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JIucT akryaausanuu padodeilt mporpaMmmbl
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y4eOHOM TOJTy Ha 3acefanuu Kadeapsl [IpukinagHoit MaTeMaTHKu U HHOOPMATHKH

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos
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IIporokom ot 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Lean ocBOeHMST IMCHUNJINHBI (MOXYJIS)

[lenpro ocBOeHUS AUCIUITUHBI «MareMaTukay siBisieTcss popMUpOBaHUE KOMITETCHIINH,
KOTOpasi BKIIFOYAET B ceOs:

* BOCIIUTAHUE IOCTATOYHO BEICOKOW MAaTeMaTHIECKOU KYIbTYPHI,

* IPUBUTHEC HABBIKOB COBPEMEHHBIX BHJIOB MATEMATUIECKOTO MBIIIIIICHUS;

* TMPUBUTHEC HABBHIKOB WCIOJH30BAHUS MATEMaTHYECKHMX METOJOB U  OCHOB
MaTeMaTHYeCKOr0 MOICIIUPOBAHUS B MPAKTUICCKOM JEATETLHOCTH.

Bocnutanne y CTYIeHTOB MaTeMaTUYECKOW KYJIBTYphl BKJIIOYAaeT B ce0s sSCHOE
MMOHUMaHKE HEOOXOAMMOCTH MaTEeMAaTHUYE€CKOW COCTABIIAIONICH B OOIIEH MOArOTOBKY OakajaBpa,
BBIPA0OTKY TPEICTABICHUI POJIM U MECT€ MAaTeMaTHKA B COBPEMCHHON IMBWIIM3AINH U B
MHPOBOW KYJIbType, YMEHHE JIOTUYECKH MBICIIUTh, OTIEPUPOBATH C AOCTPAKTHBIMU OOBEKTAMU U
OBITh KOPPEKTHBIM B YIMOTPEOJICHUH MATEMAaTHUECKUX TMOHSTUN M CHMBOJIOB JJISi BBIPAKCHUS
KOJMYECTBEHHBIX M KA4Y€CTBEHHBIX OTHOIICHWH. Maremarnueckoe oOpa3oBaHuE OaKajaBpOB
JOJKHO OBITh IUPOKUM, OOIINM, TO €CTh IOCTATOYHO (DYHTaMEHTATbHBIM.

Hacrosimas nmporpaMma o MaTeMaTruKe OTpakaeT HOBbIC TPEOOBAHUS, TIPEIBSBIIIEMbIC K
MaTeMaTHYeCKOMY OOpa30BaHHIO COBPEMEHHBIX OakanaBpoB. Ee Xxapakrepu3yeT NpuKIagHas
HaIpaBJICHHOCTh W OPHUEHTAIMsI Ha OOYYCHHE CTYACHTOB HKCIOJb30BAaHUIO MAaTEeMAaTHUYECKUX
METOJIOB MTPH PEIICHUH MPUKIAIHBIX 3a/1a4.

OO6mmit Kypc MaTeMaTHUKH SBJISICTCS (PYHIAMEHTOM MaTEeMaTHYECKOTO OOpa3oBaHMS
Oakanaspa.

3ajaun N3y4eHHs TUCIUATIINHBI:

- pPa3BUTHE JOTHYECKOTO U AIITOPUTMHUECKOTO MBIIILICHUS;

- OBJIQJICHHE OCHOBHBIMH METO/IaMH UCCJICAOBAHMS U PEIICHUS MaTEMaTHYECKUX 3a71aY,

- OBJIQJICHUE OCHOBHBIMH YHUCIICHHBIMH METOJaMU MATEeMATHKU M WX MPOCTCUITIMHU
peanuzauusiMu Ha OBM;

- BBIPa0OTKY YMEHHS CaMOCTOSITEIbHO paCHIMPATh MaTeMAaTUYECKUE 3HAHUS W
MIPOBOJIUTH MATEMATUICCKUNA aHATN3 MPUKJIATHBIX (MH)KCHEPHBIX ) 3a/1a4.

2 MecTo JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

Jucummnnmmaa MaremaTika BXOOUT B 00s3aTeNbHYI0 4YacTh y4eOHOro IUIaHa
00pa3oBaTeNbHON MPOrPaMMBI.

JUis  w3ydeHHsT ~JUCHUIDIMHBL  HEOOXOAWMBI  3HaHWS  (YMCHUs,  BIIQJICHUS),
c(OpMUPOBAHHBIE B PE3YJIbTATE U3YUCHHUS TUCIUTUTHH/ IPAKTHK:

OcBoeHHE TaHHOW JAUCHUILIMHBI IPEIIOJIaraeT, 4YTo B Pe3y/IbTaTe H3yUSHHUs IKOIFHOTO
Kypca MaTeMaTUKU OOYYaroIUiics uMeeT CPOPMUPOBAHHOE MPECTABICHHE O MAaTEMAaTHKE KaK
YHUBEPCAIBHOM SI3bIKE HAayKH, 00 WAEsSX W METOAaX MATeMaTHKH, BIaJeeT MaTeMaTHYECKUMH
3HAHUSAMHU U YMEHHSMH, COOTBETCTBYIONIMMHU DeneparbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO
cTaHIapTa odmero oOpa3oBaHMs, IMEET Pa3BUTOE JIOTHUECKOE MBIIUICHUE, IPOCTPAHCTBEHHOE
BOOOpaXKeHUE, 00J1a1aeT BEICOKMM YPOBHEM AJITOPUTMHYECKOM KYIbTYpPHI.

3HaHUS M YMCHUs, YCBOCHHBIC B IIPOIIECCE M3YYEHHs MAaTEeMAaTHKH HEOOXOIHMMBI JUTs
OCBOCHWUSI IPYTUX JIMCIMIUINH €CTECTBEHHOHAYYHOTO U MPO(ECCHOHATBHOTO IIUKJIIOB.

3Hanus (YMEHHUs, BIAJICHH), TIOJTy4YEHHbIC IPU U3YYEHUH TAHHON AWCIMILIUHBI OyayT
HEOOXOAUMBI JUIsl U3y4EHU s IUCHUIINH/TIPAKTHK:

®dusuka

ConpoTHuBieHHE MaTEpUATIOB

ITonroToBka Kk cjaue u caya rocyJapCTBEHHOIO SK3aMeHa

HauepraTenbHas reoMeTpus 1 KOMIbIOTEpHast Tpaduka



dusnueckass XUMHU
MarepuanoseneHue
[ToaroroBka k mporeIype 3aiiuThl ¥ 3alIMTa BEITYCKHON KBATU(UKAITMOHHONW paOOTHI

3 Komnerenuuu ody4yarouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILINHBI (MOYJIS) ¥ IJIAHUPYEMble Pe3y1bTAThI 00y4eHH s

B pesynbrate 0CBOCHUS TUCIMILIUHBI (MOAyns) «MaremaTukay 00ydarouIuiics T0JKeH
o01agaTh ClIeAYIOIUMU KOMIETEHIUSIMMU:

Kon nnaukatopa

NHnukaTop MOCTHXEHUS! KOMIIETCHITUH

OIIK-1 Crocoben pemath 3amadyu MPOPECCHOHATBHOW ACSITEIBHOCTHA, MPUMEHSST METObI
MOZACIIMPOBAHUA, MATCMATHYCCKOI'O aHAJIN3a, CCTCCTBCHHOHAYYHBIC U O6IJ.I€I/IH)KeHepHBIe 3HAHUA

OIIK-1.1 Hcnonp3yeT ecTecTBEeHHOHAay4YHbIE 3aKOHBI M MPUHIUIIBI TPU PEIICHUU
MIPAKTHUYECKUX 3a]1a4

OIIK-1.2 Pemaer cranpmapTtHele TpoQeccHOHaJbHbIE 3aJjauyd ¢ PUMEHEHUEM
OOIEHH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpumensieT MeTObl MOJACIUPOBAHUS W MATEMATHYECKOrO aHaiau3a Jjis

PCIICHUA 3aJa49 TCOPETHYCCKOI'O U ITPHUKJIAJHOI'O XapaKTCpa




4. CTpyKTypa, 00bEM U COAEPIKAHNE TUCHUILTHHBI (MOIYJIs1)
OO0mmast TpyA0eMKOCTh AUCHUILTUHBI cocTaBisieT 10 3aueTHbIx enuuui] 360 akaa. 4acoB, B TOM

YHHUCJIC:

— KOHTaKTHas padota — 131,1 akaz. yacos:
—aynutopHas — 126 akaj. 4acos;

— BHeaynutopHas — 5,1 akaj. yacos;

— camocTosiTenpHas padota — 193,2 aka. yacos;
— B (hopMe MPaKTUYECKO MOArOoTOBKHY — () akaj. yac;

— IIOATOTOBKA K 9K3aMCHY —

35,7 akan. gac

dopma aTTecTallly - 3a4ET C OLIEHKOM, IK3aMEH

TabIMLa IPOU3BOHBIX

AKP Ne 4

AynutopHas I =
g e
o | konraxTHAs pabota & 5 Dopma TEKyIIEro
=
= 5] Bu KOHTPOJIS
Pazpen/ tema 3 (B akaz. vacax) £ B A . p Kon
S 3 © | caMoCTOATENBHOM | yCIIEBaeMOCTH U
JUCLUTUINHBI b £ . | KomMIeTeHIuI
O g £ padoThI MIPOMEKYTOYHOM
na0. | mpakr. [ 5@ ATTECTAIIN
Jlex. < < 11
3aH. | 3aH. | U
1. DJIeMEHTbI BEKTOPHOU
anreOpsl W AHATUTHYECKOH
reoMeTpHH
- IOJITOTOBKA K
HPaKTHIECKOM
1.1 BexkropHas anrebpa: P SAHSITHIO Y- KOHCYJILTAUMU 110 | e ) g
TUHEHHbIE W HeINHEHHBIe i pemennto /13 Nel )
4 4 15 - BBIIOJIHEHHE ’| OIIK-1.2
orepaluy HaJl BEKTOpaMu U - IpOBepKa ’
N MHIUBHIYaTbHBIX OIIK-1.3
HX CBOMCTBA. pemenns AKP Nel
JOMAITHUX
2 3amanuit U/13 1
- BBIIIOJIHEHHE
AKP Ne2 - KOHCYJbTAIUX MO
1.2 Anamiideckas Bexropran | pemerno 13 Ne2, | OTLL.
TE€OMETpHsI Ha IUIOCKOCTH H 2 2 p p - OIIK-1.2,
B IIPOCTPAHCTBE anre6pa - HpoBepKa OIIK-1.3
aHanutuyeckass | pemeHus AKP Ne2
TEOMETPHS»
HWroro no pazaery 6 6 15
2. BBeneHnue B MaTeMaTHUECKHi
aHanu3
- KOHCYJIbTAIlX 1O
21 Hpenen 1 BBITIOJIHEHHE emeHiIo I/IJIiI[B Ne3 OIIK-1.1,
HENpepbIBHOCTh  (QyHKIMHU| 2 6 6 5 p 7’| OIIK-1.2,
OJIHOH mepeMEHHOMN AKP Ne3 , 13 3 - HpoBepKa OIIK-1.3
pewenus AKP Ne3
Uroro no pazneny 6 6 5
3. JuddepenumansHoe
ucuucieHne (GyHKUUM OIHOU
TIEpEMEHHON
31 Onpeienenue - CaMOCTOSITENbHAs
: . abora ¢
NPOU3BOJHON (QYHKIMH B p .
Touxe. Jlnddepenimar, ero JUTEPaATypoil — | - KOHCYJIBTalUH 110
FeOMe:[ N ’ KOHCIEKT pewenuo U3 Ned, OIK-1.1
PUYECKUIl  CMBICH. Banaun  IPoBeDKa 1,
I'eomerpuueckuii ul 2 4 4 HDHBOIS I/;e < emeHg o AIIZP Nod OIIK-1.2,
MEXaHUYECKUH CMBICIT pHOHiTIIf}O p DOBEDKA o OIIK-1.3
NIPOU3BOIHOM. IIpaBuna o POBEP
T S —— " TIPOU3BOTHONY, KOHCIIEKTa
- BBIIIOJTHEHUE




3.2 JIudpdepenunpoanue

KOHCYJbTallUu 11O

HESBHO M NapaMeTPHYECKH OIIK-1.1,
3aJJaHHBIX (hyHKUUH. 2 221 BLIHOJ‘II—IJ\?ZI/IG AKP pem?I;mgBIgiiNM’ OIlK-1.2,
Jlorapugmuueckoe B pemeHE ;[ AII)<P Nod OIIK-1.3
nuddepeHnnpoBaHme B

Hroro mo pazneny 6 6/21

4. WHTerpajbHOE HCYUCIICHHUE

(hYHKIIMHU OJIHOI TEpEeMEHHO#

4.1 Tepsoobpasnas BoinosHeHne AKP

¢dyHKUUS. - KOHCYJIBT. 110 pell.

