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1. Ilepevyens KOMIETEeHUHH ¢ YKa3aHHEM 3TanoB UX (pOPMHPOBAHUS B

npoiecce 0CBOeHUsI 00pa30BaTeIbHOI MPOrPaMMbI

B kadectBe »TanoB q)OpMI/IpOBaHI/ISI KOMHCTCHHI/Iﬁ B IIpOHOEeCCC OCBOCHMUA

o0pa3oBaTeIbHOM MPOrpaMMBbI ONIPEIEICHBI CEMECTPHI.

®dopma o0ydeHus - OUHasl.

Cemectp

Haumenosanue
MVCLUIIINHEI

OK-7 CnnocoOHOCTh K CAMOOPraHU3aLMHM M CAMOOOPA30BAHUIO

b1.b1 MuocTpaHHbIi A3bIK

+

+

+

b1.b68 Maremaruka

+

+

+

b1.b9 ®u3uxka

+

b1.510 Xumus

+
+
+

b1.b5.28 I'eonndopmanionHbie
CHUCTEMBI

b1.B.O/1.2 lHOCTpaHHBIi1 SI3bIK
(memoBoit)

b1.B.0/1.4 Undopmarnka

b1.B.OJ1.5 I'mapodusuka

b1.B.JIB.1.2 Pycckuii s3bIk 1
KYJIBTYypa peuu

Bb3.I'D IMoaroroBka u cmaua
rOCyJapCTBEHHOT'0 YK3aMeHa

b3.BKP 3amura BeimyckHOM
KBAJTM(PHUKAIIMOHHOHN paboThI,
BKJTIOYast TOJITOTOBKY K
IpoIelype 3alUThl 1
IpOLEAYPY 3AIIUTHI

Oransl dbopmupoBaHus
KOMIETEHINH

2

3

4

5

7

8

IMK-16 Cnocod0HOCTh MCMOIb30BATH OCHOBHbIE 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCIUTLINH,
METO/Ibl MATEMATHYECKOI0 AHAJIHU3Aa U MOJAEJIMPOBAHNS, TEOPETHYECKOI0 1

IKCINCPUMECHTAJBHOI0 UCCJICTOBAHUSA ITPH PCIICHUN IIpO(l)ECC]/IOHa.]II)HbIX 3agavd

b1.B7 Dxomorus

+

b1.b8 Marematuka

+

+

+

b51.b9 ®usuxka

+

b1.b10 Xumus

+
+
+

b1.b13 I'mpponorus,
KJIMMATOJIOTUSI 1 METEOPOJIOTHSI

b1.b29 DnexrporexHuka,
AIIEKTPOHHKA M aBTOMAaTH3aIUs

b1.B.0/1.4 Uadopmarnka

b1.B.O/1.5 I'mapodusuxa

b1.B.O/1.6 O6mas 6uonorus

b1.B.O/I.7 ®usnueckas
reorpadus

b1.B.O/1.8 JlanmmadroBenenme

b1.B.JIB.2.1 I'mapo6uosorus

B3.I'D IloaroroBka u cmavya




TOCYAapCTBCHHOI'O 5K3aMCHaA

Bb3.BKP 3amura BbIycKHOU +
KBTI (UKAITMOHHON PabOTHI,
BKJII0Yast MOJITOTOBKY K
MpOLEAYypEe 3alIUThI U
poIelypy 3alIUThI

Oranbl GOopMUPOBAHUS 1 2 3 4 5 6 7 8
KOMIICTCHITHH

dopma 00ydyeHus - 3a04HAs.

Cemectp 1] 2 3 4 5 6 7 8 9 | 10

Haumenosanue
TUCHUTIINHEI

OK-7 Cnioco0HOCTb K CAMOOPIraHM3ALMH U CAMO0OPa30BAHMIO

b1.b1 MHocTpaHHbIi A3bIK + |+ +

b1.b68 Maremaruka + +

+
b1.b9 ®u3uxka + |+
+

+
+
b1.510 Xumus + +

b1.b5.28 I'eonndopmanmionsbie + +
CHUCTEMBI

b1.B.O/1.2 lHOCTpaHHBIi1 SI3bIK + +
(memoBoit)

b1.B.0/1.4 Undopmarnka + |+ +

b1.B.O/1.5 I'mapodusuxa + +

b1.B.JIB.1.2 Pycckuii s3bIk 1 +
KYJIbTYpa peuu

Bb3.I'D IMoaroroBka u cmaua +
roCyJapCTBEHHOT'0 YK3aMeHa

b3.BKP 3amura BeimyckHOM +
KBAJTM(PHUKAIIMOHHOHN paboThI,
BKJTIOYast OJITOTOBKY K
IpoIelype 3alUThl 1
IpOLEAYPY 3AIIUTHI

Oransl ¢dopmupoBanus | 1 | 2 3 4 5 6 7 8 9 |10

KOMIICTCHIIN

IMK-16 Cnioco6HOCTH HCNOJIB30BATH OCHOBHBIE 32AKOHBI €CTECTBEHHO-HAYYHbBIX
AUCHMILIMH, METO/Ibl MATEMATHYECKOI0 AHAJIM32 H MO/IeJIMPOBAHUS, TEOPETHYECKOI0 U
IKCMEPUMEHTAJIBHOI0 HCCJIEJOBAHUS MPH pPellieHHH NPodeccHOHAIBHBIX 32124

b1.B7 Dxomorus +

b1.b8 MaremaTuka + + +

+
b1.b9 ®usuka + |+ +
b1.b10 Xumus + + +

b1.b13 I'mpponorus, + +
KJIMMATOJIOTUSI 1 METEOPOJIOTHSI

Bb1.529 DnekTpoTexHuKa, + +
JIEKTPOHMKA M ABTOMATU3AIHS

b1.B.0/1.4 Uadopmarnka + |+ +

b1.B.O/1.5 I'mapodusuxa + +

b1.B.O/1.6 O6mas 6uonorus +

b1.B.O/I.7 ®usnueckas + +
reorpadus




b1.B.O/1.4 JlanmmadroBenenme + +

b1.B.JIB.2.1 T'uapobuonorus + +
B3.I'D IloaroroBka u cmavya +
roCyJJapCTBEHHOTO HK3aMEeHa

b3.BKP 3amuTa BbITyCKHOM +

KB (PUKAIIMOHHOHN paboThI,
BKJIFOYast TOJrOTOBKY K
IpoLEAype 3alUThl U
IpOLEAYPY 3aIIUTHI

Oransl GOPMHUPOBAHUS 1 |2 3 4 5 6 7 8 9 10
KOMIETCHIINH

2. Onucanue nmokasaresieil U KpUuTepueB OLCHUBAHUA KOMIIETEHUMHA HA
Pa3JIMYHBIX 3TANaX UX POPMHUPOBAHUS, ONIMCAHUE LIKAJ OLCHUBAHUSA

KoHTpoap kadecTBa OCBOCHHUS MUCIUIUIMHBI BKJIIOYAET B Ce0s TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH U NPOMEXKYTOUHYIO aTTECTALUIO. TEKyIIUuid KOHTPOJb
YCIIEBAEMOCTH M IIPOMEKYTOUHAS aTTeCTAIUs O0YyJarOIIUXCsl TIPOBOJSTCS B IEISX
YCTAHOBJICHHSI ~ COOTBETCTBUSI  JIOCTIDKCHHMH  OOydYarolUXCs  IMO3TaITHBIM
TpeOOBaHUSIM 00pa3oBaTEIbHONM TMPOTpaMMbl K pe3yjibTaTaM OOy4YeHUsS U
dhopMUPOBaHUS KOMITETCHITHA.

2.1. Ilokazamenu u Kpumepuu OUYeHUBAHUA KOMNEMEHUUIL HA PA3TUUHBIX
Imanax ux gopmuposanusn (NPOMelHCymouHas ammecmayus)

= o Kputepuu B cooTBeTcTBUM € ypoBHEM ocBoeHuUst Ol S
S| 2 ITOPOTrOBBIN CTaHJapTHBIN STaJIOHHBIN 5
Z | £ | (yIOBIETBOPUTENHLHO) (xoporo) (oTIMuHO) 5
3HaeT OCHOBHBIE 3Haer 3HaeT TOYHbIE
HOHATHUS U YTBEPXKICHUS | pyHIaMeHTaJIbHbIE (bopMyIHpPOBKH
W3Y4YEHHBIX pa3JIeiIoB MOHATHS U YTBEPKACHUS | (yHIaMEHTAJIbHbIX =
IIPOrPaMMBI U3Y4YEHHBIX pa3feiioB MOHSTUM U yTBEPKIECHUN §
JUCIUIIMHBL, UX MIPOrpaMMbl W3Y4YEHHBIX pa3JIeloB a
[IpOCTENILINE JUCLUILINHBL, UX IIPOrpaMMBbI § 3
MIPUIIOKEHUS. OCHOBHBI€ IIPWJIOKEHUSI, | AUCLUUILINHBI, UMEET S g
N § 3HaeT npocTeimue B TOM 4HCIIE, B IIPECTABIICHUE O ] ;
% E (bOopMyJIbl U AITOPUTMBI | TPOPECCHOHATBHON MaTEeMaTHYECKUX gz
pEILIEHNUS TUIIOBBIX NESATENBHOCTH. MOJIETISIX, IPUMEHACMBIX | 2 &
3aJIaHAN pa3ziesoB 3HaeT OCHOBHBIE B IpoeccnoHanbHOMi g g
JUCLUIUINHBI. (OopMyJIBI M AITOPUTMBI | JESTETBHOCTH. E
pELLIEHNS TUIIOBBIX 3HaeT pa3InyYHbIe 3
3aJlaHuM pa3/ieioB AJITOPUTMBI U METOIBI 3
JUCIUIIINHBI. penieHus 3anaqy
pa3aesioB AUCLUHUIIINHBL.




YMeeT ucnonap30BaTh
MaTeMaTHU4ecKue
METO/IbI TIPU PEIICHUH
MPOCTEHIINX 3a7a4 C
MCIIOJIb30BaHUEM
AITOPUTMOB.

YwMmeer pemars 3a1auu
TOJIBKO IO
CTaHJapTHOMY 00pasiy,
OIepUPOBATH JIHIIb

YMeeT UCIIOoIb30BaTh
MaTeMaTU4eCKHe
METObI IIPU PELICHUN
TUIIOBBIX 33724, CTPOUTH
QITOPUTM pPELICHUS
KOHKPETHOU TUIIOBOM
3a/1auu, BEIOMPATh METO/
€€ peleHus u
000CHOBBIBATH CBOM
BBIOOD.

YMeeT ucnonap30BatTh
MaTeMaTHYeCKUI
ammapar B
npo¢eCCHOHAIBHON
JIESITEIIbHOCTH,
MPUMEHSThH €ro Ipu
pelieHnn
npodeccroHalIbHbBIX
3aja4, BEIOUPATh
ONTUMAJILHBIA METO]T

TunoBble 3aaHMsI, KOHTPOJIbHBIC PaOOTHI,

00pabOoTKN JaHHBIX.

=
2 5
& | D7IeMEHTapHEIMU § Vmeer KvOppeKTI/IpOBaTB pelieHus 3a/1a4u, } =
; MpueMamMu pelIeHUM. CBOM ACHCTBUS B OLICHUBATH MOJYYECHHBIN 3
MPOLECCE BBINOJHEHUS pe3ynbTaT, CTpOUTh =
3aaHui, OOBSICHITH MaTeMaTHYeCKUE MOJCSIN i
MPaBUIILHOCTH CBOETO PO eCCUOHATBHBIX
pelIeHus. 3ajad4.
YMeeT aHanu3upoBaTh
YCIJIOBHS 33J]a4H U
JIOTUYCCKH
000CHOBBIBATH BHIOOD
HanboJjIee ONTUMAIBHOTO
crioco0a penieHus.
Bnaneer onpenenennem | Bnageer meromamu Bnaneer meTogamu
00J1acTH TPUMEHEHUS MOCTPOEHUS MOCTPOEHUS
MaTEeMaTHYSCKOI0 MPOCTEUIINX MaTeMaTHYECKUX
3HaHUS K PEUICHUIO MaTeMaTUYECKHUX MoJIeNeit
KOHKPETHOM 3a/1a4H. MoOJieNieli TUIIOBBIX PO ECCUOHATBHBIX
Bnaneer anropurmamu 3a/1a4, KOHKPETHBIM 3ajJa4, METOAaMHU =
o | PCLICHUIA TPOCTEHIINX IIPECTaBIICHUEM HMHTEpIIpETaluu =
E 3a/1a4, JJIEMEHTAPHBIMU | CJIOBECHBIX 3a/1a4 B MOJIYYEHHBIX %
S | METOJaMH PCLICHHUSI MareMaTudeckou popme, | pe3ynbTaToB. 2
M | 3amauy. MaTeMaTHYeCKOH Braaneer criocoOHOCTBIO =
IMOCTAHOBKOM 3a/1a4M. pemars 3a1a4n 4
Bnaneer Texuukoit MHOBBIIICHHOM
MIPUMEHEHHUST BCEX CIIO’)KHOCTH,
MPUEMOB U AITOPUTMOB | CAMOCTOSITEIBHO
pelieHni 3aaau. o10upast METol
penieHusl.
3Haer 6a30BbIe METOJBI | 3HAET CTaHJAPTHBIE 3HaeT pa3InyYHbIe
cOopa u aHanmza MeTO]IbI cOOpa M aHanu3a | METOJIbI COOpa U aHaIH3a 2
JTUTEPATYPHBIX JUTEepaTypPHBIX JTUTEpaTyPHBIX § g
HCTOYHUKOB; HCTOYHUKOB; HCTOYHUKOB; 28
HpOCTeHINe MPUHIUIBI | TEOPETUUECKHE OCHOBBI | CIICIIMATM3UPOBAaHHBIE U | 3 2
Lﬁ £ | MaTeMaTUYCCKOrO MaTeMaTHU4eCKOro OpUTMHAIIbHBIE § E
é ;% HCCIEA0BaHUS 1 HCCIEIO0BAHUS U METOIUKHU % ;%
MaTeMaTH4eCKOi MaTeMaTHU4eCKOi MaTEMaTUYE€CKOr 0 g2
00pabOTKHN JaHHBIX. 00pabOTKH JaHHBIX. HUCCIIEIOBAHUA U °§ E
MaTeMaTU4eCKOM 2 5t
E 8




Ymers

YMeeT npu oCTOSHHOM
HaAOJIFOIEHUN
npernoaaBaTens
cobupars,
CUCTEMATHU3UPOBATH U
aHAIM3UPOBATH YUEOHYIO
U HAYYHYIO JTUTEPATypy
I10 3aJaHHOH TeMe;
MIPOBOIUTH
MaTeMaTH4eCcKoe
UCCIIeI0BaHUE U
MaTeMaTHYECKYIO
00paboTKy TaHHBIX;
yMeeT OCYUIECTBIIATh
MIOVCK PEIICHMS 3a/1a91
10 33/IaHHOMY
AITOPUTMY.

YmMeer nipu
KOHCYJIbTAllMOHHOMN
MOJIIEPIKKE
npenojaBaTens
cobuparsb,
CUCTEMAaTHU3UPOBATh U
aHAIM3UPOBATH YICOHYIO
Y HAy4YHYIO JTUTEPaTypy
110 3aJJaHHOU TEME;
MIPOBOJUTD
MaTeMaTHYECKOe
HCCIIeIOBaHKE U
MaTEeMaTHIECKYIO
00paboOTKy JIaHHBIX C
HCIIOJIb30BAHUEM
TEOPETUYECKUX OCHOB
COOTBETCTBYIOIIUX
METO/IOB;

YMEET OCYIIECTBIISATh
TIOMCK PeLIeHUS
TUTIOBBIX 3a/1a4.

YMeeT caMOCTOSITENIBHO
cobupars,
CUCTCMATU3UPOBATH U
aHAJIM3UPOBATh y4EOHYIO
Y HAYYHYIO JINTEPATYPY
110 33JJaHHOM TeMe;
[IPOBOJIUTH
MaTeMaTHYECKOe
UCCIICIOBAaHUE U
MaTEeMaTHYECKYIO
00paboTKy TaHHBIX C
UCIIOJIb30BaHUEM, B TOM
qucie,
CHELUATU3UPOBAHHBIX U
OpUTrHHaJIbHBIX MCTOAUK;
YMEET OCYLIECTBIAT
IIOMCK Pa3HbIX CIIOCOOOB
peleHus 3a1au.

, keric-3a7aHus

TunoBble 3a7aHKs], KOHTPOJIbHBIC PA0OTHI

Bnanets

Brnaneer 6a3oBpiMu
HaBbIKaMU
IEJICHAIIPABICHHOTO
cOopa u aHanm3a
JTUTEePATyPHBIX
HUCTOYHHUKOB,
MIPOCTEUILINMU
METOAaMHU
MaTeMaTHYECKOTO
HUCCIICOOBAHUA U
MaTeMaTH4eCKOi
00paboTKH JaHHBIX;
BJIa/IeE€T HABBIKAMHU
MOVCKA PEIICHUS
AIIEMEHTApPHBIX 3a/1ad.

Bnaneer cranmapTHBIMH
HaBBIKAMU
IeJICHAIPABICHHOTO
cOopa u aHanm3a
JTUTEPATYPHBIX
HUCTOYHUKOB;
OCHOBHBIMH METOJIAMHU
MaTEeMaTHIECKOTO
UCCIICIOBAHUS U
MaTeMaTU4eCKON
00pabOTKH TaHHBIX;
BJIJICET JJOTMYECKIM
000CHOBaHHEM BBIOOPA U
MIPUMEHCHHUSI
KOHKPETHOTO METO/A
peIICHHMsI TPH TTOUCKE
pellIeHHMs 3a/1a4H.

Brnaneer paznuuHbsiMu
HaBBIKAMU
IeJICHAIPABICHHOTO
cOopa u aHanu3za
JTUTEPATyPHBIX
HUCTOYHUKOB;
pa3INYHBIMH, B TOM
qucIie,
CHeIUAIN3UPOBAHHBIMU
Y OPUTHHAJILHBIMH,
MeTOJIaMU
MaTEeMaTHIECKOTO
WCCIICTOBAHUS U
MaTeMaTUYECKOM
00paboOTKH JaHHBIX;
BJIAJICET OLICHKOMN
aJICKBaTHOCTH U
ONTHMAJTLHOCTH
BbIOpaHHOTO crioco0a
pEIICHUS TIPH ITOUCKE
pelIeHus 3a/1a4H.

Keitic-3amanus

2.2. Kpumepuu u wKanvl OUEHUBAHUA DPE3YTbMAMOE 00y4UeHUA npu
npogedenuu meKyuieco KORmpOoJsa ycneeaemocmu

Tekymmi KOHTpPOJb NpPEAHA3HAYCH Uil NPOBEPKM XOJa M KayecTBa
(dbopMUpOBaHUSA KOMIETEHLUN, CTUMYJIMPOBAHUSA y4yeOHON paboThl 00ydyaeMbIX U
COBEpIIICHCTBOBAHUSI METOJMKH OCBOCHMS HOBBIX 3HaHMi. OH oOecreynBaeTcs
IPOBEJCHUEM CEMUHApOB, OICHMBAHMEM KOHTPOJIbHBIX 3aJaHUN, MPOBEPKON
KOHCIIEKTOB JICKIIMI, BBINOJHEHHEM HHIWBUIYaJbHBIX U TBOPYECKUX 3aJaHUH,
NEPUOAMUYECKUM ONpPOCOM OOydaromuxcsi Ha 3aHATuUsAX. KoHTpoaupyembie



pazznenbl  (TeMbl) JTUCIUIUIMHBI,
IpeICTaBICHbI B TaOIHIIE.
dopma o0ydeHus - OyHasl.

KOMIICTCHIIMK H

OIICHOYHBIC  CpCACTBA

Ne
/1

KonTponupyemble paznesnsl (TEMbI)
JTUCHUTITUHBI

Kon
KOHTPOJINPYEMOU
KOMIIETCHIINH
(nn ee yacTH)

HaumenoBanue
OLIEHOYHOTO
cpencTaa

Onpenenuren BTOPOTO U TPETHErO
MIOPSIAKOB, 150.¢ CBOMCTBA.
Onpenenurenu n-ro HOpsIIKA.
Anrebpanueckue  JONOJIHEHUA U
MUHOpBI. Beruncienue onpenenurens
METOJIOM PpAa3JIOKEHHS 10 CTPOKE
(cTonbiry) u MIpUMEHEHUEM
OCHOBHBIX CBOIICTB. Marpuiisbl.
HewictBuss ¢ Humu. Haxoxuaenue
obpatHoi MaTpuiel. CHCTEMBI IBYX U
Tpex JUHENHBIX YPaBHEHHUH.
Matpuunas 3aIHCh CHUCTEMBI
JUHEWHbIX  ypaBHeHuu. [IpaBuno
Kpamepa. Pemenue CUCTEM
JIMHEWHBIX  YPaBHEHUH  METOJAOM
Kpamepa u ¢ momompio oOpaTHOM
MAaTpHIIBL. Haxoxnenne paHra
Matpunbl. CucreMa M JIMHEHHBIX
YpaBHEHHH C N  HEU3BECTHBIMU.
Meron l'aycca.

OK-7, IIK-16

Brinmonnenue
THUIOBBIX 3aJaHUN

Paznen «IIIEMEHTHI JIMHENHON
anreOpbI»

OK-7, TIK-16

AynutopHas KOHTPOJIbHAsS
pabota

I'eomerpuueckue BEKTOPBI.
JIunelHbple omepanyuy Haj BEKTOPaMH
n ux cpoiicTBa. basuc. Paznoxenue
BekTOopa 1o ©Oasucy. KoopauHatsl
BEKTOpA U UX CBOMCTBA.

OK-7, IIK-16

Brinmonnenue
THUIIOBBIX 3aJJaHUH

JlnnHa BEKTOpA. CkainsipHoe,
BEKTOPHOE, CMELIaHHOE
MIPOM3BENICHNs  BEKTOPOB M  HX
CBOMCTBA. Bripaxenue yepes
KOOPJIMHATBI COMHOKUTENEH.
Ou3NYeCKUi U TE€OMETPUYECKHI
CMBICI.  YroJ  MEXAy  JIByMs
BEKTOPaMHU, YCIIOBHE
OpPTOTrOHAJILHOCTH.

OK-7, TIK-16

Brmomaenne
THUMIOBBIX 3aJaHUHN

Pasznen  «OneMeHTBl  BEKTOpPHOMU
anreOps»

OK-7, IIK-16

AynuTopHasi KOHTPOJIbHAS
pabota

VYpaBHeHue NOpsIMOM HA TUIOCKOCTH.

OK-7, IIK-16

Brimoanenune
TUIIOBBIX 3aJaHU




Yron Mexay AByMsA — INPSMBIMH.
Ycnosus napajuleIbHOCTU u
NEPIEHIUKYJIIPHOCTU ABYX HPSMBIX.
PaccrosiHre OT TOUKM 10 TIPSIMOM

[TnockocTh B MIPOCTPAHCTBE.
Paznuunblie BU/JIbI ypaBHEHUH
IJIOCKOCTH. YpaBHEHUS TMpAMOM B
MIPOCTPAHCTBE. YTOJN MEXAYy JBYMs
IUIOCKOCTSIMH, ~ MEXAY  NPSMBIMH,
MEXIy MNpsAMOM M  IUIOCKOCTBIO.
PaccTosiHMe OT TOYKM 10O IUIOCKOCTH.
B3anMHOe pacrnosiokeHue npsaMou u
IJIOCKOCTH, JIBYX MPSIMBIX,
IJIOCKOCTEN

OK-7, IIK-16

Brimonanenune
TUIIOBBIX 3aJaHu

Kpussie BTOPOIO HOpsIIKa:
OKPY)XHOCTb, ~DIJUTUIC, Turepdona,
napabona, WX  TEOMETPUYECKHE
CBOMCTBA u YPaBHEHUSL.
Knaccuukanuss KpUBBIX  BTOpPOTO
nopsiaka. [lonspHsle KOOpAMHATEI Ha
minockoctd. llomsspHoe  ypaBHeHuHe
kpuBou. IlpuBenenue  ypaBHEeHUSA
KpUBOM  BTOpPOro  Mopsaka K
KaHOHUYECKOMY BUILY

OK-7, IIK-16

Brimoanenne
TUIIOBBIX 3aJaHul

Paznen «OneMeHThl aHAIUTUYECKOU
TEOMETPUNY

OK-7, IIK-16

AynutopHas KOHTPOJIbHAS
pabora

10

UYucnoBass Qynkuus. OOnacte ee
ompenenenus. CrocoObl  3ajaHus.
OcCHOBHbBIE 3JIEMEHTapHbIE (YHKIIMH,
ux cBoiictBa u rpaduxu. Iloctpoenue
rpauKoB byHKIMH OJTHOM
IIEPEMEHHOMN c IIOMOIIBIO
npeoOpa3oBaHU rpadukoB
MPOCTEUTITHX AIIEMEHTAPHBIX

byHKIHIT

OK-7, IIK-16

Brimonnenue
THUIIOBBIX 3aJIaHUN

11

IIpenen ¢pynxun. OJHOCTOPOHHHE U
OeckoHeuHble Tpejenbl. beckoHeuHO
Oonpine U HEOrpaHUUYEHHBIE
GbyHKIHU. beckoneuno MaJble
¢GbyHKIIMM U ux cBoicTBa. OCHOBHBIE
TeOpeMbl O TipeAene  (PyHKIUH.
Heonpenenennoctu. [lepBpiii m
BTOPOH  3aMeydaTesIbHble  IpPEJebl.
CpaBHeHHE  OECKOHEYHO  MallbIX
GbyHKIHH. OKBHBAaJICHTHBIE
0ECKOHEYHO MaJible GyHKIMU.
Brruucnienue npenenoB GyHKIUH

OK-7, TIK-16

Brinmonaenue
TUIIOBOTO 3aJaHUsg




12 | HenpepbiBHBIE ~ (QYyHKIMH W HX OK-7, I1K-16 BrimonHenune
cBoiicTBa. HemnpepplBHOCTD CI0KHOM TUIIOBOT'O 3aJaHUS
GyHKIMHU, BIIEMEHTApHOH (YHKIHU.

