb M3y4aeTcs Mo npusHakam X u Y. VI3BECTHO, UTO Mexay 3TUMU
=1 1 01 CyLLeCTBYeT IMHENHaA KOPPenauMoHHas 3aBUCUMOCTb. 10 pe3ynbTatam M3MepPeHWUA 3HaYeHNI

mmp/3viakoB X 1Y MonyyeHa KoppensaumMoHHas Tabnmua.

TpebyeTcs COCTaBUTb ypaBHeHMe NPSAMOIA perpeccumn Y Ha X, MOCTPOUTL rpatinK M OLEHUTb TECHOTY CBA3W

mexay Y u X

X 55 70 85 10 115 13 My
36 6
5% 4 8 12
7% 4 7 3 14
96 2 8 16 26

116 9 5 14
136 8 6 4 18
156 5 3 8
176 2 2

nx 14 17 20 29 n 9 100

O6pasupl 3agaHnin K nabopaTopHbIM paboTam

JabopaTopHas pa6oTa Nel.
3ajaHve 1
I. Ha cknage nmeetcst 20 KMHECKONOB, NpUYeM 12 U3 HUX 415 LBETHbIX TENEBU30POB. HaliTu BEpOSATHOCTL TOrO, YTO
cpeay B3ATbIX 7 KMHECKOMOB OKaXyTCA 4 KMHECKOMa 4151 LiBETHbIX TE/IEBN30PO0B.



2.BepoAaTHocTb 6e30TKa3HOM paboTbl B TeHEHUE rapaHTUIMHOMO CPoKa A/19 Nepeoro npuéopa pasHa 0.8. 4ns BTOPOro -
0.9. .na TpeTbero- 0.7. KakoBa BepOSTHOCTb TOFO, YTO B TEYEHME rapaHTUIHOIO CPOKa OKaXKyTCs paboToCNOCOOHbIMM
X0TA 6bl fBa nNpubopa?

5. llepsas 6puraga npounssogut 60% Bceli NPOLyKLUMKM, BTOpast - 25%, TpeTbs - 15%. KakoBa BepOSITHOCTb TOFO, 4TO
Haygady B3sTOe W3LeNne OKasasioch A06pOKavecTBEHHOe, ecnin NPoLeHT 6paka cocTaBnseT 10% ans nepsoin, 5% Ang

BTOpOM 1 2% Ans TPETbeN Opuragbl?
-l Mn aBToGase MMeeTCs 12 aBTOMalUMH. BeposiTHOCTb BbIXOAA Ha NIMHWIO KaXXaol u3 Hux pasHa 0.8. Havigute

BEpPOS: MOCTb HOPMa/IbHON paboTbl aBTO6a3bl B 6VKAMLLNIA AeHb, €CIN ANS 3TOF0 HEO6XOAMMO UMETb Ha JIMHWUN He
MeHbLle 8 aBTOMALLVH.

NabopaTopHas paboTa M2.
3agaHve 1
B sagayax 1-20 TpebyeTca: a) COCTaBWTb 3aKOH pacnpefeneHuss CBX; 6) HalWTu M MOCTPOUTb (PYHKLMIO
pacnpegenenus CB X., B) HaliTW YMCNOBbIE XapaKTePUCTUKMN.
I.B naptum 3 15 getanein 10 ctaHAapTHbIX. Haypgady B3snm Tpu getanm. CBX - uncio CTaHAapTHbIX feTanei cpeau
0TOOpaHHbIX.
3afaHve 2

eonyax 1-20 cnyyaitHas BenmyMHa X 3agaHa NIoTHOCTbIO pacnpegeneHus f(x). TpebyeTca HailTw: a) NOCTOAHHYHO

a: 6) (yHkumio pacnpegeneHns CBX; B) matemaTMyecKoe OXuiaHue, AWUCNEPCUI0, CpeaHeKBagpaTnyeckoe

OTK/IOHEeHMe: ) BEPOSITHOCTb TOro, uto CB X npumeT 3HaueHne 13 nHtepeana (OQ (5 ).

pmy XK xe B2 -5 0215
' o,Ar [1;2]

3ajaHve 3.
[OnvHa M3roTaBMBaeMbIX WU3LENWIA NPeACTaBAAET CyYaliHyt0 BENUYMHY, CpefHee 3HayeHne KoTopol paBHO 90 cwm.

Ovcnepcus  3TOW  BenMuMHbl paBHa 0,0225. OueHWTb CHM3Y BEPOSTHOCTb TOrO, UTO OTK/IOHEHWE [A/INHbI
M3rOTOB/MIEHHOT0 M3JENNS OT ee CPeHEro 3Ha4eHMs Mo abCoMOTHON BeMMYMHE He npeB3oinaeTt 0,4 cm.

NabopaTopHas paboTa M3.

3apaHve 1
Ceu.ua A
X -2 -1 0 1 2
A 0,2 0,4 01 01 0,2

Ilain v 3akoH pacnpefeneHnst CcnyyYanHo BemumHbl Y = N X3+ (2 —N) *X2+ (N —b5) X + 2V 1 [gByms
cnocobamu iVI(Y).

3ajaHve 2.
Cenua A
[JaHa nnoTHOCTb pacnpeaeneHns cyyainHolr BenunHbl X:
, oon_ (C. x €(0;D

(3a2, a6 (0;1)
11aiiT NNOTHOCTL pacnpefeneHns cnyyaiHoi BennumHbl Y —X 3 + N 1 aByms cnocobamu M(Y).