. Ne5 OIIK-1.1,
Heonpenenenusiii naTerpan 5 5 10 | «Heonpenenemm: N3 Nes, OIK-1.2
WU €ro OCHOBHBIE CBOWCTBA. . N - IpOBepKa S
Tabnuua HeompeaeeHHbIX 1 OTIPCACTICHHBIH pemennss AKP No5 OTK-1.3
HWHTETpaioB. HHTETpa

) Bill-g)n;i?m - KOHCYJIBT. MO PelL. | e )
42 OcuosHbIC  MeTOAbI 6 6 15 «HeOl‘[peILGJ_'EHHLI M]3 NeS, OIIK-1 2:
WMHTCTPUPOBAHUA 2 1 ¥ onpeeeHHbII peIJ_I-eEEI szII)(I? NoS OIIK-1.3
HUHTETpam
43 OnpeneneHHbId
HHTerpal. Sanawm, - BBIIIOJIHEHHE
NPUBOASAIINE K TIOHATHIO AKP Ne5 - KOHCYJIbTallH 110 OIK-1.1,
opeseteioro witerpasi.| | 2 | 15 | ceompoencmn [P0 NS, oy
Hrrotona-Jleiiouura. H I OTPCACICHHEII pewenus AKP No5 OINK-1.3
CgoiicTBa. Metoast uHTerpat. »
HWHTETrPUPOBAHUS
HWroro no pazaery 10 10 40
5. JuddepenumansHoe
UCYHCIICHHUE GbyHKIMN
HECKOJIbKHX NEPEMEHHBIX
CaMOCTOSITENIbHOE
5.1 Omnpenenenue H3y4YeHHE
OCHOBHBIX MTOHSATHIA. JIUTEPATYypPhI:
OIIK-1.1,
IIpenen u HempephIBHOCTH 5 5 15 HanucaHue IIpoBEpKa OIK-1.2
OHII. OcHoBHBIE cBoOiicTBa KOHCIIEKTa KOHCIIEKTa OIK-1 3’
(yHKUUH, HENpEpHIBHBIX B «CnoiicTBa ’
3aMKHYTOI o0nacTu. bynxuui,
HETIPEPHIBHBIX B
3aMKHYTOHI
5.2 YacTHble TIPOU3BOIHEBIE
u TIPOU3BOIHAS o -
HaIIpaBJICHHUIO. 2 KOHCYIBTHPOBAHUE | o | g
KacarenpHass IIOCKOCTb U 4 4 |5 |BpinoiHenHe AKP | no pemenuro /I3 OHK—I.Z,
HOpMajidh K TIOBEPXHOCTH. Ne6 «OHID» Neb6, OIK- 1' 3’
T'eomerpuueckuii  CMBbICI - IpOBepKa ’
muddepennnana. ITpuzHak peuenus AKP Ne6
muddepeHnupyemoctu.
5.3 TlpousBojHast CIIOKHOU
g)yHKHHH' Hacrpie KOHCYJBTUPOBAaHUE OIK-1 1
POUSBOIHBIC 1 BoinosnHenne AKP | mo pemennto /13 W
muddepeHnnansl  BHICIINX 2 2 16,1 No6 «DHITy No6 OIIK-1.2,
MOPSAKOB. ) HpOBe’pKa OIIK-1.3
Muddepennuposanue pemenns AKP Ne6
HESIBHO 3aJJaHHBIX
HUroro no pazneny 8 8 46,1
Wroro 3a cemectp 36 36/21 | 106,1 3a0
6. OOBIKHOBEHHbIE

quddepeHnnaibHble YpaBHEHHS




6.1 OOBIKHOBEHHEIE

JuddepeHanbHble
ypaBHEHHS IIEpBOTO -
nopsiaka. ['eomerpuueckuii KOHCYJIbTHPOBAHNE
OIIK-1.1,
CMBICII BoinonHeHue AKP | mo pemenuto /13
2 6 10 OIIK-1.2,
muddepeHnnanIbHOro Ne7 Ne7, OIK-13
YpaBHEHHUS TIEPBOTO - IpOBepKa ’
nopsiaka. Meronsl pemeHus pemenus AKP Ne7
muddepeHInaTbHBIX
ypaBHEHMI IIEPBOTrO
- COCTaBJICHHE
KoHcrekTa « /Y -
BBICILIUX KOHCYJIbTHPOBAHU
6.2 1Y BbICHIUX MOPSAKOB, ¢ oHey po ¢ OIIK-1.1,
TIOPSIZIKOB, o pemennto U3
CBOJSIIUECS K IEPBOMY 2 4 15,1 OIIK-1.2,
CBOJIAIINECS K Ne7,
MOPSLIKY OIIK-1.3
MIEPBOMY», - IpOBepKa
- BBIIIOJTHEHUE KOHCIIEKTa
AKP Ne7
HUroro no pazmeny 4 10 25,1
7. D1eMEHTbL TEOpUU
BEPOATHOCTEN u
MaTeMaTHYECKOW CTaTUCTUKU
7.1 JuckpeTHbie u
HEIpepbIBHbIE  Clly4yailHbIe -
e . P
e P Tl s mersed I HE
pacrip 2 6 10 | AKP Ne8 «Teopns | ™ P OIIK-1.2,
[JIOTHOCTb. % NeB,
BEPOSATHOCTEH. » OIIK-1.3
MaremaTtuueckoe - IpOBEpKa
OXUJAaHWE W JUCIEPCHS, pemenust AKP Ne®
HayaJIbHbIC M [ICHTPAIbHbIC
7.2 Msecthie KOHC J'II:T-I/I OBaHUE
pacnpenencHus U HX - BoinosineHue KP Y p OIIK-1.1,
o pemenuto /13
YHUCIIOBBIE XapAKTEPUCTHUKH. 2 10 Ne8 «Teopus o8 OIlK-1.2,
HopmansHnoe BEPOSITHOCTEN. » 7 OIIK-1.3
acrpesieNieHue - MpOBepKa
P : pemernst AKP Ne§
7.3  OCHOBHBIC TIOHSATHS,
reHepajbHas COBOKYIHOCTb BBIIONHCHIC
" BrIGopia. N3 « xoncympruposarme | oWk L1
CTaTUCTHUYECKUE  OILICHKH 4 8 20,1 Y P OIIK-1.2,
Maremarudeckas | o pemenuto MJ13
napameTpoB OIIK-1.3
CTaTUCTHKA» Ne9
pacmpenenenusi. TodedHble
Y UHTEPBAJIbHBIE OILICHKH.
7.4 Kpurnueckass o6iacts,
YPOBEHb 3HAYNMOCTH,
- BBIIIOJTHEHUE -
MOILHOCTh KpUTEPHS. W3 « KOHCYIIHTHDOBAHIE OIIK-1.1,
Kpurepuii cormacust 8 10 |21,9 YAIBTHP OIK-1.2,
Marematnueckas | mo pemenuro NJ(3
ITupcona i rUmOTE3Bl O OIIK-1.3
CTaTUCTHKA» Ne9
HOPMaJIBHOM
pacrpeneneHun
Wroro no paspeny 14 26 62
Wroro 3a cemectp 18 36 87,1 3K3aMEH
3a4yeT ¢ OLEHKOM
Wroro no aucruiinge 54 72/21 1193,2 1 i

OK3aMCH




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

Peanu3aiust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMATPUBAET UCIIOIH30BaHUE B y4COHOM
IpOlEcCe AaKTHUBHBIX M WHTEPAKTHUBHBIX (OpM TMPOBEACHHUS 3aHATHH B COYETAHUU C
BHEAYAUTOPHOW PabOTON C 1eIbio (POPMUPOBAHUS U PA3BUTUS MPO(PECCHOHATBHBIX HABBIKOB
obyuarontuxcsi. CormacHo 1. 34 Ilopsnka opraHu3alMu M OCYIIECTBICHUS JIEATEIBHOCTH IO
o0Opa3oBaTeNbHBIM MIpOrpaMMaM OakajlaBpuaTa BbIcIIero oOpa3oBanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu nipoBeieHUH y4eOHBIX 3aHATHI 00ECIIEYMBACTCS PA3BUTHE Y
00ydJaromXCcsl HABBIKOB KOMAaHAHON pabOThl, MEKIMYHOCTHOM KOMMYHHUKAIIMH, MPUHSITHI
pelIeHu, JHUAEepPCKUX KayecTB, B TOM YHCIE€ C YYETOM pPErHOHaJbHBIX OCOOEHHOCTEU
npodecCHOHAIBHOM JesITeIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEH paboToaaTeneil.

BriOupas Ty uiau WHYIO TEXHOJIOTHIO PabOThI ¢ 00y4arOMUMHUCS, HEOOXOIUMO UMETH B
BUJY, YTO HanOombIero 3pdekra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CITH yYUTHIBATH LU
00-pa3oBaHMsI, HA PeATM3AIMI0 KOTOPBIX JOKHA OBITh HampaBiieHa M30upaemasi TEeXHOJIOTHS,
CO-ZIep’KaHue, KOTOPOE MPEACTOUT NepeaaTh 00yJaroIuMCs ¢ €€ TIOMOIIbIO, a TAKXKE YCIOBHUS, B
KOTOPBIX OHa OYJeT UCTIOIb30BaThC.

B namreit paboTe MBI HCTIONTB3YEM CIIEAYIOIIEE.

1. TpagummonHsle oOpa3oBaTelbHBIC TexHoJMOoTMH. OpraHuzamus 00pa30BaTEILHOTO
npo-1iecca, MPeanoyiaraeT MPSMYI TPAHCISIHWIO 3HAHUK OT TMpermojaBaTeliss K CTYACHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIHLHO-WITIOCTPATUBHBIX METOJIOB  OOy4eHHS).
Y4eOHast 1eATenb-HOCTh CTY/ICHTAa HOCUT B TAaKUX YCIIOBHUSX, KaK MPaBUIIO, PEIPOTYKTUBHBIN
XapakTep.

®opmbl yueOHBIX 3aHATHIL:

- uH(boOpMalMOHHAas JIeKIMs — TIOCJIeNoBaTelIbHOE H3JIOKEHHWE MaTepuana B
TUCITUTIIMHAPHON JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BEpOAIbLHBIMH CPEICTBAMHU.

- IPAKTUYECKOE 3aHITHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

2. TexHonoruum mnpoekTHOro oOydeHus. OOpazoBaTelbHBIH MpoOIecC IMOCTPOCH B
COOTBETCTBUHM C QJITOPUTMOM I[O3TANHOTO pEIICHHs] MPOOJEMHONM 3alaydl WM BBIIOJHEHUS
yuebHoro 3ananus. [IpoekT npeanogaraeT COBMECTHYIO y4eOHO-TT03HABATEIbHYIO JIEITELHOCTh
TPYNIbl CTYEHTOB, HAIIPABJICHHYIO HA BbIPAOOTKY KOHIIEMIIMH, YCTAHOBJICHHE LieJeil U 3ajaay,
(GOpPMYITUPOBKY OXHIIAEMBIX PE3yJIbTAaTOB, OMNPEICICHUE MPHUHIIMIIOB W METOJIUK PEIICHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHUWE XoAa pabOThl, MOUCK IOCTYNHBIX W ONTHUMAaJbHBIX
pPECYpCOB, MOATAMHYIO pPEATU3alMI0 IJIaHa Pa0OThI, MPE3CHTAIMIO PE3yJIbTaTOB pPaldOThHI, HX
ocMbiciieHre u pediekcuto. [IpumensieTcss B OCHOBHOM IS IEPEX0/ia KOMIIETEHIIMY HA YPOBEHb
BIIQ/ICHUS.