Knaccudukanus Touek pa3pbiBa

13 | Paznen «BBenenue B OK-7, IIK-16 AynauTtopHas
MaTeMaTUYECKUI aHAJIU3 KOHTpOIIbHAs paboTa

14 | IIpousBonnas. Juddepenmpopanue OK-7, I1IK-16 Brimonnenue
pe3yNIbTaTOB apudmeTnyecKkux TUIIOBOTO 33/1aHUS.
NEeWCTBUN HaJ GyHKIUSAMU.

HuddepenuupoBanne CJIOKHOM
byHKIMN. JuddepenumrpoBanue
OCHOBHBIX JJIEMEHTAPHBIX (YHKITHIA.
Jlorapudmmueckoe
muddepeHnmrpoBanue. TexHuka
muddepeHpoBaHus

15 | IuddepennrpoBanne HESIBHBIX U OK-7, I1K-16 Brimonnenue
MapaMeTPUICCKH 3a/IaHHbIX (QYHKITUH TUTIOBBIX 3aIaHUN

16 OK-7, IIK-16 Brmmonnenue
[IpaBuna Jlonurans.

TUIIOBOTO 3a/IaHUs

17 | OOwasa cxema HCCIEIOBaHUA OK-7, IIK-16 Brimosinenue
(GYHKIIMM U MOCTpOeHUs ee Trpaduka. TUIIOBOTO 3a/1aHUs
HccnenoBanne (QyHKIMH CpeACTBAMU
¢ depeHINaTbHOTO HCYUCIIEHUS

18 OK-7, I1IK-16 Brinonnenue
Hau6onsmiee u HavMeEHbIIIee ’

. TUIIOBOTO 33/IaHUS.
3HAUEHUS HEMPEPHIBHON Ha OTpe3Ke BhiTONHEHME
(byHKi Kelc-3aJaHus

19 | Paznmensr «InddepennmanpHoe OK-7, IIK-16 AynuropHas
HCYUCIICHUE byHKIMMA OJTHOH KOHTpOJIbHas paboTa
IIEPEMEHHON», «IIpunoxenue
T depeHINaTbHOTO HUCYHUCIEHUS K
UCCIIETOBAaHHUIO byHKIUH u
MTOCTPOCHUIO UX TPAPUKOB

20 | IIpocreiimue TpUEMBbl  OTBICKAHHSA OK-7, TIK-16 Beinonnenue
nepBooOpazHoi.  HeompeneneHHBbIi TUMOBBIX 3aJaHUM.
UHTErpan u ero cpoiicrBa. Tabmnuia
OCHOBHBIX HEOIpeAeIICHHBIX
uHTerpasioB.  OCHOBHBIE ~ METO/IBI

HHTCTpHUPOBAHUA: HCIOCPCACTBCHHOC
HHTCTPHUPOBAHUC, HUHTCTPUPOBAHUC
HOHCTaHOBKOﬁ, HHTCTpUPOBAHUC 110

YacTsM. HurerpupoBanue
paroHaIbHBIX G YHKIIHINA:
pasyioKeHue MPaBUIbHOMN
palMoHaIBHOW ApOOM HA CyMMY
MPOCTEHIIINX npobeit;
HMHTETpUPOBaHUE MPOCTEHIINX




npobeii.  [lman  uHTErpHpoOBaHUS
paIMoHaIbHBIX IpoOeii.
WNHuTterpuposanue BBIPAKCHU,
COZICPKALINX  TPUTOHOMETPUUECKUE
GbyHKIMN. WuTerpupoBanue
UppalMOHAIIbHBIX BBIPAXKEHUIN

21

Pasznen «HeonpeneneHHelii HHTErpa»

OK-7, IIK-16

AynuropHas
KOHTpOJIbHasI paboTa

22

OnpeneneHHbli WHTErpa, ero
CBOICTBA. dopmyna Hprotona-
JleitOHuma. OcHOBHBIE  METOBI
BBIYMCIICHUS OTpEeICTICHHOTO
WHTETrpaja: WHTEIPUPOBAHUE
MOJCTAaHOBKOM W 1O  YacTsM.
HecoOcTBenHnsbie MHTErpaJibl c
OECKOHEUHBIMU TpeAeaMd U OT
HEOTPaHUYEHHBIX GbyHKIUH.
UccnenoBanue HECOOCTBEHHBIX
WHTETPaJIOB

OK-7, IIK-16

Brimonanenne
TUIIOBBIX 3aJaHuU

23

[Ipunoxenns OIIPEICIICHHOT O
HHTErpaiza

OK-7, IIK-16

Brinmonnenue
Kelc-3a1auus

Bbluuciienue 4acTHBIX NPOU3BOHBIX
U MOJHBIX UG (depeHnanoB MepBoro
U BTOPOTO TMOPSAIKOB OT (DYHKIMHU
IBYX MIEPEMEHHBIX.
HuddepenunpoBanue CIIO’)KHOM
¢byakuu. VHBapuaHTHOCTH (POPMBI
nosHOro auddepeHImana  CIoXHOMU
GyHKIUH. HuddepenunpoBanue
HESIBHBIX (DYHKIMI JBYX NMEepEeMEHHBIX

OK-7, IIK-16

Brmonaenne
THUMNOBBIX 3aJJaHUHN

24

KacarenbHast I0cKOCTh U1 HOpMAJIb K
MOBEPXHOCTU. DKCTPEMYMBI (DYHKIIMU
IBYX mNepeMeHHbIX. HeoOxomumble u
nocratouHble ycnoBusa. HauGomnbiiee
U HauMeHblllee 3HaueHUs (QYHKIHH,
HENPEPBIBHOW B OTPAaHUYEHHOU
3aMKHYTOM 00acTu

OK-7, TIK-16

Brmonaenne
THUMIOBBIX 3aJJaHUH

25

Pa3znen «Auddepenunansuoe
ucuucieHue (QyHKIMA HECKOIbKUX
MIEPEMEHHBIX)»

OK-7, TIK-16

AynuTtopHas
KOHTpOJIbHast paboTa

26

KommnekcHple uYwnciaa, OESHUCTBUA C
Humu. M3o0pakeHHe KOMIIJIEKCHBIX
yyuceql Ha IUIOCKOCTH. Moayne u
apryMEeHT  KOMIUIEKCHOTO  YHCJa.
Anrebpanueckas,

TPUTOHOMETPUYECKAS H
rmokasareiabHasi JOPMbI KOMILJIEKCHOTO

OK-7, IIK-16

Brinmonaenue
TUIIOBOTO 3aJaHUsg




yucna. Popmyinel Myaspa

27

Huddepenunanbubie
MIEPBOTO

ypaBHEHUs

MOPSIKA.
HuddepeHunanbaple  ypaBHEHUS C
pasaeNsIoIUMUCS MePEMEHHBIMH.
Judbdepennmranbapie ypaBHEHUS,
OJTHOPOJHbIE OTHOCHUTEIEHO
nepeMeHHbIX. JIMHeHHbIe ypaBHEHUS
U ypaBHeHUs bepHysuin. YpaBHeHuUs B
MOJIHBIX AuddepeHmanax

OK-7, IIK-16

Brimonaeunue
THUIIOBOT'O 3aIaHUSA

28

Huddepenunanbubie
BBICIIMX MOPSAKOB, JIOIYCKAIOIINe

YpaBHECHUS

MOHMKEHUE Topsaka. 3agada Ko

OK-7, IIK-16

Brinmongeunue
TUIIOBOTO 3a1aHUA

29

@yH/1aMEHTalIbHASI CUCTEMA PELLICHUM
JIMHEWHOT O OJIHOPOJIHOT'O
mudepeHIaIbHOTO

Crpykrypa o01ero
JInHelHble OTHOPOJHBIE YPABHEHHUS C

ypaBHEHHUSI.

pelIeHus.
ITOCTOSIHHBIMU KO3 puLMEeHTaMH.
JInneiinbie HEOJHOPOIHBIE
muddepeHManbHble  ypaBHEHUS C
MTOCTOSTHHBIMH koa(purmeHTamu.
CrpykTypa obiero pemeHus. Meron
Jlarpanka  OTBICKAaHHA  YACTHOTO
peuieHus. JIMHEVHbIE HEOMHOPOJHBIE
ypaBHEHUS c MIOCTOSTHHBIMU
Kod(ppumeHTaMu U MPaBOM YACTHIO
CcHeraIbHOTO BHIA. MeTton
HEOIpEeJeIeHHbIX KO3 PUIIMEHTOB

HaXOXJACHUA YaCTHOT'O PCIICHUA

OK-7, IIK-16

Brinmonnenue
TUIIOBOTO 3aJaHUsA

30

HopMmanbnable  cuCTEMBI  JTMHEWHBIX
OJHOPOJHBIX  JU(QepeHIHaTbHBIX
ypaBHEHUM c MTOCTOSTHHBIMH
kod(purnmentamu. Pemenne Mmetogom

HCKJIIOUYEHHUS, METOJIOM Diliiepa

OK-7, TIK-16

Brimonnenue
THUIIOBOT'O 3aJIaHUA

31

Paznen «OOBIKHOBEHHBIE
muddepeHIaIbHbIe YpaBHEHHUS

OK-7, TIK-16

AynuTtopHas
KOHTpOJIbHast paboTa

32

UccnenoBanue CXOJIUMOCTH
3HAKOMOJIO)KUTENIbHBIX ~ PSAJOB  C
IIOMOIIIBKO TIPHU3HAKOB CXOAWMOCTH.
3HaKoYepeyIOIUECs 0501058
AOcooTHas " yCIIOBHAS
cxonquMocTh. Psan JleiiOHMIa M ero
OPUJIOKEHU K IPUOJIMKEHHBIM

BBIYHMCIICHUAM

OK-7, TIK-16

Brmomaenne
THUMIOBBIX 3aJaHUHN

33

CreneHHbBIE paAbI IO CTEHCHAM X M 11O

cremerssM  (X—X,). WHrepBan wu

OK-7, IIK-16

Brmonaenune
TUIIOBBIX 3aJaHUN




paauyc cxoaumocTu. Psaasl Teitnopa u
Maxkiiopena. PasnoxxeHue HEKOTOPBIX
3J€MEHTaPHBIX byHKIUH B
creneHHble  psabl.  [lpunoskenus
CTCTICHHBIX PSJIOB K MPUOIMKEHHBIM
BBIYMCIICHUSM 3HAYeHUH (YHKIHA U
WHTETPaJIOB

34

Pasznoxenue 2M-1IepUOIUYECKUX
GyHKIIMH B TPUTOHOMETPHUYECKHE
psanel @ypse. Pag dypre 4eTHBIX U
HEYETHBIX 2nM-NepUOANYECKUX
¢dbyaknuii. Pasnoxenue B psin Oypwe
MEPUOINYECKHUX GbyHKIMN c
MIPOU3BOJIBHBIM MIEPUOIOM,
HENnepuoANYecKuX QyHKIUI

OK-7, IIK-16

Brinmonnenue
THUIIOBOTO 3aJIaHUS

35

Paznennl «YHuciaosrle PAABD,
«CreneHHble paabDy, «Psaasl @yppe»

OK-7, IIK-16

AynuropHas
KOHTpOJIbHast paboTa

36

Brrunciienne JBOMHOrO MHTErpana B
MIPSIMOYTOJIBHOW JIEKapTOBOM CHCTEME
KOOpAWHAT ITOBTOPHBIM
HHTETPHUPOBAHUEM. J{BoliHOM
WHTETpaJl B IOJSIPHOM  CHUCTEME
KOOpIUHAT.

OK-7, IIK-16

Brinmonnenue
TUIIOBBIX 3aJaHUI

37

CkanspHoe mone. BekrtopHoe mnoe.
[Ipon3BonHas CKaJspHOrO NOJS IO
HampaBlieHUI0. ['paveHT QyHKIUH,
CBOMCTBA.

OK-7, IIK-16

Brimongenue
TUIIOBOTO 3aJIaHUSA

38

Pemenne KOMOMHATOpHBIX — 3ajad.
[lonatue  ciaydalfHOro  COOBITHSL.
Knaccudukanus coOwituil. [eiictBus
Haa coObiTusmu. Kiaccuueckoe u
r€OMETPUYECKOE onpeeIeHue
BEPOSTHOCTH. CoBMecTHBIE 3|
HecOBMeCTHbIE coObITUS. CloXeHHe
BEPOATHOCTEMN HECOBMECTHBIX
COOBITH. 3aBUCHMBbIE U HE3aBUCHUMBIE
COOBITHS. YMHOXXEHHE BEPOSTHOCTEH
HE3aBUCUMBIX coObITHH. CoBMeCTHOE
IIPUMEHEHUE TEOPEM CIIOKECHUSA W
YMHO>KEHHSI BEPOATHOCTEN. Y CIIOBHAS
BEPOSITHOCTB. YMHOXEHNE
BEPOSITHOCTEH 3aBUCHUMBIX COOBITHIA.
Cnoxenne BEPOATHOCTEMN
COBMECTHBIX  cOObITHH.  Dopmyna
IIOJIHOWM  BeposiTHOCTH.  PopMmyna
baiieca. IloBTOpeHHME HE3aBUCUMBIX
ucnbiTanui.  Popmynsl  bepHyiumy,

OK-7, TIK-16

Brmonaenne
THUMIOBBIX 3aJJaHUH

Brinmonaeunue
Kelc-3agauus




Myagpa—Jlamnaca, IlyaccoHa.
OTKJIOHEHNE OTHOCUTEIBHON 4acTOTHI
OT IOCTOSIHHOM  BEpPOSITHOCTH B
HE3aBUCHUMBIX HCTIBITAHUSX.
HawuseposTHeiiliee 4nuciio mosiBICHUN
COOBITHS B HE3aBUCUMBIX UCIIBITAHUAX

39 | JIuCKpeTHbIC CIIy4alHbIC BEIHYMHBI. OK-7, I1IK-16 Brimonuenue

3akoH  pacmnpeneneHus.  DOyHKIUA THIIOBBIX 3a/[aHUH
pacrpenaeneHus, ee CBOMCTBA.
MaremaTudeckoe OXHJaHUE,
aucnepcus u cpenHee
KBaJIpaTHYECKOE OTKJIOHEHHE
JUCKPETHOM CIIy4YallHOM BEJIMYUHBI.
bunomuansHoe, IIyaCCOHOBCKOE
pacrpeneneHus. HenpepriBHbie
ciaydyaiiHple  BelW4YMHbL. ~ DyHKUIHS
pacrpezaeneHus, IJIOTHOCTh
pacnpeseneHus, UX B3aUMOCBSI3b U
CBOMCTBA. Maremarnueckoe
OKMJIaHHE, MOUCIEPCHs M CpEeIHee
KBa/IpaTHYECKOE OTKJIOHECHUE
HEIMPEPBHIBHOW CIy4alHOW BEJIMYUHBI.
PaBHOMEDpHOE, II0Ka3aTeJIbHOE
pacnpeeseHus, UX XapaKTEPUCTHUKH.
HopmansHOe pacnpenenenue, €ro
XapaKTePUCTUKU

40 | Pa3gen «NeMEeHTHI TEOPHH OK-7, IIK-16 AynutopHas
BEPOSTHOCTEH» KOHTpPOJIbHAs paboTa

41 | Beibopounblii Meron. I'eHepasibHas OK-7, TIK-16 Boinonnenue
COBOKYITHOCTb 5 BbIOOpKA. Kefic-3a/1aHuH
Bapuanuonssiii psaa. Ctatuctuyeckoe
pacnpezeneHue BBIOOPKHU.

HNHTepBanbHbIA CTATUCTUYECKUN PS/I.
OMnupuyeckas byHKIUSA
pacnpeneneHus. [Tonuromn,
TUCTOrpaMMa. Yucnossie
XapaKTepUCTUKU CTaTUCTUYECKOTO
pacnpeneseHus. Keiic-3ananue
«IIpocras CTaTHUCTUYECKAs
COBOKYIIHOCTb U METOJBl €€
00pabOTKM. Keiic-3amanue
«/HTEepBAJIbHBIN CTATUCTUYECKUN P
U €ro XapaKTEepUCTUKH

42 | CraTuCcTHYECKHE OIICHKH IapaMeTpoB OK-7, I1K-16 Brinonnenue

pacnpeneneHus. Toueunslie 51
WHTEPBAJIbHBIE OLECHKHA MapamMeTpoB
pacrpeeneHus. [loBepurenbHbie

Kelc-3aJauuil




WHTEPBAJIbI. Keilic-3amanue
«BblpaBHI/IBaHI/IC CTaTUCTHYCCKHUX
pPAaOB 110 MCTOY MOMCHTOB.
Hopmanbnoe pacnpenenenue». Keiic-
3a7aHue «BplpaBHMBaHUE
CTaTUCTUYECKUX PAIOB IO METOAY
MOMEHTOB. PaBHOMEpHOE
pacnpeneseHmue»

43

Crartucruyeckas IpoBepKa
CTaTUCTMYECKUX  rumore3.  Bumsl
CTaTUCTHUYECKUX TrHnoTe3. Omuoku
MIEPBOTO u BTOpPOT'O poza.
Cratuctuueckuii KpUTEpUHL.
Kputnueckas  obmacte.  OOmnacthb
OPUHATUS ~ runore3pl.  Meroauka
BBIUUCIICHUS] TEOPETHUYECKUX YacTOT
HOopMallbHOTO pacupezneneHus. Keiic-
3amanue «lIpoBepka rumnoressl o0
HOPMAaJIbHOM pacnpenesneHuu
TE€HEPAJIBHOM  COBOKYNHOCTH IO
Kputeputo cornacus [lupcona»

OK-7, IIK-16

Brimoanenune
KeHc-3a7auus

44

DNEeMEHTbl  TEOpUU  KOPPEJSALHH.
[TonsTne KOpPEISLMOHHOU
3aBUCUMOCTH. YCIIOBHBIE CpEIHHE.
Bri6opouHble ypaBHEHHUS PETPECCHH.
Jluneitnas xoppensius. BeioopouHsbIii
koa¢pdunnent koppensauuu. Keiic-
3ajanue «OTbICKaHHE TapaMeTpoOB
BBIOOPOYHOTO  YpaBHEHUSI  TIPSIMOM
JIMHUU perpeccun o
HECTPYIITUPOBAHHBIM JAHHBIM
METOJOM HAaUMEHBIIUX KBaJApPaTOBY.
Keiic-3aganue «OTbICKaHNE
MapaMeTpoB BEIOOPOUYHOTO YpaBHEHUS
NpAMOM  JIMHUM  PErpeccuu 10
CTpYIIUPOBAHHBIM JAaHHBIM».
Meroanka BEIYUCICHUS BBIOOPOYHOTO
KO3 pHLIMEHTa KOPPENALUU

OK-7, IIK-16

Brimoanenne
Kelc-3agaHui

®opma 00ydeHus - 3a04HAs.

Ne
i/t

KonTponupyemsie paznens (TEMbI)
JUCLUTIINHBI

Kon
KOHTPOJIUPYEMOU
KOMITETEHIINH
(wnu ee yacTn)

HaunmenoBanue
OLICHOYHOTO
CpeacTBa

Onpenenurenu BTOPOTO W TPETHETO
MOPSZIKOB, UX CBOMCTBA.
Onpenenurenu n-ro nopsiaKa.

OK-7, IIK-16

KonTtponbnas padota Ne 1




Anrebpavyeckue  JOMOJHEHUS U
MUHOpPBL. Bbruncienue onpenenuTens
METOJOM PpAa3JIOXKEHUsI 1O CTPOKE
(cronbiry) u MIPUMEHEHUEM
OCHOBHBIX CBOIICTB. Marpuiisbl.
HeiictBuss ¢ Humu. Haxoxuaenue
obOpaTtHo# MaTpuilbl. CHCTEMBI IBYX U
Tpex JIMHEMHBIX ypaBHEHUH.
Marpuunas 3auCh CHUCTEMBI
JUHEWHBIX  ypaBHeHuW. IIpaBuio
Kpamepa. Pemenue CUCTEM
JIMHEWHBIX  YpPaBHEHUHM  METOJIOM
Kpamepa u ¢ mnomoipio oOpaTHOI
MaTpULbIL. Haxoxnenue paHra
Marpuipl. CucremMa M JIUHEHHBIX
YpaBHEHUH € N  HEU3BECTHBIMHU.
Meron INaycca.

I'eomerpuueckue BEKTOPBI.
JIuneliHbpIe onepanyuu Haj BEKTOPAMHU
n ux cpoicTBa. basuc. Paznoxenue
BekTOopa 1o ©Oasucy. KoopauHatsl
BEKTOpA U UX CBOMCTBA.

OK-7, IIK-16

KonTponbhnas padora Ne 1

JlinHa BEKTODA. CkainspHoe,
BEKTOPHOE, CMEILIaHHOE
IIPOMU3BENCHNS  BEKTOPOB U HX
CBOMCTBA. Beipaxenue yepes
KOOPIMHATBI COMHOKHUTENEH.
OU3NYEeCKU U TE€OMETPUYECKHI
CMBICI.  Yroi  MexXAay  JIByMs
BEKTOPAMH, yCIIOBUE
OpPTOTOHAJILHOCTH.

OK-7, TIK-16

KonTtponbHas pabora Ne 1

YpaBHeHHE MNpPsAMOM Ha INIOCKOCTH.
Yrom wMexay JIByMs — IPSMBIMH.
Ycnosus napajuieIbHOCTH u
MEPIEeHIUKYISAPHOCTH ABYX MPSIMBIX.
PaccrosiHre OT TOUKM 10 IpsIMOM

OK-7, TIK-16

KonTtponbHas pabora Ne 1

[Timockocth B MIPOCTPAHCTBE.
Paznuunbie BUBI yYpaBHEHUH
IJIOCKOCTH. YPaBHEHHS MPSAMOU B
MPOCTPAHCTBE. YTOJN MEXAY JBYyMS
IUIOCKOCTSIMH,  MEXIY  MPSIMBIMHU,
MEXIy MNpAMOA M  IUIOCKOCTBIO.
PaccrosiHMe OT TOYKHM 1O MJIOCKOCTH.
B3anmHoe pacrnosnokeHue npsiMou u
IJIOCKOCTH, JIBYX MPSIMBIX,
IJIOCKOCTEMN

OK-7, TIK-16

KonTtponbHas padora Ne 1

Kpussie BTOPOIO HOpsIIKA:

OK-7, IIK-16

KonTtponbnas padora Ne 1




OKPY’XKHOCTb, ~DIJUIMIC, Turepodoia,
napaboua, ux reOMETPUUECKUE
CBOMCTBA u YPaBHEHUSL.
Knaccudukanuss KpUBBIX  BTOpPOTO
nopsaka. [lonsipHple KOOpAMHATHI HA
mnockoctd. llonmsspHoe  ypaBHEHuHe
kpuBoi. IlpuBenenune  ypaBHEHUS
KpUBOM  BTOPOro  mopsaka K
KaHOHMYECKOMY BUlY

YucnoBas ¢Qynkmus. Obnacte ee
ompenenenuss. CrocoObl  3amaHus.
OcHOBHBIE 3JIEMEHTapHbIC (YHKIIHH,
ux cBoiictBa u rpaduxu. [loctpoenue
rpadgukoB byHKIUH OJTHOM
NepeMEHHOMN c TIOMOIIIBIO
npeoOpa3oBaHMA rpadukoB
MPOCTEUIIIHX AJIEMEHTAPHBIX

byHKIUH

OK-7, IIK-16

KonTtponbnast padora Ne 1

[Ipenen ¢pynxuuu. OAHOCTOPOHHUE U
OecKOHEeUHbIE Tpeenbl. becKOHeYHO
OosnplIMe U HEOrpaHUYEHHBIE
GyHKIMU. beckoneuno MaJble
¢yHkuuun M ux cBoiictBa. OCHOBHBIE
TeOpeMbl 0 Ipenene  (QYHKLIUH.
Heonpenenennoctu.  llepBelii
BTOpON  3aMeyaTeNbHble IpEIebl.
CpaBHeHHe  OECKOHEYHO  MaJlbIX
GyHKIUI. OKBUBaJIEHTHbIE
OECKOHEYHO MaJble GyHKIUY.
Beruucnenue npenenoB GyHKUIUH

OK-7, IIK-16

KonTponbnas padora Ne 1

HenpepbiBHble  (QyHKIMM M HUX
cBOMCTBAa. HempepbIBHOCTL CIIOKHOU
(GyHKIUHM, SJIEMEHTApHOM (QYHKIIHH.
Knaccudukanus Touek pa3pbia

OK-7, TIK-16

KonTtponbHas pabora Ne 1

10

[IpousBognas. Juddepennupopanne
pe3yabTaToOB apudmeTnyecKkux
JIeUCTBUI Hajg GYHKIUSAMU.
HuddepenunpoBanue CIIOKHOMU
GbyHKIHU. Juddepenumponanue
OCHOBHBIX JJIEMEHTAPHBIX (DYHKIIMHA.
Jlorapudmuuaeckoe
muddepeHnmpoBaHue. Texauka
muddepeHmpoBaHus

OK-7, IIK-16

KonTpomnbnas padora Ne 1

11

HuddepenurpoBanne HESIBHBIX U
napaMeTPUIECcK 3aaHHBIX (YHKIIUI

OK-7, IIK-16

KontponbHas padora Ne 1

12

IIpaBuna Jlonurans.