3ajaHve 3.
Cepus A.
[JaHbl 3aKOHbI PacrpeseNieHns CyyainHbIX Be/MUnH X n'Y:
-2 -1 0 Vi -1 0 I
px 005N 045 0,05+(11-/V) 03 045 02

laiiTy 3aKOH pacnpefeneHns cayyvanHom BenndmHbl Z = (N - 3) oX + (7 —N) «Y 1 aBymsi cnocobamMmM(2).

Nab6opaTopHasa paboTa M4
3apaHue 1
[aHo pacnpegeneHne npmusHaka X (cM. Tabnmubl 9 n 10)
TpebyeTca: a) NOCTPOUTb MOMNIOH YaCTOT;
6) Haiitn X, D, S, V, A, E, Mo, Mg;
B) CUMTan, 4YTo NMpusHaK X pacnpegeneH HOpManabHO, HAWTWU AOBEPUTE/IbHbLIA UHTEPBaAs, MOKPbIBAOLWMWA HEN3BECTHOE
MaTeEMaTU4ECKOE oXXnaaHme 0 C Hage>XXHOCTbI0 Y.

Cepusa A



Tabnuua 9
y=095 X 10 15 20 25 30 35 40 45
H2 ° 5 7 4 5§ 2 1
3apaHue 2

" Tabnmnuax 11 n 12 gaHo cTaTMCTUYeckoe pacnpefenieHne npusHaka X. MocTpouTe ructorpammy 4actoT, UCMOSb3ys
thopmyny Crepmxecca.
Cenua A
ATabnunua 11
1'x, 23 25 30 31 34 39 43 47 56 58 63 66 69 72

5 2 9 4 5 ° 2 9 4 2 5 2 3

3apaHue 3
B3agaHuu 3 3agadvy pewnte metogom ¢
Cepusa A
BapuaHT 2. Cpeav 250 [eTasieid, W3rOTOB/IEHHbIX CTaHKOM-aBTOMATOM, OKa3a/ioChb 32 HecTaHAapTHbIX. Haitm
/\BepUTENbHBIA MHTEPBaN, MOKPbIBAKOLLMIA C HAEXHOCTH0 /=0.99 HeusBeCTHYHO BEpOSITHOCTb P M3rOTOB/IEHMA

> NIIKOM HECTaHAApTHON AETaNW, €C/N Pe3y/bTaTbl NOAYMHEHLI OUHOMMAILHOMY PACTPeae/IEHNIO.

JabopaTopHas paboTa Neb
3apaHue 1
Cepus A
V3 6onbwoii NapTun M3nenniA 6epyT Ha Npoby n=4 m3genus. VI3BeCTHO, YTO [0S Ae(heKTHbIX W3AENMIA BO BCEM
naptum pasHa P . MpoBenn N cepuid UCTIbITaHMIA 1 MOYYUIA AMMUPUYECKOe PacrpederieHe (JaHHbIe NMpuBeLeHb! B

Ta6nuue 5. B MEPBOV CTPOKE YKasaHbl BapyiaHTbl; B MEPBOM CTOMOLE AaHbl 3HAYEHUS] MPU3HAKa, YMCMIO OMbITOB U
BEPOSAM H0eTb «YCIEXa»):

Ne
Hap.
v o joni
1 o0 102
1 131
]
J 6
7
''n” 300
L1 .018

Mpn yposHe 3HaumMmocT a = 0.05 MpoBepUTL Hy/MEBYKO TUMOTE3y O BMHOMMaTBEHOM pacnpedeneHnn. Ha ogHol
KOOPAMHATHOM MNMOCKOCTW MOCTPOUTL MOMMIOHbI YaCcTOT A/ SMIMMPUYECKOrO U TEOPETUYECKOrO pacnpeieneHuin.
CpaBHUTb.

3ajaHve 2

Mpu yposHe 3HauMmocT <= 0.05 NPOBEPUTL HYNEBYHD MUMOTE3Y O HOPMASbHOM PACTPEAENEHN TeHEPabHONM
COBOKYMHOCTMH,

Cepua N
Tabnuua 15
Ne 1

Hap.

| n | m,
0 b
I I 15
30
41
A 20
5 18
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3agaHve 3

Mo pesynbtatam N=9 3aMepoB YCTAHOB/EHO, YTO BbIOOPOYHOE CpeaHee Bpems (B CeKyHOax) W3roToBMeHUs LeTanm
X = 48. 1lpeanonarasi, YTO BPeMsi U3rOTOB/IEHWS - HOPMasIbHO pacrpeerieHHas ClyyaiiHas Be/MumHa C Avicriepeieit
01 =9. paccmotpeTb runotesy HO:a = 49 npoTrB KOHKYpUpPYHO-

e runotesbl H\\a® 49. YposeHb 3HaumMmocT a —0.05.

NabopaTopHas patoTa Ne 6
3afaHve

SKOHOMUCT, M3y4as 3aBMCHMOCTb MPOU3BOAUTENILHOCTY Tpyaa Y (T/4) OT YpoBHS MexaHm3aummn paboT X (%).
o6cnepoBan 10 OAHOTMMHBIX NPEANPUSTIIA U MOMYHMN CrefytoLme aaHHble (Tabn. 9 v 10).

Monaras, 4TO MeXdy npusHakaMm X M Y MMeeT MeCTO JIMHelHast KOppensuvoHHas CBS3b, OMpeaenmTe
BbIGOPOYHOE YpPaBHEHME SIMHEMHOW PErpeccun M BbIOOPOUHbIA KODMULMEHT NIMHEHON Koppensumn. [ocTpoiite
JuarpavMMy paccesHus W NMHUIO perpeccun. CrenaiiTe BbIBOL O HanpasfeHWW W TeCHOTe CBs3M Mexay X u Y.
BbISICHWTb, 3HAYMM /M BbIGOPOUHBIA KO3(MPULIMEHT KOPPENsLmmn npu yposHe 3Haummocty a=0,05?