OcHOBHBbIE TUTTBI TPUMEHSEMbIX HAMU B 00pa30BaTEIbHOMN NEATEIbHOCTH IPOEKTOB:

HccrnenoBaTenbCkuii MPOSKT — CTPYKTypa npuOMmKeHa K QopMmaTy HaydHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJCIeHHe HAay4YHOH MpoOIeMbl,
npeaMeTa U 00bEKTa HCCIEAOBaHUSA, MeNiel W 3a/ad, METOJOB, MCTOYHHKOB, BBIIIBIKCHUE
TUTIOTE3bI, 0000IEHNE PEe3yIbTaTOB, BBIBOJABI, 0003HAUYEHHWE HOBBIX MpooOsiem). PesympraTom
SIBJISIETCS yueOHas KapTa 1o MOAYITIO HaIlle 00pa30BaTebHON IPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJArallMili B OTIWYHME OT MPEIbIAYIIETr0, KOHEYHBIN
NPOAYKT B CICAYIONIMX BapUaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MATeMaTHUYECKOMY)»
coOpIThIO (TIpa3auuk yncia «[lu» 1 T.1.); «MaTemMaTH4YecKas» OTKpPBITKA (CBOETrO poja ydeOHas
KapTa, TOJbKO He(hopManbHO, KpaCOYHO O(popMIIEHHAS; BUACOPOIHK «S Haydy Bac pemars ...» u
T.I1.

NudopmannoHHblii  MpPOEKT — y4eOHO-TIO3HABAaTENbHAs JACSITENBHOCTH C  SPKO
BBIPAKCHHON 3BPUCTUYECKON HAMIPABICHHOCTHIO (ITOUCK, OTOOP U CUCTEMAaTU3alus HHPOPMAIIH
0 KaKoM-TO 00BEKTe, 03HAKOMJICHHE YYACTHUKOB IMPOEKTa ¢ AToi MH(popMalueid, ee aHamu3 1
0000111eHIE 1, HAKOHEII, TPE3ESHTAIINS IO TPAKTUYECKOMY TTPHIIOKEHHIO).



4. HWudopmannoHHO-KOMMYHUKAIIMOHHBIE —00Opa3oBaTeNbHble TeXHONOruu. OpraHuzanus
00pa30BaTeNLHOrO Mpolecca ¢ MPUMEHEHHEM CIIEHUAIU3UPOBAHHBIX MPOTPAMMHBIX Cpel U

TEXHUYECKUX CPEICTB paboThl ¢ wHpopmanueil (MHGOPMAIMOHHYIO Cpeay YHUBEPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOOMYECKOE 0O0ecIeYeHHe CAMOCTOSITe IbHOM padoThl 00y4aromuXxcst
[IpencraBieHo B mpuioxeHuu 1.

7 OueHOYHbIE CpeICTBA ISl IPOBeIeHHUs MPOMEKYTOUHOM aTTeCTaAlNU
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAITMOHHOE O0ecnevyeHHe JUCIUNIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:

1. umaues B. C. Beicmas maremarnka: ydeOHuk / B.C. IllmmaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsicmee obpazoBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: 3JIEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/990716 (mara obpamenus: 02.09.2022). — Pexum
JIOCTYTIA: JJII aBTOPU3. TTOJTH30BaTEIICH.

2. Maremaruka: yue0. mocobue / KO.M. [lanunos, JI.H. XKypbenko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. HypmeBa ; mox pen. JLH.Xypb6enko, I'.A.Hwukonoroit.— Mock-Ba:
NH®PA-M, 2019.— 496 c.— (Beiciee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: 3JIEKTPOHHBIMN. - URL:
https://new.znanium.com/catalog/product/989799 (mata ob6pamenus: 02.09.2022) — Pexum
JIOCTYTIA: JJIT aBTOPU3. TTOJTH30BaTEIICH.

0) lomostHuTEILHASI IUTEPaTypa:

1. Teopust BeposITHOCTEH 1 MaTeMaTHUYEeCKasi CTaTUCTHKA: YueOHoe mocodue / bu-prokosa
JL.T., bo6puk I'.1., MatseeB B.U., - 2-e m3a. - Mocka: HUL] UHD®PA-M, 2017. - 289 c.
(Bricmiee obpazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anekrponssiit. - URL:
https://new.znanium.com/catalog/product/370899 (mara oOpamenus: 02.09.2022).— Pexum
JOCTYyTA: JJII aBTOPHU3. TOJIb-30BaTEICH.

2. Maremaruka B mpuMepax W 3amadax: yde6. mocobue / O.M. Jlertsipera, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 ¢. — (Bwicmee obpaszoBanue: bakamaBpmat). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbIi. — URL: https://new.znanium.com/catalog/product/989802 . (mata oOpamieHwus:
02.09.2022)— Pexxum qocTy-Ta: ijisl aBTOPHU3. TOJIb30BATENCH.

3. lanko, [1L.E. Beicmias MmareMaTuka B ynpaxHeHUsX U 3a1adax. (B 2-x wacrsax) [Tekcrt] /
II. E. 1aako, A.I.Ilomos, T.{.KoxeBHukoBa. - M.: Bricmas mxkojaa, 1986-2009. ISBN:
978-5-488-02201-0. - 6onee 1000 mT.

®duxrtenronsl], .M. OCHOBBI MaTeMaTHYECKOTO aHaau3a: ydeOHWK: B 2 yactsax / .M.
@uxtenronsil. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts | — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— TexkcT : neKTPOHHBIN // DAEKTPOHHO-OMOIMOTEUHAS
cucrema «Jlanpy: [caiitr]. — URL: https://e.lanbook.com/book/112051 (mara oOparmieHwus:
02.09.2022) . — PexxuMm mocTy-ma: 1uisi aBTOPH3. MOJIb30BaTEIICH.

4. @uxtenromnsbll, [.M. OCHOBBI MaTEMAaTHYECKOTO aHAIM3a: y4yeOHuK: B 2 acTsax / .M.
®duxtenronsi. — 10-e m3a., crep. — Cankrt-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TexkcT: 31eKTpOHHBIH // DIEeKTpOHHO-OMOIMOTEUHAS
cucreMa «Jlaupy»: [caiir]. — URL: https://e.lanbook.com/book/115730 (mata oOparmieHus:
02.09.2022) — PexxuM noctyna: uis aBTOPHU3. 10JIb30BaTENEN.

5. umaues B. C. 3agaunuk mo Beicield MmatemaTuke: yueo. mocoodue / B.C.




[[umaveB. — 10-e u3n., crepeorun. — MockBa: UTHOPA-M, 2020. — 304 ¢. — (Bricmiee

obOpaszoBanme). - ISBN 978-5-16-101831-6. — Tekct: oanextponnbii. — URL:
https://new.znanium.com/catalog/product/1042456 (mata obpamenus: 02.09.2022) — Pexum
JOCTYTIA: JJI aBTOPH3. ITOJIb30BATEIICH.

B) MeToanyeckue ykazaHus:

1. A6pamoBa, .M. DnemMeHThl BEKTOPHOH anreOpbl M aHAJUTUYECKOH I'€OMETPHH:
Mertoanueckue ykazanus 11l cTyaeHToB | kypca Bcex cnennansHocTed. — MI'TY, 2008. — 16 c.

2. Akmanosa, 3.C. Heonpenenennslii unterpan: Terpags-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymena, N.A. Kpusbie u mnosepxHoctu 2 mnopsaka. llomspHas cuctema
koop-auHar. [Ipaktukym — Maruuroropck: ['OY BITO «MI'TVY um. I'.1. Hocoay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust QpyHKIMI KOMIJIEKCHOTO IMEpeMEHHOro: MeToauueckue
yKa3aHWd U BapUaHTbhl MHIUBUIYaJIbHBIX 3aJlaHUN ISl CTYJEHTOB BCEX CHEIUAIBbHOCTEH —
Maruuroropck: ['OY BIIO «MI'TY um. I'.1. HocoBa», 2011. - 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIN UHTETPAl: METOAMYECKUE YKA3aHUSI JJIsl CTYJICH-TOB —
Maruuroropck: 'OY BIIO «MI'TY um. I'".1. HocoBa», 2010 - 12 c.

6. I'paueBa, JI.A. DeMeHTHI TMHEHHOW aIreOpbl, BEKTOPHOU anreOphl U aHATUTHYECKON
reomerpun: YdyeOHoe nocodue. - Maruuroropck: I'OY BIIO «MI'TY um. I'.'1. HocoBay, 2010 —
63 c.

7. T'yruna E.M. JlaGopatopHsblii mpakTUKyM 1o cratuctuke ¢ npumeHenneM EXCEL:
Mertoa. yka3. st 1abopaTopHBIX paboT MO0 MaTeMaTHYeCKOU cTaTucTuke.- Marautoropck: [OY
BIIO «MI'TY um. I'.11. Hocosa», 2009 — 40 c.

8. M30coB A.B. 'apmoHnueckuii ananu3: MeTonuueckre yka3aHusi 1 BApUAHTHI 3aJaHUM
JUIS CAMOCTOSITEIBHOM PabOThI M KOHTPOJISI 3HaHM cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTrs 1 BeposiTHOCTB. YacTh 2: MeTo. yka3. - MarHUTOTOpCK:
T'OVY BIIO «MI'TY um. I''11. HocoBay, 2010. —25 c.

10. Masuenko, E.Il. TlpousBomnas u muddepenuuan Qyakmauu. IIpakTukym.-
Maruuro-ropck: 'OY BITO «MI'TY um. I''1. Hocosay, 2010. - 38 c.

11. Masiuenko E.I1. MccnenoBanne ¢yHKIMiA U moctpoeHue rpadukos. [IpakTukym. —
Maruuroropck: ['OY BIIO «MI'TY um. I'.'1. HocoBa», 2011. - 20 c.

12. Capymkuna H.®. KomOunaropuka. CoObiTue u BeposTHOCTh. Yactps [
KomOunaropuka. Anredpa coObiTuii: MeToa. ykazaHus To AUCHUIUTHHE «MaremaTuka» s
cTyneH-ToB | kypca Beex cnienmanbHocteil. — MI'TY, 2007. - 17 c.

r) [Iporpammuoe odecnneuenue 1 UHTEepHeT-pecypcehl:



') DIEKTPOHHBIE PECYPCHI:

1. AkmanoBa 3. C. HeonpeneneHHblii HHTETpal: OT TEOPUU K MPAKTUKE [DIEKTPOHHBIN
pe-cypc]: yue6Hnoe mocodue / 3. C. AxkmanoBa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1
3JIEKTPOH. OIT. JIACK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. ~—MakpooObekT. — CBeneHus JocTynHbI Takxke Ha CD-ROM.

1. Ananurnueckas reoMmetpus [ DnekTpoHHbIN pecypc|: mpaktukym / T. I'. Ky3una, O. C.
Anpgpocenko, T. B. Mopo3zosa, O. B. IletpoBa; MI'TY. — Marnuroropck, 2010. — 114 c. : un.,
TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true. - MakpoOOBEKT.

2. AnucumoB A. JI. Matpunsl. Onpenenurenu. CUCTEMBl JIMHEHHBIX anreOpandecKux
ypaBHEHUH [DNneKTpoHHBIN pecypc]: yueOHoe mocooue / A. JI. Auucumos, T. A. bouna-penko, I'.
A. Kamenesa ; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 snektpon. ont. nuck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true. - MakpooObekT. - ISBN 978-5-9967-1000-3.