OK-7, IIK-16

KontponbHas padora Ne 1




13

O6mmas cxeMma HUCCIEN0OBAHUA
(GyHKIMU ¥ TTOCTpOEHHs ee rpaduka.
HccnenoBanue (QyHKIMHM CPEICTBAMU
QG QepeHIaTbHOr0 HCUHCICHHS

OK-7, IIK-16

KonTtponbnas padota Ne 1

14

Haubonsiee n HaUMMCHBIIICC
3HAa4YCHUA HerCprBHOI;'I Ha OTPE3KE

byHKIHH

OK-7, IIK-16

KonTtposbhas padora Ne 1

15

KommiekcHble uwncna, AEUCTBUSA C
HuMH. M300pakeHne KOMITJIEKCHBIX
yycesJl Ha IUIOCKOCTH. Mopaynes u
apryMEeHT  KOMIUIEKCHOIO  YHCIIa.
Anrebpanueckas,
TPUTOHOMETPHYECKAs "
nokaszaresabHast HOpMbl KOMILIEKCHOTO
yucna. Popmyiiel Myaspa

OK-7, IIK-16

KonTtposbhas padora Ne 1

16

IIpocTeliiiie TpuUeMBbl  OTBICKAHUSA
nepBooOpazHoi.  HeonpeneneHHslit
UHTErpan U ero cpoiicrBa. Tabmuia
OCHOBHBIX HEOIpeeEHHBIX
uHTerpanoB.  OCHOBHBIE ~ METO[IbI
UHTETPUPOBAHUSA: HEMOCPEICTBEHHOE
UHTETPUPOBAHUE,  MHTEIPUPOBAHME
MIOJICTAHOBKOM, HMHTETPUPOBAHHUE IIO
4acTsM. HNuTerpupoBanue
paloOHaIBHBIX (G yHKIIHIA:
pasyioKeHue IIPaBUIILHON
palMoHaIbHOW JIpoOM Ha CyMMY
MPOCTEHIINX npobeit;
UHTETPUPOBaHUE IIPOCTENIIINX
apoGeit.  Ilman  uHTerpupoBaHus
paIoHaIbHBIX Ipobeii.
WNHuterpupoBanue BBIPAKECHUH,
COJIepKallluX  TPUTOHOMETPHUUYECKHE
GbyHKIUH. WNHTterpupoBanue
MPpaLMOHANIbHBIX BbIPAXKEHHM

OK-7, IIK-16

KontponbHas padota Ne 2

17

OnpeneneHHbIi UHTErpall, ero
CBOMCTBA. dopmyna HeroTona-
JleiOonuma. OcCHOBHEBIE METOJbI
BBIYMCIICHHS OTIpEICTICHHOTO
WHTETpaJia: WHTETPUPOBAHUE
MMOACTaHOBKOM Hu no 4acTsIM.
Hecob6cTBenHbIe MHTETPaIbl c
OCCKOHEUHBIMU ~TpeAeaMd U OT
HEOTPaHUYEHHBIX G yHKITHIA.
HccnenoBanue HECOOCTBEHHBIX

MHTErpajioB

OK-7, IIK-16

KonTposibnas padora Ne 2




18

[Tpunoxenus ONPEICIICHHOTO
WHTErpasa

OK-7, IIK-16

KonTtponbnas pabora Ne 2

Brruncnenne 4acTHBIX TPOU3BOIHBIX
U TONHBIX UG (dEepeHInanoB MepBOro
U BTOPOTO TMOPSAIKOB OT (YHKIIMH
TBYX MIEPEMECHHBIX.
HuddepennmrpoBanue CJIO)KHOM
¢byakuun. MHBapraHTHOCTH  (HOPMBI
noHOro auddepeHImana  CI0XHOU
GbyHKIHN. JuddepenumrpoBanue
HEeSBHBIX (DYHKIUH ABYX MEPEMEHHBIX

OK-7, IIK-16

KonTtponbHast padora Ne 2

19

KacarenbHast na0ckocTh U1 HOpMaJlb K
MIOBEPXHOCTU. DKCTPEMYMBbl (DYHKIIMU
IBYX mnepeMeHHbIX. HeoOxomumble u
nocTatouHsle ycinoBusa. Haumbosbiiee
U HauMEHbllee 3HaueHUs (QyHKIUH,
HENPEPBIBHOW B OTPaHUYCHHOU
3aMKHYTOM 00y1acTu

OK-7, IIK-16

KonTposabnas padora Ne 2

20

Huddepennnansubie ypaBHEHUs
MIEPBOTO HOPSIZIKA.
JuddepeHunanbaple  ypaBHEHUS C
pa3AesIoIUMUCS HEPEMEHHBIMH.
Huddepenunanbuble YPaBHEHUH,
OJTHOPOIHbIE OTHOCHUTENEHO
nepeMeHHbIX. JIMHelHble ypaBHEHHUs
" ypaBHeHUs bepHyum. YpaBHeHUS B
MOJIHBIX AuQdepeHnnanax

OK-7, IIK-16

KonTposabnas padora Ne 3

21

HuddepenunanbHble YpaBHEHUs
BBICIIUX TOPSAIKOB, JOIMYyCKAIOIIHe
MOHMXeHue nopsaaka. 3agada Komn

OK-7, TIK-16

KonTtponbsHas padora Ne 3

22

@dyHIaMeHTalIbHAs CUCTEMA PELICHUN
JIMHEWHOT O OIHOPOZHOTO
g depeHInaIbHOTo YPaBHEHUS.
CrpykTypa o01ero perieHusl.
JInHelHbple OTHOPOJHBIE YPABHEHHUS C

MIOCTOSIHHBIMU Ko unneHTamu.
JIuneitnbpie HEOTHOPOIHBIE
muddepeHMaIbHbBIe  ypaBHEHUS C
MIOCTOSIHHBIMU KO3 pULIHEHTaAMHU.

CrpykTypa obmero pemenus. Meron
Jlarpanka  OTBICKAHHUSI ~ YaCTHOTO
pewienusi. JIMHEHHbIE HEOJHOPOIHbBIC
ypaBHEHUS c MTOCTOSIHHBIMH
Kod(h(UIMEHTaMH M TPABOM YaCThIO
CIIEUAIBHOT'O BUJA. Meron
HEOIpEeeIeHHBIX KO3 PHUIHEHTOB
HAXO0XICHUS YACTHOTO PEUICHHUS

OK-7, TIK-16

KonTtponbsHas padora Ne 3




23

HopManbHable  cHCTEMBI  JTMHEWHBIX
OTHOPOAHBIX  Au(depeHnnanbHbIX
ypaBHEHUI c MTOCTOSIHHBIMH
kodpdunmentamu. Pemmenue metoaom
HCKJIIOYEHHS, METOJIOM Dijepa

OK-7, IIK-16

KonTtponbhas pabora Ne 3

24

HccnenoBanme CXOJMMOCTH
3HAKOIIOJI0KHUTEIIBbHBIX pAlloB c
MOMOIIBI0 TPHU3HAKOB CXOJAUMOCTH.
3HaKouepeyoIuecs PAIBL.
AbGcomoTHas U yCIIOBHAsI
CXOMUMOCTh. Psajg JleiiOHuma u ero
NPWIOKEHUS K  IPUOIHKEHHBIM
BBIYMCIICHHSM

OK-7, IIK-16

Kontponbnas padora Ne 3

25

CTeneHHBIE PSUIBI IO CTETEHSIM X | 10
cremeHsiMm  (X—X,). MarepBan u

panuyc cxoaumocTu. Psaawl Teitnopa u
Maxkiiopena. PasnoxeHue HEKOTOPBIX
3JIEMEHTapHBIX byHKIUH B
creneHuble  psabl.  [Ipunoskenus
CTCTICHHBIX PSJIOB K TPUOIMIKEHHBIM
BBIUHCIICHUSIM 3HaUYeHUU (QYHKIUN U
HMHTErpajioB

OK-7, IIK-16

KontponbHas padora Ne 3

26

Pasnoxenue 2M-TIEpUOANUYECKUX
GyHKIIMI B TPUTOHOMETPUYECKHE
psanel @Oypee. Pag dypre 4eTHBIX U
HEYETHBIX 2nM-nepUOANYECKUX
¢byukuii. Paznoxenue B psin @ypwe
MEPUOINYECKHUX GbyHKIMH c
IIPOU3BOJIbHBIM [IEPUOJIOM,
HEeNepuoInIecKuX (QyHKIHHA

OK-7, TIK-16

KonTtponbsHas padora Ne 3

27

Pemenne KOMOMHATOpHBIX  3ajad.
[lonsiTne  ciaywaiiHoro  coOBITHSL.
Knaccudukanmst cobpituii. [eiicTBus
Hag coObiTusiMu. Kiaccuueckoe u

reoOMETPHUICCKOE OIpeaAcCICHUC
BCPOATHOCTH. CoBMeECTHEIC n
HECOBMECTHBIE COOBITUsA. CloKeHue
BepOHTHOCTCﬁ HCCOBMCCTHBIX

COOBITHI. 3aBUCHMBbIE M HE3aBHCHUMBIE
COOBITHS. YMHOXEHHE BEpOATHOCTEN
HE3aBUCHUMBIX COObITHH. COBMECTHOE
MIPUMEHEHHUE TEOPEM CIIOKEHUS H
YMHOKEHHSI BEPOSITHOCTEH. Y CIIOBHAs
BEPOSITHOCTB. YMHOKEHUE
BEPOSTHOCTEH 3aBUCHUMBIX COOBITHIA.
Cnoxenue BEPOATHOCTEN
COBMECTHBIX  cOObITHH.  Dopmyna

OK-7, TIK-16

KonTtponsHas padota Ne 4




nojaHo  BeposiTHocTH.  Dopmyna
baiieca. IloBTOpeHHE HE3aBUCUMBIX
ucnbiTanui.  Popmynsl  bepHyiumy,
Myaspa—Jlamaca, Ilyaccona.
OTKJIOHEHNE OTHOCUTEIBHON 4acTOThI
OT TIOCTOSIHHOM  BEpPOSTHOCTH B
HE3aBUCHMBIX UCIIBITAHUSAX.
HawuBeposiTHeiiee 4nciio mosBiIeHUM
COOBITHS B HE3aBUCUMBIX UCIIBITAHUSX

28 | JluckperHble CiTydailHble BEIMYUHBI. OK-7, IIK-16 KonTposabnas padora Ne 4
3akoH pacnpeneneHus.  DOyHKUUS
pacrpeneieHus, ee CBOIICTBa.
MaremaTudeckoe OXHJaHUE,
aucrepcust u cpenHee
KBaJpaTHYECKOE OTKJIOHEHHE
JUCKPETHOM CIIy4YallHOM BEJIUYUHBI.
bunomuansHoe, IIyaCCOHOBCKOE
paclpeneneHus. HenpepsiBHbIE
ciydaiiHple  BenuuuHbl.  DyHKIUA
pacnpezeneHus, IUIOTHOCTh
pacnpeseneHus, UX B3aUMOCBSI3b U
CBOMCTBA. Maremaruueckoe
OKUJAHWE, JHUCIEPCHs U CpelHee
KBaJIpaTHYECKOE OTKJIOHEHUE
HENPEPBIBHOW CIIyYalHOW BEJIWYUHBI.
PaBHOMEpHOE, [I0KA3aTEeJIbHOE
pacnpesiesieHus, UX XapaKTePUCTHUKH.
HopmanbsHoe pacnpenenenue, €ro
XapaKTePUCTUKU

29 | Beibopounsii metozn. ['eHepanmbHas OK-7, TIK-16 KonTtponsHas padota Ne 4
COBOKYITHOCTb " BBIOOpKA.
Bapuanuonssiii psa. CtaTucTuyeckoe
pacnpezeneHue BBIOOPKHU.
HNHTepBanbHbIA CTATUCTUYECKUN PS/I.
OMnupuyeckast byHKIUSA
pacnpeneneHus. [Tonurom,
TUCTOrpaMMa. Yucnossie
XapaKTEPUCTUKU CTaTUCTUYECKOTO
pacnpeneseHus. Keiic-3ananue
«IIpocras CTaTHUCTUYECKAs
COBOKYIIHOCTb U METOJBl €€
00paboOTKM. Keiic-3amanue
«HTEpBAJIBHBIN CTATUCTUYECKUN P
U €ro XapaKTepUCTUKH

30 | CratucTuveckue OICHKH IapaMeTpoB OK-7, I1K-16 KonTponbnas padota Ne 4

pacnpeneneHus. Toueunsie 31
WHTEPBAJIbHBIE OLECHKHA MapamMeTpoB




pacrpeneneHusl. JloBepuTenbHbIE
HMHTEPBAJIbL. Keiic-3ananue
«BslpaBHUBaHUE CTaTUCTUYECKUX
pAAOB 1O  METONYy  MOMEHTOB.
Hopmanbnoe pacnpenenenue». Keiic-

3a7aHue «BpIpaBHUBaHNE
CTaTHCTHYECKHX PSIOB MO METOIY
MOMEHTOB. PaBHOMepHOE
pacnpezeneHue»
31 | Craructuueckas IIPOBEpKa OK-7, IIK-16 KonTposabnas padora Ne 4

CTAaTHUCTUYECKUX  TUNOTE3.  BHIbI
CTaTUCTHUYECKUX TrHnoTe3. Omuoku
MIEPBOTO U BTOpPOT'O poza.
Craructuueckuit KpUTEPUH.
Kputnueckass  obmacte.  OOmacthb
NPUHATHS ~ TUNOTE3bl.  MeToauka
BBIUHCIICHUSI TEOPETHYECKUX YacTOT
HOpPMaJIBHOTO pacupenenenus. Keic-

3a/laHue
HOPMaJIbBHOM pacnpeneieHuu
TE€HEPAJIBHOM ~ COBOKYNHOCTH IO
Kkputepuro cornacus [Iupcona»

«I[IpoBepka rumoTe3pl O

Kpumepuu U WKai1a OueHUu6anusl munoeozo 3a0anus

Ornenka

Kpurepuii oieHKH

«3a4YTCHO»

OOyuaromuiicss TNpPaBWJIBHO BBIMOJHWI W O(GOPMIJI  TUIIOBOE  3aJIaHUE
(KOHTPOJIBHYIO paboTy)

«HE 3a4TCHO»

[Ipu BBITTOTHEHUHN TUMIOBOTO 3aaHus (KOHTPOJIBHON pabOThI) CTYACHT JOMYCTHII
XOTs ObI 0O/IHY OIIMOKY, HAPYIIMUI TpeOOBaHUS K OPOPMIICHHIO

Kpumepuu u wikana oyenueanus ayoumopHoii KOHmMpoabHoU padomaol
1) Kpumepuu u wixana oyenusanus peulenus 3a0a4u KOHmMpOIbHOU pabomol

OneHka Kpurepnii onienkn
3 Gamna 3ajlaya pemieHa IpaBUIIbHO.
2 Gamna 3amaya pelieHa Wik ¢ HeJI04eTOM, UM ¢ HEerpyOoi ommOKoi, uiu pemeHo 2/3
3aauu.
1 Gamn B pemennu 3amaun comepkarcsi rpyoObie ommoOKH.
0,5 6aima | B pemeHnu 3agauM NPHUBOAATCA OECCUCTEMHBIE CBEACHUS, OTHOCSIIMECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIA0IIME OTBETA HA HETO
0 6amoB | OTCyTCTBYET pelIeHHEe 33Jaydl WM COJAEp)KaHHUEe OTBeTa HE COBMHANaeT ¢
MIOCTaBJICHHBIM BOITPOCOM

2) Kpumepuu u wixana oyeHu8anus KOHMpOIbHOU pabomul
CyMMapHBIit 6aim1 paboThl SBISIETCS CYMMON OQJIJTOB, TIOJYYCHHBIX 3a PEIICHHE 3a/1a4.

Onenka Kpurepuii onieHkn

COTIUYIHOY HaGpannsnii  crymenTom  O6ayum pabOTBI  COCTaBISIET  OT

MakcHUMaJbHOro 6asia pabotst 95-100 %.

«XOPOIIIO» HaGpannwnii  ctymeHTom  O6aqmm  pabOTBl  COCTaBIsieT  OT

MaKCHUMaJIbHOTO 6asuia paboTsl 76-94 %.




«ynoBieTBopuTenbHO» | HaOpanublii  ctygmenTom  Gamn  paboOTBl  COCTaBisieT  OT
MakcuMabHOro 6asmia paborsl 50-75 %.

«HEYJIOBJIETBOPUTEIBbHO» | HabpanHblii  cTymeHTOM  Oaym pabOTBI  COCTaBIsIET  OT
MaKCcHMaIbHOTO Oaya paboTel 49 % u MeHee.

KonTponpHast pabora 10kHA OBITH 3auTeHa. TpeOoBaHUS K 3a4eTy 3aBUCAT OT OIEHKH
3a pabory.

Ecnu 3a paboTy mosydeHa oneHKa «OTJIIMYHO», TO paboTa 3auTeHa;

«XOPOIIO» MM «YIOBJICTBOPUTEIHLHO» — IUIS 3a4eTa padOThI CTYIEHTY HYKHO CIENaTh
paboTy Haja omMOKaMu;

«HEYJOBIICTBOPUTEIBHO» — Ui 3adera pabOThl CTYIEHT BO BpEMsl BHEAyTUTOPHOM
paboThI TOJDKEH CIATh TEMBI, 33 COOTBETCTBYIOIIME KOTOPHIM 3aaHUsI KOHTPOJIBHON paboThl OH
MOJTyYHJI MeHee 2 0aloB;

ecny paboTa HE HamMcaHa, TO JUIS 3ayeTa paboOThI CTYJEHT BO BpEMsl BHEAYIUTOPHOM
paboThI TOJDKEH CIIaTh BCE TEMBI, BXOJISIINE B paboOTYy.

Kpumepuu u wikana oyenusanusn Keiic-3a0anus

Onenka Kpurepuii onieHkn

«3auTeHo» | OOyuaromuiics NPaBWIBHO BBHIMOJHWI M OQOPMMI 3aJlaHHE, CAMOCTOSTEIbHO
WIM Tpu HEOOJbIION KOHCYJIbTAallMOHHON moxanepxkke. Ilpu 3ToM OH
UCIOJB30Ba]l ~ MAaTEeMAaTHMYECKUHW  ammapaTr, MeETOAbl  MaTeMaTU4eCcKOro
MOJIEJIMPOBAHMs, JOIMYECKH 00OCHOBaB BbIOOp crocoba pewmenus. [Tpumenun
METOJbl HHTEPIpETALMM IIOJYYEHHBIX pe3yapTaToB. IIpuMeHMs HaBbIKH
LIeJICHAIIPaBJIIEHHOT0 cOopa M aHajlu3a JIUTEpaTypHbIX HCTOYHUKOB, METOJIbI
MaTEeMaTHYECKOr0 UCCIIEOBAaHUS U MaTEeMaTHUeCKO 00pabOTKH JaHHBIX

«He 3auTeHo» | CTyleHT He NPOAEMOHCTPUPOBAJl  JOCTATOYHBIM  YpOBEHb  BIIAJICHUSA
MaTEMaTHYECKUM alllapatoM, METOJaMH MaTeMAaTHYECKOTO MOJEIMpPOBaHMUS,
MHTEPIIPETallUd TOJYyYEHHBIX pEe3ylbTaTOB, HAaBBIKAMU I[€JIEHANIPABIEHHOTO
coopa M aHanM3a JMUTEPATypHBIX HCTOYHHMKOB, METOJIAMH MaTEeMaTH4YECKOI0
UCCJIEIOBaHMS U MaTeMaTHUeCKON 0OpaOOTKHM JaHHBIX. 3a/laHK€ HE BBIITOJIHEHO
WJIY BBITIOJIHEHO C CEPbE3HBIMH OINOKaAMU

Kpumepuu u wikana oyenueanusa KOHmMponAbHOI padomyl 3a04HOU Popmol
o0yuenus

Kpurepuii onieHkun Onenka

Bce 3agaun pereHsr BEpHO, TPUBEIACHBI OOBSICHEHUS
MOCJIEZI0BATEIBHOCTH BCEX LIArOB PELICHHUS], TOTyUEHbI «3a4TeHo»

BCPHBIC OTBCTHI Ha BCC ITOCTABJICHHBIC B 3a/1a4aX BOMIPOCHI.

Hexkotopsle 3a1auu pelieHsl ¢ HE3HAYUTEIbHBIMU 3aMEYaHUsIMU, «3a4TeHo
HCIIPABUTh KOTOPBIE CTYACHT MOXKET IIPU YCIIOBHOY

3alUTe KOHTPOJIBHOM paboThI

33[[8.‘{1/1 HC PCIICHBI WJIN PCIICHBI CO 3HAYUTCIIbHBIMU «He 3auTeHo»
3aMCUYaHUsIMHU

2.3. Kpumepuu u wiKkanvl OyeHueanus pe3yasmamaos ooyuenus npu nposedenuu
RPOMENHCYMOUHOI ammecmayuu

[IpoMexyTouHass arrecTanusi TMpeaHa3HaueHa IS OIpEACTCHUs ypPOBHS
OCBOEHUSI BCEro o0ObeMa yueOHOW MUCHUIUIMHBEL. [ OleHMBaHUS PE3yJbTaTOB
oOydeHusT TpU TPOBEACHHH TPOMEKYTOUYHOW aTTECTAlMd  HUCTOIb3YeTCs



YyeThipexOa/IibHasl MIKaJla «OTJIMYHO», «XOPOIIO», «YAOBIETBOPUTEIHLHOM,
«HEYJIOBJIETBOPUTEIILHO.

Kpumepuu u wikana oyenuganus pe3yiomanoe 00yuenus
npu npogedeHuu 3auema
1) Kpumepuu u wixana oyeHusanus omseema Ha meopemuieckuli 60npoc

OrneHka Kpurepuii onenku

3 bamna JlaH TOYHBII U MTOJIHBII OTBET Ha BOIIPOC

2 Gamra Borpoc packpsIT yIOBIETBOPHUTEIBHO, UMEIOTCS HETOYHOCTH, HEJIOCTATKH IIO
MIOJIHOTE U COJIEPKaAHUIO OTBETA

1 6amn OTBeT HE SBIISICTCA JIOTMYECKH 3aKOHYCHHBIM M OOOCHOBAaHHBIM W / HIIH
COJICPKUT rpyObIe OIHOKH; ITOCTaBJICHHBIH BOIIPOC PacKpBIT
HEY/IOBJIETBOPUTEIIBHO C TOYKH 3PEHUS TIOJHOTHI M TIIYOMHBI H3JI0KCHUS
Marepuaia

0 6amioB B otBere nmpuBOmsATCS ~ OCCCHUCTEMHBIC  CBEICHHS, OTHOCAIIHUECS K
MOCTaBJICHHOMY BOIPOCY, HO HE JAIOIM€ OTBETa Ha HEro; MM OTCYTCTBYET
OTBET Ha BOIPOC; WU COJEpP)KAaHWE OTBETa HE COBNAJACT C IOCTaBICHHBIM
BOITPOCOM

2) Kpumepuu u wixana oyenusanus peuieHus 3a0a4u

Onenka Kpurepuii onieHKn

4 Gayta Penrenue — nmoiHoOE ¥ NpaBUIIBHOE

3 Gama Pemienue, B 11e510M, MpaBMIIbHOE, HO COJEPKUT HETOUETHI

2 Gamna Pemenne conepxut HerpyOble omMOKH WU penieHo 2/3 3agaun

1 Gamn B pemenun conepxarcst rpyObie OMMOKK WM pelieHo MeHee 2/3 3amaun, HO He
meHee 1/2

0 6amoB B pemenun npuBomsATCs OECCHUCTEMHBIE  CBEIEHMs, OTHOCSIIHECS K
MOCTaBIIEHHOMY BOIPOCY, HO HE JArollMe OTBETa Ha HEro; WU OTCYTCTBYET
pelIeHNe; WK COJIEp)KaHNe OTBETA HE COBIAIAET C MMOCTABICHHBIM BOTIPOCOM

3) Kpumepuu u wixana oyenusanus npaxmuiecko2o 3a0aHus

Onenka Kpurepuii oieHKn

6 OamnoB Penienue — nojiHoE U IMPAaBUJIBHOC

5 GamioB Pemenue, B 11€510M, MPaBUILHOE, HO COJIEPIKUT HETOYETHI

4 0amna Pemeno npaBunsHo 2/3 3aanus

3 Gamta Pemeno npaBuibHO MeHee 2/3 3amanus, HO HE MeHee 1/2

2 Gayuta Pentenune copepxut HerpyOble OIMOKH

1 6ann B pemennn conepxxarcst rpyoble OMMOKH, HO OHO JTOBEJEHO JI0 KOHIA U B HEM

MPOJAEMOHCTPUPOBAHBI BEPHbIC JICHCTBUSA

0 6ammoB B pemiCHUN  TPUBOIATCA OeccrucTeMHbIC CBCIACHUA, OTHOCAIIHECA K
IMOCTAaBJICHHOMY BOITPOCY, HO HE AarOIIHWE€ OTBETA HA HETO, WIH OTCYTCTBYCT
PCHICHUC,; NI COACPKAHNEC OTBCTA HC COBIAAACT C IMOCTABJICHHBIM BOIIPOCOM

4) Kpumepuu u wikana oyenusanus pe3yiomamos 00yueHus
CymmapHblil 0amn 3aderta sIBJISIETCS CyMMOW 0alljioB, MOJIYYEHHBIX 3a pellleHue 3ajad,
NPaKTUYECKUX 3a/IaHUH U OTBETHI HA TEOPETUYECKHE BONIPOCH OMIIETA.

[IIxana oneHnBaHUsA Kpurepun onennBanus YpoBeHb
OCBOCHUS
KOMIIETCHIIMH
OTJINYHO HaGpannbiii  crymeHTOM — Oamm  coCTaBisieT  OT | OTaJOHHBIN
MaKCUMaJIbHOTO Oama  3avera  95-100 %.
OO6yuaronuiics IIPOJIEMOHCTPUPOBAI OTJINYHbIE
3HAaHUS, YMEHUs M HaBbIKM B paMKax y4eOHOro




Marepuana. BepHO OTBeTMI Ha TEOpPETHUYECKHUE
BONIPOCHL,  MPAaBUJIBHO  BBIIOJHWI  IPaKTHUYECKHE
3amanus. Kpome »3TOro, y CTylIeHTa 3auTe€Hbl BCE
«KOHTPOJIbHBIE TOYKHU» CEMECTpa: THUIIOBBIC 3aJaHMUS,
KOHTpOJIbHBIE paldoThl, Keic-3ananus, pedepar-1oKian
BBITIOJTHEH HA «OTIMYHOM.