Coprt! A

Ne Bap. Tabnmua 17
X 115 70 100 145 85 125 130 95 135 105
1
y 4,1 25 39 52 > 4,4 4,4 38 4,9 4,0

NabopaTopHasa paboTaNe 6

+
Ona  330aHHOM  (PyHKUM Yy — 11+3x2 Ha oTpeske [1;28] ¥ 3HavyeHnss N =12 BbMUCIUTDL

X(3+7x2)
NpUGKeHHoe 3HaveHve yHkumn y. =f (xj) , /=0,1,../2.
2 [Avsi nonyYeHHbIX 3HaueHWA TabIMUHON yHKumM Y. =/ (3¢/) CcOCTaBUTb TabnLYy KOHEUHbIX Pa3HOCTEN.

Ons NepBbIX YeTbIpeX y3M1oB  X0,X,,X2,X3 MOCTPOUTL UHTEPMONALMOHHBIA MHOroweH Slarparxa  C(X) .
n
4 BbMUCAUTL C MOMOLLLIO MHOrou/IeHa JSlarpaHka 3HaueHme (DYHKLMN B MOYKE Xa = X2+ —.
MoCTPOUTL MHTEPNONALUMOHHBIA MHOrowieH HbtoToHa 1V(X) 4nF MHTEPNosMpoBaHKs Briepes, C MOMOLLBHO
KOTOPOro paccuuTarhb 3HaueHVe (PYHKLUMN BTOUKE Xa = X2+ o
6. IMocTpouTb UHTEPMONALUMOHHBIA MHOrOWIeH HblOTOHa/7(X)  [AN1S MHTEPNO/MPOBaHNS Ha3af, C MOMOLLBO

ko TOPOr0 paccumMTaTh 3HaueHMe PYyHKLMM BTOUKE X« = X10- —

CpaBHuTb 3HadveHus y{x(Xj, N°g" J COOTBETCTBEHHO CO 3HaueHusmmn f{ xa fx~ , Te

HalT OLLIMOKM annpoKCMMaLMN.

K B Tabnmue KOHeUHbIX pa3HOCTEN NMoAYepKHYTb OAHON YepTOi PasHOCT, MCMOMb30BaHHbIE MPW MOCTPOEHS
MHOrousieHa HblOTOHA A1 MHTEPMO/MPOBaHMA Brieped, W ABYMSI YepTamy - Hasad. [aTb 0ObACHEHWe
pe3ynbTaToB Mo MyHKTY 7.

NabopaTopHaa paboTa Ne 8
. 11|~ 2
[Ons 3a0aHHON yHKUMN Yy = —----- Ha OTpe3ke [1;2,8] n3HaueHns /7= 12 BbIMUCUTL NPUGIIKEHHOE
(3+7x2)

3Ha teHve yHkumm y. =/ (x/) , /=0,1,...n.



Bblunciute  NPUOMMKeHHoe 3HaueHne uHTerpana 1N =\ f(x)dx no copmyne npsMOyronbHWKoB B
a

Vo> LenbIX y3nax;

b
Bbluncnuts NpubnnxeHHoe 3HaveHne nHterpana /= {f{x) dx no hopmyne Tpaneuui;

BbluncnuTe NpUGAMKEHHOe 3HauveHne nHTerpana / = {/(s;) dX no dopmyne CUMNCOHa;
a
CpasHuTb 3HaveHust |11
n"T'c

Bonpockl CECCUOHHOTO KOHTPONS (3cemMecTp)

Mpeamet TB. CobbITUA M UX Knaccugukaums. MpocTpaHCTBO 3/EMeHTapHbIX CobbITUA. Onepauyn
Haf, COObITUAMMN.
BeposTHOCTb 4UCKPETHOrO NPOCTPAHCTBa, ero CBOMCTBa. MonHas rpynna cobbiTuid. Mpumep,
KM1iacCMyecKoe oOrpefenieHne BepOATHOCTW, YC/OBUS ero npumeHeHus. CTaTUCTUYECKOE WU
; COMETPUYECKOE OnpesesnieHns BePOATHOCTH.
[MOHATUA «MHOXKECTBO» U «YMOPALOYEHHAA CTPOKa», UX pasinyue.
Tunbl coenHeHWA. Pa3veLLeHnsi ¢ MOBTOPEeHMSIMU 1 6e3 NOBTOPEHUIA.

6. Twvnbl coefnHEHUIA. NepecTaHOBKM C MOBTOPEHMAMU U 6e3 MOBTOPEHWIA.

7. Tunbl coefmHeHniA. CoyveTaHns 6e3 NOBTOPEeHMA 1 ¢ NoBTOpeHUAMU. CBOICTBa COYeTaHWin. BUHOM
HbIOTOHa.

S CoBMecTHble 1 HECOBMECTHbIE COObITUS. BEpOATHOCTb CYMMbI TakuMX COObITUIA. POTUBOMONOXHbIE
co6bITMSA. onHas rpynna cobbITUiA.

9. YcnoBHas BEPOATHOCTb. 3aBUCKMbIE N HE3ABUCUMbIE COBbITUS. Y MHOXEHE BEPOSTHOCTEN.

10. CNoXeHUe 1 YMHOXEHME BEPOATHOCTEN. BeposiTHOCTb MOABNEHNS XOTS Obl OLAHOr0 COOLITUA.
dopmyna nonHom BeposiTHocTU. Popmyna baiteca. CneacTaue.
MOBTOPHbIE HE3aBUCUMbIE UCMbITaHWsA. CxeMa bepHynnn. dopmyna bepHynnn. HameeposiTHeliLLee
4MC/O NOABIEHUS COOBITUS.
1108] opHble HesaBMCKMble UCMbITaHUA. Popmyna lMyaccoHa. JlokanbHaa v UHTerpaibHas popmy bl
Myaspa-/lannaca.
[MoBTOpHLIE HE3aBUCKMbBIE UCTIbITaHUA. BepoATHOCTL TOro, YTO OTHOCUTENbHAA YacToTa YCNexos B N
NCNbITaHUAX OTKIOHUTCA OT BEPOATHOCTK ycnexa. Teopema bepHynnw.