3. bonmapenko T. A. HuTerpanbHOe HCUUCIEHHE (QYHKIUU OJHOW IEpPEeMEHHOMH
[Dnek-TpoHHBIN pecype] : yuebHOe mocodue / T. A. bonmapenko ; MI'TY. - Marauroropck:
MI'TY, 2017. - 1 3JIEKTPOH. OTIT. JIMCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - MakpooOnekT. - ISBN 978-5-59967-1001-0.

4. bynerueBa C. B. Maremaruka: mpeaeinbl W HENPEPHIBHOCTh (PYHKIIUU OJHOM
nepemeH-HOM. [IpakTukym [DnekTpoHHBI pecypc]: yuednoe nocobue / C. B. BynsrueBa; MI'TVY.
- Marnautoropck: MI'TY, 2017. - 1 »snekrtpon. onrt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true. - MakpooObekT. - ISBN 978-5-59967-1002-7.

5. beikoBa M. B. luddepenunansabie ypaBHEHUs [DIEKTPOHHBIA pecypc] : yueOHoe
noco-6ue / M. B. beikoBa, H. A. KBacosa, H. U. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1
3JIEKTPOH. OmnT. JIACK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true. - MakpoOOBEKT.

6. N3oconra JI. A. OcHOBBI MaTEMaTHYECKOTO aHAIM3a [ DJIEKTPOHHBIN pecypc] : yueOHoe
noco6wue. Y. 1. luddepennmansuoe ucuncnenne Gynkuuu ogaoi nepemennoii / JI. A. M3ocosa,
JI. A. I'paueBa ; MI'TVY. - Marautoropck : MI'TVY, 2015. - 1 snektpos. ont. nuck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true. - MakpoOOBEKT.

7. Koporeukas B. A. ®yHKIMM HECKOJIBKUX IMEPEMEHHBIX [DJIEKTPOHHBIN pe-cypc| :
yuebHoe nocobue / B. A. Koporenkas, FO. A. M3BekoB ; MI'TY. - Maruuto-ropck : MI'TY, 2015.
- 1 AJIEKTPOH. OTIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true. - MakpoOOBEKT.

8. Teopust BEpOSATHOCTEH U MaTeMaTUYECKasi CTATUCTUKA: DJIEKTPOHHOE YueOHOe mocooue
U TPAKTUKyM C JabopaTopHbIMU paboTamu [OnekTpoHHbld pecypc| / A. B. Uzocos, JI. A.
N3ocoBa, JI. A. I'paueBa, E. M. I'yruna. - Maruutoropck : MI'TY, 2013. - 1 a1ek-TpoH. ONT. 1UCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/11189
48/931.pdf&view=true. - MakpoOOBEKT.




IIporpammHoe o0ecnieyeHue

HaumenoBanue .

10 Ne norosopa CpoK neicTBUA JTUIEH3UU
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CcBOOOTHO 0OeccpouHO
STATISTICA |K-139-08 o1 22.12.2008 0ECCPOUHO
MS Ofﬁce 2003 Ne 135 o1 17.09.2007 OeccpouHo
Professional
bpayzep Yandex|cBob6oaHO OECCPOUHO
Bpayzep Mozilla|cBob6oaHO
Firefox pacopoctpansgeMmoe I1O beccpotno
FAR Manager |cBo0O0gHO OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca CchpUIKa

MexnaynaponHass ~— pedepaTuBHas U

http://scopus.com
IMOJTHOTEKCTOBAS crpaBoYHas basa

DJNEeKTPOHHBIE  pecypchl  OMOIMOTEeKH

. : 9 —
MLTY niv. T 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas l'ocynapcTtBenHast

https://www.rsl.ru/ru/4readers/catalogues/
ounbanoreka. Karanoru

denepanbHOE rOCyJapCTBEHHOE
oromketHoe yupexaenune «Denepanpuprii| URL: http:// www].fips.ru/
HHCTUTYT MIPOMBITIIJICHHOM

OnekTpoHHass  0a3a  MEPHOIMYECKUX

N . . . https://dlib.eastview.com/
n3ganuii East View Information Services, D

[TouckoBas cucrema Axanemus Google

(Google Scholar) URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EgmHoe

URL: http://window.edu.ru/
OKHO JOCTyIIa K HH(PpOPMAIHOHHBIM

Hammonanbuas
WH(pOpMaIMOHHO-aHATUTUYECKAST URL.: https://elibrary.ru/project_risc.asp
cuctema — Poccuiicknii HHASKC HAYIHOTO

9 MaTepuaibHO-TeXHHYECKOE o0ecnevyeHne TN CIUNIUHBI (MOTYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obOecrnieucHue JUCIUIIIIMHBI BKIIFOYACT:




MaTepI/IaHBHO-TeXHI/I‘IeCKOG o0OecreueHue JUCHHUIIIIMHBI BKIIFOYACT:

VYyeOHBIC ayaUTOPUU IS TPOBEJACHUS 3aHATHH JIeKIMoHHOro tuma Jlocka,
MYyJIBTUMENIHBIE CPEICTBA XPAHSHHSI, TIEpEaud U IPECTABICHUS HHPOPMAIIH

VY4eOHble ayauTOpUM [UIsl TPOBEACHHS TMPAKTUYECKUX 3aHATHM, TPYNIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS U MPOMEKYTOUHOM aTTectanuu Jlocka,
MYJIbTUMEAUINHBIN MPOEKTOP, IKPaH

Komruiekec metomudeckux pa3paboTok (pa3gaTOYHOrO MaTrepuaia U METOJAMYECKUX
YKa3aHUN ) M\WJTU KOMILUIEKC TECTOBBIX 3aJJaHUH [ TOATOTOBKU U MPOBEICHUS TIPOMEKYTOUHBIX
1 pyOEKHBIX KOHTPOJICH

[TomereHust Ui CaMOCTOATENBbHOM paboThl ydamuxcs [lepcoHambHbIe KOMITBIOTEPHI C
naketom MSOffice, BeixomomMm B HWHTEpHET W ¢ JOCTYIOM B  DJICKTPOHHYIO
nH(POPMAIMOHHO-00Pa30BaTEIHHYIO CPEly YHUBEPCUTETA

[Tomemenne Ui  XpaHeHHs] W HPOPHIAKTHYECKOTO OOCIY>KMBaHHS y4eOHOTro
obopynoBanusa Illkadsl myis XpaHeHus yY4eOHO-METOAMYECKOW TOKYMEHTAlld, Yy4eOHOTO
000pyI0BaHUs U Y4eOHO-HATIISAIHBIX TTOCOOUH

Mpunaoxenne 1

6 YueOHO-MeTOAMYECKOe o0ecliedeHne CaMOCTOATEIbHO padoThl 00yYarO M XCS

OLIGHO‘-IHI:IG cpeacrtBa il TCKYHICTO KOHTPOJA YCHEBACMOCTH IO HUTOraM OCBOCHHA
JTUCLUIIMHBI: THUIIOBOM pacder (paboTa mpeamojiaraeT 3amuTy), KOHTpOJbHas paboTa
(aynuTopHas WIA BHEAay[UTOpHAas, BO3MOXXHO IpUMEHEHUE VIHTEpHET-TpEHAKEPOB),
WHIMBUIYAIEHOE JOMalHee 3aaaHue. [IpomexyrouHas aTTecTalys TPOBOIUTCS B (opme
CEeMECTPOBOTO IK3aMEHa.

O1eHOYHBIE CPENCTBa TEKYIIETO KOHTPOJII YCIIEBA€MOCTH 110 pasjeiiaM, MOPSIOK
BBITIOJIHCHHUSA, TPYAOCMKOCTD CaMOCTOSITEILHOU paGOTLI IO MOATOTOBKEC K KOHTPOJIIO IPUBOAATCA
HIDKE.

Ilpumepnuie ayoumopnuvie konmpovhuie pavomul (AKP):

AKP Nel «Bexkmopuv»

1. TloctpoiiTe Ha IUIOCKOCTH BeKTOpbl ¢~ (4.-1) , b=(-25) , €7 (1"2). Haiigute ux

MHeiHyIo KoMOuHatmio 24 T 0 +3¢ ) reomerprueckn, 6) aHanUTHYECKH.

5 a=(2;1,-3) ’ b=(-402) , c= (l;l;—Z). Haiinure:

a) IuHY BekTopa ¢, ero HampapJAIoNe KOCHHYCHI, OpT BekTopa ¢ ;
6 ab. awc. b (a+2c)-(3c7—5b);
p axb, axc_ bxc, la+2c)x(3@-sb).
y abe, la+2csa-sh)e-26),

3. a=(1;4;—3) , b:(3"_2"5 ) , C=(3"_4" 2) . Haiigute nnomane napaienorpamma,

IOCTPOEHHOI0 Ha BekTopax ¢+ 2b y ¢=3b y naume ero CTOPOH.
a=(1,13) b =(3,0,-2) c=(-1173)

b

4. IlpoBepbTe, SABJISAIOTCS JU  BEKTOPBI



KOMIIJTaHApHBIMHU.

5. Haiimure (3a +be - Zaxb _SC), ecm abc=35
AKP Ne2 «Ananumuueckasn zeomempus

1. Mansl koopaunatsl BepinH A(3;0); B(-5;6); C(-4;1) tpeyronbauka. Halinqure:
1) mnuny ctopoHsl AB;

2) ypaBHEHHUE BBICOTHI, IPOBEICHHON Yepe3 BepiunHy C.

2. JlaHbI KOOpJAUHATHI BEPIIUH MUupaMuasl Ay A; Az A, . Haittu:
1) ypaBHeHue mpsMoi A;As;
2) ypaBHEHHUE TJIOCKOCTH Ay A5 Az

3) TMHY BBICOTHI, OMMYIIIEHHOMN U3 BEpIIMHBI Ay Ha rpaHb A; A; A-.

3. IlpusecTu ypaBHeHHE KpuBOH x° —2x+3y° +12y—5=0 K KaHOHMYECKOMY BUIY H
IIOCTPOUTS €€.

AKP No3 «Ilpedensiy

Brerancnuth pECacibl:

: g : -N(x-3)(x—-4
R 2. lim ¥~ DNE= =4
=2 xT—-x—6 noe o S5yt —x” +11
3 2
3. lim| —%— % 4. lim 8%
e\ 2x° =1 2x+1 -2 (x+2)
L+7 e
5. linol(l —4x)3* 6. linol xctgSx 7. lirlno3)“1
8. UccnenoBaTh Ha HEMPEPHIBHOCTH
x—3 ecmu x<0
S () ={ .
5 eciu x>0
AKP Ned «Ilpouseoonan»
1. Haiigure nepByro Npou3BOAHYI0O OT (DYHKIHI:
_ 2 2 _
a) JX=VI=257, Gy y=x-c083x, ) =" 2 500 113
y = arccosSt + 7, X +2x+1

3
n V= 57 2arctg(4x2 + 3x)
2. CocraBbTe ypaBHEHUS KacaTeIbHON K KpUBOM X)) = 4 g rouxe x,=1.

3. Bbruucinute npuOIMKEHHO ) = Vx? +8 npu X = 1,09 .

. _cos4x—1
4.  Berluucaute npenen no npasuwiy Jlonurans llr%“—z.
X—> X
e’ — 1)
AKP Ne5 «Heonpeoenennutit unmezpany

. Haiitn HeonpeienéHHble UHTETPAJIBI:

5x—-2
x> +4x+5

2 45,
2) J‘x *ox 2\/;+2dx,6) Isin(3x+l)dx,B) _[Sinxecosxdx’r) J ’

X



4
1) —dx e) |xsin(2x)dx, x) | xarcsinxdx , 3) —dx , 1) —d
I Vx* —6x+13 I I J I 4)*
AKP No6 «@HII: oughghepenyupoeanuey
In(x"y)

> "

1. Haiitu 1 mocTpouTh 00JaCTh onpeielicHUsT QYHKIMN Z =

2. HaiiTi yacTHBIC IPOU3BOIHBIC QYHKIUU Z = X - arclg .
+Xx

. . 2 2 .
3. Haiitu mpou3BOJHYIO CIOKHOW PYHKIMH Z=X"y—Y X, TAe X=uUC0Sv; y=usinv.