XOpOIIIO

HaGpannwiii  crymentrom  Oamn  coctaBiusier  or | CraHgapTHBIN
MakcuMaabHOTO 0aruta 3auera 75-94 %. O0ygarommiics
MIPOJIEMOHCTPUPOBAI  XOPOILIME 3HAHUSA, YMEHHUS H
HaBBIKK B pamkax yuyeOHoro marepuana. C
HEOOIBIINMH HETOYHOCTSIMU OTBETHII Ha
TEOPETUYECKHE BOMPOCHI, BBIMOIHUI MPAKTHUYECKHUE
3amanusa. Kpome »3TOro, y CTyldeHTa 3auTeHbl Bce
«KOHTPOJIbHBIE TOYKHU» CEMECTpa: THUIIOBBIC 3a/JaHMUS,
KOHTPOJIbHBIC pa0OThI, Kelc-3aaaHus, pedepar-a0Kia
BBITIOJTHEH HA «XOPOILIOY.

ynoBierBoputensH | HaGpanubiii  ctygeHtom  Oamn  cocraBnseTr  oT | [loporosbrit

(0]

MakcuMaibHOTO Oaia 3adera 60-74 %. OOyvaronuiics
MPOJIEMOHCTPUPOBAJl  YIOBJICTBOPUTEIbHBIC 3HAHUS,
YMEHMSI U HaBBIKM B paMKax ydeOHoro marepuana. C
CYILECTBEHHBIMH HETOYHOCTSIMHU OTBETHJ  Ha
TCOPCTUUCCKHUEC BOIIPOCHI, BBIIMOJIHUI HPAKTHICCKUC
3aganus. Kpome »5Toro, y cryneHTa 3auTeHBl BCe
«KOHTPOJIBHBIC TOYKH» CEMCCTpa: THUIIOBBIC 3aJaHUs,
KOHTPOJIbHBIE Pa0OTHI, Keic-3amanusi, pedepar-g0Kiag
BBITIOJIHEH Ha «yJOBIICTBOPHUTEIBHOY»; WM HE ClaHa
HeO0oIbIIasg YacTh «KOHTPOJIBHBIX TOYCK).

HeynoBneTrBoputen | HaGpanuwlii  cTtymeHtom  Oamn  coctaBisier  oT | KomrmereHuuu

bHO

MakcUMajabHOTO Oamma 3adera 59 % wu  MeHee. HE
OOyuaromuiicsi TPOJEMOHCTPUPOBAT HEIOCTATOUYHBINA | CPOPMUPOBAHBI
yYpOBEHb 3HAHH, YMEHUN U HABBIKOB MpPHU OTBETE Ha
TEOPETUYECKHE BOTPOCHI YUCOHOTO Marepualia W IpH
BBITIOTHEHUH TPaKTUYeCKUX 3amaHuii. Kpome storo, y
CTYJICHTa 3a4TeHbl HE BCE «KOHTPOJIBHBIC TOUYKI
ceMecTpa: THUIIOBBIE 3aJaHUsl, KOHTPOJbHBIE PaOOTHI,
Keiic-3aanusi,  pedepar-I0KiIaa  BBIIOJIHEH  HA
«HEYIOBJICTBOPUTENILHOY WJIM HE BHITIOJTHEH.

Kpumepuu u wmikana oyenusanus pe3yibmamos 00yueHus npu npoeedenuu IK3amena
1) Kpumepuu u wikana oyenusanus omeema Ha meopemuyecKuii 60npoc

Onenka Kputepuii onieHKH

3 Gamna JlaH TOYHBIN ¥ NOJHBIN OTBET HA BONIPOC

2 Gamna Bompoc packpbIT yaOBIETBOPUTEIBHO, UMEKOTCS HETOUYHOCTH, HEJOCTATKU I10
IIOJTHOTE U COJEPKAHUIO OTBETA

1 6ann OTBer He SBISIETCS JIOTHYECKM 3aKOHYEHHbBIM M OOOCHOBAaHHBIM M / WU
COJIEPKUT rpyObie OLINOKY; MOCTaBJICHHBIN BOIIPOC PacKpbIT
HEYJOBJIETBOPUTEIILHO C TOYKM 3pPEHHS IOJHOTHI U TIIYOMHBI HU3JI0XKEHUS
Mmarepuaia

0 6amoB | B orBere  mpuBOAATCS  OSCCUCTEMHBIE  CBEACHMS,  OTHOCSIIUECS K

MOCTaBJIEHHOMY BOIIPOCY, HO HE JalollMe OTBETa Ha HEro; WM OTCYTCTBYET
OTBET HA BOIPOC; WU COJIEpP)KaHHWE OTBETa HE COBIANAET C IMOCTABJICHHBIM
BOIIPOCOM

2) Kpumepuu u wixana oyeHusaHus peueHus 3a0aqu




Ormenka

Kpurepuii onieHKH

4 Gamna Pemienne — noiHOE ¥ PaBUIILHOE
3 damna Pemienue, B 11€J10M, IPABHIIBHOE, HO COJEPKUT HETOUYETHI
2 Gama Pemenue comepkut HerpyObie OMMOKH WK penieHo 2/3 3anaun
1 Gamn B pemenun conepxkarcs rpyObie OMMOKHM UM PEIICHO MeHee 2/3 3amauu, HO He
meHee 1/2
0 6ayoB B pemenun npuBomsaTcs OeccUCTEMHBIE  CBEACHUS, OTHOCSIIUECS K

IMMOCTABJICHHOMY BOIIPOCY, HO HC AAarOIIHWEC OTBCTA HA HETO;, WM OTCYTCTBYCT
PEMICHUEC, NI COACPKAaHNE OTBETA HC COBIIAAACT C ITOCTABJICHHBIM BOIIPOCOM

3) Kpumepuu u wixana oyenusanus npakmuieckoeo 3a0aHus

Onenka Kputepuii onieHKn
6 6ayutoB | Pemenne — nmoiHoe M MpaBUIIbHOE
5 6aoB Pemenue, B 11e510M, NpaBUILHOE, HO COJIEPKUT HEIOUETHI
4 Gamna Pemeno npaBwibHO 2/3 3a1aHus
3 damna Pemeno npaBmibHO MeHee 2/3 3agaHust, HO HE MeHee 1/2
2 Oamna Pemenue copepxut HerpyOble omMOKH
1 6ann B pemenuun conepskarcs rpyobie OIIMOKH, HO OHO JIOBEACHO JI0 KOHIIA U B HEM
IPOJICMOHCTPHPOBAHBI BEPHBIC JICHCTBHS
0 GamoB B pemeHunm mpuBOIATCS  OSCCHCTEMHBIC  CBEACHHS, OTHOCSINHUECS K

IMNOCTABJICHHOMY BOIIPOCY, HO HE MArOIHUE€ OTBCTAa Ha HETO; W OTCYTCTBYCT
PCIICHUE,; WM COACPIKAHUC OTBCTA HC COBINAAACT C ITOCTABJICHHBIM BOIIPOCOM

4) Kpumepuu u wxana oyenusanus pe3yiomamos 00y4enusl
CymmapHbIil 6ai1 sK3aMeHa SBJSeTCsl CyMMON 0aJuioB, MOJIYY€HHBIX 3a pelleHue 3ajad,
MPaKTUYECKHUX 3aJIaHUM U OTBETHI HA TEOPETHUYECKUE BOMIPOCHI DK3aMEHAIIMOHHOTO OUJIeTa.

IIxana oueHuBaHUA Kpurepun oneHnBanus YpoBeHb

OCBOEHHUSA
KOMIIETEHIIU

OTJINYHO

HaGpannsiii  crynmeHtoM  Oaim  cOCTaBisieT  OT |  OTaJOHHBIN
MakcuMmanpHOro  Oamma  o9k3ameHa  95-100 %.
OO6yuarommiicst IPOAEMOHCTPUPOBAT Hajau4uue
rIyOOKUX W HUCYEPHBIBAIOIIMX 3HAHUKW B o00beMe
MPOUJICHHOTO MPOrPaMMHOTO MaTepHualia, TPaBHIbHBIC
Y YBEpPEHHBIE JIEHCTBUS MO MPUMEHEHHIO MOTYYECHHBIX
3HAHWW Ha TPaKTUKe, TPaAaMOTHOE W JIOTHYCCKH
CTpOitHOE M3J0XKEHHe MaTepuana mpu oTrBere. Kpome
3TOT0, y CTYJICHTA 3a4YTCHBI BCE «KOHTPOJIbHBIC TOUYKH
ceMecTpa: THUIIOBBIE 3aJaHUsi, KOHTPOIbHBIE PaOOTHI,
Keiic-3aanus,  pedepar-I0KiIaa  BBIIOJIHEH  Ha
COTJIIMYHOY

XOpOLIO

HaGpannwiii  crymentom  Oamn  coctaBisier  oT | CTaHAapTHBIN
MakcuMmanpHOoro  Oamnma  sk3amena  75-94  %.
OO6yyaromuiics TPOAEMOHCTPUPOBAIT HATMYHE TBEPIBIX
U JIOCTaTOYHO TIOJIHBIX 3HAHUH  MPOrPAMMHOIO
MaTepuasa, He3HaUUTeJIbHble OMIMOKH MPU OCBEUICHUU
3aJaHHBIX BONPOCOB, NPAaBWIbHbIE JEHCTBHS IO
MIPUMEHEHUIO 3HAHUM Ha MPAKTHKE, YeTKOE M3JI0KEHHE
MaTtepuana. Kpome 3TOoro, y cTyaeHTa 3adTeHBl Bce
«KOHTPOJIbHBIE TOYKHU» CEMECTpa: THUIIOBBIC 3aJaHMUS,
KOHTpOJIbHBIE padoThI, Keic-3ananus, pedepar-1oKian
BBITIOJTHEH HA «XOPOILIO)




ynosineTBoputenbH | HaOpanusiii  crymentom  Oamn  coctaBisier  oT | Iloporosbiii

0 MakcuMajgpHOro  Oamra  sk3ameHa  60-74  %.
OOyuaronuiics MPOJEMOHCTPUPOBAI HATTMUUE TBEPIBIX
3HAHUW NPOMACHHOIO MaTepHualla, U3JI0KEHHE OTBETOB
¢ ommrOKaMu, UCTIPABIIEMBIMU MOCTIE TOTIOTHUTEIBHBIX
BOIIPOCOB, HEOOXOIUMOCTh HAaBOJSIIUX BOIIPOCOB,
IIPAaBUJIbHBIE JEHCTBHUs II0 IIPUMEHEHUIO 3HAHUM Ha
npaktuke. Kpome 53TOro, y cCTyneHTa 3adTeHBl Bce
«KOHTPOJIbHBIE TOYKM» CEMECTpa: THUIIOBBIC 3aJaHus,
KOHTpOJIbHBIE padoThI, Keic-3a1anus, pedepar-1oKian
BBIIIOJIHEH HA «yJIOBJIETBOPUTEIBHO», WIH HE CIaHa
HeOoJIbIIas YaCTh «KOHTPOJIbHBIX TOUEK»

HeynoBierBopuren | HaOpanublii  crymeHToM  Oamnm  cocraBisier  oT | KommereHuuu
BHO MakcUMaJlbHOro Oaiia 3k3ameHa 59 % wu  MeHee. HE
OOyuarommiicss MPOAEMOHCTPUPOBAT HaMUUE TPYOBIX | chopMupoBaHBI
ommOOK B  OTBETE, HEMOHMMAaHHE  CYI[HOCTHU
M3JIaraéMoro BOIIPOCa, HEYMEHUE MTPUMEHATh 3HAHUS Ha
npaktuke. Kpome 3Toro, y cryneHTta 3auyTeHbl HE Bce
«KOHTPOJIbHBIE TOYKH» CEMECTpa: THUIIOBBIC 3aJaHus,
KOHTPOJIbHBIC Pa0bOThI, Keic-3aaanus, pedepar-aoKian
BBIIIOJIHEH HA  «HEYJOBJIETBOPHUTEIBHO» WJIM HE

BBIIIOJIHEH

3. TumnoBble KOHTPOJbHbIE 3aJaHUA WJIU HHbIE MaTEPHAJIbI,
HeoOXoAuMBbIe /JI OWEHKHM 3HAHMHd, yYMEHHH, HABBIKOB M (HMJIM) ONbITA
NeSITeJIbHOCTH, XaPaAKTEePU3yWIINX 3Tanbl (POPMHUPOBAHUS KOMIETEHUMHA B
npouecce 0CBOeHMsi 00pa3oBaTeJILHOM MPOrpaMMbl

3.1. Ouyenounvie cpedcmea mexKyuieco KOHmMpPOJisa ycneeaemocmu
®opma o0ydeHus - OUHast
Obpa3zyvl munogvix 3a0anuil

Temvi: Onpedenumenu 8mopoco u mpemve20 nopsAao0kos, ux ceoticmea. Onpederumenu N-
20 nopsioka. Aneebpauveckue OONOIHEHUsI U MUHOPbL. Bwiuucnenue onpedenumens mMemooom
PA3N0HCEHUsL N0 CMPOKe (Cmoabyy) u npumeHenuem OCHO8HbIX ceoticms. Mampuyuwl. [leticmeus
¢ Humu. Haxoocoenue obpammuoti mampuysl. Cucmemvl 08YX U mpex JTUHEUHbIX YPAGHEHU.
Mampuunas 3anuce cucmemuvl auneunvix ypaswenui. Ilpasuno Kpamepa. Pewienue cucmem
JUHelHbIX ypaeueHuti memooom Kpamepa u ¢ nomowwio obpamuou mampuywvl. Haxoorcoenue
panea mampuysl. Cucmema M auHeliHbIX ypasHeHu ¢ N HeuzgecmHuvimu. Memoo [aycca

1. YcraHOBUTB, YTO CHCTEMAa YpPAaBHEHMH HMEET €IMHCTBEHHOE pEIICHWE W HaWuTH
peuieHne Tpems crocobamu: MetoqoM Kpamepa, ¢ momompio oOpaTHOW MaTpHUIbl, METOJOM
l"aycca.

2X—-3y+z=-1,
X+Y+2=6,
3X+y-2z=-1

2. HccnenoBarh cHCTEMYy YpaBHEHHMM Ha COBMECTHOCTh W HaWTH OOIIee pelieHuEe B
Cllyyae COBMECTHOCTH MeToJioM ["aycca:

X, —2X, +3X; + X, + X =1,
X, + X, +6X; —2X, —3X; =3,
2X, —4X, =X, +3X, — X, =4




Tema: I'eomempuueckue éexkmopul. Jluneiinvie onepayuu Hao 6eKMOpPamu U Ux cOUCMEdA.
basuc. Paznoocenue sexkmopa no 6asucy. Koopounamer 6exmopa u ux ceoticmsa

VY cTaHOBUTD, YTO BEKTOPHI P, , I' 00pa3yloT 0a3uc U HATH pa3ioKeHUe BeKTopa X IO

sTomy Gasucy, ecnn X =(15-14), p=(L-12), q=(3;20), r=(-111).

Temvi: /[nuna eéexmopa. Ckansiproe, 6eKmMopHoe, CMeUanHoe npouU3ee0eHUs. 6eKmMopos u
ux ceoticmea. Buipaosicenue uepez  koopounamwvi  commodcumeneu.  DQuauueckuil U
2eoMempudecKull CMulCll. Y2011 medcoy 08yMs 6eKmopami, yciosue opmo2oHaIbHOCmu

1. Bekropsl aub 00pa3yrT yroi (o=%. 3Has, 49To Hzx/g, ‘5‘=2, HAlTH yromi

MEX1y BEKTOpaMu B =2a+bn a —a-b.

2. BeaucanuTh ioniaib mapamienorpaMmMa, MocTpOSHHOTO Ha BeKTopax a=2p—3Q u
- - = - =~ - = Vs
b=3p+q, ecau ‘p‘=4, ‘q‘:Z U BEKTOPBI P U ( 00pa3yroT yroji go=§.

3. Bbiuncnauth o0beM TeTpadjpa ¢ BepmmHamu B Toukax A, A,,A;, A, U ero BbICOTY,

omymieHHyo u3 BepmmHbl A, Ha rpanb AAA,, ecimn A1(1;3;0), A2(4;—1;2), A,(3,07),
A,(-435).

Tema: Ypasnenue npsamoii Ha NIOCKOCU. Yeon Medncoy O08yMsA NpAMbIMU. Yca06us
NapannenbHOCmu U NepneHOUKYIApHOCIU 08YX npamblX. Paccmosanue om mouku 0o npsamot

Janst gse Bepumansr A(—21) u B(3;—4) tpeyromsuuka u touka K(5,—1) nepeceuenms
ero BbICOT. HaiiT ypaBHEHMS CTOPOH TPEYroOIbHHKA.

Temwi: Ilnockocmv 6 npocmpancmee. Paznuunvie 6udbl ypasHeHuti NIOCKOCHU.
Ypasuenus npamou ¢ npocmpancmee. Yzon mesxicoy 08yms nAOCKOCMAMU, MeHCOY NPAMbIMU,
Mmedcdy npamou  u  niockocmvio. Paccmosmue om  mouxku 0o naockocmu. Bzaumnoe
PAcnonoxcenue npamMoll U RI0CKOCMU, 08YX NPAMbIX, NIOCKOCMel

. X+1 y-1 z
CocTaBuThb YpaBHCHHEC INIOCKOCTH, MPOXOLAAIICHU Y€PEC3 ABC MPAMBIC ——— = —2 = I n
X=2+2t,
y=1-2t,
Z=-2+t.

Temvlr: Kpuevie emopoco nopsioka: OKpysCHOCMb, IIIUNC, unepooad, napabond, ux
eeomempudeckue ceolicmea U ypasHenus. Knaccuguxayus xpusvix 6mopoco nopsoxa.
Tonapuvie xoopounamsi Ha niockocmu. Ilonspuoe ypasnenue kpusoil. Ilpusedenue ypasnenus
KPUBOU 8MOp020 NOPAOKA K KAHOHUYECKOMY 8UOY

1. IlpuBecTr ypaBHEHHE KPUBOW BTOPOTO MOPSIAKAa K KAHOHUYECKOMY BHY U MOCTPOUTH
kpuByio: 9x” +5y* +18x—-30y+9=0.

2. Haiitn nonsipHOE ypaBHEHUE 3aJaHHOM KPUBOM U IOCTPOUTH 3Ty KPUBYIO:

(x2 +y? )3 =x*

5 .
3. JluHus 3aaHa YPaBHCHHEM [=— B MMOJIAPHOMU CHUCTEME KOOpAWHAT.

3—4cos¢p
TpeGyercs: 1) mocTpouTh JUHUIO TO TOYKaM, HauuHasg oT @ =0, 10 @=27, npunasas ¢
/1 . . .
3HAYEHHUS] Yepe3 MPOMEKYTOK g; 2) HallTM ypaBHEHHE JaHHOW JIMHUU B JEKapTOBOM

NPSMOYTOJIBHOM CHCTEME KOOpAMHAT, Yy KOTOPOW Hayajlo COBMAgaeT ¢ TMOJIOCOM, a



MOJIOKHUTEIbHASA TOIYOCh a0CIHMCC — C TOJSPHOW OChIO, NPUBECTH YypaBHEHHWE JHHHU K
KaHOHUYECKOMY BUAY; 3) ONPEAEIUTh, Kakas 3TO JIUHMUSL.

Temovr: Yucnosas ¢ynkyus. Obnacme ee onpedenenus. Cnocobwvl 3a0anus. OcHo8Hble
anemenmapusie QyHKyuu, ux ceovcmea u epaguxu. Ilocmpoenue epagurkoe ynxkyuii 0oOHoU
nepemMenHoll ¢ NOMOWbIO NPeodPa308aHULL 2PAPUKOE NPOCMENUUX ITIeMEHMAPHBIX PYHKYULL

1. Haiitu o6macte onpenenenus GpyHkimii. OTBET MPOUILTIOCTPUPOBATH TPaPUICCKH.

y= Iog3(x2 —7x+12)+arccosXL2 z :arcsinXLZ
x-1 y-3

y:J4—V—1ﬂ—EE§;6 Z=1y+x

2. Tloctpouts rpaduku (QyHKIUH OAHOW MEPEMEHHOW C IMOMOIIBI0 IMpeoOpa3oBaHM
rpaduKoB HpOCTeﬁme AIIEMEHTAPHBIX (QYHKINNI:

0 |1 3x-3
y:3 i Ge? ; y=2-arctg|x+3; y (%) -2

Temwvi: Ilpeden @yuxkyuu. OOHocmopouHue u OeckoHeuHbvle npedenvl. beckoneuno
bonvuue u Heoepanuuennvie Qynxkyuu. beckoneuno manvie hynkyuu u ux ceoticmea. OcnogHvle
meopemvl 0 npeoene Qyukyuu. Heonpedenennocmu. Ilepsviii u 6mopou 3ameuamenvbHbie
npedenvl. CpagHeHue 0OECKOHEYHO ManblX @YHKYyul. IKeusaieHmubvle OeCKOHeUHO Majble
@ynxyuu. Boluucnenue npedenoe ghynxyuil

Haiitu nnpenensl, He moab3ysACh NpaBwiiaMu Jlonurais:

i 100X =X 4100 . x* +12x 32 im arcsin3x_ . (5x+4)""
o 2X+3 ’ x—2 X _3X +4 \/F ,\/_ X—)OO 5X 2 !
lim arctgL
x—10+ O X

Tema: Henpepwignvie gynxkyuu u ux ceoticmea. Henpepvignocmo cnoscnoti gynxkyuu,
anemenmapuou ynxkyuu. Knaccuguxayus mouex paszpviea

HaiitTu MHO€eCTBO TOYEK HENpPEpBIBHOCTH (YHKIUHU, TOUKU €€ pa3pbiBa. OnpeneiauTb
BUJ TOueK pas3pbiBa. M300pa3uth rpaduk (QyHKIHM B OKPECTHOCTSAX TOYEK pa3phiBa, rpadukx
KYCOYHO-aHAJIUTUYECKON (PYHKIINU — B OKPECTHOCTSAX TOUEK «CTHIKa»:

—X—-3,X<-2,
_3oVx+T L X?—4,-2<x<3,
S 3+x
2x-=1,x>3.

Temwi: [Ipoussoonas. uggepenyuposarnue pe3yiomamos apu@memuyeckux Oeticmeull
Hao gyukyuamu. JJugghepenyuposanue croxcuou @yuxkyuu. Jughghepenyuposanue ocHosHbIX
9NeMEHMAPHBIX @yHryuil. Jozapugpmuueckoe oughghepenyuposanue. Texuuxa
ougpepenyuposarus

Haiitu npon3BoaHyI0 OT (QyHKIIMHU:

y:5$“+&¥x2—2x—7;y:SMSxamﬁn§+(d@0ﬂ y =arccos® x—log, tg3x ;

446 NX+2
+9—— y=—"""—
12 In4x —x

Tema: Jlugpghepenyuposanue nesgHvlx u napamempuiecku 3a0aHHbIX QYHKYUL




1. Haiitu 1ByMs criocobamu pou3BoaAHY0 oT pyHkiuu Yy = f (X), 3aIaHHOU HESBHO:
e’ -sinx=e-cosy

2. Haiitu npou3BOAHbBIE NEPBOTO U BTOPOTO MOPSAIAKOB OT QYHKIHU Y = f(X), 3alaHHOU

[IapaMeTPUYECKHu: X = %, y=tg2t

Tema: Ilpasuna Jlonumans
Haiitu npeaensl GyHKIMA ¢ TOMOIIIBIO TTpaBuil JlomuTas:

lim| ————"— | lim(ctgx "™ Ilmg— lim(L—x)*2
z\ ctgx  2C0SX ) x>0 ng x-1

Tema: Obwasn cxema uccnedosanus Qyukyuu u nocmpoenus ee epaguxa. Hccareoosarnue
@yHryuu cpedcmseamu OughdeperyuaibHo20 UCYUCIeHUs
HccnenoBaTh PyHKIMIO M TOCTPOUTH €€ rpaduk:
_2-2x—x?
© x+3

Tema: Haubonvuiee u naumenvuiee 3nayerus H€np€pbl6H01/7 HA ompesKe d)yHKl/;l/ll/l

o 2
Haiitu HamGonbliee ¥ HauMeHbIee 3Ha4eHUs (QyHKIMH Y =X-V4—X" Ha oTpeske [

¥3;21.

Temvi: Ilpocmetiwiue npuemvl omvickanus nepsoobpasnou. Heonpedenennviti unmezpan
u ez2o ceoticmea. Tabnuya ocHoGHblx Heonpedenennvix unmezpanos. OCHOBHbIE Memoobl
UHME2PUPOBAHUSA: HENOCPEeOCMEEHHOe UHMEeZPUPOsanue, UHMe2pUposarHue nooCmaHoOBKOU,
unmezpupoganue no yacmam. MHumezpuposanue payuoHaIbHLIX @GYHKYUL: pasilodiceHue
NPAsUNbHOL  PAYUOHANLHOU OpodU HA CYMMY npocmeuwux Opobell, UHMeZpUposanue
npocmeuwux Opobeu. Ilnan unmezpuposanus payuonanvhvix Opobeu. Humezpuposanue
8bIPadiCeHUl, cooepacauux MpucoHoMempuyecKue @yHukyuu. Humezpuposanue
UPPAYUOHAILHBIX EbIPAINCEHU

1. Haiitn HeonpeneHeHHHﬁ HMHTETpa:

I cos xdx .[ J- X I e”dx '[ dx

J5—sinx 2+9X J2-2x? 51062 Y X +6x-7

2. Haittn HeonpegleneHHHﬁ I/IHTeraJ'I'

I(2x+3)5|n4xdx I '[ J. xdx '[ ox 'Isin“xdx
+«/x+ x> +8" 7 J4_x? J1+6sinx+cosx’

Temvi: Onpeodenennviii unmeepan, ez2o ceovcmea. Dopmyra Hvromona-Jleiibnuya.
OcHosHble MemoObl GbIYUCIEHUSL ONPEOeNeHHO20 UHMe2paa.; UHmezpuposanue nooCmaHo8Kou u
no uacmam. Hecobcmeennvie unmezpanbl ¢ 6€CKOHEUHbIMU NPEOeNaMU U OM HEeOSPAHUYEHHBIX
@yuxyuil. Mccneoosanue necobcmeeHblx UHMESPANIO8

1. BeraucnuTh ornpeneseHHbIH HHTETpa:

j1+ In x

1
» dx ; .([(xz +2)-e3xdx

1
2. BeraucianTs wim 10Ka3aTh pacXoAMMOCTh HECOOCTBEHHOTO MHTErpaa;

odx % dx
o




Temvl: Buvlyucnenue 4acmuulx HPOU3BOOHLIX U NOJHBIX OUPOepeHyuanoe nepeoco u
8MOp0o20 NOpsaoKo8 om GyHKyuu 08yx nepemennvix. uppepenyuposanue ciodxicHou GyHKyuu.
Hneapuanmnocmo gpopmul nonrnoco oughgepenyuana cuodcrou pyuxkyuu. Juppepenyuposatrue
HESIBHLIX (DYHKYUL 08YX NepeMeHHbIX

1. HaiiTu YacTHbIC NpPOM3BOAHBIC M MOJHbIC AU(D(EpeHInaIbl MEPBOrO M BTOPOTO
HOPSAKOB OT QYHKIMU Z = In(xzy +xy? )

2. HaiiTn 4acTHbIE TPOU3BOJHBIE TIEPBOTO MOPSIKA OT PYHKIUH Z = f(X, y), 3aIaHHOU
HEsBHO ypaBHeHHeM tg(X+2)=y-e”

3. Iycts Z= arcsin(xzy), rae Xx=u", y=u-Vv>. Haiitu 2| u z,.

Temvr: Kacamenvhas niockocms u HOpMAib K NOBEPXHOCMU. DKCMpeMyMbl (DYyHKYuU
08yx nepemennvix. Heobxooumvle u oocmamoumnvie ycnosus. Haubonvwee u naumeHvuiee
3HAYeHUs YYHKYUU, HenpepulBHOU 8 02PAHUYEHHOU 3aMKHYMOU obiacmu

1. CocTaBuTh ypaBHEHHS KacaTeJIbHOH IUIOCKOCTH W HOPMAIUd K TIOBEPXHOCTH
3x* —4y3z +4xyZ2 —4xz° +1=0 B Touke M (1;1;1).

2. Uccnenoath GyHKIMIO Z = X* + Xy —4X +8Y Ha 3KCTpeMyM.

3. HaiiTn Hambonbllee M HaMMeHbIIEE 3HAYCHMS (GYHKIMH Z=X’+2Xy—-3y’+Yy B
obmactu D, 3amannoii HepaBencTBaMu 0<X <1, 0<y<1, 0<x+y<1.