15. CnyyaliHas Be/MuMHa, Knaccupukaums. [UCKpeTHble Cny4vaiHble BeMYMHLL. PsAg pacnpeaeneHus
[CB. ero cBolcTBa 1 cnocobbl 3aaHns. BeposaTHocTb nonagaHns CB B HEKOTOPbIV MHTepBal.

16. ®YHKUMSA pacnpefeneHuns, ee cBoOCTBa.BeposaTHOCTbL Toro, 4to CB MpuMMET Kakoe-TO KOHKPETHOe
3HaueHve.

i /. BMUHOMMWaNIbHOE pacrnpeeneHne, YNCI0BbIe XapaKTePUCTUKMN.

18. PacnpegfeneHue MyaccoHa, YMCNOBbIE XapaKTEPUCTUKN.

19. 11enpepbiBHOE pacnpegenieHne. MNOTHOCTb pacrpeaeneHne, ero cBoicTea. BeposTHOCTbL nonagaHus
HCB B HEKOTOpLI UHTEPBAI.

20, PaBHomepHOe pacnpegeneHve HCB, ee (yHKUMA pacnpefenieHns 1 YWUC/OBble XapaKTepPUCTUKN.
"pathuky PYHKUMKU 1 NAOTHOCTM pacnpeseneHns 3ToM BeIMYNHBI.
'9KCMOHeHUManbHoe  pacnpefeneHne HCB, ee  ¢yHKUMA pacnpefenceHus W YUCIOBble
XapaKTepUCTUKN. "patmKm QyHKLMM 1 NIOTHOCTU pacrpefeneHnst 3ToW BeIMYUHBI.
HopmanbHoe pacnpegeneHne HCB, ee (PyHKUMS pacrnipefeneHusi M YUC/OBblE XapaKTepUCTUKM.
"patmk MNOTHOCTW pacrpefenceHns 3TOi BeIMYUHBLL.BeposTHOCTL nonagaHus HopmasibHoin CB B
HEKOTOPbIN UHTepBaI.
MaTemaTnyeckoe OXujaHue, ero CBOMCTBA.
[vcnepcns 1 cpefHEKBaApaTUYeCKoe OTK/IOHeHMe, WX CBOCTBAa. Teopema O BblYMC/IEHUM
aucnepeum.
MoMeHTbI CnyYaHbIX BeMUMH. KoahpuuMeHT acCUMMETPUM U 3KCLECC, MX CMbIC/T U TOYEUHble
OLIEHKMN.
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27.

. QYHKUMN OT OfHOW C/y4alHOW BeNMYMHBI, NIOTHOCTb U (DYHKUMSA pacrnpefeneHns, YMC/oBble
XapaKTEPUCTUKN.

[lBymepHble criyyaiiHble BEMMUUHbI, Knaccuukaums. Pag v yHKUMA pacnpefeneHns AUCKPETHOM
[BCB, ee cBOWCTBa. YMCNOBbIE XapaKTepUCTUKMN.

2§ [IByMepHble CyYaiiHble BENYMHbI, (YHKUMS U MIOTHOCTb pacnpeaenieHns HenpepbiBHo JsCB.

29.
20.

T1.
72.

CBOICTBa. BepoAaTHOCTbL nonagaHus ciyyaHonW TOYKU B 061acTb.

He3aB1CMMOCTb ClyYaliHbIX BennymH. Cneactaus.

YCNoBHble 3aKOHbI pacnpefeneHns CoCTaBNAOLLMX ABYMEPHON Cly4aiHOM BEIMYMHDI, (AUCKPETHbIE
1 HENpepbIBHbIE). Y CNOBHbIE MaTeMaTUYECKME OXUAAHUS.

3akoH 60/1bLUMX ymncen. Jlemma Yebbilesa. HepaBeHCTBO YebbliLLeBa.

3akoH 6onbLUMX uncen. Teopema Yebbiwesa. CrneacTeue.

23. 3aKOH 60/1bLUMX YmMCeN AN 3aBUCUMbIX CNy4YaiHbIX BeNMUMH. TeopeMa Mapkosa A.A.

34.

39.

40.

41.

-M.
43.
46.
47.
48.
49.

50

8.

Buabl ot6opa. MoHSTME OLEHKKM, ee CBOMCTBA. CTATUCTUYECKOe pacnpefenieHre. IMMIMpUYeckas
(YHKUMS pacnpeaeneHus, ee cBoiicTea. MoIMIroH 1 rmcTorpamMmma YacTor.

ToueuHble OLLEHKM NapaMeTpoB pacnpeseneHns. Teopema 06 o6Leli gucnepcun. Moga n MeayaHa.
HenpepbIBHbIE OLIEHKU MapamMeTpoB pacrpeaeneHns. [oBepuTeNbHas BEPOSTHOCTb (HAZEXKHOCT).
[loBepUTeNbHbIA UHTEPBAN, MOKPbIBAOLLMIA HEM3BECTHOE MATEMATUYECKOE OXWAaHUe HOPMasbHO

pacnpefeneHHoro npusHaka 'C ¢ HageXXHOCTbO Y, ecnv ar U3BECTHO.
HenpepbiBHble OLEHKM NapaMeTpoB pacnpefeneHuns. [oBepuTesibHas BEPOATHOCTb (HAAEXHOCTD).
L[oBepuTENbHbIN MHTEpPBas, MOKPbIBAIOWMNIA HEM3BECTHOE MaTeMaTMYeCKoe OXuiaHue HOPMasbHO

pacrnipefdeneHHoro npumsHaka C C HageXHOCTbto Y, ecnM ar Hew3BeCTHO. PacnpefeneHue
CTblofeHTa.