Oz Oz
4. Haiitu npou3BogHbBIE x W — HesBHOW pyHKuMH €” —Xx ysinxyz=0.
X

5. Haiitu sxerpeMyM QYHKIHE ABYX mepeMeHHbIX Z =4(x—y)—x" —y°.

AKP Ne7 «Ooviknosennvle oughhepenyuanvhvie ypasHeHusn)

1. Haiitn o6mwmii maTETpast niau obiiee pemenue mudpepeHnaIbHOr0 YpaBHEHHUS TEPBOTO

nopsiika (B mpumepe 0) pemmuTs 3anauy Komm):

a) 20xdx—3ydy=3x"ydy—5xy’dx,

6){y'—ycosx = sin2x'
y(0)=-1

2. Haiitu o6miee pemenue auddepeHnnantsHOT0 YpaBHEHUS:
a) V'"+2y"-3y'=8x+6)e",
6) y' -4y +4y=e>(cosx +3sinx).

Ilpumepnvie unousudyanvusie domauinue 3aoanus (M/13):

HJ[3 Nel «Bexmopnasn anzeopay

3ananue 1. KommuHeapHs! 11 BEKTOPHI ¢ U d, TOCTPOCHHBIE IO BEKTOpaM a u b?
={;-2;3}, b=1{3;0;-1}, c=2a+4b, d=3b—a.
3amanue 2. Hanucarts pas3inoxeHne BEKTOPa X 10 BEKTOpaM P, d, T.
x=1{ 2~4~7} —{0~1;2}, q=1{:0;1}, r={-1;2;4}
Bananmue 3. I{aHLI BEKTOPHl a, M a,, a1 =1{4-2;—4}, a, = {6;—3;2} BrumciuTs:
a) al az
b) (2511 -3a, )-(Z+2Z)
0) la-as)

3ananme 4. B tpeyronsnuke ABC, BD — Boicota, AM — meaunana, CK — Ouccexrpuca.



Haiitn:
a) quHy ctopoHbl AB, menuanst AM, 6uccektpucst CK;
b) yriel TpeyroJabHUKa,
ecau A(2,4), B(-1, 1), C(-3,2).
3apanue 5. BeraucauTs miomaas napaiesorpaMmma, IoCTPOCHHOTO Ha BEKTOpax a u b.
a=p+24. b=3p-q. [o]-1|q-2 (;qj:%.
3ananue 6. KommianapHsl 11 BEKTOpHI a, b, u ¢?
a={231}, b={-1,0-1}, c={2;2;2}
3ananue 7. Iloctpouth mupamuny ¢ BepmuHamu A, B, C, D u BeuucauTh €€ 00beM,
ronaap rpaid ABC 1 BbICOTY TpaMH/ibl, ONYIIEHHYIO Ha 9Ty I'PaHb.
A(1,3,6), B(2,2,1), C(-1,0,1), D(-4,6,-3).
3ananmue 8. BpuucIuTh Kakyio pabOTy MpPOU3BOAUT CHJIA F =i+2j+k Korjga e€ Touka
MPWIOKEHUS IIEPEMEIIAETCSA U3 TOUKHU A(—1;2;0) B TOUKY B(2;1;3).
Bamanme 9. Cuna f(3;2;—4) npuioxeHa K Touke A(2;—1;1). ONpeaenuTb MOMEHT 3TOM
CHJIbI OTHOCUTEJIBHO Hayasla KOOpAWHAT.

HJ[3 Ne2 «Ananumuueckasn zeomempus)

—

B kaxoii Touke npsimas, npoxozsmas yepe3 Touku A(3,-2) u B(-1,2), nepecekaer och Oy.
Haiitu paccrosinue mexay npambeiMu 4x-3y-7=0 u 4x-3y+3=0.
Hamucars kaHOHMYECKHE U NapaMETPUYECKUE YPABHEHMS NPAMOU, MPOXOIAIIEH depes
touku M(2,1,-1) m K(3,3,-1).
[IpoBectu npsimytro uepes Touky A(2,0,-1) nepneHauKyIspHO TI0CKOCTH 3X+4y-z+4=0.
[IpoBecTu miockocTh uepe3 Touky A(2,0,-1) mapamiensHo miockoctu 3x+4y-z+4=0.
[IpoBectu mnockocts uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3zaTp, 4TO MPSAMBIE B3aUMHO NEPIICHIUKYIISPHBL:

x y-2 z 3x+y-5z+1=0,

1~ -2 3 " |2x43y-8z43=0.
8. Jlokasarp, 4TO MpSAMBIE TApAJIIEIbHBIL:
x+2 y-1 =z " {x+y—Z:0

w

N v e

3 -2 1

9. Haiitn yron Mexmay npsmMoi, mpoxoasmiei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u
MJIOCKOCTBIO X-3y+Zz+5=0.
10. Onpenenuts TN ¥ MOCTPOUTH JIMHUIO:

a) x> -9y° +2x+18y+73=0;
0) 2x°+3y> —4x+6y-7=0;
B) y>—4x-2y-3=0.

x—y—-5z-8=0"

HJ[3 Ne3 «Ilpeden. Henpepvienocmuy

1. Haiitu ipenenbl GyHKITNN:
20 4+xT 45 . xT=3x-2 . Ax+1-2 1—cos4x
lim — ; lim — ; lim ; lim ;
x=o 3y’ x4 x>-1 xy* —_x =2 x—3 /x_z_l x—0 ZX'ng

X 1
lim x-(Vx? +1-x): lim(zx_lJ ; lim(1—4x) " fjm A2

X—>+00 2x+1 > x50 e3x -1

2. MHccnenoBaTh Ha HEMPEPHIBHOCThH, HAWUTH TOYKH Pa3phIBa, CACIATh YEPTEK:



x+4, x<-1,

y=437; y=4x>+2, -1<x<],

2x, x>1.

H/[3 Ned «Ilpouseoonany»
Haxoxcoenue npouszeoonoi

1. Haiitu mpousBoiHbie U nuddhepeHImabl epBoro mopsaKa
1 7Tcos x
) = s
Sx+1
2) y=(2+5x)" =3cosTx,

7
3) y= E—4x-arcsinx,
4) y=(cosx)® .
2. Haiitu mpousBomHyto OYHKIINH, 3aJaHHON HESIBHO

e’ —5xe" —2xy+11=0,

3.Haiitu npou3BoHYIO (QYHKIIMHU, 33JaHHON TapaMeTPHUUECKU

x=3cost -5,
y=4t+5.
4. Haiitu mpou3BOIHBIE TIEPBOTO MOPsAKA PYHKIIUU y= x’e™.

Ilpouszeoonas evicuiux nopaokos. Illpunoscenusn npouzeoonoil

2 x=3t-1¢,

d
1. Haiigure oy d—f byHKIHA: a) { 0) y=5\/;.
dx dx

y=3t%

. 2 .
2. a) HamuimmTte ypaBHeHHe KacaTenbHOI k mapa6ore ¥ =X —4x+2 B touxe ¢ abermccoit
x, = 0. IToctpoiite rpaduk u KacaTeIbHYIO.

6) Hanumure ypaBHeHHe KacaTeldbHOH K KpuBOH x° + > —4x+2y—164=0 B ee Touke ¢
koopauratami (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeabHYIO.

3. Haiimute Hanbosipliiee 1 HaMMEHbIIIee 3HAYCHUS (PYHKITUU Ha 3aIaHHOM OTPE3Ke

f(x)=2x"—6x"-18x+7 xe[—2;2]_

4. BeraucnuTe mpeenbl, UCIOb3ys npaBuiio Jlomurans:
C 2x7 —8x* +13x—-10
a) lim—; > ;
2 xT —=2x"+3x-6
0) ){infox : ln(e - 1),

5. 3aBUCUMOCTb IIyTH OT BPEMEHM IPU MPSIMOJUHENHOM JABMKEHUU TOUKH 3a1a€TCSl ypAaBHEHUEM

1 3 2
s = gt +2t"=3,rme § —nyrbBM,a ¢ — BpeMs B C. BhiunciinTe ee CkopocTh U YCKOPEHHE B

MOMEHT BpeMeHH ! = 4c .
Ilpumenenue npou3z800Hoil 014 UCCIE006AHUA PYHKYUIL

1. [Toctpoiite Tpadmk (GYHKIIMA C TOMOIIBIO TPOU3BOAHOW TIEPBOTO  IMOPSIKA



y=-x"=3x>+9x+11.

u ez

2. Halinute mnpomexyTKu BBINYKJIOCTH, BOTHYTOCTH UM TOYKM Tmieperuba (yHKUIUU
y=2x-3/x" .
3
3. HaiinuTe acHMITOTBI M TOCTPOMTE CXEMaTUYHO TPaQuK QyHKIMH y = x—z .
(x + 1)
2
4. [IpoBeauTe MoJHOE MCCNEN0BaHUE QYHKIIUK U IOCTPOUTE Tpaduk ), - x —3x+3
x-1
5. [IpoBeaute monHoE KUccienoBaHUe (PYHKIIUN U IOCTPOITE Tpadux
_Inx
X
HJ/[3 Ne5 «Heonpeodenennwviit unmezpan. Onpeoenennviii  unmezpan
RpUNOIHCEHUA)

1. HaliTu Heonpe1elIeHHbIE UHTErPajlbl

3
1 —x\/;'i‘l X 2.I 2 > ! dx
3Wx 5 3+x7 24x2 -3

1.

—

ctg’x -6

3 4
3 e 4.j—dsm2x X
sm(s—lj
5.jx(3x2+1)4dx 6JL x
x> +2x+10

7. I\/l—exexdx 8. Iﬂdx,

(x=2)°
9. [xe?dr, 10. IL,
x(x* +1)
dx dx
11. , 12. _—,
'[\/;+3\/;+24\/; Icosxsm3x

13

dx
j(erl)\/x2 +2x—1.

2. BeryuciauTh onpeaeaeHHble MHTETpajibl
2 1 Vg
1. I(xz +—)dx. 2. Iln sin xdx
X
1 2

3. Beraucnuts miomaas GuUrypsl, OrpaHudeHHON JIMHUSIMU
1) 3x—y=4, y*=6x

2) r=cos2p, OS(/)S%
x =2cost,

3) _ y=3(y=3).
y =6sint;

4. BeluMCIuTh AJIMHY JyTY KPUBOW, 3aJaHHOW ypaBHEHUEM

1) y=Inx, V3 <x<15.

2) p=3e"", —7/2<p<rx/2

—_ t 1
3) x =e'(cost +sint), T/2<t< .
x =e'(cost —sint),



5. Beraucauts 00beM Tena, 00pa3oBaHHOTO BpalieHueM BOKpYT ocu Oy GUryphl, orpaHideHHON

rpadpukamu yHKuit x =3—3> , x=p> +1

H/[3 Neb6 « DHII: wacmnwle npou3eoonwvie, IKCHMpemym»

1 1_ 2.2
1. Haiitu oGnacts onpeaeneHus GyHKIUA Z = n(x—y)
-y

2. Haiitu 3Ha4eHMsT YaCTHBIX MPOU3BOIHBIX (YHKIIUN B 3aJaHHOM TOYKE:
1

Ay z=x" (1) B) z=In[Vx+y) (11).

2
. u .
3. Haiitu P ecnu u =Xxy+sin(x+y).
X

4. Beraucnuth NpuOIMKEHHO \/ 5. +2,03% .
5. Haiitu skcTpeMyMbl QyHKIMH  z = x° +2y° —4x— 6y + 2.

6. Haiitu npon3BogHyi0 QyHKIIMA z = Inx Iny B HamnpasiieHuu BekTopa (1;1).

y X
7. Haiitu sKcTpeManbHoe 3HaueHne QYHKIUU z = 2Xx+ )y —y° —x° IIpH ycloBun x+2y =1.

8. HaiiTu HanbGosnbliee 3HaUeHNE YHKITUH:

x>0
A) z=x-2y+5 y=0 b) Z:In(x2+y2)
x+y<l;
x+2y<l1
x=0
y20.