Temvi: Komnnexchvle uucna, oeiicmsus ¢ Humu. HM300pasiceHue KOMIIEKCHbIX yucen Ha
naockocmu. Mooyne u apaymenm KOMNieKCcHO20 yucia. Aneebpauyeckas, mpucoHoMempuieckas
u noxazamenvHas hopmel KomniekcHozo yucia. Popmyner Myaspa

4
1-i/3
anreOpanyeckol, TPUTOHOMETPUUYECKOW U TOKa3zaTenbHOW (opmax; 2) HaWTH Bce KOPHHU

ypaBHeHus W’ +2=0.
Temvl: JJugpdhepenyuanvuvie ypasnenus nepsoco nopsoxa. Hugpgepenyuanvhuvie ypagnenus c

JlaHO KOMIUJIEKCHOE 4YHCIO0  Z Tpebyerca: 1) 3anmcarb uHciIo B

pazoensiiowumucs nepemennvimu. JJuggepenyuanvusie ypasnenus, 00HOPOOHbIE OMHOCUMENLHO
nepemennvix. Jlunetinvlie ypasnenus u ypaewenus bepwynnu. Ypaemenus 6 noanvix

ougpepenyuanax
Haiitu oGmmee perenue nuddepeHaaTbHOro ypaBHEHU:
, 1
y —ytgx = ——

COS X

Tema: Jugppepenyuanvhvie ypagueHus GblcUUX NOPAOKOS, OONYCKAlujue NOHUNCEHUe
nopsoka. 3adava Kowu

!’

Haiitu vacTHoe pelieHue ypaBHEHHUS xy”:y’lnl, YJIOBIIETBOPSIOIIEE HayalbHBIM
X
CIIOBHAM: Y| =Sy e
y 'yx:l_z’yx:l_
Temvl:  @ynoamenmanvHas — cucmema — pewleHuil — JUHEUHO20 — OOHOPOOHO2O

oupepenyuanrvrozo ypaenenus. Cmpykmypa obwezco pewenus. JluneiiHvle 00HOPOOHbLE
VpasHenus. ¢ NOCMOSHHbIMU KO huyuenmamu. Jlunetinvie He0OHOpOOHble Oughgepernyuanvhvie
YpaeHeHusi ¢ NOCMOsSHHbIMU KOdppuyuenmamu. Cmpykmypa obweeo pewenus. Memoo
Jlacpanoca omoeickanus uacmuoeo pewtenus. Jlunetinvie HEOOHOPOOHBIE YPAGHEHUS. C



NOCMOSIHHbIMU  KOd(hpuyuenmamu U  Npasol  4acmvio  cneyuaivbhoeo euda. Memood
HeonpeoeieHHblX KOIQhuyuenmos HaxorHcoeHus 4acmuo2o peuleHus

1. Haiftu o6miee pemenue auddepeHnnaaibHOT0 ypaBHEHUS:

y" =3y’ =2e*

2. 3ammcarh BHJ OOWIET0 pEIICHUs ypaBHEHUs (0€3 OTHICKaHUS HEOINPEICICHHBIX
K03 PHULIIEHTOB):

y" +4y’ +13y =sin3x+e > cos3x + x’e >

3. Tlonmyuuth oOlnee pemieHne YpaBHEHHS METOJIOM BapHallMi MPOU3BOJIBHBIX
INOCTOAHHBIX
y"+4y=tg2x

—2X

Tema: Hopmanvhsie cucmemvl TUHENHbIX 0OHOPOOHLIX OUPPepenyuanrbHbIX YPasHeHull ¢
HOCMOAHHLIMU KO Duyuenmamu. Pewenue memooom uckirouerus, memooom Diliepa

Haiitu oOmee pemenue cucrembl auddepeHnnanbHbIX ypaBHEHUN ABYMS CIIOCOOaMH,
METOJIOM UCKJIIOUEHUS U METOAOM Duepa:

X =X+Y,
Yy, =2x+3y

Temvr:  Hccnedosanue CXO0UMOCMU — 3HAKONOIONCUMENbHBIX PA008 C  NOMOWbIO
NPUBHAKOB cXo0umMocmu. 3Haxoyepeodyiowuecss psaovi. A6ConomHuas u ycio8Has cX0OUMOCHIb.
P30 Jleiibnuya u eco npunodicerust K npubIUICEHHLIM GbIYUCTEHUSIM

1. I/ICCJIGIIOBaTB Ha CXOJMMOCTH 3HAKOIOJIOKUTEIBHBIE PSIJIBI:

o0

Z_l: (n+2)’ Z2n +3n+1

2. HccnenoBaTh Ha CXOJMMOCTH 3Ha1<oqepez[y}0mlzn71c51 paa U OoUpCACINTb XapaKTep
CXOOAUMOCTH:

3. Haiitu npubnnxeHHO CyMMY psja Z ¢ ToyHocThio 710 0,01.

n=1

o

Temvi: Cmenennvie psiobi no cmenensm X u no cmeneusim (X—X,) . Mumepsan u paduyc

cxooumocmu. Psaowl Tevnopa u Maxnopena. Paznosxcenue HeKomopvix 31eMeHmapublx YyHKyuil
6 cmenenHule psobl. Ilpunodcenus cmeneHHbiX psa006 K NPUOIUNCEHHBIM 8bIYUCTEHUIM 3HAYEeHUL
@dyHKYULL U UHME2Panos

1. HaiiTn uHTEpBAI, paguyc CXOAUMOCTH CTEIIEHHOIO PsIa U BBIICHUTH NIOBEACHUE psaa
Ha KOHLIaX MHTEPBAJIA CXOJAUMOCTHU:

= (n+1)-(x-1)°
nZ:]; 2n _3n+1

2. Pasnoxuts dynkmmio f(x)=e*

B psan Teiimopa B OKpecTHOCTH TOUkH X, =1 c

MMOMOIIBIO «KI'OTOBBIX) PAAOB MaKnopeHa M YKa3aTb UHTCPBAJI CXOAUMOCTH.
1

3. BeruucinuTh npuOImKEHHO Isin x%dx ¢ TounocTsI0 10 0,001.
0

Temvl: Paznooicenue 2r-nepuooudeckux Qyukyul 6 mpueoHomempuieckue psaost Pypove.
Pao ®@ypve uyemmnvix u neuemuwvix 2m-nepuooudeckux yuxyuil. Pasnooxcenue 6 pao @ypve
nepuUoOOUUecKUx QYHKYuil ¢ NPOU3BOIbHbIM NEPUOOOM, HENePUOOUEeCKUX QYHKYUL



Paznoxuts B pag @ypre QyHKIHUIO:
—X,ecnu —w < X <0,
f(x)=

0,eciu0<x<rx

Tembl: Bwuiuucnenue 060tiHO20 unmezpana 68 NpPAMOY20JbHOU OeKapmoeou cucmeme
KOOpOUHAM NOBMOPHLIM UHmMezpuposanuem. Jl8ouHol unmespan 6 NONAPHOU cucmeme
KOOpOUHam

1. I3MeHHUTh TOPSI0K MHTETPUPOBAHHMS:

-1 0 0 0
[ dy [fOoy)ax+ [dy] £(xy)x
,\/E _ 2_y2 -1 y

2. BBUUCIUTH € TOMOIIBIO JBOWHOTO WHTErpaja IUIOMAAb IUIOCKOH (HUTYpHI,

OTPAaHUYCHHOM JTUHUAMH Y = § , y=4e*, y=3, y=4.
X

Tema: Ckansapuoe none. Bexmopnoe mnone. Ilpou3soonas craniapHo2o nois no
Hanpaenenuio. I paduenm gynkyuu, ceoticmea

Jlaus! ckanapHoe mone Z =3X" +2x°y?, Touka A(—1;2) U BEKTOP a= (4;—3). Haiitu: 1)

I'pPaaAUCHT I10JIs1 B TOYKE A; 2) IMPOU3BOJHYIO ITOJIS B TOUKE A o HampaBJICHUIO BEKTOpa a.

Temvi: Pewenue rombunamopnvix 3a0ay. Ilowamue  cayuatinozo  codvimusi.
Knaccugpurayua cobvimuii. Jeticmeua nao coovimusmu. Knaccuueckoe u ceomempuueckoe
onpeoenerue eeposmuocmu. Coemecmuvie u Hecoemecmuvie codvimus.  CrooiceHue
8EPOSIMHOCMEL HeCOBMEeCMHbIX coObimuULl. 3agucumvie U He3agUCUMbIe COObIMUSA. YMHOJICEeHUe
seposimuocmell Hezagucumvlx coovimuii. Coémecmuoe npumeHeHue meopem CILONCeHUS U
VMHOMCEHUs. 8epOAMHOCMel. Y C06HAA 6ePOAMHOCb. Y MHOJCEHUE 8EPOAMHOCTEN 3A8UCUMBIX
coovimuil. Cnosxcenue 6epossmuocmei cOBMecmHublx coovimuil. Popmyna noaiHoU 8eposiIMHOCIU.
Qopmyna bavieca. [losmopenue nezasucumvix ucnvimanui. Popmynvi bepuyinu, Myaepa—
Jlannaca, Ilyaccona. Omkionenue omHocumenbHOU Yacmomsl 0m NOCMOAHHOU 6epOSIMHOCMU 8
He3asucumuvlx ucnvimavusx. Hauseposmmueiiuwee uucno nosignenuti coovimus 6 He3A8UCUMbBIX
UCNBIMAHUSX

1. 25 ’K3aMeHalMOHHBIX OMUJIETOB COAEpXaT MO 2 BOMpPOCa, KOTOPhIE HE MOBTOPSIOTCS.
DK3aMEHYIOIMICS MOXKET OTBETUTh TOJbKO Ha 45 BompocoB. KakoBa BepOSITHOCTH TOTO, YTO
BBITSIHYTBIA OUJIET COCTOUT U3 MOATOTOBJICHHBIX KM BOTIPOCOB?

2. B 1Byx ypHax HaxXoOJsTCs LIAPhI, OTIMYAIONIMECS TOJIBKO LIBETOM, NMPUYEM B MEPBOM
ypHe — 5 Oenbix, 11 yepHBIX U § KpacHBIX IIApPOB, a BO BTOPO — COOTBETCTBEHHO, 10, 8 u 6. U3
o0enx ypH HayJady U3BIIEKAaeTCs MO oJHOMY Inapy. KakoBa BeposSTHOCTh TOTO, 4TO 00a mIapa
OJTHOTO IBeTa?

3. JlaGopaHT 3a0bIBaeT OpOCHUTH KHUMEIKY B €MKOCTh JUIS TPOBEACHHS XHUMHUYECKOM
peakuu ¢ BeposTHOCTHIO 0,4. BeposTHOCTh pacTpeCKUBaHUSI EMKOCTH 0€3 KHUIIEIKH COCTaBJISET
80%, ¢ kunenkoi — 10%. HaiiTu BEpOsSTHOCTD MOSABIEHUS TPELIUH.

4. B maptuu 2% OpaxoBaHHBIX u3Aenuil. KakoBa BEpOATHOCTb TOTO, UTO CPEAM B3SATHIX
Ha UCObITaHWE 4-X U3JENHii: a) HE OKaXeTCs HU OJHOro OpakoBaHHOro; 0) Oymer 2
OpaKOBaHHBIX; B) OKKETCSA HE 0oJiee OTHOTO U3CIHS?

5. Ha 3aBojme mo MpPOM3BOACTBY XHMHUYECKOTO O0OOpyIoBaHHS paboumii 3a CMEHY
M3TroTaBIMBaeT 625 neraneil. BeposSTHOCTh TOTrO, UTO U3TOTOBJIEHHAS I€TAIb OKAXKETCS MEPBOTO
copta, paBHa 0,9. KakoBa BeposiTHOCTb TOT0, YTO pabouunii 3a CMEHY U3TOTOBHT: a) He MeHee 270
u He O6onee 370 neraneit mepBoro copta; 06) 560 neraneit mepporo copra?



Temvr:  Jluckpemmuvie cayuaiinvie 6eaudunvl. 3akoHn pacnpeoenerus.  Dyukyus
pacnpeoenenus, ee ceolicmea. Mamemamuueckoe oocuoanue, oucnepcusi U cpeoHee
Keadpamuieckoe  OMKIOHeHUe  OUCKDemHOU  CAYYauHou  enruuunvl.  bunomuanvhoe,
nyacconogckoe pacnpeodenenus. Henpepuvignvie cayuatinvle senudunvl. Dynkyus pacnpeoeieHus,
NIOMHOCMb  pAcnpeoeneHus], Ux 63aumoceazvb u ceoticmea. Mamemamuueckoe odcudanue,
oucnepcus U cpeoHee K8AOPAMUYECKOe OMKIOHEeHUEe HeNpepblHOU CYYAUHOU GeNUUUHDI.
Pasnomepnoe,  noxazamenvnoe  pacnpedenenus, ux — xapakmepucmuxu. HopmanvHoe
pacnpeoeneHue, e20 XapaKmepucmuxu

1. JlaH 3aK0H pacrnpeesieHus: JUCKPETHOM ciIydyaliHOM BETMYUHBI X:

X118 22|23 |26

p|02]03[04]01

Haiitu maTemaTuyeckoe 0XuAaHHUE, AUCIEPCUIO, CPEIHEE KBAIPATUUECKOE OTKIOHEHUE
BEJIMYMHBI.

2. JlaH 3aKOH pacupeeneHns JUCKPETHO! cllydailHOM BelTnYuHbl X:

X1 3 5 7 9 11

01/0,15/035]0,1]0,25| 0,05

k=

Haiitu ¢pyHkuuio pacrpeaesieHus BEIUUUHBI U BBIYEPTUTH €€ IpaduK.

3. I[Ipou3BoauTCs N HE3aBUCHUMBIX UCIIBITAHUH, B KQXK/I0M U3 KOTOPBIX cOObITHE A
HOSIBJISICTCSI C MOCTOSTHHON BeposiTHOCTHIO P (0< p<1). HamucaTh asst 4nciia mosiBICHHsT COOBITHS
A B 3TUX HCTIBITAaHUSIX: a) OMHOMHAJIBHBIN 3aKOH pactipeaenienus; 0) pacnpenenenue [lyaccona.

a) n=5; p=0,8;6) n=600; p=0,01

4. HenpeppiBHas ciyuaiiHas BenuuuHa X 3a1aHa QyHKIUEH pacupeeneHust:

0,x<0,

F(x)=1{sin2x,0< xs%,

l,x>Z
4

Haiitu: a) minoTHOCTH pactipenesnenus f(X); 0) MaTeMaTHYeCKOe OKUIAHHE, TUCTIEPCUIO,
CpeIHee KBapaTUYeCKoe OTKIIOHEHNE BEJIMUUHBI; B) BEPOSITHOCTh TOTO, UTO X MPUMET 3HAUCHHE

13 NHTEpBaja (%,%j [Toctpouts rpaduku GyHKINI F(X) u f(x).

5. HenpepriBHasi cinyuaiiHas BenuunHa X paclpelielieHa [0 HOPMaJIbHOMY 3aKOHY C
MareMaTtudeckum oxuganueM a =10 u cpegHUM KBaJpaTHYeCKUM OTKJIIOHEHHEeM o =2 . Haiitu

BEPOSTHOCTh TOTO, 4YTO: a) X MpHUMET 3HAaYeHHe, NPUHAAJIeKAIIee HHTEpBaTY (5;15); 0)
abCoII0THAs BEJTMUMHA OTKIOHEHHU Oy/eT MeHble 1.

Obpas3sybl ayoOumopHuLX KOHMPOJIbHBIX pabom

Pa3zoenvi: Dnemenmol nuHeliHol ancedpvl. Dnemenmovl 6eKMOPHOU aneedpvl. DiemeHmol
AHATUMUYECKOU 2eomempuu
1. Pemuth cucreMy ypaBHEHMMN:

3X+2y+z=5,
2x+3y+z=1,
2X+y+3z=11

2. VYpaBHeHHMs [BYX CTOpPOH mnapawuienorpamma X+2y+2=0 u Xx+y—-4=0, a

ypaBHeHHEe OmHOW w3 ero guaroHaneii X—2=0. HaiiTh KOOpIMHATHI  BEpIIUH
HapaIeiorpaMma.



3. Touku A(3;5;4), B(8;7;4), C(5;10;4), D(4;7;8) — BepmMHBI mupamuabl. Haiitu: 1)
uaHy pedpa AB; 2) yron mexny pedbpamu AB u AD; 3) ypaBuenue miockoctu ABC; 4) o0bem
MMPaMUJIbL; 5) ypaBHEHHsI BBICOTHI, ONYIIEHHON K3 BepmuHbl D Ha rpans ABC.

4. JlaHbl BEKTOPBI a= (3;5;4), b= (8;—7;4) u 6= (5;10;—4). Haiitu ckansipHoe

npousBeenne BekTopos [a,b] u ac,rae a=a-b-c.

Paszoen: Beeoenue 6 mamemamuyueckuyl aHaiu3

1. BerauciauTs npenesnsl GyHKITUN:
2X
a) lim—;
x—2" X —2

6) lim ¥8+x-38—x
X )

x—0

ox?+2) "
B) lim :
x| 2x2 —4

2. CpaBHUTH OECKOHEYHO MaJible () yHKIIUH

a(x)=arctg7x u A(x)=In(l+sin3x) npu x —0.
3. HaiiT MHOXECTBO TOYEK HENPEPBIBHOCTH (DYHKIMH, TOYKH ¢e pa3pbiBa. ONpeaenuTsh THIT
TOYCK pa3pbiBa:

2
y= T
1+exd

V32 46X —5x%?
12552

2X_2 _ 2

2x—2| '

4. Haittu oGnacte onpeneneHust QyHKIuu: Yy =

5. IlocTpouts rpaduk GyHKIUU: Y =

Pazoenvi: [ugpgepenyuanvnoe ucuucnenue gynxyuii oonou nepemennou. llpunoscenue
ougpepenyuanbHo2o UCUUCIeHUs K UCCIE008AHUI0 (DYHKYUL U NOCMPOEHUIO UX 2PADUKO8
1. Haiitn HpOI/IBBOI[HYI-O OT QyHKIHUU:

y=x*I2; y= L y=In°tg3x; y=(ctg7x)™; y = =g x-arcwxinx
2 sin2x 2%
2. HaiiTu nHTEpBaIbl MOHOTOHHOCTH U TOUKH SKCTpeMyMa ¢ yHKIIUU
y=x*-e*
3. HaiiTu uHTEpBabl BRITYKJIOCTH, BOTHYTOCTH KPUBOM, TOUKH €€ reperunoa:
X2 +2x—2
~ x-3

. . X—4
4. HaiiTn acMMIITOTBI KpUBOM Y = aa)
X+

X

e’ —e " —2x
5. lpumensist npaswuio Jlonwrans, Haiitn lim —— .
x>0 X—SINX

Pa3zoen: Heonpeodenenmwiii unmezpan
Haiitu HeonpeneneHHHﬁ UHTETpal:

1) J-cos\/_ x° + x* 8dx

x3 —4x




5)_[ dx 6 I J-»\/x+ +1
4sin® x+3cos?x—2 " tgx cos®x ' VX+2 l

Pazoen: Jugpgepenyuanvroe ucuucienue hynkyuii HeCKOIbKUX NepeMeHHbIX

. . X
1. Haiitu dz, ecm Z =sm—-cosl.
y X
2. Haittn z; u z}, ecnu sin(xyz)=e" +x%yz.

3. Haiitu E ecnu Z =arctg X+y
dt 1+

, X=t?, y=sint.

_ X y oo (5 P _
4. ns byHkuuu Z = In(e +e )HOKa3aTB, uTo Z, - Z,, (ny) =0.
Pa3zoen: Obviknogennvle Ouppepenyuanvrvle ypagHenus

1. Haiitu o6miee pemenue nuddepeHmaibHOro ypaBHEHUS:

3y 3

y +—

Xy

2. Haiitu oGmiee pemenue nuddepeHnanbHOro ypaBHEHUS:
1+(y' ) +yy"=0
3. Pemnts 3anauy Kommu:

y'+5y' +6=x"—x+3; y| =

4. Haiitu oGrmiee pemenue cucteMbl TudGepeHInaIbHbIX YPAaBHCHHIN:
X{ =3x-2Y,
y; =2X+8y

Pasoenvi: Yucnoswvie psiovl. Cmenennvle psovl. Paovt Qypve

0 4n
1. I/ICCJ'IGI[OBaTB Ha CXOIUMOCTDb YHUCIIOBOM pAaa 2(4—1)
= (4n+

2. HCCJ’ICI[OB@.TB Ha CXOAUMOCTH I'II/IC.]'IOBOI\/'I pHI[, YCTaHOBI/ITB XapaKTep CXOONMOCTH:
0 1
s
=vn®+2n+5

3. Haittu HHTEPBAJI CXOOAUMMOCTU CTCICHHOTO pAda W BBIICHHUTH IMOBCACHUC pAda Ha

KOHIIaX UHTCpPBAJla CXOAUMOCTHU:

0 n

X
le (3n-1)-5°"*
4. Paznoxuts B psan Oypbe 1Mo KocuHycam QyHKITUIO:

f(x)=x+2, 0<x<1

Paszoen: Dnemenmur meopuu eeposmnocmeii

1. TlonOpacsiBaeTcss urpanbHblii KyOuk. KakoBa BepOosSTHOCTH BBINAJEHHUS Ha BEpXHEH
rpaH YETHOT'O YUCJIa OYKOB?

2. Ilers v Bansg npunum cliaBaTh 3K3aMEH MO mMaTeMatuke. l[leTs 3HaeT oTBETHl Ha BcCe
BONPOCHI mporpammbl, a Bans numb Ha 80% u3 HUX. UTOOBI ONpenenTh, KOMY BOUTH MIEPBbBIM,
OHM TMOAOpachIBalOT MOHETY. M3BeCcTHO, 4YTO BOMICAIIMI IMEpPBBIM caal 3k3aMmeH. Kakoma
BEPOSATHOCTH TOTO, YTO TO OB Bans?

3. JIma maHHOTO 0acKeTOOJMCTa BEPOATHOCTH 3a0POCUTH MSY B KOP3WUHY MHpH OpOCKE
pasaa 0,4. IlpousBeneno 10 OpockoB. HaiiTu HauBeposTHEHIIEE YHUCIO TMOMATaHUNA H
COOTBETCTBYIOIIYIO BEPOSITHOCTb.



4. CnyuaiiHas BenumuuHa X IMOAYMHEHA 3aKOHY pacHpeleieHMs], IUIOTHOCTh KOTOPOIO
3a/1aHa TpaQUIECKu:

fix)

i

a) Haiitu napamerp a.

0) Hanmcath aHanuTHYECKOE MPEICTABICHHE MIOTHOCTH f (X)

B) HaiiTi uncnoBble XapaKTepUCTUKHU CIy4aiiHOH BeIUuHbI X.

r) Haiitn QyHKIMIO pacrpeneneHus F(X) CIIy4aliHOM BEJIMYMHBI X U IOCTPOUTH €€

rpaduk.
Obpasywl Ketic-3a0anuil

Tema: Haubonvuee u naumenvuiee snavenus Henpepul8HOU HA Ompe3sKe qbyHKL;uu
Pan omwiToB NpUBEII K N pa3iIW4HbIM 3HAYCHUSAM X;, X,, ..., X, JJIi I/ICCHCI[yeMOﬁ
Beanunuel A. Yacto NPUHUMAIOT B Ka4yeCTBE 3HAYCHMS A Takoe 3HaueHHE X, UYTO cymMma

KBaApaToB OTKJIOHEHHH €ro OT Xl’ X2, ..., X, HMECT HaUMMCHbIIIEEC 3HAYCHUEC. Haiitu X,

n

YIIOBJIETBOPSIOLIEE 3TOMY TPEOOBAHUIO.

Tema: Ilpunoxcenus onpedeneHno2o unmezpana

Bosnyx conmepxur 8% CO,; oH mpomyckaercss dYepe3 NWIMHIPUYECKUI cocyn ¢
MMOTJIOTUTENbHOM  MaccoM. TOHKMM  c€JIOif  Macchl  TOTJIONIaeT  KOJHMYECTBO  Trasa,
MPOMOPILMOHAIEHOE €r0 KOHIIEHTPAIMK U TodmuHe ciod. 1) Ecnu Bo3myx, mporieamuii cioi B
10 cm tommmHOH, comepxkut 2% CO,, TO KakoW TOJNIIMHBI JOJDKEH OBITH MOTJIOTHTEIBHBIN

CJIOH, Jist TOTO YTOOBI, BEIXOJS U3 TTOTJIOTUTEINS, BO3YX COJIEPKal TONbKO 1% yriaexkuciaorsi? 2)
CKOJIBKO YTIIEKHCIOTHI (B %) OCTaHEeTCs B BO3JyXe, MPOIICANIEM ITOTIOTUTENh, €CITH TOJIINHA
MOTJIOTUTENBHOTO clios OyneT paBHa 30 cm?