HenpepbiBHble OLIEHKW NapaMeTpoB pacrnpefeneHus. [oBepuTenibHast BEPOATHOCTb (HAAEXHOCTD).
LoBepuTeNbHbIA MHTEPBas, MOKPbIBAIOLLMA HEN3BECTHYHO BEPOATHOCTb MOSB/IEHWS COObITMS MpU

OAHOM mncxofe GMHOMUabHOrO pacnpefenerus 'C ¢ HaAeXHOCTbO y . MeTog .

AMMMpUYECKMe 1 BbipaBHMBAIOLLME (TEOPETUYECKME) YacTOTbl. [10CTPOeHMe HOPMa/IbHOM KPUBOI MO
OMbITHBIM JaHHbIM.

PyHKUMOHaNbHAsA, CTaTUCTMYECKas M KOPPensumoHHas 3aBUCMMOCTU. OCHOBHblE 33fayuv Teopumn
KOppensummn. Y paBHEHUS perpeccum.

YpaBHeHVEe NPSAMOIA NMHUK perpeccun (BbIBoA). KoamumeHT Koppensumu.

Bugbl Koppensuun. KoagguumeHT Koppensuuu, ero CcBOiCTBa M cMbici.  KoppensiuMoHHoe
OTHOLLIEHWE, ero CBOMCTBA U CMbIC/I.

Cratuctmnyeckas runotesa. Hyneeasi 1 KOHKypupytoLwas, npoctas 1 CAoXHas runotesbl. Owmoku
MepBoro 1 BTOporo poga. CTaTUCTUYECKNIA KPUTEPUIA.

ITpnbnmxeHne (annpokcumaums) QyHKLMN.

VHTepnonsumoHHbIe MHOTOUeHbI JlarpaHa n HbroToHa.

MaTemaTnyeckas 06paboTka AaHHbIX.

MeToA HauMeHbLUMX KBafpaToB.

UncneHHoe anghepeHUMpoBaHue.

YncneHHoe WMHTerpupoBaHue.

- U MeneHHoe UHTerpupoBaHne audgepeHumaibHbIX YPaBHEHWIA.

Y4ebHO-MeToANYECKOE U MH(DOPMALMOHHOE 06ecneyeHre AUCUMNIMHBI (MOLY/s)
<81 OcHoBHasa nutepartypa

Nyury K.H., Makapos E.B. Bbicliaa matematuka..PyKOBOACTBO K peLleHuto 3agad. B 2-X u.,
2010r. (httDs://drive.google.com/file/d/0BwulwquUtZIKdkJfQ3MzSVFIZDQ/view,

-. drive.google.eom/rile/d/0BMailwquUtZIKVkI3M 1RhU212Zkk/view)

BbanguH K.B., bawnbikos B.H, Pykocyes A.B. Bbiclwaa matemartunka,201 Or.(3neKTpoHHass Bepcus
https:/lyadi.Sk/i/X956vM 2qt8Jao)

5. KoHcnekT nekupid no BbICLLEA MaTeMaTUKE: NOJHbIA Kypc. MncbMeHHbIA 4.T.2011r.(

nttps://drivc.google.com/file/d/ItnzZWY A4AWgTC5p07ISSIN4aFrhTdSx4k3/view)


https://yadi.Sk/i/X956vM2qt8Jao

m llporpaMma, METOZ.YKa3aHWUs M KOHTPOJbHbIE 33faHns Mo AucUMnanHe «Anrebpa n reoMeTpus»
Cocrt. JleoHoBa H.I"., benaa E.N.-TupacHons: «AVAJT -rpynn»,2009.35c.

8.2. [lononHnTeNnbHaa nuTepaTtypa

1. Bnacos B.I'. KOHCNEKT fekuuiA no BbiCLLed matematuke. - M.: Hayka, 1997.

2. KoctpukmH AW. BsegeHne B anrebpy. Y. 4.2, JlnHeil-Haad  anrebpa:  y4eb.-
M.:dun3marnnT,2004.- Kypow A.l. Jlekumm no obuiein anrebpe: yuye6.-Cr6.: JlaHb, 2005,-
560c.

5 Kypow A.I". lekynn no obuer anredpe: yye6.- CI6.:/1laHb,2005.-560c.HaTaHcoH W.IM.

4 ®aiHwmuart B. /1. @12 OuddepeHunansHoe U MHTErpasbHoe UcUMCieHne (PYHKUMIA OfHOro
aprymeHTta. — CI16.: BXB-IMeTepbypr, 2006. — 224 c.. un..

5 byrpos A.C., Hukonbckmin C.M. Bbicwas matematvka. Tom 2. AuddepeHunansHoe K
NHTerpanbHoe ncuncneHne M.: ipoa, 2004. — 512 c.

6. Mpwueanos U.W., BBegeHne B TeOPUIO (PYHKLMIA KOMMNIEKCHOTO nepeMeHHoro. M.-1977.

7 TlpuMeHeHMe MaTeMaTUYeCKUX 3HaHWIN B MPOgecCUOHaIbHON fesTenbHoCcTU. [ocobue ans
camopa3BuTus Hakartaspa : B 4 4. / H. M. My4ykos [u gp.]. - Tam6os : M3g-80 ®IBOY BINO
«TI'TY», 2013.