HJ[3 Ne7«Obviknosennvle oughhepenyuanvhvie ypasHeHusn

1. Haiitm oOummii wHTEerpan win obmee pemeHne auddepeHnnanbHOro ypaBHEHHUs
nepBoro nopsika (B mpuMepe 3)pemuTh 3anavy Komm):

2 g2
1) V4-x*y' +xp° +x=0, 2) y,:x +§xy >y ,
2x° —6xy

xy +1

4) Ldx-

2
X

dy=0.

2

3 {xy +y=xp
y@) =1

2. Haiitu o6miee pemenue auddepeHnnantsHOTO YpaBHEHUS:

"

1) y'"xInx=y",2) (1+x>)y"+2xy =12x>.

y" =2sin’ ycosy
T, .

J’(I)ZE,J’(I)Zl

4. Haiitu obmiee pemenue audepeHnnaibHoro ypaBHeHus (B mpuMepe )  pelIuTh 3a1ady
Komm):

3. Haittu pemenne 3agaun Komm:



1) y"—2y’+y:xex’2) Y +4y" +5y =x*
3) Y —4y"+5y" =6x" +2x-5, 4) y"+2y"-3y" =Bx+6)",
5) y" -4y +4y=e>(cosx+3sinx),6) y'""—64y"=128cos8x —64e*,
7 y'+y=1/sinx
vz /2)=1,y"(x/2)=n/2
5. Pemure cucremy JIY mepBoro nopsiaka AByMsi COCOOaMU - TIOJICTAHOBKH M METOJIOM Diisiepa

y'=2x-5y+e

x'=y—6x+e”

HJ[3 Ne8 «Teopusn eepoamnocmein)

1. TlpowusBoauTCs S5 BBICTPENOB MO PE3EPBYAPY C TOPIOUMM, MPUUEM PE3EPBYap MOCIE MEPBOTO
nomnaganvud B HCTO BOCIUIAMCHSCTCS, a4 IIOCJIC BTOPOIrO IoOlaaaHWsA B HCTO — B3PLIBACTCH.
BepostHocTs momagaHus B pe3epByap NOpH Kaxaom BeicTpene paBHa 0,3. Haiitu
BEPOSATHOCTH TOTO, UTO pe3epByap OyaeT MO0k KEH, HO HE B30OPBETCH.

2. B cembe Tpoe xmereil: 2 ManbuuKa U AeBouka. Jletw UrparoT Ha KyxHe. BeposTHOCTh TOTO,
YTO MaJb4YMKH Pa300bIOT Mocyny cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mis aeBouku — 0,4.
HaiiTu BeposiTHOCTH TOTO, YTO TIOCyAa OyeT pa3oura.

3. Cama nonagaer B MHILEHb IIPU OJHOM BBICTpese ¢ BeposTHocThio 0,8, Mama — ¢
BeposATHOCTBIO 0,7, a ITama — ¢ BepositHOcThIO 0,75. Cama BbicTpenuin 2 pasza, Mama — 3
pasa, Ilama — 1 pas, mocne 4ero B MuIllleHH ObUIO OOHapy:keHO OJHO oTBepcTHe. Kakoa
BEpPOSITHOCTh TOT'0, YTO B MUILIEHb Nonana Mama?

4. Pa3pblB CBA3M TPOMCXOJUT B OJHOM U3 3BEHbEB TenegoHHOro kKabems. MOHTEP
MOCIIeI0BAaTEIbHO MPOBEPAET 3BEHbs, OOHapykuBas MecTo paspbiBa. CoOCTaBUTH psij
pacnpeneneHuss uucia oOCIEeIOBaHHBIX 3BEHBbEB, €CIM BEPOSITHOCTh paspbiBa UL
KOKJIOTO 3BEHA IIOCTOSIHHA W paBHa p.

5. 3aman psn pacnpelneneHus JOUCKPETHOW CIy4alHOW BEJIMYMHBI X.

X |1 2 3 4 5 6
P 10,03/0,15]0,20 0,35 |[0,15 |?
[Toctpouts MHOTOYTOJIbHUK pacnpeneseHusl. Onpenenursb GyHKLHIO
pacmpenenieHuss M TOCTPOUTHh €€ TpaduK. BbUUCINTE MaTeMaTHyecKoe OXHUIaHHE
e | nuenepcuio D] CpelHEe  KBaJpPATHUECKOE  OTKIOHEHHE  CF 1
—o0.<X<
BE€POSITHOCTD Pim,—o, <X <m, +0,).
6. 3amaHa (yHKIUS pacnpeneieHuss CIy4yailHOH BeMUYMHBI X

Oa x<3,
F(x)= i(—x3+12x2 —45x+54), 3<x<5,

1, x> 5.

Hatitu mmotHOCTh  pacmpeneneHusi. I[loctpouts rpaduku GyHKIMH |
IUIOTHOCTU pAacHpeleNeHNs. BBIUMCINTD MaTeMaTH4ecKoe OXHJIaHUEe, ITUCIEPCUI0 H
BEPOSITHOCTH P(X (0, 4)).
7. B Ttabmune mnpuBenéH 3aKOH pacHpelesieHUs BEPOATHOCTEH CHCTEMBbI CIy4aiHbBIX
BenmuuuH (X, V)

X
M -2 -1 0 1 2




1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
H ~ . . mx > my .
aiTH: KOdPPUIMEHT «a»; MaTeMaTHYeCKUe  OXKHIAHUs ;  JIACTIEpCUU
2 2
r
Te> Oy ; KoddurmeHnt koppensuun  * V.
H/[3 N9 «Ilepsuunasn odopadbomka pe3yibmamos IKCREPUMEHMA)
Jlan cratucTudeckuid psj (MCXOJHbIE 3HAYCHHS BEJIMIHH)
X v X v X v X v X v
38,4 18,7 40,7 24 30,3 18 273 25,1 22 21
40,2 11,7 50,8 9 284 15,7 38 20,6 32 28.6
24,1 20,9 38,2 22.8 47,6 11,3 52,8 152 19,5 19,7
325 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3
25 29,5 357 15,3 30,5 278 26 28,7 27.8 15,5
38,1 19,6 343 20,7 48,7 11,5 32,5 28 352 30,7
16,8 322 43,8 13 16,8 18,3 57,1 2.9 41,6 18,2
28,8 29,7 355 24 23,9 20,2 40 238 42,5 15,3
47,1 14,7 45,9 24 543 142 50,7 15,9 32,9 22,5
50,1 15,9 293 21,9 60,8 272 58,6 93 35,6 22,7
30,2 25 54,2 142 214 19,8 40,1 17,4 47 17,3
36,9 232 59,8 6,1 38 4 23 344 23,4 31,4 30,2
36,6 7.9 32,2 223 46,8 20,5 53,7 12,4 282 30
38 15,4 52 6,1 238 183 42,1 28,5 33,7 19,8
55 11 31,2 242 37,9 32,6 13 20,2 27,6 18,5
16,2 252 51,2 142 30,6 21,5 235 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 245 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
03 19,7 41,5 10,8 419 14,6 123 23,5 25,8 274
35,7 11,9 412 98 34,1 26,3 58,8 92 392 17,5

Haiiti BBIpakeHHE TBYMEPHOTO SMITMPUUYECKOTO pacnpenencHus (X, Y), sMmupuyeckue
pacnpeneNeHus COCTaBIAImMuX X U Y, MOCTPOUTH rpaduueckoe 0TOOpaKeHHe pacrpeaeieHui.
J151s 3TOTO - COCTaBUTH KOPPEISILIMOHHOE T10JIE, KOPPEISALMOHHYIO Ta0IHIly a0COJIIOTHBIX YacToOT,
BAapHUAIIMOHHBIC PAABI, Ta6JII/II_Iy «Cratucruueckas COBOKYITHOCTb U3MCPUMOI'0O IIPU3HAKA.

HJ[3 Ne9 «Hucnosvle xapakmepucmuKku 2eHepaibHbIX RAPAMEMPO6»

[To manabiM, monydeHHbIM B MJI3 Nell, oueHuTe reHepainbHble MapaMeTpbl: HalaWTe
cpeiHee, AUCHEPCHs, CpeaHee KBaJpaTUYHOE OTKIOHEHUE, aCHUMMETpHUs, 3KCIlecc, MOoja,
MeauaHa, ko3 UIMEeHT Bapualuu A npusHakoB X W Y. OuneHuTe cTeneHb OTKIOHEHUs
AMIIUPUYECKOTO pacHpeIeTICHUSI ’TOT0 U3MEPUMOT0 ITPU3HAKA OT HOPMAIBHOTO pacIpeesiCHHUs!.

s sroro 3anonaute Tabnuny «Pacuer BHIOOPOYHBIX OIIEHOK MPU3HAKOB» U MPOBEAUTE
pacueTbl UCIPABICHHBIX OLEHOK T'eHepaIbHBIX MapameTpoB. Crenaiite BHIBOJ O KO3 duUIeHTe
BapHalllH.

HJ[3 No9 «I1poBepka CTATUCTHYECKUX THIIOTE3)

[lo nannbiM, monydeHHbIM B MJI3 Nell m 12, mpoBecTH CTaTUCTUUYECKYHO NPOBEPKY
CTAaTHUCTUYECKOM THUMOTE3bl O HOPMAaJIbHOM pACIpeAeiIeHUH HW3MEpSAEeMOro MpH3HaKa II0
CJICAYIOIIMM KPUTEPHSIM: a) CpelHEMY KBaJpaTHYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUPOBaHMUS,
B) MOKa3aTessiM MCIIPAaBIEHHBIX aCHMMETPHMH H 3Kclecca, T) kputepuio Iupcona x> (ypoBeHb
3HAUUMOCTH TpUHATH paBHbIM 0.05). B ciaydae mnpuHATHS THUIOTE3bI O HOPMAJIBHOCTH
pacnpeneseHns HallTH TOBEpUTEIbHbIE HHTEPBAJIbI A1 MAaTEMATUYECKOTO OXKHUIAHUS U CPETHETO
KBaJ[paTUYHOT'O OTKJIOHEHUS MpU ypoBHE Han&xHOCTH (0.95.

HJ/[3 Ne9 «Bovisaichenue KOppenayuoHHOU 3a8UCUMOCHU UMEPUMDBIX NPU3HAKOG)

[lo nanHbiM 3amaum, wuccaepyemo B WJI3 NeNe 11-13, HalWTH W 3aIucaTbh B
KOPPEJSILIMOHHYIO TaOJIMIly yClIOBHBIE cpeaHue. Ha KoppenasiuoHHOM Mojie IOCTPOUTH JIMHUU
perpeccun. HaiiT ucnpaBiIeHHBIM KOPPENALMOHHBI MOMEHT M KO3((PHUIMEHT KOPPESALUU.
[IpoBepuTh TUIIOTE3Y O HE3aBUCHUMOCTU NMpU3HAKOB X u Y (ypOBEHb 3HAYMMOCTH TNPHUHSATH



paBabiM 0.05). Paccumrare xodddummeHtsl guHEHHOW perpeccmn (X Ha Y wmm Y Ha
X).IlpoBepuTh 3HAUYUMOCTh ypaBHEHHUs perpeccur. HailTu noBepuTeIbHBIE HHTEpBabl AJIs
K02 PUITMEHTOB KOPPEISAIINU U JTUHEHHOW perpeccun (pu ypoBHe Haa&xHocTH 0.95).