Temuvi:
Pewenue xombunamopuwix 3adau. Ilonamue cayuatinozo codvimus. Knaccugurayus cobvimuil.

Heticmseusa nao codovimuamu. Knaccuueckoe u zeomempuueckoe onpeoeieHue 6eposmHOCHU.
Cosmecmuvie u necosmecmmuvie coobimus. Cnodxcenue 6eposSsmHoOCmel HecO8MeCmHbIX cOObIMUIL.
3asucumvle u Hezasucumvle cobbimus. YmHodcCEHUEe 8epoAmMHOCMEN He3A8UCUMBIX COObIMULL.
Coemecmmnoe npumeneHue meopem CILONCEHUS U YMHONCEHUs eeposmuocmen. Ycnosnas
8eposimHOCMb. YMHodMcenue eeposmuocmetl 3asucumovlx coovimuti. Cnodcenue eposmuocmeti
coemecmubix coovimui. Popmyna noaunou eeposmuocmu. Dopmyna batieca. Iloemopenue
He3zasucumolx ucnoimanui. Popmynvr bepuynnu, Myaspa—J/lannaca, Ilyaccona. Omknonenue
OMHOCUMENbHOU 4acmomyvl Om NOCMOAHHOU 6ePOSAMHOCMU 6 He3ABUCUMBIX UCIbIMAHUSX.
Haueeposmmuetiwee uucno nosagieHuii cooblmusl 8 He3a8UCUMBIX UCNbIMAHUSX



1. B opranudeckoii Mojekyie 6 pa3IMYHbIX MECT, K KOTOPBIM MOTYT MPUCOCIUHUTHCS
(myTeM peakIuu 3aMeleHus1) aTOMbI TaJIOTEHOB (XJIopa, Opoma W #oja), HE3aBUCUMO APYT OT
npyra. OnpenenuTh, CKOIbKUMU CIIOCO0aMU MOTYT MPUCOSIMHUTHCS K MOJIEKYJIE:

a) 2 aToma XJiopa;

0) aToM XJIOpa U aTOM OpoMma;

B) 2 aTOMa XJIOpa M aToM Opoma;

r) 2 aroma xJjopa 4 2 aroma hoza;

1) 3 aToma xJjiopa, 2 atToMa 6poMa 1 aToM HoJa;

e) 4 aroma xJopa, aToM OpoMa U aTom Hoja.

2. B xome TexHomornueckoi oOpaOOTKM KOHIICHTpAlMs BemecTBa A ciydailHa u
paBHOMepHO pacnpeneneHa or 0,5 no 1, koHuentpanus BeuiectBa B — ot 0 go 1. Peakuus
MIPOXOJUT, KOTJa KOHIIEHTpalus BemecTBa A OoJbllie, YeM BIBOE, MPEBBIIIACT KOHIIEHTPAIUIO
BeuiecTBa B. HaiiTu BeposITHOCTh IPOXO0XKIEHUS PEAKIIUH.

3. Kak moka3piBaeT MpakTUKa, YCIOBHS Ha XUMHUYECKOM IPOU3BOJCTBE BPEAHBI IS
3710pOBBs ¢ BepossTHOCTHIO 0,25. JlaTunk oOHapy>KMBaeT 3TO ¢ BeposiTHOCTHIO 0,75. JlaTuuk He
BBISIBUJT Bpel sl 340pOBbsl. HaliT BEpOATHOCTD, UTO BPE[ €CTh.

Temvbl: Bvibopounwiii memoo. I'enepanvhas co8oKynHocmb u 6vibopka. Bapuayuonmwiii
pao. Cmamucmuueckoe pacnpeodeiieHue 6bl00pKu. HMHumepsanvHulli cmamucmudeckui  pso.
Omnupuueckasn ¢ynxyus pacnpedenenus. [lonueon, cucmozpamma. Quciosvie xapakxmepucmuxu
cmamucmuyecko2o pacnpeoenenus. Keiic-3aoanue «llpocmas cmamucmuueckas cO80KYNHOCMb
u memoowvl ee obpabomxuy. Keiic-3adanue «MHmepsanvuvili cmamucmuieckuii pso u e2o
XapaxkmepucmuKuy

1. Ilpocras craTucTHYECKast COBOKYITHOCTb U METO/IbI €€ 00paboTKH.
CnyuvaiiHass BenuuMHa X — MPOLEHT COJEp)KaHUs OTIOXKEeHUH B Boge B 10 mpobax
JIOHHOT'O OTJIO’KEHUS. Pe3ynbpTaTsl NpHUBEIEHbI B TA0IHNIIE:

Ne ombiTa | 1 2 3 4 5 6 7 8 9 10
3HaveHue X, 26 | 36 | 37|51 3621|3729 )|52] 38
CIIy4ailHON BEJIMYMHBI
Tpebyercs:

1) 3anucaTh pe3yabTaThl HAOIOACHUIN B BApUAIMOHHBIN PSI;

2) COCTaBUTh CTATUCTUYECKHH DSl pacrlpeieieHus C 4acTOTaMHd U OTHOCHTEIbHBIMU
4acTOTaMH;

3) MOCTPOUTH MOJIUIOH OTHOCUTENBHBIX YaCTOT PacIpeiesIeHHS;

4) HalTH SMIUPUYECKYIO QYHKIUIO pacTpeiesieHusl U OCTPOUTH €€ rpaduk;

5) HalTH YUCIIOBBIE XapPAKTEPUCTUKHU pacpeaeIeHHUS.

2. lHTepBaJIbHBIN CTATUCTUYECKUN P U €r0 XapaKTEPUCTHKH.
CrnyyaitHas BennunHa X — IPOLEHT COAEpkKaHUs XJIOp—HOoHa B pobax Boabl. Pe3ynbTaTsl
100 u3mepeHuii npuBeIeHb! B TAOJIHUIIE:

52,3 53,9 54,2 53,8 54,9 54,2 53,8 53,2 52,9 53,9

54,6 50,6 50,3 50,7 54,0 53,6 50,1 50,6 53,9 49,8

49,6 50,1 52,4 51,9 49,9 49,7 48,2 55,4 50,1 49,0

49,9 54,5 53,5 50,3 48,5 50,4 52,3 49,3 51,0 47,4

51,5 52,9 50,5 49,9 49,9 55,2 52,1 49,0 49,1 53,8

53,5 50,4 50,8 50,3 53,5 50,1 51,1 49,6 52,4 54,3

51,8 48,6 49,2 54,0 50,0 50,3 49,7 55,5 56,2 50,3

52,2 49,6 53,1 49,0 51,7 52,2 52,1 51,6 50,3 50,1

49,5 54,2 49,9 48,7 51,9 54,3 54,2 49,5 49,6 50,5

53,9 49,6 49,8 51,3 53,7 54,2 46,7 50,4 50,1 51,1

TpeOyercs:
1) 3anucarh pe3ynbTaThl HAOMIOIEHHUH B BUEC BAPUALMOHHOTO PsIJIa;
2) HaliTH pa3Max BapbUPOBAHUS U Pa30UTh €ro Ha 9 OJIMHAKOBBIX 1O JIJTMHE HHTEPBAJIOB;




3) cocTaBUTh HWHTEPBAJIbHBIA CTAaTUCTHUUECKUHM psAJ PACIPENEICHUS C YacTOoTaMH U
OTHOCHUTEJIBHBIMH YaCTOTaMHU;

4) mOCTPOUTH MOJIUTOH YaCTOT PACIPEAECIICHNUS;

5) MOCTPOUTH TUCTOrPaMMy OTHOCUTEIBHBIX YACTOT PACHIPECIICHHS;

6) HalTH SMIUPUYECKYI0 (YHKIUIO PACIpECIICHUS] U MOCTPOUTH €€ «CTYNEHUYATHII»
rpaduk;

7) TOCTPOUTH MNPHUONMKEHHO HENpPEphIBHBIA TpaduK OSMIUPUYECKON  (PYyHKIUH
pacnpezneieHus;

8) HallTH YMCIIOBBIE XapaKTEPUCTUKHU PaCIIPEIEICHHUS.

Temvi: Cmamucmuueckue oOyeHku napamempog pacnpeoenenus. Toueynvie u
UHMeEpPBANIbHbIE OYEHKU napamempos pacnpeoenenus. Jlogepumenvhvie unmepgansi. Keiic-
3a0anue «Bvipasnusanue cmamucmuyeckux psooe no memoody momenmos. Hopmanvhoe
pacnpedenenuey. Keiic-3a0anue «BvipasHusanue cmamucmuiueckux psoog no Memooy
Momenmos. Pasnomeproe pacnpedenenuer

1. BblpaBHHMBaHHE CTATUCTHYECKHX PSJIOB IO METOAY MOMEHTOB. HopmaibHoe
pacrmpeneneHue.

CnyuyaitHas BenmuunHa X — OTHOCUTeNbHas omuoOka (%) OMBITOB I'PaBUMETPHUECKOTO
aHaym3a. Pe3ynbTaThl ONBITOB IPUBEICHBI B BHJIC CTATHCTUYCCKOTO psija:

Pazpsin YacroTa
0,005-0,01 5
0,01-0,015 7
0,015-0,02 9
0,02-0,025 10
0,025-0,03 17
0,03-0,035 16
0,035-0,04 8
0,040,045 7
0,045-0,05 6
0,05-0,055 5

BBIMOMTHUTE HEOOXOAUMYIO OOpaOOTKY JAHHBIX W BBIPOBHSTH CTATUCTHYCCKHHA DS C
MOMOIIbI0 HOPMAJILHOTO 3aKOHA pacIpeielieHHs] BepOATHOCTe. B ogHON cucTeMe KOoOpAuHAT
MOCTPOUTh THUCTOTPAMMY OTHOCHTEIBHBIX YacTOT paclpeiciicHuss W TrpaduK  OICHKHU
TEOPETUYECKONW TIOTHOCTH  pacmpejeneHus. HalTu  1oBepUTENbHBIA  HHTEpBANT IS
MaTeMaTHUYECKOTO OXKUAAHUS NP HaJexKHOCTH ¥ =0,95.

2. DBblpaBHMBaHME CTATHUCTHUYECKUX PSAJOB 10 METONY MOMEHTOB. PaBHOMepHOE
pacnpezeneHue.

CrnyuyaitHas BenmuunHa X — MPOLIEHTHOE COJEp)KaHHE TEeMHOIBETHBIX MHUHepanoB B 100
nUMQTax MEeCUYaHMKOB OJHOrO Bo3pacTta. Pe3ynbTaThl ONBITOB TPUBEACHBI B  BHJE
CTaTHCTHYECKOIO psija:

Pazpsn | 1-16 |16-22(22-28|2834|3440|4046|46-52|5258]|5864

Yacrora 5 14 12 10 9 14 18 13 5

BoimonHuTte HE0OX0AMMYI0 OOpaOOTKY JaHHBIX U BBIPOBHATH CTAaTHCTUYECKUH Pl C
MIOMOILBI0 PABHOMEPHOI'O 3aKOHA PACIPENEICHUS BEPOSITHOCTEW. B 01HON cucTeMe KOOpaAUHAT
MOCTPOUTh TUCTOTPAMMY OTHOCHTENBHBIX 4YacTOT paclpeieNeHuss U TpapukK OLEHKH
TEOPETUYECKON INIOTHOCTU PACIIPEIEICHUS.

3. BBIpOBHATH CTaTUCTHUYECKHUH PsiZl, MONYYEHHBIH B Kelc-3amaHuu «/HTepBanbHBIN
CTaTUCTUYECKUH PSIZL U €T0 XapaKTEPUCTUKW» C IOMOLIBI0 HOPMaJIbHOTO 3aKOHA PaCIpPEIEICHUS
WJIM 3aKOHA PaBHOMEPHOM IUIOTHOCTH, B 3aBUCHUMOCTH OT BHJA [IOCTPOCHHON I'MCTOTPaAMMBI.




Temwbi: Cmamucmuyeckass ~ npogepka  CMAMUCMUYECKUx  unomes. Buowt
cmamucmuyeckux eunome3. Quiubku nepeoco u emopozo pooa. Cmamucmuyeckuti Kpumepui.
Kpumuueckas  obnacms.  Obnacme  npumamus  eunomesvl.  Memoouxa — bluUCHEHUS.
meopemuyecKux Yacmom HOpMaibHo2o pacnpeoenenus. Keiic-3aoanue «Ilposepka eunomeswvt o
HOPMATbHOM pacnpeoenenuu 2eHepalbHOU COGOKYRHOCMU NO Kpumeputo coenacus Ilupconay

[Tonp3ysice pe3ynbTaTaMu WUiu Keic-3amanusi «HTepBadbHbIA CTATUCTHUYECKUM PSAJ U
€ro XapakTepUCTUKU», WM Keic-3afaHusi «BrlpaBHUBaHUE CTAaTUCTUYECKUX PSJIOB MO METOIY
MoMeHTOB. HopmaneHoe pacnpeneneHue», MNPOBEPUTh COTIACOBAHHOCTh TEOPETHUYECKOTO

2
HOPMAJILHOTO 3aKOHA PACIPEICICHUS M CTaTUCTHYECKOTO PACHpPEACICHHS O KPHUTEPUIO )
[Tupcona npu ypoBHe 3Haunmoctu « =0,025.

Temvi: Onemenmovr meopuu Koppenayuu. I[lonamue KopperayuoHHOU 3a8UCUMOCTIU.
Yenosuvie cpeonue. Bvibopounvie ypasnenus pecpeccuu. Jlunelnas xoppensyus. Bvibopounwiii
ko3 puyuenm xoppenayuu. Keiic-saoanue « Omvickanue napamempos 8b100pOUHO20 YPAGHEHUS
NPAMOU TUHUU pe2pecCuu NO HecePYNNUPOBAHHLIM OAHHbIM MemOOOM HAUMEHbUUX K8AOPAMO8)Y.
Keiic-3a0anue « Omvickanue napamempos 8b100p0OUHO20 YPAGHEHUs NPAMOU JUHUU Pecpeccull No
CepYNNUPOBAHHLIM — OaHHBIMY. Memoouka  6vluucieHuss  8b100pOUHO20  KOIpduyuenma
Koppensayuu

1. OtbickaHue MapamMeTpoB BHIOOPOYHOIO YpaBHEHHS HPSIMOW JTUHUH PETPECCUU TI0
HECTPYNIHUPOBAHHBIM JIAHHBIM METOI0M HaUMEHBILNX KBAJpaTOB.

B pesynbrare skcnepuMeHTa MOJIy4eHbl SMIUPUYECKHE 3HAUYCHUs Ui (PaKTOPUAIBHOTO
U pe3yabTaTUBHOTO Mpu3HAKoB X ¥ Y; 3HAYCHHUS CBEJICHBI B TAOJIUITY:
x. | 1|23 ]4]5

y,; [26]36]21(01]|06

Tpebyercs:

1) MerooM HaMMEHBIIMX KBaJIpaTOB HAaWTH BBIOOPOYHOE ypaBHEHHE MNPSAMOM JIMHUU
perpeccun Y Ha X;

2) BBIYUCIUTH BBIOOPOUHBIH KO3(PPUIMEHT KOppensuu W OLEHUTb TECHOTY CBSI3U
MeXy npu3Hakamu X u Y,

3) B OAHOI cucTeMe KOOpAMHAT MOCTPOUTh Tpaduk HaileHHON JMHEHHON (QyHKIMM U
OMIIUPUYECKHE TOUKH.

2. OTbICKaHHE MapaMEeTPOB BBHIOOPOYHOIO YypaBHEHUS MPSMOW JIMHUU PETPeccCHH IO
CIpYNIIUPOBAHHBIM JIAHHBIM.

B pesynbrare skcnepuMeHTa MOJIyd4eHbl SMIUPUYECKHE 3HAUYEHUs Ui (PaKTOPHAIBHOTO
U pe3yabTaTUBHOTO Mpu3HakoB X v Y. 3HaUeHUs CBEJICHBI B KOPPEISALMOHHYIO Ta0IuUILy:

Y X
1011520253035 n,

6 |42 6

12 6 | 2 8

18 5140| 5 50

24 2 18 |7 17

30 4 1718 19

n |4 |8]9]5219]| 8 | n=100

BrimonrauB  HeoOXoauMyr0 0O0paOOTKy JaHHBIX, HAWTH BBIOOPOYHBIN KOAG HUIIHEHT
KOppeNsIiH, BBIOOPOYHOE ypaBHEHUE NpsAMoii TMHUU perpeccur Y Ha X. CpaBHUTH pacyeTHOE U
Ha0JI0/1TaeMO€ YCIIOBHBIE CPEIHUE.

dopma 00ydeHUSs - 3a09HAS



3aoauu 0 KOHMPOILHBIX pabom

Konmponvnas paboma Nel

Tema: Dnemenmovl 6eKMOPHOU aeeOPbl U AHATUMUYECKOU 2eOMempPUL
11-20. Jaus! koopauHats! Bepmns mupamuasl - A, Ay, Ay, A,. Haiitu: 1) nuumy pe6pa A, A;

2) yron mexay peopamu A, A, u AA,; 3) yron mexxny pebpom A A, urparsio AAA;; 4)
miomans rpann A A, A, ; 5) 06bEM rmpamuner, 6) ypasHerue npsmoit A A, ; 7)ypaBHeHne

miockoctu A A, A, ; 8) ypaBHeHHe BBICOTEL, OIyIeHHO 13 BepumHel A, Ha rpans AAA,.
Cuenatb 4epTex.

11. A(L;3,0), A (4,-1;2), A(3;0,0), A, (—4:;3,5).
12. A (-2,-1-1), A (0;3;2), A (3,1, —4) A, (—47;3).
13. A(-3,-5;6), A, (2,1,4), A (0;—3;-1), A,(-5;2;-8).

Tema: DnemMeHTHI JUHEWHON anreOpbl
51-60. /lana cucrema JIMHEHHBIX ypaBHEHUN

A X +a,X, +aX; = bl’
Ay X; +AyX, +8,5X; = b2’

8y X, + 85X, + 8gX; =D,

Jloka3aTh ee COBMECTUMOCTh U PeUINTh IByMs criocobamu: 1) metonom ["aycca; 2) cpenctBamu

MaTpUIHOTO UCYHCIICHU.
4x —3X, +2X, =8,
%% 3 X + X, + X, =3,
2%, +5X, — 3%, =11,
51. 56. 1 X, +4X, + X, =6,
5x, +6Xx, —2X, =13.
X, + X, +4x,=0.

X, +2X, + X, =4, 2X, — X, +3X =3,
52. 33X, —9X, + 3%, =1, 57. 33X, + X, +5X, =0,
2X, —TX, + X, =8. 4% — X, + X, =3.

Tema: Komnnexcuole yucna
91-100. Hano xommiekcHoe uuciao Z. TpebOyerca: 1) 3amucaTh ero B anreOpanveckoil u

TPUTOHOMETpHUUYECKOU (opMax; 2) HAUTH Bce KOPHU YpaBHEHUS W +2=0.

3 4
91. z= : 96. z= :
1-i\3 1-i\3
Tema: Beeoenue 6 mamemamuueckuii aHamu3
111-120. Hatimu npedenvt pynkyutl, He noav3ysacy npasuiom Jlonumarnsi.

. 8x*—4x+1 . J24x—2
111. — 6) lim~=—~_Y<.
Y IXIII’|5+ZX—ZX3 )i X
B) Iimﬂ; r) lim(2x+3)[ In(x+2)—Inx].

X—>00 X X—>00



5 2 N .
112. a) Iimw; 6) lim \/X+212 4 a
xoo XY =2 x>-4 X" 4+2X-8
. sin7x -sinXx i X
B) leLrg o~ ; r) IX|L711(3—2x)1—x.

Tema: Juepgepenyuanvroe ucuucienue GyHKkyuu 00HOU NepemMeHHOU U ee NPULOHCEHUs

41-150. HaiiTi mpon3BoAHBIE d_ JAHHBIX (YHKIIHA.
X

1. y=2x - §f{sx-1); 5 y= L,

C1-tgx’
2
B) y=e " +arctgInx; r) y=Xx%,
) xsiny—ycosx=0.
142. a) y=3x-32x* +1; 6) Yy =tg°3x+1tgx;

B) Y = Xarcsin X+ v1—x’; r) y=X"%;
m) e¥ —x*+y?=0.
151 - 160. MccnenoBats GyHKIUIO cpeacTBaMu TH(PEpeHITNATBHOTO UCUUCICHHS H, UCTIONb3YS
pe3yJIbTaThl UCCIICOBAHMS, TIOCTPOUTD IpaduK.

4x
151. =
T
152, y=e~(x+3)
153, y=x%e

Konmponvnas paboma Ne2

Tema: JJugpgpepenyuanvrvle ucuucnenue hyHKyuil HECKONbKUX NEPEMEHHBIX

oy , 0°1 2822_0

231. Jlana ¢pyaknus Z =€ . Ilokazate, uto X y -y y =0.
. o0’z 0’z
232. Jlana pysKnms Z =€ wos(x+y), [lokazars, 410 — = ——.
oy® oX
0’z 0’z
233. Jlana ¢pyukuus Z = In X? + y? + 2y +1). Mokasars, uto — + — =0.
y y +2y

aXZ ayZ

251-260. HaiiTu HauGonbluee 1 HaMMeHbIee 3HaYeHus GYHKIMH B 3aMKHYTOM obmactu D |
3aJIJaHHOM CHCTEMOU HEPaBEHCTB.

251. z=x*+Vy*, D:x>0,y>0,x+y<1.
252. z=x*-y*, D:x*+y*<0.
271-280. DKCIEpUMEHTAIBHO MOJTyYeHbI AT 3HaueHuil Gynkiun Y = f (X) MIPH TISTH

3HAYCHUSAX apTyMEHTa, KOTOPHIE 3aMCaHbl B TA0IHIIE:

X 1 2 3 4 5

y Y; Y, Ya Ya Ys




MeTo0M HaUMEHBIIMX KBAApPaTOB HaWTH (QYHKUMIO BHIA Y = f ( X). Cnenarb 4deprex, Ha

KOTOPOM B JIEKapTOBOH MPSIMOYTOJBHON CHUCTEME KOOPAWHAT MOCTPOHUTH IKCIIEPHUMEHTAIbHBIC
TOYKM U TpaduK annpokcumupyromei Gpynximuu Y = ax +b.

271.
X 1 2 3 4 5
y 3,2 4,2 2,7 0,7 1,2
272.
X 1 2 3 4 5
y 3,3 4,3 2,8 0,9 1,2

Tema: Heonpeoenennuiti unmeepai, onpeoeieHHulll U HecoOCmeeHHble UHMe2Pailbl
281-290. HaiiTi HeonpeeneHHble MHTErpaibl. B myHKTax a) u 0) pe3ynbTaThl IPOBEPUTH
nuddepeHIpPOBaHUEM.

* COSX dX
281. a) [t 5) len(xz)dx;
* 3Ysin? x
3x* -2
B) | —dX; r)
X —x j 1+ \/_
¢ sin2x dx i
282.2) | —m 0) Ixsm 3xdx;
° x/1+ COS 2X
5 3
e X" =X +1 dx
B) | ——dx; r) .f _—
X=X XA X+1
301-310. Berauciuth HeCOOCTBEHHBIN WHTETPAT WITH JIOKA3aTh €r0 PacXOJUMOCTb.
+00 -3
2 xdx
301. j xe X dx. 302. I 7
_oo(x +1)

Konmponvuaa paboma Ne3

Tema: JJughpepenyuanvhvle ypagnenus
321-340. Haiitu obmee pemenue qudQepeHnaibHOro ypaBHEHMs .

321 xy+ Y’ =(2x* +xy)y. 322. Xy’ — Y = X2 COS X.

323. Xyy' = y° +2X°. 324. xy' +y =X’
351-360. Jlana cuctema THHEHHBIX TU(PEepeHINATBHBIX YPAaBHEHNUHN C TOCTOSTHHBIMH
KodUIeHTaMH

dx
E =aX+a,y,

dy
a =a,X+a,Yy.

TpeGyercs: 1) HaliTH o0IIee peleHue CUCTEMBI C TOMOUIBIO XapaKTEPUCTUYECKOTO YPaBHEHMUS;
2) 3anmcath JaHHYIO CUCTEMY U €€ pellIeHHe B MaTpUIHOM (opMe.

%zx—Zy, %:x+6y,
351. d)t( 352. d)t/

— =X+4y. —=-2X+9y.

dt y dt y

Tema: Kpusonunetinvle u unmezpavl



391. BoluuciauTh KpUBOJMHEWHBIA HHTETpaj I(X + y)dx + (2X — y)dy BJIOJIb OKPY>KHOCTHU
c
X=5C08¢, Y=>5SiN@, 06xoas ee mpoTuB X0/1a YacoBoii cTpesku. ClenaTh YepTex.

392. BblUMCINTD KPUBOJIMHEHHBIA HHTErpai j (X2 - 2xy) dx + (ny + y2 ) dy Bmoms
AB

napaboinel Y = X ot TouKH A(1;1) no Touku B(2;4). Cnenatb uepTex.
Tema: Psaovl

421-430. VccnenoBaTh CXOIMMOCTD YUCIOBOTO psija ZU N
n=1

5" (n+1)° 1

_ 422. U =

421 Un - 3n . n —m.

0
431-440. HaiiT MHTEpBaJ CXOJUMOCTH CTETICHHOTO Psizia Z aan.

n=1
n% 2"
431. & = —. 432. 8 = ——.
n! n-(n+1)

Konmponvnas paboma Ned

Tema: Teopus seposmuocmeut. Cyuativle 8eUUUHbL
531. Tpu cTpenka BBICTPENIUIN IO 3BEPIO, KOTOPBIM IOCIE 3TOro OKazajucs yOUTHIM OJHOM
nynei. OnpenenuTh BEPOSTHOCTh TOTO, YTO 3BEpb ObUT YOUT KaXKIbIM OXOTHHUKOM, €CITH
BEPOATHOCTH MOMNAAaHus A1 HUX COOTBeTCTBeHHO paBHsI 0,2;0,4;0,6.
532. Tpu cTpenka MPOU3BENN 3aJM IO 1ETH. BepoATHOCTh MOPAXKESHHSI [IETH TIEPBBIM CTPEITKOM
paBHa 0,7; 1ys1 BTOPOTrO M TPETHETO CTPEIKOB BEPOSITHOCTU COOTBETCTBEHHO paBHbI 0,8 m 0,9.
Haiiti BEpOATHOCTH TOTO, YTO: a) TOJIBKO U3 CTPEIKOB MOPA3UT 11€JIb; 0) TOIBKO JIBa CTpENKa
MOpAassT LeJb; B) BCE TPU CTPENKa MOPA3ST LeJb; T') XOTs Obl OMH U3 CTPEIIKOB MOPA3UT IEJb.
533. BeposTHOCTH XOTS OB OJHOTO TOMANaHHs TPU JBYX BeIcTpenax paHa 0,96. Haiitu
BEPOSITHOCTh TPEX MOMAJaHUN MPU YETHIPEX BBICTPENAX.