8 BacunbeBa A. b., Measeges I'. H., TuxoHoB H.A., ¥pasrunb-u n a T. A. QuddepeHumanbHble
N WHTerpasibHble YypaBHeHWs, BapualMOHHOE MWCYUCNEeHME B MpuMepax M 3ajadax. — M.
OPUBMATINT, 2003. — 432 c. — (Kypc BbICleld MaTeMaTUKM U MaTeMaTUYecKo
(m3nkn.Boin. 10) - ISBN 5-9221-0276-1.

9. 3aBano C.T. MNpakTukyMm Mo peLleHunto 3agad. - Kues: Buwa wkona, 1971.

10. Kpyukpsuu T.. C60pHIMK 3aa4 Nno Kypcy BbiCLIEN MaTeMaTuKK. - M: Bbiclwas wkona, 1973.

i i. Kygpssues B.A., Jemugosuy BI'L. KpaTkuii Kypc Bbiclein matemaTtuku. - M.: Hayka, 1989.

12. Mblwkunc A.[. Jlekumm no BbICLLEN MaTeMaTuke. - M.: Hayka, 1967.

13. C6opHMK 3aa4 Mo Kypcy BbicLein MaTeMaTuku nog pea. .M. Kpydkosmua. M.-1973.

:-1 Moponbckuii B.A., CO0pHMK 3aa4 Mo BbICLe MaTemaTvike. M.-1974,

15. HartaHcoH W.IM., KpaTKw‘/'l KypcC BbICLLel MaTeMaTukn. M.-1963.

16. KannaH W.A., TMpaKT1yecKmne 3aHATMS MO BbICLUE MaTeMaTuKe. Xapbkos - 1973.

MeToanyeckne nocooms:

AnemeHTbl anredpbl U aHaIMTUYeCKoW reomeTpuun/cocT.: YebaH A.M., Yepuen /1.B., Hukonaesa /1.C.
Twupacnonb-2002 .
Kypc nekumin no anrebpe u aHanntuyeckon reomerpun/cocT.: Hukonaesa J1.C., Uyiiko J1.B.
Twupacnonb-2009 .
i LpakTUKyM Mo fiHeliHoi anrebpe/cocT.: Yyiiko J1.B., CtpataH H.IM. Tupacnons-2008 .
AnddepeHupanbHble ypaBHEHNSA: HEKOTOPble aHA/IMTUYECKUE U YUC/IEHHbIe MeroAbl/cocT.
3apeHrosnby, KO.A., Yyiiko J1.B. Tupacnonsb-2005 T.
AndhepeHumanbHble ypaBHeEHNS BbiCLUMX Mopsakos/cocT. bapeHronby, KO.A., Yyiiko J1.B.
Twupacnonb-2008 .
BapuaHTbl KOHTPO/MbHOM paboThl MO Kypcy «AnddepeHumansHble ypaBHEHUS» /COCT. BapeHronbLy
KO.A.. Yyiiko J1.B. Tupacnons-2005 .
Teopusi BEPOSATHOCTEW U MaTemMaTnyecKas cTaTucTuka.(SlabopaTopHblii npakTukym .Yacts 1,2) /coct
Koctok H.B., Koctok B.B., Hukonaesa /1.C. Tupacnons-2014 r.
Matematunuecknii aHanms B cpefie MAPLE. (JlabopaTopHblii npakTnkym) /coct Koctok H.B., Koctok
B.B., Kyapuk A.W., Hukonaesa /1.C. Tupacnons-2014 r.

<83 lNporpammHoe obecneyeHne u VIHTepPHeT-pecypChbl

WHTepHeT-pecypcsl
. Www .reshmat.ru
w nature.m/db/msg.html
il
T ‘www.gpntb.ru - FocygapcTBeHHas ny6/mMyHas Hay4HO-TexHU4YecKas 6ubnmorteka Poccum

Vp: mdibrarv.ru - Hay4yHas anekTpoHHas 6161moTeka,
blip: ymvw.lib.msu.su - Hay4yHas 6u6mMoTeKa MOCKOBCKOI0 rocyapCTBEHHOI0O YHMBepCUTeTa
L4iP: www.lib.berkeley.edu/ - cnucok 6mbnmnotek munpa B Cetn


http://www.gpntb.ru

hifyy  ni siis.umich.edu - ny6nmyHas 6uénnoTeka VIHTepHeT
hup:/, wwwy.riis.ru - MexayHapofHas 0bpa3oBate/ibHas accoumaumns. 3agayum - CofeiicTere pasBuTUo
06pa3oBaHus B pas/INyHbIX 06/1aCTAX

9.MaTtepuasibHO-TeEXHNUYECKOe 06ecreyeHmne AMCUMNINHBI (MOayns):
Ans .moemmst AMCUMNAKHBI HEOBXOAMMbI NNaKaThbl C M306paXKEHMEM MOBEPXHOCTEl BTOPOro MopsiKa,
TabnMuamMu NPOM3BOAHBIX U MHTErpanos. Ans npoBeAeHUs NaboPaTOPHbIX PAabOT HYXXHbI KOMMbIOTEPHbIE
K/acchbl.

10. MeToAmMYecKMe peKOMeHAALMK MO OpraHmn3aunmy n3yyeHus UCUNNINHDI:

1'abouas Yy4yebHas nporpaMma Mo AucumniavHe «MaTemaTuka» COCTaBfleHa B COOTBETCTBUMMU C
:pM 'TaHnsMKM  DegepanbHOro  ocyfapcTBeHHOro ob6pas3oBatesibHOro CraHgapta BO ¢ yyeTom
, tomgaynin OO BO no cneymanbHoctn 15.05.01 «[pOeKTMpOBaHME TEXHOMOMMYECKMX MaLLMH U
KOMMAeKcos» M YY4EOHOro nnaaHa crneumanmnsaummn «msainH-npoeKTnpoBaHne TEXHONOMMYECKMX MaLUVH 1
KOMMNIEKCOB».