IIpunoxenne 2

7 OueHoYHbIE CpeCTBA JJIM POBeAeHNsI IPOMEKYTOYHOI aTTecTaunu

a) [lnanupyemble pe3yJbTaTbl 00y4eHHs] M OILl€HOYHbIE CPEACTBA JIl NMPOBEICHUS
MPOMEKYTOYHOM aTTeCTANMH:

Kox Nunukarop
JOCTHUXXCHUS OLIGHO‘-IHI:IG cpeacrTBa
MHINKATOpa
KOMIIETEHINH

OIIK-1 - Cnoco0en pemiath 3aga4uu NpogeccUOHAIbHOM J1eATeJIbHOCTH, IPUMEH SIS
MeTO/IbI MO/IEJTUPOBAHNS, MATEMATHYECKOI0 AHAJIN3A, €CTeCTBEHHOHAYYHbIE U
001eHHKEHEPHbIEe 3HAHUS

OINK-1.1 Hcnonbsyer 1. DOpMyJIUPOBKU OCHOBHBIX T€OpEM (CBOMCTB, IPU3HAKOB
CCTCCTBEHHOHAYIHBIC U3y4aeMbIX TIOHATHUH, HEOOXOJUMBbIE U JIOCTATOYHBIE

SAKOHBE 1 HPHHLIHIEL C.]'IOBI/I}I) B U3Yy4YaCMBbIX pa3JiCjiax Kypca
[P PELICHUN y yd pasa ypea.

NPaKTHYECKUX 32124 2. MeToapl pacKpbITUSI HEOIPENEICHHOCTEN, BBIICHEHUS
HEIMPEPHIBHOCTH (DYHKITMHM OJTHOM TIEPEMEHHOM.

3. Anroput™M npUOIMKEHHOTO BBIYMCIEHUS (YHKIHUU C
nomomplo  nuddepeHnrana; HamMCaHUS — yPaBHEHUS
KacaTeJIbHON MPSMOM (TITIOCKOCTH).

4. ANTopUTM TOJTHOTO MCCIICIOBAHUS (PYHKITUH.

5. MeTo/p! BBISICHEHHUS KJTACCOB UHTETPUPYEMBIX (DYHKIIUH,
a TaKKe METOAbl HHTETPUPOBAHUS OCHOBHBIX KJIACCOB

GyHKINH.
TeopeTnyeckue BONpPOCHI 17151 3a4eTa U IK3aMEHOB
1 kypc JeTHAA ceccHus
1. CkamsipHO€ NIPOU3BEACHHUE IBYX BEKTOPOB 1 €TO CBOWCTBA.
2. BexTopHOe Mpou3BeIeHNE ABYX BEKTOPOB M €T0 CBOHCTRBA.
3. CMemaHHOE POU3BENIEHUE TPEX BEKTOPOB M €TI0 CBOMCTBA.
4. OcHOBHas wWIesd aHAIATHYCCKOW TEOMETPHUH, TPUMCHECHHE
BEKTOPHBIX ITPON3BEICHUN.
5. Tlpsimas Ha MJIOCKOCTH. Pa3nuuHble BUIbI ypaBHEHUH MPSIMOI Ha
IUIOCKOCTH.
6. Yroa MexnIy NpsiIMbIMHU Ha IIOCKOCTH. PaccTosiHME OT TOYKH /10
IPSIMOI1 HAa MIOCKOCTH.
7. Ilmockocts B mpocTpaHCTBe. PasnnuHble BUABI ypaBHEHUH
IUIOCKOCTH B IPOCTPAHCTBE.
8. VYroa mexay miockocTsiMH. PaccTostHue oT TOYKH 10 TNIOCKOCTH.
9. TIIpsmas B mpocTpaHcTBe. PaznuuHbie BUABI YpaBHEHUH MTPSMOH B
MIPOCTPaAHCTBE.
10. B3aumHOE pacroyioKeHHe TUIOCKOCTH U TIPSIMOM B TPOCTPAHCTBE.
11. TToBepxHOCTH BTOPOTO MOPSAKA.
12. KpuBas B mpocTpaHCTBE.
13. ®ynkupns. Crnocobsl 3amanus. O6nacts onpexnesneHus. OCHOBHbIC
9JIEMEHTapHbIe (PYHKIMH, UX CBOHCTBA, IPa(HKH.
14.Tlpenen ¢ynkuuu B Touke. Ilpenen ¢yHKIMM B OECKOHEYHOCTH.
OAHOCTOPOHHUE MPEAEIHI.
15. beckoHeyHo Manble M OecKOHEYHO Ooubline (GYHKIHMH, CBS3b
Mexay HuMH. CBoVicTBAa OECKOHEYHO MaJIbIX (DYHKITHI.
16. Teopemsl o mipenenax. PackpriTie HEOMPENEICHHOCTEH.
17. 3amMeuaTenbHbIC TIPEIETIbI.




Kon
WHMKATOpa

HNupukarop
IOCTHKEHUSA
KOMIIETEHIINU

O1ieHOUHBIE CpENICTBA

18.CpaBHeHHe OECKOHEYHO MajblX (QYHKIMHA. OKBUBaJCHTHBIE
OeckoHeUuHO Majble (YHKIMM ¥ OCHOBHBIE TEOPEMBI O HHX.
[IprmMeHeHHe K BEIYUCIICHUIO MTPEJIEIIOB.

19. HeripepbIBHOCT  (DYHKIIMM B TOYKe. TOYKM pa3pblBa M HX
Kiaccudukays.

20.TIpousBoanass (YHKIMH, €€ TCOMCTPUUCCKUI © (U3NYCCKUI
CMBICIL.

21. YpaBHeHus KacaTelbHOMU u HOpMaJn K KpHBOIA.
JuddepeHnmpyeMocTs GyHKITUN B TOUKE.

22.TlpousBogHas CYMMBI, pPa3HOCTH, TPOU3BEICHUS, YaCTHOTO
(dynkuii. [Ipon3BoaHast CI0KHOM U 0OpaTHON QYHKITHIHA.

23. lupdepeniupoBaHnre HESIBHBIX W MMapaMETPUIECKH 3aJIaHHBIX
¢ynkumii. Jlorapupmuueckoe audpepeHIMpoBaHue.

24. TIpou3BOJIHBIE BHICIIHUX MOPSAKOB.

25. Iuddepentman GbyHKIHH. T'eomeTrpuueckuit CMBICIT
muddepenunana. OcHOBHBIE TeOpeMbl 0 Au(depeHIranax.

26. [Ipumenenne nuddepeHnmana K NpuOIMKEHHBIM BBIYUCICHUSM.

27.0cHoBHBIE TeopeMbl nupdepeHTaILHOTO HCYUCIIeHUs: Pois,
Jlarpamxa u Komu.

28. Ipasuito Jlomurans.

29.VcioBuss MOHOTOHHOCTH (QYHKIUH. OKCTpeMyMbl ()YHKIIHH.
HeobxonuMoe 1 10cTaTOUYHOE YCIOBUS dKCTpeMyMa (yHKITUH.

30. Haubospiiee 1 HAMMEHbIIIee 3HAYCHUST (YYHKITUU Ha OTPE3KeE.

31. Bemmykinocts rpaduka pyskiuu. Touku neperunba. Heobxonumoe u
JIOCTaTOYHOE YCJIOBHS TOUEK Ieperuoa.

32. AcumnToThl rpaduka GyHKIHH.

33. IlepBooOpa3Has. HeomnpeneneHHbI WHTETpajl U €ro CBOWCTBA.
Tabnuia OCHOBHBIX MHTETPAJIOB.

34. OcHOBHbIE METOABI HMHTEIPUPOBAHMS: 3aMEHa INEPEMEHHON u
WHTETPHUPOBAHHE MO YACTAM.

35. OmnpeneneHHbBIN HHTETPANT KaK MPeIeNl HHTETPATbHON CYyMMBI, €r0
CBOICTBa.

36. ®opmyna Hpioroma — JleliOnuma. OCHOBHBIE CBOMCTBa
OTIpE/ICIICHHOTO MHTETpaIa.

37. BprumcneHue OmpeeieHHOTO WHTErpana (3aMeHa MmepeMeHHOH,
WHTETPUPOBaHUE M0 4YacTsiM). VIHTerpupoBaHHWEe 4YETHBIX U
HEYCTHBIX (DYHKIIMI B CHMMETPUYHBIX TIpeeax.

38. HecoOcTBeHHbIE UHTETPAJIBI.

39. I'eomeTpuueckue n (pu3MUECKHE NPHIOKEHHS OIPEAEICHHOTO
MHTETpaja.

40. O6macte omnpenenenuss @OHII. Tlpexen, HeNpPepHIBHOCTD.
CaoiicTBa (PyHKIMH, HEMPEPHIBHBIX B OTPAHMYEHHOM 3aMKHYTON
obmacTu.

41. YacTHbIe POM3BOAHBIC MEPBOTO MOPSAKA, UX TEOMETPHUIECKOE
HCTOJIKOBaHMUE.

42. YacTHbIe TPOU3BOIHBIC BBHICIIMX TOPSIKOB.

43. Tuddepenunpyemocts u nonHbli muddepennman (yHKIHH.
WuBapuantHocTh hopMBI osHOTO AU depeHnurana.

44. Tlpumenenue moxHoro muddepeHyana K NPHOIMKCHHBIM
BeIYHCiIeHUIM. [l depeHunas! BBICIINX TOPSAKOB.

45. TIpousBoaHast cnoxxHO# (yHkuuu. [TonHas nponsBoaHas.

46. TuddepeHunponanue HesIBHOW (HYHKIHH.

47. KacarenbHas TNIOCKOCTh X HOPMaJlh K IIOBEPXHOCTH.

48. DkctpemMyM (yHKIHM IBYX TiepeMeHHBIX. Heobxomumoe u
JIOCTATOYHOE YCIIOBHE IKCTPEMyMa.

49. HawmbGonplree M HauMeHbIIee 3HaYSHUS (DYHKIMHA B 3aMKHYTON
obmacTu.

2 Kypc 3UMHSASA ceccusl

50. JduddepeHnmanpHble YpaBHECHUS: OCHOBHBIC MOHATHSA. 3aiayH,

npuBoAsIre K qruddepeHInanbHbIM ypaBHCHUSIM.




HNupukarop
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51. Teopema CyUIeCTBOBaHHMS M  €OUHCTBEHHOCTH  PEILCHUS
muddepeHInanIbsHOro ypaBHEHHS.

52. VYpaBHEHHUS C Pa3ACASIOUIUMUCS IePEMEHHBIMHU.

53. Opnopoansle nuddepeHnnansable ypaBHeHus | opsaka.

54. Jlunelinsle ypaBHeHuUs. Y paBHeHus beprynmu.

55. VYpaBHeHue B MOJHEIX 1uddepeHimanax.

56. JluddepeHnnanpHple ypaBHEHUS BBICIINX MOPSIIKOB: OCHOBHBIE
TTOHATHS.

57. YpaBHeHHUs, AOMYyCKAIOIINE TOHKEHUE MTOPSIKA.

58. Jlunetinsie quddepeHIraTbHbIC YPABHEHUS BBICIIUX MOPSIKOB.
Wurerpuposanue JIO/[Y ¢ mocTosHHBIME K03 puIreHTaMu.

59. Jlunetinbie HeomHopomHsie JIY. CTpykTypa 0OIIero pemeHus
JIHAY.

60. JuckperHasi ciydaiiHas BeJIMYMHA W CIOCOOBI € 3amaHus.
OyHKIMS pacipeeICHus.

61. MaTtemaruueckoe OXHUJaHUE TUCKPETHOU CIy4alHOW BETUYUHBI
U €ro CBOMCTBA.

62. Jlucriepcusi TUCKPETHOW CIIy9aiiHOW BEJTUYHMHBI M €€ CBOWCTBA.
CpenHee KBaIpaTHIECKOe OTKIOHECHHUE.

63. HenpepwiBHast ciy4daiiHas BenuunuHa. CBoHCTBa  (QYHKIUH
pacrpeieIeHIs.

64. TT10THOCTH BEPOSTHOCTH HEMPEPHIBHOW CIyJaitHOW BETUYMHBI U
€€ cBoiicTBa.

65. UwucioBbie XapaKTEPUCTUKU HEMTPEPBIBHBIX CIYYaWHBIX BEIHYUH.

OIlK-1.2 Pewaer crangaptHele Ilpumepnuie 3a0anusn u 3a0auu

npodeccnoHambHbIC
3a/1a4u C MPUMCHCHHEM
0O0IIENHKEHEPHBIX
3HAHUU

3aganue 1. CocTaBpTe QITOPUTM PEUICHUS .. ... 3a]Ja4H.
3apaua 2. Beruucnure npenen no npasuiy Jlonurans
arcsin(2x —4)

lim :
x—2 x2 —4

3aganue 3. Cdopmynupyiite HE0OXOTUMOE YCIOBHE JKCTpEeMyMa

(GYHKIIMA  OJHOM MepeMEHHOM.