551-560. B maptum u3 N wusnemuii mmeercs N HecrammaprtHeix. Haymady oroGpaHbl aBa
uznenus. Haiftu MatemaTtndyeckoe OXKMJaHUE U JAUCIEPCUIO TUCKPETHOM CIydyaifHOW BEIMYMHBI

X' - 4yciIa HeCTaHIAPTHBIX M3JENHi Cpei BYX OTOOPAHHBIX.

541. N =10, n=3. 546. N =25, n=5.

542. N =15, n=4. 547. N =18, n=6.

551-560. [lan nuddepeHnnanbHbIi 3aK0H pacipeesieH!s] HeNpepbIBHON CIy4YaiiHON BEeTMYMHbI
X. HaiiTi Hen3BeCTHBIN MapaMeTp &, HHTErPaIbHbIA 3aKOH paclpeieeHus, MAaTEMaTHIECKOE

OXXHJaHWe, JUCIIEPCHI0, CpeaHee KBaJapaTHuHoe oTkioHeHue. lloctpouts  rpaduxu
TuddepeHraIbHON 1 HHTErpanbHON QYyHKIMIA pacnipeneneHus.

acosXx, npu |x|SZ,
551. f(X)= 2
0, npu |x| >Z
2
ax?, npu 0< x <2,

552. f(x)=
() 0, npux>2umu x<0.



Tema: Mamemamuueckas cmamucmuka
B pesynbTare skcriepuMeHTa NOJIy4YeHbl, JaHHbIE, 3allMCaHHbIE B BUJE CTATUCTUYECKOTO psaja. B
3agadax 561-570 tpebyercs:
a) 3amnMcaTh 3HaUEHMsI pe3yJIbTaTOB SKCIIEPUMEHTA B BU/I€ BAPUALMOHHOTO PsIJIa;
0) HaiiTH pa3Max BapbHPOBAHUS U Pa30UTh €ro Ha 9 MHTEPBAJIOB;
B) IIOCTPOUTH MOJIMIOH YacTOT, TUCTOIPAaMMY OTHOCUTEIBHBIX 4aCTOT U I'papUK SMIMPUYECKOI
(GyHKIMU pacpeieIeHus;

r) HaiiTi 4rcnoBble xapakrepuctuky Beibopku X, D, ;

A) TpHUHSIB B KAuyeCTBE HYJIEBOM THIIOTE3Y HO: reHepajgbHasl COBOKYIHOCTb, M3 KOTOPOM
U3BJICYCHA BHIOOPKA, UMEET HOPMAJIbHOE pacIpe/ieliCHHE, TIPOBEPUTD €€, MOJIB3YSACh KPUTEPUEM
IMupcona npu yposHe 35aunmoctu a = 0, 25;

€) HAlTH JOBEpUTENBHBIM WHTEpPBa] JII MATEeMAaTHYECKOTO OXUJAHUS TPHU HAAEKHOCTH
y=0,9.

561.

17,1 21,4 15,9 19,1 22,4 20,7 17,9 18,6 21,8 16,1

19,1 20,5 14,2 16,9 17,8 18,1 19,1 15,8 18,8 17,2

16,2 17,3 22,5 19,9 21,1 15,1 17,7 19,8 14,9 20,5

17,5 19,2 18,5 15,7 14,0 18,6 21,2 16,8 19,3 17,8

18,8 14,3 17,1 19,5 16,3 20,3 17,9 23,0 17,2 15,2

15,6 17,4 21,3 22,1 20,1 14,5 19,3 18,4 16,7 18,2

18,4 18,7 14,3 18,2 19,1 15,3 21,5 17,2 22,6 20,4

22,8 17,5 20,2 15,5 21,6 18,1 20,5 14,0 18,9 16,5

20,8 16,5 18,3 21,7 17,4 23,0 21,1 19,8 15,4 18,1

18,9 14,7 19,5 20,9 15,8 20,2 21,8 18,2 21,2 20,1

3.2. Ouyenounvle cpeocmea nPOMeHCymouHol ammecmayuu

Ilepeuenv meopemuueckux 60npocoe (011 OueHKu 3HAHUIL)

=

Onpenenureny, UX CBOWCTBA U BBIYUCIICHUE.

2. Marpuisl 1 aeiictBus Hag HUMHA. OOpaTHas MaTpUla U €e HaxoxJeHue. PaHr MaTpuibl.
Y €r0 HaXOX/JICHUE.

3. Cucrembl JUHEHHBIX anrebpandyeckux ypaBHeHMH. Kpurepuil cymecTBoBaHus M

eQUHCTBEHHOCTH pemeHus. Teopema Kponekepa-Kamnemm. Meroas! pemenus: npaBuio

Kpamepa, maTpuunslii cnoco0, meron I'aycca.

[TonsiTHE M TPUMEPBI TMHENHOTO MPOCTPAHCTBA.

I'eomerpuyeckne BeKTOpbl. JIMHEHHBIE oOmepanuu HaJ BEKTOpaMH U HMX CBOMCTBA.

JluHeilHasg 3aBHCMMOCTh W JIMHEMHAs HE3aBUCHMOCTh BEKTOpoB baszuc. Pasznoxenue

BekTopa 1o 6asucy. KoopiuHatsl BeKTOopa 1 X cBoWcTBa. Kputepun KoITMHEapHOCTH U

KOMILJTAHAPHOCTH BEKTOPOB.

6. JekaptoBa cuctemMa KoopauHaT. Paamyc-Bektop Touku. KoopauHaTel BekTopa,
3a/IaHHOT0 HAa4aJOM M KOHIIOM. JlelleHne oTpe3Ka B JaHHOM OTHOILICHUH.

7. JlekapToBa NpsSMOYTOJIbHash cucTeMa KoopauHaT. JlnuHa Bekropa. Hampasmnsromue
KOCHHYCHI BeKTOpa. OpT BeKkTOpa. PaccTosiHue Mexay AByMs TOUKaMHU.

8. TlonmspHas cucrema kKoopauHaT. CBs3b MEXIy KOOpIMHATaMU BEKTOpA, 33/JaHHBIMU B
MOJISIPHOM M IEKaPTOBOM MPSIMOYTOJIBHOM CHCTEMAaX KOOPJIHUHAT.

9. CkanspHOe MPOU3BEICHUE BEKTOPOB M €ro cBoiicTBa. Teopema 00 OpPTOrOHAIBLHOCTH
JByX HEHYJEBBIX BEKTOPOB. CKalspHOE INPOU3BEIACHHUE BEKTOPOB, 3aJaHHBIX CBOUMH
KOOpAMHATaMU. BelpakeHue UIMHBI BEKTOpa U yIja MEXAY BEKTOpaMH, 3aJaHHBIMU
KOOpAMHATAMH, Y€PE3 UX CKAIIPHOE IPOU3BENICHHUE.

10. IlpaBblii u JieBbIi 0a3ucChbl BEKTOPOB. BekTopHOEe Mpou3BeNeHHE BEKTOPOB U €ro

CBOMCTBA. BpIpakeHHEe KOOpAMHAT BEKTOPHOIO IIPOM3BEACHHS 4Yepe3 KOOPAMHATEHI

COMHOXHTEIIEH.

ok
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CMelmiaHHOE NPOU3BENCHUE BEKTOPOB M €ro cBOMCTBA. CBS3b MEXIY CKaSIPHBIM,
BEKTOPHBIM W CMEUIAHHBIM IIPOU3BEICHUSAMU BEKTOPOB. BpIpakeHHE CMEMIaHHOIO
IIPOU3BENICHUS BEKTOPOB Yepe3 KOOPAUHATHI COMHOKHUTETEH.

VYpaBHeHue nMHHMM Ha IUlocKocTH. Ilapamerpuueckue ypaBHeHus ymHuu. [lomspHoe
ypaBHEHHE KpUBOH. YpaBHEHHE NPSIMOH Ha TUIOCKOCTH (BCEBO3MOXKHBIE CIIOCOOBI
3ajjaHus). YTol MeXIy HpsMbIMH. PaccTosHume OT TOUKM [0 MNpsAMOH. YciaoBus
NapaJuIeIbHOCTH U NEPIEHANKYISIPHOCTH IPSAMBbIX.

[TnockocTs B MpoCTpaHCTBE (pa3jiMyHblE BHUIbBI ypaBHEHUH). Yrosl MEXIy ABYMs
IUIOCKOCTSIMU. PaccTosiHMe OT TOYKM 10 IUIOCKOCTH. B3auMHOE pacmnosokeHue ABYX
IUIOCKOCTEN. Y CII0BHA NAapAJUIEIbHOCTH U MEPIEHANKYIIPHOCTH INIOCKOCTEH.
VYpaBHeHUs IPSIMON B IPOCTPAHCTBE (BCEBO3MOXKHBIE CIIOCOOBI 3a/aHUsA). YTOI MEXIY
JBYMsI IPSIMBIMHU, MEXAY IMPSAMOM U IUIOCKOCTBIO. B3auMHOE pacnosioskeHue NpsMou U
IUIOCKOCTH, IBYX IPSIMbIX.

Kpussle BTOporo mopsiaka. OKpyXKHOCTb, 3JUIMIC, TunepOosa, mnapabora.
Knaccugukarus KpuBbIX BTOPOro nopsiika. KpuBbie B MOMSPHBIX KOOPIUHATAX.
VYpaBHenue mnoBepxHocTH. IloBepxHoctu BTOporo mnopsiaka. Cdepa, sumncoun,
TUIepOOoNION b, MapabONONAbl, UWIMHAPUYECKHE W KOHHYECKHE ITOBEPXHOCTH.
Knaccugukarus noBepxHocTel BTOporo Nopsijka.

Kommekcusle uumcna. ['eomerpuueckoe u300pakeHHE KOMIUIEKCHBIX YHCENl Ha
IUIOCKOCTH. Moayiab M apryMeHT KOMIUIEKCHOro 4ucia. AureOpandeckas U
TPUTOHOMETpHUUYECKass (OpMbI 3amUCH KOMIUIEKCHOro uucia. @opmyna Oinepa.
[Toka3zarenbHas gopma 3amucu KOMIUIEKCHOro yucia. Onepauuu HajJ KOMIUIEKCHBIMU
yucnamu. ®opmyier Myaspa-Jlamnaca.

MHorouniensl U anreOpanyeckue ypaBHEHMs B KOMIUIEKCHON obOsactu. Teopema besy.
OcHoBHass Teopema anreOpel. Paznoxenue MHoOrowieHa C  JI€HCTBUTEIIbHBIMU
K03 puLIMeHTaMU Ha JTUHENHHbIE U KBaJIPATUYHbIE MHOKHUTEIIH.

MHo>xecTBa U ornepaiyy HaJ HUMH.

ONEMEHTBl TOMNOJOTUM: IMOHATHS OTKPBITOIO, 3aMKHYTOTO, CBSI3HOIO MHOXECTB,
OKPECTHOCTH TOYKM, OOJIaCTH, 3aMKHYTOH 00J1aCTH, TPaHUYHBIX TOYEK, I'PaHUIIBI
MHOJKECTBA.

[TonsiTe yucnoBoil (QyHKIMH, O00JACTh €€ OIpeneieHHsl, MHOXECTBO 3HAueHUH.
Crioco6b1 3amanus uucinoBoi ¢yHkuuu. Cynepnosunus ¢GyHKuud. OyHKIUM OIHOU
NEPEMEHHOI: OCHOBHBIE cBoMcTBa. OOpaTHas pyHkuus. ['paduk pyHKIUH.

[Tonsatue snementapHoit pynkuuu. [Ipocreiimue s3nemenTapHble QyHKIMH, UX CBOHCTBA
u rpadpuku. Knaccudukanus snemeHTapHbIX QyHKIUI.

Yucnossle nocnenoBarenbHocTH. [Ipenen nocnenosarensHocTH. Ynco e.

[Ipenen ¢GyHKIMM OgHOM TMepeMeHHOW (B TOYke, B “OeckoHEYHOCTH ). beckoHeuHOo
6onpbune GyHkuu. OTHOCTOPOHHUE MPEIEIbI.

beckoneuno mansie ¢QyHkiuu (BM®) u ux cpoiictBa. CBsi3b MEXIy OECKOHEYHO
00IbIIMMH U OECKOHEYHO MaJIbIMU (PYHKIHSMHU.

OcHoBHBIE Teopembl 0 mipenene (ynkmuu. Heompenenennoctu. IlepBwiii um BTOpOM
3aMeuaTeNIbHbIE IPEEIIBI.

CpaBHeHue OeckoHeyHO Maibix GyHKOUH. OkBuBasieHTHble bBM®. Tabnuna
SKBUBaJICHTHBIX bM®.

HenpepsIBHOCTD QYHKIIMU OHOM TTEPEMEHHOM B TOUKE, Ha MHOXKeCTBE. HenpepbIBHOCTh
pe3yibTaToB apupMETUYECKHX JeMCcTBUU Hal (YHKUMAMH, CIOXHOW (QyHKIUH,
anemeHTapHoi pyHkuuu. [lonBenenue 3naka mpenena 1noj 3Hak HempepbIBHON (DYHKIUU.
Touku pa3pbiBa QYHKIUHU U UX KIaccu(UKaLuUs.

HekoTtopsie cBOWCTBAa HEMPEPBHIBHBIX HA OTPE3KEe (DYHKITHIA.

[TpousBogHas oT GpyHKIMU OJHON MepeMeHHONW. DU3NUeCKUd U TEOMETPUUECKUN CMBICI
MPOU3BOAHON. YpaBHEHHS KacaTeJIbHON U HOPMaJu K KPUBOM.

HenpepsiBHocTh  nuddepennmpyemoit  pynkimu. JnuddepeHimpoBanue pe3yabTaToB
apuMeTUYECKUX JEeHCTBUM Hal (QYHKIHSIMHU.

. AnddepenumpoBanme cioxHOM (QyHKIUH.
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JuddepeHnpoBaHue OCHOBHBIX 3JEMEHTapHBIX (YHKIMH (TabnMia OCHOBHBIX
MIPOU3BOIHBIX ).

HuddepenuupoBanue  creneHHO-NOKazaTenpHOW  (yHKumMu.  Jlorapupmuueckoe
nuddepeHnpoBanue.

JuddepenunrpoBanue HeIBHBIX, 0OPaTHBIX, MAPAMETPUUIECKH 3aJaHHBIX (YHKINH.
Huddepennman  GyHKIIMU  OAHOM TEPEeMEHHOW W €ro OCHOBHBIE CBOWCTBA.
Huddepenuman  crnoxaoil  pynknuu.  CBONCTBO ~ MHBAPHAHTHOCTH  (POPMBI.
['eomerpuueckuii cMmpica auddepeHimaia.

[TpousBonubIe U MU hepeHranbl GyHKIUN OJHON MepeMEeHHON pa3INYHBIX MTOPSIKOB.
Teopembr ®epma, Poms, Jlarpanxka, Komu nuddepenimansHoro ucuruciaeHus GyHKIUN
OJIHOU IIEPEMEHHOM.

Teopemsl Jlonutans. PackpeiTie HeonpeaeaeHHOCTEN 110 npaBwiam JlonuTanis.
Hccnenoanre GyHKIIMH OJTHOW TIEPEMEHHON C MIOMOIILIO0 TIPOM3BOAHON HA BO3pacTaHUE
1 yObIBaHHE.

OKkcTpeMyMbl (YHKIIUU OJHOW TepeMeHHOH. HeoOXxoammoe M JTOCTaTOYHBIC YCIOBUS
CYIIECTBOBaHUS IKCTpEMyMa.

BoinykiocTs ¥ BOorHyTOCTh KprBOM. Touku neperuoa.

ACUMIITOTBI KPUBOIA.

HccnenoBanne QpyHKIUM cpeacTBamMu Au(QepeHnInarbHOr0 UCUUCICHUS U TTOCTPOCHHE
e€ rpa¢uka. Hanbonplee 1 HauMeHblIee 3HaU€HUs] HEIIPEPBIBHOM Ha OTpe3Ke (QYyHKIUH.
[TepBooOpasHas OT GyHKINHU U €€ CBOHCTBA.

Heonpenenenuslit MHTErpai u ero cBoicTBa. Taln1ia OCHOBHBIX HHTEIPAJIOB.
OcHOBHBIE ~ METOJBl ~ MHTErPUPOBaHUS  (HENOCPEACTBEHHOE  HMHTETPUPOBAHUE,
UHTETPUPOBAaHUE 3aMEHON EPEMEHHOM U IO YacTsIM).

PaznoxxeHue npaBWIBHOM pAIMOHAIBHOW JApoOM HA CyMMYy MPOCTEHIINX ApOOei.
WuTterpupoBanue npocTerimmx panMoHaIbHBIX npo0eit. WuTerpupoBanue
paloHaIBHBIX APOOEi.

WHTerpupoBaHue BhIpaXKEHUH, colepKallliX TPUTOHOMETpUYECKHe (QYHKIIHH.
WHTerpupoBanne HpparMOHAIBHBIX BBIPAKECHUN.

[Tpumeps! GyHKIMII, HHTErpaIbl OT KOTOPBIX HE OEPYTCSl B KOHEUHOM BHUJIE.

3anaun, IPUBOJAIINE K MOHITHUIO ONPEEIIEHHOT0 HTerpaina. OnpeaeseHHblil nHTerpan
Y €70 OCHOBHBIE CBOMCTBA.

OcHoBHBIE TeOopeMbl 00 onpeneneHHoM uHTerpaie. opmyna Hetotona-Jleitonua.
OcHOBHBIE METOABI BBIYUCIICHUS OINPEACIECHHOIO HWHTErpaja: WHTETPUPOBAHUE
ITOICTAHOBKOM M 110 YaCTSIM.

[TpunoskeHns ONpeeIEHHOr0 UHTErpasa.

HecoOcTBeHHble uHTErpanbl ¢ OECKOHEUHBIMM NpeaelaMH MU OT HEOTrPaHMYEHHBIX
byHKUIN.

[Ipenen, HenpepbIBHOCTH (QYHKIMH JIBYX [T€PEMEHHBIX.

YacTHble MPOU3BOAHbBIE (DYHKIIMU JABYX ITEPEMEHHBIX.

HuddepenurpyeMocTs M MOJNHBIM quddepeHnran QYHKIUH JBYX MEpPEMEHHBIX.
Heo6xoaumoe u gocratoyHoe ycnoBus 1uphepeHIupyeMocT (yHKIIMK B TOUKE.
JuddepenurpoBanue cloXHON QYHKIMH BYX NepeMeHHbIX. IHBapuaHTHOCTH (hOPMBI
noJHoro augdepeHuana caoxHo!H GyHKINH.

HesBuble ¢ynkuuu. Teopembl cymiectBoBanus. JuddepenuupoBanue HeIBHBIX
byHKUIN.

YactHple mpou3BOJHbIE W AW(QEepeHuransl BBICIIUX MOPSJIKOB (YHKIUH JIBYX
NIEPEMEHHBIX.

KacarenbHas 10CKOCTh M HOpMaJlb K TOBEPXHOCTH.

DKcTpeMyMbl QYHKIUU IBYX MepeMeHHbIX. HeoOXoumble U JOCTaTOuHbIE YCIOBHSI.
[TonsaTHe ycnoBHOro »sKcTpeMyMma (QYHKUMH JBYX IepeMeHHbIX. HauOonbiee u
HaMMEHbIIIee 3HAaUeHUS (PYHKIUH, HEMPEPHIBHON B OTPaHUYCHHON 3aMKHYTON 00JIACTH.
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3amaun, npuBoasAnme K auddepeHimanpHpiM ypaBHeHUSIM. OCHOBHBIC MOHSATHS TCOPHH
00bIKHOBEHHBIX Auddepennnanbubix  ypaBHeHui (V). 3amaua Komm. Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3aaaun Komn.

JAY nepBoro mnopsaka: ¢ pa3lenEHHbBIMU M Pa3JeisIOIUMMUCA [EPEMEHHBIMU,
OJIHOPOJIHBIE ~ OTHOCHUTEJIbHO IEPEMEHHBbIX, JIMHEWHble, bepHylIuM, B  MOJHBIX
nuddepeHmmanax.

JY Beicmmx nopsiakoB. 3anaya Komm. YpaBHeHUs, TOMTYCKAOIINUE TOHUKEHUE TTOPSJIKA.
JIuneiinpie /1Y BbICIIMX MOPSAAKOB: OCHOBHBIE ONpesieneHus. Teopema CyleCTBOBAHUS U
€JIMHCTBEHHOCTHU PEIICHHUS.

Jluneitnpie onHopoansie Y. CBolicTBa YacTHBIX PEUICHUNA JMHEWHOTO OJHOPOIHOTO
ypaBHeHHs. JluMHelHas 3aBUCHMOCTh M He3aBHCUMOCTh (GyHKumid. Omnpenenurensb
Bponckoro u ero mpumenenue. @yHaameHTalbHasi cucrtema pemeHuil. CTpykTypa
obmero  pemreHus.  JIMHEWHBIE ~ OJHOPOJHBIE  ypAaBHEHUSI C  MOCTOSIHHBIMU
koa(urmeHTamu.

Jluneitnsle HeonHopoanblie J[Y. Crpykrypa oOumiero pemenus. YacTHoe pelieHue
YpaBHEHHUS C MIPABON YaCTbhIO, ABISIOLICICS CyMMON KOHEYHOTro uncia GyHKui. Metos
Jlarpamka (BapuanUM TPOW3BOJIBHBIX TTOCTOSIHHBIX) TIOMCKAa YacTHOro (00I1ero)
pelieHus. YpaBHEHUS C TIOCTOSHHBIMU KO3(QUIMEHTaMH U TMPaBOM  YacThIO
CHEIUAIEHOTO BHIa. MeToa HeolpeaeIeHHBIX KOA((UIIMEHTOB HAXOXKICHHUS YaCTHOTO
peuieHusl.

HopmanbHbie crcTeMbl TUHEHHBIX OMHOPOAHBIX JIY ¢ MOCTOSHHBIMU KO3 (DUIIMESHTAMHU.
Pelenne MeTo10M UCKIIFOUEHMS, METOJIOM DMJepa.

[Tonsitue uucnmoBoro psga. CxomguMocTh M cymma psga. JlelcTBus ¢ psaamu.
HeoOxoauMmelii mpu3HaK CXOAMMOCTH YHUCIOBOTO psna. ['apMoHHueckuii 1 0000MIEHHO
TapMOHHUYECKUH PSIBL.

JocTrarouHble NpU3HAKUA CXOJIUMOCTH YUCIIOBBIX 3HAKOIOJIOXKUTENbHBIX PSIOB.
3HaKonepeMeHHbIe Psiibl. AOCONIOTHAS M YCIIOBHAS CXOIUMOCTh. 3HAKOYEPETYIOIIHECS
psaabl. Psap JleiibHuiia u ero npuioKeHus K MpUOIMKEHHBIM BBIUMCICHUSIM.

[Tonsitue ¢yHKUMOHATBEHOTO psima. OO6macTh CXOAUMOCTH. MaKOpUpyembie Psbl.
[Tonstue creneHHoro psaa. Teopema AOens. Psaapl mo cremeHsM X U MO CTEHEHSIM
(X—X,). UnTepBan u paaunyc cxomumoct. MHTerpupoBanue u auddepeHmpoBaHUe

CTETICHHBIX PSAJOB
®opmyna Teinopa ¢ octaTouHbIM uieHOM B (popme Ileano u B ¢popme Jlarpanxka. Psel
Teiinopa u MaxknopeHa. Pa3no)xeHue OCHOBHBIX 3JIEMEHTapHBIX (YHKIUH B CTETIEHHBIE
psansl. IlpunoxeHuss psfgoB K NPUOIMKEHHBIM BBIYMCICHUSM 3HAUY€HUN (QYHKIMA U
WHTETPAJIOB.

Tpuronomerpuueckue psapl. Psag  @Dypbe ans  2n-nepuoauueckux — QyHKIUH.
Koadduuuents @ypre. Teopema Aupuxie.

Pan ®ypre ansg 4y€THBIX W HEUETHBIX mNepuoanueckux ¢yHkuuit. Psag Dypse ans
(GyHKIUH ¢ MPOU3BOJIBHBIM HepuojoM. Pasznokenue B psag Dypbe HemepuoaAnYEcKOMH
GyHKIHH.

OOmast cxema MOCTPOCHMS OIPEJEIIEHHOr0 HHTerpajga 1o ¢urype (onpeaeneHus
JIBOMHOTO, TPOWHOI'0 HHTETPAJIOB, KPHUBOJWMHEHHOTO M ITOBEPXHOCTHOIO HHTErPAIOB
nepBoro poja). CBoiicTBa ompeneaeHHOro MHTerpana mo ¢urype. I'eomerpuyeckuii u
buznyecKuit CMBICI.

Boruncnenue ABOMHOTrO MHTErpana MOBTOPHBIM MHTETPUPOBAHUEM. 3aMEHA NIEPEMEHHBIX
B JIBOMHOM MHTerpase. J[BoifHON MHTErpai B MOJISPHON CUCTEME KOOpIUHAT.
Bpluncnenue KpuBOIMHENHOIO UHTETpasa IepBOro poaa.

Cxangpnoe niosne. BekropHoe nose. JIMHUK 1 TOBEPXHOCTU YpOBHS. BEKTOpHBIE JIMHUH,
BEKTOpHbIE TpyOKu. IIpou3BojHas CKaJsipHOTO TOJS IO HampasleHuio. ['paaueHt
(GyHKIIMH, CBOKCTBA.