CTygeHTam npef/iaraeTca MCMonb30BaTbh YKasaHHYK NUTEpaTypy M MeTOAMYecKue pekoMeHaauuu
ans 60nee MPOYHOro YCBOEHMst y4ebHOro Matepuana, M3IOXEHHOTO Ha NIEKUMAX, a Takxke 419 U3yYeHus
:n M:wana, 3anjaHUPOBaAHHOIO [/ CamMOCTOATe/IbHON paboTbl. CTygeHTaM Heo6XOAMMO BbINOMHUTL
slll ! urpanbHble 3a4aHNA MO OCHOBHbIM TemMaM Kypca. 3afaHusi, BblHECEHHble Ha CaMOCTOATESIbHYHO
pabody. NpPoBepAOTCA NpenojasBaTesieM B TeveHuWe cemecTpa. OUEHKM 3a UHAMBUAYa/IbHble 3afaHus W
camocTosTenbHy0 PaboTy YUMTBIBAKOTCA NPU BbICTaB/IEHWM OLEHOK Ha 3K3aMeHax W 3adetax. BakHO
NOMHMTL, YTO OTKPbITOCTb, CUCTEMATUYHOCTb, OOBLEKTMBHOCTb, apryMEHTUPOBAHHOCTb -  [/1aBHbIE
NPMHUMMBI, Ma KOTOPbIX OCHOBaHbI KOHTPO/Ib W OLeHKa 3HaHWUIA CTY[EHTOB.

1 1e/bIo CaMOCTOATE/NBbHOWN PaboThl, T.e. paboThbl, BbIMOMHSAEMOA CTYeHTaMN BO BHEAYAUTOPHOE BpeMs
Nno sagaHuio W MOL PYKOBOACTBOM NpenofaBaTens ABNAETCA ryboKoe MOHMMaHue W YCBOEHWE Kypca
nek;.nil NpakTMyecKMX N NabopaTopHbIX 3aHATWIA, MOAFOTOBKA K BbIMO/HEHWUIO KOHTPO/bHBLIX PaboT, K
BbIMONHEHUIO CEMECTPOBOr0 3afaHns, K CcAaye 3K3aMeHa, 3a4yeTa, OB/afeHVe NPOdEeCcCHOoHaIbHLIMU
"mMennamu u HaBblKaMW [LeATENIbHOCTH, OMbITOM TBOPYECKOM, UCCeL0BaTe/IbCKON AeATeNbHOCTH.

Ana ycnewHou NOArOTOBKM M Ca4M 3K3aMeHa WM 3a4eTa HeobXoAMMO MNpoAenaTh CrefyHoLLyHo
pa6oty:

N3yumnTb TEOpPETUYECKNIA MaTepUas, OTHOCALLMICA K KaXXA0MY U3 pa3fenos.

BblpaboTaTb YCTONYMBbLIE HAaBbIKX B PELLEHUM TUMOBbLIX MPaKTUYECKMX M NabopaTopHbIX 3a4aHU.

BbINOMHUTL CaMOCTOSATE/bHbIE U KOHTPO/IbHbIE paboThbl, NPOBOAUMbIE B TEUEHME CEMECTpa.



TexHonornyeckasa Kapra gmcunnnuvHbl (I cemectp)
Kypc 1
cemectp !
Ipy iy LT 16P65MT1
lipei togaBa ienb - fIEKTOP CT.Mpen. Hukonaesa /1.C.
lipenogasatenb, BeAyLWWMin NpakTUYecKue 3aHATUs  cT.npen. Hukonaesa J1.C.

YpoBeHb//
CTyrMeHb Craryc
HavmMeHoBaHWe AucumvninHel / 06pa3oBaHus ONCUMNAWHDBI B
Kypca (bakanaBpuat,  y4yebHOM nnaHe(A,
cneupanmTeT, b, BN
MarucTparypa)
Matematunka 6akanaspuar b

CMeXHble ANCLUMINHBI 10 YYeBHOMY MyiaHy:

[JunckpeTHas matematvka. MaTeMaTnyeckas sormka.
ITA FOHbIA MOJY /b (MpoBepKa 3HaHWii 1 YMeHWiA Mo AUCLMMANHE)

Konn4ectso

3a4eTHbIX eAUHUL,/ KpeauToB

lema, 3agaHue WM MeponpusaTUe TeKYLLEro Bm'u'b'v AyauTopHas um MurimansHoe
KOHTpO/IA TEKyLIen BHeayauUTOpHas KONVIMECTBO
arTecTayumn 6annos
MocelaemMocTb, KOHCMEKT 3
Ha6ota Ha 3aHATUAX 2
lect Noi TI AyauTopHas 5
CamoctosTensHasa pabota Nol CP1 AyauTopHas 5
KoHTponbHas pabota Nol KP1 AyaunTopHas 5
PYBEXXHbI KOHTPO/1b PK 15
TecT No2 T2 AyauntopHas 5
CamocTosTenbHas pabota Ne2 CP4 AyanTopHas 5
KoHTposnbHas pabota No2 KP2 AyaunTopHas 5
PYB EXXU bIMATTECTA LINA PA 15
PacueTHo-rpauyeckume paboTbl 15
WToro 50

TexHonornyeckasa kapta gucumnnunibl (I cemecTp)

Kypc |

cemectp 2

ipymin 1T 164P65IT1

lpenopaBatens - nektop ct.npen. Hukonaesa J1.C.