OneMeHThl KOMOWHATOpUKHM  (IIpaBUJa CYMMBbI, TPOU3BEICHHS;, IE€PECTAaHOBKH,
pa3MeIeHusl, COUCTaHUS).



85. IlousTue ciyvaitHoro coobiTus. Knaccudukanust coObituii. JIeHcTBUS HAA COOBITHUSMHU.
CrarucTuyeckoe, KIacCUYECKOE M TI'E€OMETPUYECKOE OINPEIECICHUSI BEPOATHOCTH.
[TpocTpaHCTBO AMEMEHTAPHBIX COOBITUMN, anredpa COOBITHI: TEOPETUKO-MHOKECTBECHHBIN
nonaxof. [TonsaTue 06 akCHOMaTUYECKOM ITOCTPOSHUH TEOPUHU BEPOSTHOCTEH.

86. Teopema Ci103K€HUS BEPOSITHOCTEH HECOBMECTHBIX COOBITHH. 3aBHCUMBIE U HE3aBUCHMBIE
coObiTust. Teopema yMHOXKEHHSI BEpPOATHOCTEH HE3aBUCHUMBIX cOObITUH. COBMECTHOE
NPUMEHEHHE TEOPEM CIIOKEHHS U YMHOKEHHsI. BeposTHOCTh MOSBICHUS XOTS ObI OJTHOTO
coObITHsI. YCIOBHasE BEPOATHOCTb. TeopeMa YMHOMKEHHUS BEpPOSITHOCTEH 3aBHCHMBIX
coObITuil. Teopema c0keHusl BEpOATHOCTEW COBMECTHBIX COOBITHIA.

87. ®opmyia noiHOM BepositHocTH. Dopmyna baiieca.

88. [loBropenne He3aBUCUMBIX ucnbiTaHud. Dopmynel  bepnymnu, Myaspa—Jlamnaca,
Ilyaccona. OTKIOHEHHME OTHOCHUTEIIBHOM YacTOThl OT IIOCTOSIHHOM BEpPOSITHOCTH B
HE3aBUCHMBIX HCIBITaHUSX. HauBeposTHelliee 4YWCIO TMOSBICHUH COOBITUS B
HE3aBUCUMBIX UCTIBITAHUSX.

89. luckpeTHple ¥  HENpEephIBHBIC CIydailHbIE BEIWYMHBIL. 3aKOH pacHpeacieHHs
BEPOSITHOCTEM JMCKPETHOW CIIydalHOW BEJIMYMHBL. MaTemMaTH4ecKoe OKUJIaHUE,
JIACTIEPCHUS U CPEAHEE KBAAPATUUECKOE OTKIOHEHUE JUCKPETHOW CIyYallHOW BEJIMYHMHBI.
buHoMManbHOE, IyacCOHOBCKOE pacnpeneneHus. HadanpHble M UEHTpasibHbIE
TEOPETUUYECKIE MOMEHTBHI.

90. 3akoH OONBIINX YUCEIL.

91. ®yHKIUSA pacnpeaeTeHNs CIIydaiiHON BETMYUHBL, €€ CBOMCTBA.

92. 3akoH (IUIOTHOCTB) pacHpeesieHUs BEPOATHOCTEH HEMPEPHIBHOM ClIyYailHON BEIMYMHBI,
ero coiictBa. BepoarnocTs nonaganus 3Hauenuiit HCB B 3a1anHbIi nHTEpBaI.

93. MaremaTnueckoe OXHUJaHHUE, MUCIEPCHS U CpEAHEE KBaJIpPaTUUECKOE OTKIOHEHUE
HEMPEPBIBHOW CIIy4ailHON BEJIMYUHBI.

94. PaBHOMEpHOE, MOKa3aTelbHOE paclpeielieHus] BEPOSITHOCTEH HEMpPephIBHOM CIIydaiHOM
BEJIMYMHBI, WX YHCIOBBIE XapaKTEpPUCTUKHU, HHTETpajbHas (QYHKLIMS, BEPOSTHOCTDH
NIOTIaIaHUS B 3aJJaHHBIN UHTEPBAII.

95. HopmanbsHBIN 3aKOH pacrpeieieHus] BEpOSITHOCTEH HETIPEPBIBHOM CITy4aifHOW BETMYHMHEI.
YucnoBble XapaKTEPUCTUKA HOPMAJIBHO PpACHpENeI€HHON BEIWYMHBL. BeposSTHOCTH
MONAIaHNs 3HAYCHUHN CIIy4alHOW BEJIMYMHBI B 33JlaHHbIN nHTepBai. @ynkuus Jlamnaca.
WuTterpanbHas (QYHKUUS paclpeneneHuss JUlsi HOpMalbHOIO 3aKoHAa. BeposTHocTh
OTKJIOHEHHUS.

96. JIBymepHas ciyyaiiHas BelIMYMHA. 3aKOHBI pacipeeIeHHU .

97. YucnoBele XapakTEPUCTUKH CHUCTEM JBYX CIIy4allHBIX BeTHYWH. KoppensmuoHHBIH
MoMeHT. KoaduuuenT koppensuuu.

98. YcioBHOe MaTtemarmueckoe okupanue. Perpeccus. Jluneilinas perpeccus. Ilpsmere
JIMHUM CPEIHEKBAAPATUUECKON PErPECCUN.

99. OcHOBHBIE 337]a9N MaTEMATUIECKON CTaTUCTUKH.

100. Bri6opounsiii Meton. CtaTucTHUecKOe pacipeaeseHne BHIOOpkH. MHTepBanbHbIN
CTaTHUCTUYECKUH  psana.  Owmmupudeckas  QyHkuus  pacrpenenenus. ['paduku
CTaTHUCTUYECKOr0 pacrpezeneHus. UHcIoBble XapaKTEPUCTUKH  CTATUCTUYECKOTO
pacrpezeneHusl.

101. Craructuueckre OLEHKH MapaMeTpoB pacnpezaeneHus. (CBONHCTBAa OLEHOK.
ToueuHble OLIEHKH MaTeMaTHUYECKOTO OKHMJlaHus U nucnepcud. [loHsATHE HHTEPBAIBLHOTO
OLICHMBAHMsI MapaMeTpoB. JlOBEpUTENbHbIE MHTEPBAIbBI I M1apaMETPOB HOPMaJIbHOTO
pacrpezeneHusl.

102. BripaBHUBaHME CTAaTUCTHUYECKUX PSIOB MO MeToqy MoMeHTOB. Ilogbop kpuBoit
HOpMasIbHOTO pacnpeaeneHus. [logdop KprBoit paBHOMEPHOTO pacrpeieaeHusl.

103. Craructuyeckass IpOBEpPKAa CTAaTUCTUYECKMX TUIOTE3. BUIBI CTaTHCTHYECKHX
runote3. Omubku mepBoro u Broporo poxa. Cratuctuyeckuii kputepuit. Kputuaeckas
o0macte. O6JIACTh MPUHATHUS TUIIOTE3bI.

104. [IpoBepka rumore3 o 3akoHe pacnpenencHus. Kpurepmii cormacus Ilupcona.
ITpoBepka THIOTE3bl O HOPMAJIBHOM PACHpPEEICHUH I'€HEPAIbHOM COBOKYMHOCTH IIO



Kputepuio cornacusi [lupcoHa. Meroanka BBIYHCICHHUS TEOPETUUYECKUX YacTOT
HOPMAaJILHOTO PACIpeeIeHHs.

105. OnemMeHTbl Teopuu Koppensuuu. I[loHATHE KOppENSIIMOHHOM 3aBHCHMOCTH.
OcHOBHBIE 3aJjaud KOPPEJSLMOHHOIO aHalu3a. YCJIOBHbIE cpenHue. BbiOopouHble
ypaBHeHHs  perpeccuu. Jlunelinas  xoppemsuus.  BouiOopounsiii k03¢ dunment
koppensauu. OTbICKaHME MapaMeTpoB BBIOOPOYHOIO YpaBHEHHUsS MPSIMOH JIMHUU
perpeccuu o HeCrpyNnIUPOBAHHBIM JAHHBIM.

106. OTbICKaHNe apaMeTPOB BEIOOPOYHOI'O ypaBHEHHUsS MPSMON JIMHUU PErpeccuu Io
CTPYNIHPOBAHHBIM JaHHBIM. MeTonuKa BBIYHCICHHS BbIOOpoYHOrO Ko3(hduimenra
KOPPEJALHH.

107. OcHOBHBIE TOHATHS (YHKIMM  KOMIUIGKCHOH  mepeMeHHOW. (OCHOBHBIE
JJIeMeHTapHble (YHKIMM KOMIUIEKCHOM mniepeMeHHOM. Ilpenen u HenpepbhIBHOCTH
(GyHKIMU KOMIUIEKCHOW mepemMeHHoi. [luddepennupoBanrne (QyHKIUA KOMIJICKCHON
nepemeHHoOU. [loHsTHE aHAMTUTHYECKON (DYHKITHH.

108. [TocTaHOBKM OCHOBHBIX 3aJad JIsi ypaBHEHWH C YaCTHBIMH HPOM3BOJHBIMHU.
OCHOBHBIE THIIbI YpaBHEHUI MaTeMaTH4eCKON PpU3MKH.

109. WuTeprionsiuMoHHbld  MHOrouwieH Jlarpanka ¥ €ro 4acTHbIE — CIy4aw.
WNutepnonsiunonnas ¢popmyna HeroroHa.

110. UucnenHoe pemieHne OOBIKHOBEHHBIX AM(QepeHnnanbHbIX ypaBHEHUH MEPBOTO
nopsiika: Meroa Ditnepa, meron Anamca, Mmeroa Pynre-Kyrra.

Ilpumepwt 3a0au (014 ouyenKku ymenuii)

1. YcTaHOBUTS, JIEXKAT JIM TOUKH A(— 3;—7;—5), B(O;—l;—Z), C(2;3;0) Ha OJHOM IPSAMOM.
Eciu 1a, To BBISICHUTB, paciojioxeHa Jin Touka B mexay Toukamu A u C.
. x=-3-1
2. Haiitu lim ———+.
x—>4  X° —64
3. Haiitu o6inee pemenue qudhepeHinaaIbHOro ypaBHEHUs (1— Xz)y" —xy'=2.
4. Jlana MjaOTHOCTb pacHpeiesieHus] BEpOATHOCTEW HENPEPHIBHON CIIydailHON BETMYMHBI

“0:-;XEPZQ

0,x ¢ [-2;5]

HaiiTi uncrnoBbie XapakTEpPUCTUKH CIIy4ailHOM BEIHUYMHBI, €€ (QYHKIUIO pacipeesieHus,
BEPOSITHOCTH MOTAIaHUS CTy4YailHON BeTUYUHBI B uHTEpBat (1; 3).

Ilpumepot npakmuueckux 3a0anuii (011 OUEeHKU HABGBLIKOS U (U1U) Onbima 0eamenbHOCmu)

1. IlpuMeHsi1 COOTBETCTBYIOIIME 3aKOHBI MaTEMaTHUKH, HAUTH COCTaB CIIOXXHOU
TPEXKOMIIOHEHTHON CMECH, TIOJyYEHHONW CMEIIEHUEM YEThIpEX cMeced B cooTHomeHuu 3:1:1:5
no macce. B mepBoii cmecn 20 mac. % kommonenta A m 10% — B; Bo BTOpoit — 50% A,
ocransHOe — C; B TpeTheit — 20% B, octanbnoe — C; B uetBeproit — 100% C.

2. 2 xr conu pactBopsitorest B 30 i1 Bonbl. Uepes 5 mun pactBopsiercs 1 kr conu. Uepes
Kakoe BpeMmsi pacTBoputcs 99% mnepBoHauanbHOro KoiuuecTBa colu? CKOPOCTb pacTBOPEHHS
MPONOPLUMOHANIbHA KOJIMYECTBY HEPACTBOPEHHOM COJNIM M PA3HOCTH MEXAY KOHIIEHTpaluei
HaCBILIEHHOI'O PAacTBOPa, KOTOpass paBHa | Kr Ha 3 J, U KOHILIEHTpalMEed pacTBOpa B JAHHBIN
MOMEHT.

3. Hcnonp3yss COOTBETCTBYIOLIME 3aKOHBl MAaTEMAaTHUKH, COCTaBUTh MaTEMATUYECKYIO
MOJIEJIb U PEIINTH CIECAYIOUIYIO 3a7a4y.

Ecnmu B kakoMm-mu0o mpoliecce OJHO BELIECTBO IPEBpAIlacTcs B APYyroe, MNpHYEM
CKOpOCTb o0Opa3oBaHUs MPOAYKTa  IMPONOPLUHMOHAIBHA  HAJUYHOMY  KOJIMYECTBY
IIPEBpALIAIOIIETOCs BELIECTBA, TO TAaKOE SIBJIEHUE Ha3bIBAlOT IIPOLECCOM (MM peakuuen)



nepBoro nopsaaka. Hekoropoe BemecTso, HadalnbHOE KOJIMYECTBO KOTOPOro M, MpeBpaIaercs
B Jpyroe BEIECTBO, a W3 00pa30BaBILErocs MPOAYKTa HEMEIJIEHHO HA4YMHAET MOIydaThbCs
BTOpoi mponykT. O0a mpeBpalieHuss MPOUCXOAAT KaK IPOLECChl IEPBOrO  IMOPAIKA;
K03 OUIHEHTHI TPOMOPIUOHATLHOCTH H3BECTHBL: K, — B mepBOM mporiecce u K, — BO BTOpOM.
HaiiTn konmuyecTBO BTOPOTO MpOIYyKTa, KOTOpoe oOpasyeTcs yepe3 t eAMHHUI] BPEMEHH IOCIe
Hayaja rnporecca.

4. WccaemyroTesi 3eJI€HOKaAMEHHBIC TOPOJbl Ha MPOIEeHTHOEe cojepxkanne B Hux SiO, .
PesynbraTel HaOIIOICHHI TPECTABIICHBI B TAOIUIIE:
50,7 149,4 50,8 | 49,7 | 50,1 |49,9149,9 49,7 49,7498
50,0 | 49,7 | 50,2 | 50,8 | 51,2 |49,5]|50,1|49,8[499 504
40,7 149,1 14951405 |49,7 498|503 50,1499 50,1
50,1 49,3 50,2498 |50,5|50,4|50,1|49,9|49,6 49,9
49,8 | 50,1 | 50,8 | 50,6 | 49,9 | 51,7 | 49,8 | 50,2 | 49,9 | 49,8

CoctaBuTh IJIaH MaTeMaTH4eCKOH  0OpabOTKM  SKCIEPUMEHTAJIbHBIX  JAHHBIX.
Boinonnute 00padotky. Crenars HajuiexKaliue BbIBOIBL.

Obpasey 3a0anuii K 3a4emy.

MUMHUCTEPCTBO OBPA30BAHUSI 3AJJAHUME K 3AYETY Ne 1
HAYKHU POCCHUUCKOU ®EJIEPALIMN o JucuuminHe MaTteMaTuka
®enepalibHOE rOCYJApCTBEHHOE OI0/pKeTHOE — HarpasieHue noaroroBku 20.03.01

00pa3oBaTeNbHOE YUpEKICHHE [pupo1000yCTPOICTBO U BOAOMIOIB30BAHNE
BBICILIETO O0Opa30BaHUs cemectp 1

«3abaiikanbCKHi rocyapCTBEHHBIH

YHHUBEPCHTET

1. Marpunel. Buasl matpun. [lelicTBus Hax MaTpULlaMU.

2. Hanwmcars KaHOHHYECKOE ypaBHEHHE THIIepOoIIbl, Mpoxoasieit uepes Touku A(2,1);
B(-4, /7).
3. CocTaBUTh YypaBHEHHME IIJIOCKOCTH, Hpoxojsied dveped Touky P(2,0,-2) mnapamnensHo

sextopam Ny = (—6,3,5) u i, =(21,-2).

4. BbruucnuTh npeaen ¢byHKIHY, HE HOJb3YACh IIPABUIIOM Jlonnrans:

7
arctg - x

lim (\/x2 +X+1-x?2 —x+1); lim

X—0 x>0 f —2x -1
5. TlonspHble KOOpAMHATHI Ha IJIOCKOCTH. KpHBBIE BTOpPOro TMOpsAKa B MOJSIPHBIX

KOoOopJAuHarax.

Obpa3sybl HK3aMeHAYUOHHBIX OUNEMO8
MUHUCTEPCTBO OBPA30BAHUA SK3AMEHAIIMOHHBIM BUJIET Ne 1
HAVKH POCCUMICKOI ®EJEPALIMU 110 IMCUHUIUINHE MaTteMaTnka
denepanbHOE rocyiapcTBeHHOE Oo/pkeTHOe — HampasieHue noarotoBku 20.03.01
00pa30BaTeNbHOE YUPEXKICHHUE [Tprpoaoo0ycTpoHCTBO ¥ BOAONOIb30BAHUE
BBICIIETO OOpPa30BaHUS cemecTp 2
«3abaiKaIbCKU TOCYAAPCTBECHHBIN
YHHUBEPCHUTET




1. Tlpenen ¢pynkumu ogHOI nepemenHol. beckoneuno Oonpime pyHkunu. OTHOCTOPOHHHE
Hpe/IeIbI.
2. Haiitu Touku nepern6a pyHKIMU Yy = X +x°3,

T

3. Breruucnure J cos?x dx.

zl4
4. Haiitu Y.,y , ecmn x=c0s (1- ¢ ); y=sin®(1- ¢ )+2.
CocraBuna Jlo6anona JI.B. YTBEPXJIALIO
« _» 20 . 3aB. kadenpoit .. IlIBenosa
MUWHUCTEPCTBO OBPA30BAHUA DK3AMEHAITMOHHBIN BUJIET Ne 1

HAYKU POCCUMCKON ®EJEPAIIMUA 110 JMCUMIUINHE MaTteMaTnka
denepanbHOE TOCYAAPCTBEHHOE OIO/KeTHOE  HampasiieHue moarotoBku 20.03.01

00pa3oBaTelIbHOE YUPEIKICHHE [1prpog000ycTPOHCTBO U BOJIONIOIH30BAHNUE
BBICIIETO 00pa3oBaHMs cemectp 4

«3abaifkanbCKHi TOCYIapCTBEHHBIH

YHUBEPCUTET

1. Teopema yMHOXEHHUS 1J1s1 3aBUCUMBIX COOBITHIA.

2. IlpoBoautcsi 4 HE3aBUCHUMBIX OIIbITa, B KaXJOM M3 KOTOPBIX COObITHE A TOSBISETCA C
BeposTHOCThIO 0,3 Hanmmure 3akoH pacnpeneneHust ciaydaHoW BenuuuHbl X - 4ucia
HOSIBJICHUH COOBITHS A U HalIUTE €€ YUCIIOBbIE XapaKTEPUCTHKU.

3. B naGoparopun HMEIOTCS IIECTh KJIABMIIHBIX ABTOMAaTOB M 4YeThIpe I10JyaBTOMATA.
BeposTHOCTh TOrO, YTO 3a BPEMs BBIIIOJIHEHUS HEKOTOPOIO pacdyeTra aBTOMAaT HE BBIMAET W3
cTpos, pasHa 0,95; U1 nmomyaBromara 3ta BepoATHOCTb paBHa 0,8. CTyAeHT NIPOU3BOIUT pacueT
Ha HayJaudy BbIOpaHHOI MamnHe. HaiiTu BepoSATHOCTH TOTO, UTO 1O OKOHYAHHUS pacyeTa MalluHa
HE BBIWJET U3 CTPOSL.

4. U3 amuka, rae HaxoauTes 15 neraneid, npoHyMepoBaHHbIX OoT 1 10 15, TpebyeTcs BBIHYTH 4
nerainu. Yemy paBHO KOJIMYECTBO BCEBO3MOKHBIX KOMOMHALIMI HOMEPOB BBIHYTBIX JieTaiei?

CocraBuna Jlo6anosa JI.B. YTBEPXIAIO

«_» 20 r. 3aB. kadeapoit 1.U. IlIBenoBa

4. MeTroguueckue MaTepuaJibl, ONpeAe/souue Npoueaypy OeHMBAHUS
3HAHMH, YMEHUI, HABBIKOB M (WJIH) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YOLIUX
Tanbl GopMUPOBAHMS KOMIIETEHIIUI

4.1. Onucanue npouedyp npoGeOeHUs  MEKYuie20 - KOHMPOJiA
ycnesaemocmu cmyo0eHmoe

B Tabnuie mpencraBieHO OMMCaHUE MPOLEAYyp HMPOBEACHHUS KOHTPOJIBHO-
OLICHOYHBIX MEPONPUATHIA TEKYIIEr0 KOHTPOJS YCIHEBAEMOCTH CTYACHTOB, B
COOTBETCTBUM C paboueill mporpaMmol AUCLUMIUIMHBI, U TPOLEAYyp OLICHUBAHMS
pe3yabTaTOB 00YYEHHSI C TOMOUIBIO CIUIAHWPOBAHHBIX OLICHOUYHBIX CPEJICTB.

HaumenoBanue | Ommcanue nmpoucaypsl HpOBCACHUSA KOHTPOJIbHO-OUCHOYHOTO MEPOIIPUATUSA U

OLICHOYHOT'O MpOLEAYPHI OLIEHUBAHUS PE3YIBTATOB 00YUCHHUS
CpeICTBa
Tumnosoe TumnoBoe 3a7aHue — 3TO UHAUBUIYATbHOE JOMAallIHEE 3a/iaHue cryaeHTta. OHO
3aJjaHue BbIIaE€TCSl Ha MPAKTUYECKOM 3aHATHM IOCJI€ U3YYEHHUs MpearaeMoil TeMBI.

TunoBoe 3agaHWe JODKHO OBITh  BBINIOJTHEHO B YCTAHOBJICHHBIN
MIPEMNoIaBaTelieM CPOK B COOTBETCTBHU C TPEeOOBAaHUAMH K O(OPMIICHHUIO.




BrinosiHeHHOE 3a7aHMe B HA3HAYEHHBIM CPOK cHaeTcs Ha mpoBepky. Eciu
3aJJaHue HE 3a4TEHO, TO CTYJEHT JIOJDKEH ClIeNaTh U CAATh Ha IPOBEPKY paboTy
HaJ OIIMOKaMHU.

AynuropHas AymuTopHas ~ KOHTpOJbHas  paboTa  BBINOJHIETCS  CTyJISHTaMH  Ha
KOHTPOJIbHAS IIPAKTUYECKOM 3aHsATHH. OHa OXBaThIBAECT OJMH WJIM HECKOJIBKO pasneinos. O
paboTta NPECTOSIIEH KOHTPOIBHOM paboTe CTyAEHTaM cOOO0INaeTcs HE MO3THee, YeM

3a HCACIIO 10 MEPOITPUATHA.

Keiic-3ananue | BeIoJIHEHWE KEHC-3aJlaHUM 110 HEKOTOPBIM TEMaM OCYILECTBIIAETCS Ha
IPAaKTUYECKOM 3aHATUH, MO0 HEKOTOPBIM TeMaM — JoMa (B COOTBETCTBUHU C
paboueit mporpammoil aucuuiuinHbl). IlpenonaBarens He MeHee 4YeM 3a
HENCNI0 1O CPOKa pEIIEeHUs 3aJaHuil JOBOIUT [0 CBEIEHUS CTYICHTOB
npejiaraeMble  Keic-3afaHus. 3amura Keilc-3aJaHus NpPOBOJUTCS WIM Ha
IPAaKTUYECKOM 3aHATUHM, WIM BO BpeMs BHEAyAUTOPHOW paboThl. 3ajaHue
MOYKHO BBITIOJIHATH M 3alIUIIATh TPYIIIOH, COCTOSIIEH He Oosee 4eM U3 MATH
YEJIOBEK.

4.2. Onucanue npouedyp nposeeodeHuss NPOMeIHCymouHoll ammecmayuu

3auem

[Ipu omnpeneneHuu ypoOBHS JOCTMKEHUN OOyYaroOlIMXCS Ha 3aydere
YUYUTBIBAETCA:
— 3HaHUE IIPOTPaMMHOI0 MaTepuajia u CTPYKTYpPbl JUCLIUIUIMHBL,
— 3HaHUA, HEOOXOAMMBbIE AJIsl PELIEHUS THUIOBBIX 3a/lad, YMEHHE BBINOJIHATD
IIPEAYyCMOTPEHHBIE IPOIPAMMOM 3a1aHMUS;
— BJIAJICHUE METOAOJIOTMEN IUCLHUIUIMHBI, YMEHHUE NPUMEHATh TECOPETUYECKUE
3HaHUS IPU PEIIeHUH 3a7a4, 000CHOBBIBAaTh CBOU JEHCTBHUS.

Ha 3a4ere cTy/1eHTHI OTBEYAIOT MO OUJIETAM.

Ik3zamen

DK3aMeH TMpOBOJUTCA MO PACHUCAHUIO HK3aMEHALMOHHOM  CECCHUH.
CryaeHTbl OTBEYAIOT MO 9K3aMEHAIIMOHHBIM OHUJIETaM.

[Ipu omnpeneneHUM YpOBHSA JOCTHXKEHHM OOydarOmMXCd Ha 3K3aMEHe
oOpaiaercst 0co00e BHUMaHUE Ha CeAyIoIIee:

- 1aH TIOJIHBIN, Pa3BEPHYTHIM OTBET Ha ITOCTABJIIEHHBIM BOIIPOC;

- TIOKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HaHUM 00  OOBeEKTe,
IPOSIBIISIONIASCS B CBOOOJAHOM OINEPUPOBAHUM MOHATHUSMH, YMEHUHM BBLICIUTH
CYILLECTBEHHBIE U HECYILIECTBEHHbBIE TPU3HAKH, IPUINHHO-CIIECTBEHHBIE CBS3H;

- 3HAHUS 00 00BEKTE JEMOHCTPUPYIOTCS HA (DOHE MIOHUMAHUS €TO B CUCTEME
JTAHHOM MUCHUTUTMHBI U MEKIUCITUTITMHAPHBIX CBSI3EH;

- OTBET (OPMYIUPYETCS B TEPMUHAX AUCUUIUIMHBI, U3JI0KEH JIUTEPaTypPHBIM
S3BIKOM, JIOTUYEH, I0KA3aTEJICH;

- TEOPETUYECKHE MOCTYJIAThI OITBEPHKAAIOTCS MPAKTUYECKUMH MPUMEPAMHU.