MpenoaaBaTenb, BeAyLUWA NpaKTMYecKue 3aHsaTus  cT.npen. Hukonaesa J1.C.

YpoBeHb//
CTyrneHb Craryc
HavmeHoBaHve aucumninHbl / 06pa3oBaHms AVUCLUMNANHDBI B
Kypca (6akanaBpuat,  y4ebHOM nnaHe (A,
cneuuanmrer, b, B
MarmcTparypa)
MaremaTnka 6akanaspuar b

Y4 MeXMble AUCLMNIMHBI M0 yY4eGHOMY MnaHy:
[vckpeTHasa maTematka. MatemaTnyeckas Jorvka.
bA FOBbI MO/Y /b (MpoBepkasHaHuii 1 yMeHWii M0 AVCLANNMHE)

Buapl MuH1ManbHoe
1omMa. 3afiaHre WM MeponpusaTne TeKyLLEro o AyauTopHas wim
TekyLLel KO/INYEeCTBO
KOHTpONs BHeayAMUTOpHas
aTrecTaymu 6annos
TecT Ne 1 T1 AypauTopHas 5
CamocTosTenbHas paboTa Nel CP1 AyauTopHast 4

MakcumasibHoe
KO/INYECTBO
6annos

5
5

KonunyectBo

3a4eTHbIX eAnHUL,/ KpeauToB

MakcumasibHoe
KO/INYECTBO
6annoB
10

8



CamocTosTenbHas paboTa Ne2 CP2 AyauTopHas 4 8
KoHTponbHas pabota Nel KP1 AyauTopHas 12 24
PYBEXHbI KOHTPO/Ib PK 25 50
TecT No2 T2 AyauTtopHas 5 10
CamocToATenibHas paboTa Ne3 CP3 AyanTopHas 4
CamocTonTenbHas paboTa Ne4 CP4 AyauTopHas 4
KoHTponbHas paboTa No2 KP2 AyauTopHast 12 24
PYBEXHbI KOHTPO/1b PK 25 50

WToro 50 100

TexHonornyeckas kaprta gucunnanisl (I cemecTp)
Kypc |
cemecTp 2
rpynna NT164P65MT1
MpenopgasaTenb - nekTop ct.npen. Hukonaesa J1.C.
MpenopasaTtesb, BeAyLWwMiA NpakTUYeckune 3aHaTns  cT.npen. Hukonaesa /1.C.
Kaegpa .MaTemaTnyeckoro aHanmsa u MPUIoXKeHU
YpoBseHb//
CTYMeHb Cratyc
HavmMeHoBaHMe gucunnanHbl / o6pazoBaHus OUCLMNIVHBI B KonuuecTso
Kypca (bakanaspuat,  yuebHOM MnaHe(A,  3a4eTHbIX eAWHWL, / KpeauToB
cneuuanmrer, b, B, IN
marucrparypa)
MaremaTuka Hakanaspmar b 3
CMeXHble UCUMM/IMHBI N0 yYeBHOMY niaHy:
[nckpeTHaa matemMaTmMka. Matematuyeckas noruka.
BA30BbIV MOAY/1b (NpoBepka 3HaHWit 1 yMeHWiA N0 AVCLMN/IMHE)
Tema, 3afjaH1e WM MeponpuATHE TEKYLLErO Buze < AyauTtopHas unm MuHnmanbHoe Makcumanbtoe
TEKYLLEN KO/IM4ecTBO KO/IMYECTBO
KOHTpOnA aTTecTaLM BHEayauUTOpHasA Gannos 6annos
MocewaemocTb, paboTa B ayauTopum AyauTopHas 5 10

NabopatopHas pa6ota Nol NP1 AyauTopHast 4
NabopaTopHas pa6oTta No2 np2 AyanTopHast 4
JabopatopHast pabota Ne3 NP3 AyanTopHast 4 6
KoHTponbHasa pabota Nel KP1 AyauTopHast 10 20
PYBEXHbI/I KOHTPO/Ib PK 22 44
Nab6opatopHas paboTta Ne4 NP4 AyamnTopHas
NabopaTopHas paboTta Ne5 NP5 AyautopHast 3
JabopaTopHas pa6oTta Ne6 J1P6 AyauTtopHast 4 8
KoHTponbHasa paboTta Ne2 KP2 AyanTopHast 10 20
PYBEXHbIV KOHTPO/1b PK 23 46

NToro 50 100
CocTtaBuTenu: OLEHT N.B. Yyiiko

CT.npern. N.C.Hukonaesa



Pabouas yyebHasd nporpaMMa pacCMOTpeHa MEeTOAMYECKON  KOMUCCUENMHXXEHEPHO-
TEXHUYECKOro MHCTUTYTa npotokonn Ne Yot «X3» f)P 20// r. n  npusHaHa
COOTBETCTBYIOLWEA TpeboBaHuAM  PegepanbHOro  ocyfapCTBEHHOro  06pa30oBaTe/IbHOro

cTaHgaptTa M yue6Horo nnaHa no creuuanbHocT  15.05.01  «[MpoekTupoBaHue
TEXHOI0TNMYHECKUX MalUH N KOMITJ1IeKCOB» il

Mpeacepatens MK UTA E.N. AHppraHoBa

CornacoBaHo (B TOM C/yyae, ec/iv AUCUMNINHA YATAETCA 411 CTOPOHHEN
Kadeapbl):

3aB. BblnycKatoLeln Kaheapoi, B.T". 3BOHKMI
AoL,., K.T.H.
M.0. 3aB. 06cnyxmBatoLLeln Kadeapbl? B. B.AdoHMH

CT.npen.