3amaua 4. KakoB reoMeTprU4eCcKHii CMBICI OMPEACTICHHOI0 MHTerpaia

OT JaHHOW (YHKIMM B JaHHOM HHTEpBaje B [IEKApTOBOW CHUCTEME

KoopauHat?

IlIpumepnule npakmuyecKkue 3a0aHUA O1A IK3AMEHOB U 3a4ema:
1. lanbl KOOPAMHATHI BEpILIUH MTUPaMUIbI 44y 44,
A(1;3;6), 4,(2:2:1), A4(-10;1), A4,(—4:6;-3).
AIAZ .

Haiitu:
44 A4,

2 u ;
A1A2A3 :

1) mny pedpa 2) yroy Mexmy pedpaMu

3) yron Mexnay pebpom 44, U TPaHBIO

TUIOMIAIh TPaHU 44,4, ;  5) o0beM mupammub.

2. 2. B tpeyrompauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5)
HAWTH IITMHY BBHICOTHI U3 BEPIIUHEI A.

3. 3. HanmcaTb KaHOHWYECKHE M TapaMeTPUUYECKUE ypaBHEHMS
npsMOi, ipoxosiei uepes Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTh YpaBHEHHE IIJIOCKOCTH, MPOXOJASINEH depes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. loka3atk, 4TO IpsAMble NapaJlIeIbHbL:

x+y-z=0

4)

x+2 y-1 =z
3 2 14 x—y—-5z-8=0

6. Beruucnute npeaensl:

. l+dx—x* . -arcsin2
a) hm% ;0) hm3xcis3x ; B)
xowo x +3x° +2x x>0 cOSX —CO0S” X
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2x 15

lim
x—3 X — 3
d 2
7. Haiigure @ it QyHKOWA:  a) Y= e 0)
dx
x =ctg2t,
y= 1n(sin 2t).
8. HaliTi HeonpeieIéHHbI  MHTETpal: a) J. sin 3x-cosSxdx, 0)
_[ l—ciosx2 dx.B) I(2x+5).exdx.
(x —sinx)
V20
9. BeiuuciuTh ornpeaeneHHbI HHTerpal j ﬂ
2V X2 +5
10. Haiitu 101 b ¢burypsl, OTrpaHUYEHHOU JIUHUAMU:

x=4, y2:4x.

11. Hafitu w  moctpouTh  oOnacTe  ompeneleHuss  QYHKIUH

u= m +(x—y)’

12. Haiitu MIOJIHBII ' muddepenunan byHKIMH:
z=x>Iny —sin2xy.

13. HaliTu 4acTHBIE TPOU3BOJAHBIC TIEPBOTO TMOPSAKA (YHKITUH:
z=5x"y’ +In(x + 4y).

14. Hanucath ypaBHEHHME KacaTeNIbHOM IUIOCKOCTHM M HOpPMald K

MOBEPXHOCTH Z = 1/x2 + y2 B Touke (3,4, 5).

15. Pemure 3anauy Komm:  ycos” xdy = (y2 + l)dx, y(O) =0.
16. Haiinute oOmee pemenue audQepeHnnaIbHOro  ypaBHEHHS
y'+y' =e*

17. Tlpu nmoctaBke ¢ 3aBoja Ha 0a3y 1000 paanonpueMHUKOB, y 55
BBIIUIM M3 CTPOsl jammbl. HallTu BEpOSTHOCTH TOTO, YTO B3ATHIN
Hayzady IIPUEMHHUK OyJeT UCIIPAaBHBIM.

18. [l[pyHrMaeM BEpOSITHOCTH POXKICHUST MalbiMKa W JEBOYKH
paBHbIMU. HaliTi BEpOsSTHOCTH TOTO, 4TO cpenu 10 HOBOPOXKIECHHBIX 6
OKaXYTCSl MaJbYHKaAMHU.

19. Jlan 3aK0oH pacnpeeneHus: JUCKPETHON cllyuailHOI BeTUUUHBIL:

X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02]02
BBIYHCIIUTh €€ MaTeMaTHYECKOE OXKUAAHME, IUCIEPCHIO M CpEJHEe
KBaJIPaTUYECKOE OTKJIOHEHHUE.
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Kon
TOCTHIKEHUS O1ieHOUHBIE CpENICTBA
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KOMIICTCHI N
OIIK-1.3 IIpumenser MeTopl | Ilpumepnsie npakmuueckue 3a0anus
MOJEIUPOBaHUS u | 3aganue 1. Cucremarusupyiite u 0000IUTE BCE KIIIOUEBBIE TIOHATHS U
MaTEeMaTHYECKOTO OpUEMBl pelIeHUs TUMOBBIX 3amad mo Teme «lIpousBognas» u

aHaiIM3a Ui peLICHHs
3aJa4 TEOPETUIECKOr0 U
HPUKJIQIHOTO XapakTepa

«[IprMeHeHNe TPOU3BOJHOM MTPH MCCICIOBAHNHU (DYHKIIHIT». Pe3ynprar
odopmuTe B BUIC TAOIHIIEL.

3agaua 2. [{ns pemieHus 3aiauu caenaiiTe cxeMaTUUYECKHH YepTex U
Mmoiy4ynTe (YHKIMOHAJIHHYIO 3aBHCHMOCTH IO YKa3aHHIO K 3a/ade.
Haiimute obmacth ompeneneHusi 3TOH (QYHKIMH 1O CMBICIY 3aJayuH.
Brruncimre 3Ha9eHUs 3TOM QYHKIIUH IPH TPEX Pa3INIHBIX 3HAYCHUSIX
aprymenTa. Mccnemyite (QyHKINIO Ha HawmOOJbIee W HAaNMEHBIIEE
3Ha4deHns1. OTBETHTE Ha BOIIPOC 3a/IaUH.

«Ceuenne TOHHENsT UMeeT (GOopMy NPSMOYTOJBHHUKA, 3aBEPIICHHOTO
nonykpyroM. [lepumetp ceuenus 18 m. Ilpu kakoM paauyce nonykpyra
IUIOIA/Ib CCUCHUS OyIeT HAanOOIBbIICH ?»

O603HaYbTE pajuyC MONYKPYra 4depes / U BBIPA3UTE IUIOMAIb O
ceuyennst Kak pynkumio ot 7': § = S(r).

3ananme 3. Ha xaxoii BEICOTE r HaJ] IEHTPOM KPYIJIOTO CTOJIA paauyca a
CJIEJIyeT MOMECTUTh JIaMITy, YTOOBI OCBEIICHHOCTh Kpas CTONa ObLIa
Haunboupineii? (CaMOCTOSTEIBHO IPOAHATTU3UPOBATE - 3HAHUS, METOIbI
KaKoTO pasfesia MaTeMaTHKH MOTpPeOyloTCs Ui pPEHICHHS JaHHOU
3a/1a4m).

Ilpumepnsle npuknaousie 3a0auu u 3a0anHus

A(1;0;1) B(4;4;6)

3agaua 1. IIpoBeputh, JeKaT U TOYKH s s
C(2, 2 3) u D(IO’ 14; 17) B OJTHOH IIJIOCKOCTH.

3agaua 2. [Ipy moCcTpOCHUHU BUCSIYETO MOCTA 4Yepe3 peuky «Tuxas» u
BBISICHEHUM HAJIKHOCTH COOPYXEHUsI, CTYICHTBl CTpOHOTpsia
CTOJIKHYJIMCH C PEIICHUEM CIICAYIOLIEeH 3a/1auu:

Tpoc, noaBelIeHHBI 32 Ba KOHI[A HAa OJMHAKOBOH BBICOTE, UMEET
¢dopmy nyru napabossl. PaccrosiHne Mex1y TOUKaMK KpEIUICHHs! PaBHO
24 M. I'ny6una nporuba Tpoca Ha pacCTOSHAU 3 M OT TOUKH KPEIJICHUS
paBHa 40 cm. OnpenenuTs TIyOnHY MPOruda Tpoca MmocepeIuHe MEeKIy
KPETJICHUSMH.

y F= (1; 2; 5)
3amaua 3. Haiitu paboty cuibl 3JIEKTPOCTATUYECKOT O
NOJs, 1O TEPEMEIICHHIO DJJIEKTPUYECKOTO 3apsaa M3 TOYKH
=042) | Mo =(47:4)

. X—COSXx

lim———
3ananue 4. [lokaxuTte, 4TOo Tpemen *~*X+COSX He MOXKET OBITh
BBIYUCIIEH Mo TpaBuny Jlomurans. Haitaute 3TOoT mpenen Apyrum
CIoco0oM.
3aganue 5. 3aBUCUMOCTH MyTH OT BPEMEHH MPHU NPSIMOIUHEHHOM

1
3 2
JIBUKEHUU TOYKHM 3aJaeTcsl ypaBHeHueM § = —¢~ +2¢t° —3,rme § -

IOyTh B M, @ [ BpeMs B C. Beramciure ee CKOPOCTh M YCKOPEHHE B
MoOMeHT Bpemenu ¢ = 4cC .

f[x)=3—x2

MpoBeZieHa KacaTenbHas. Haitm 1uiomans TpeyroiabHUKA,
00pa30BaHHOTO KacaTeIbHOM M OTPE3KaMH, OTCEKaEMbIMHU €0 Ha OCAX
KOOpAMHAT.

3apaua 7. B mapke arTpakuuoHoB ropoga N OAMH M3 OTpPE3KOB
TPAaeKTOpUU  JBIDKEHHs Moe3la B  «AMEPHUKAHCKHX TOpKax»

s(t)=Asin(wt + @,)

3amaua 6. K rpaduxy dpynkimm B €r0 TOUKe ¢ abcruccoit

Xg =

MpEeJCTaBIsIeT COO00I CHHYCOUY:
U (0 — U3BECTHEIC YKCIIA.
OnpenenuTh yroyl HakJIOHAa K TOPU30HTY TIOCETUTEIS aTTpakiuoHa /1. B
MOMEHT BpEMEHH #] €T0 ABMKECHHUS IO STOMY OTPE3KY.

3aganue 8. [lomymaiiTe, ¢ MOMONIBIO CPEACTB KaKOro pasjena
MaTEeMaTHKH MOYKHO PEIIUTH CIIEIYIONIYIO 3a/1ady.

«ns  yOopkm cHera Ha  yJOMIIAX TOpoAa  HCIOJB3YIOTCS
cHerovoopounsie Mmarmmuabl. OHU DAOOTAIOT B TEYEHHE CBETIIOTO

,rae 4, o




0) Ilopsimoxk npoBeleHHS] NPOMEKYTOYHOH AaTTeCTAllMU, IOKAa3aTeJM W KPUTePUHU
OlleHUBAHMSA:

[IpomexyTounast arrecTanus Mo AuCHUILTNHE «MaTemaTukay BKIIOYAET TEOPETHUYECKUE
BOIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YUaIOIUMUCS 3HAHUM, U IPaKTUYECKUe
3aJaHMs, BBISBIISIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, IPOBOAUTCS B hopme
JK3aMeHa U B (hopMe 3aueTa ¢ OLICHKOM.

DK3aMeH MO JaHHOM TUCIMILIMHE MPOBOIUTCS B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
Ouieram, KaXabli U3 KOTOPBIX BKIIIOUAET | TeOpeTHUeCcKrii BONIPOC U TPU MPAKTUUECKUX 3aJaHUS.

IMoka3aTenu U KPUTEPUH OLIEHUBAHHUS 3a4eTAa:

- 7S caauM 3a4yera C OICHKOM oOydarommiicsi MOKa3blBaeT C(HOPMUPOBAHHOCTh
xomnereHiuu OIIK-1; T.e. cTyIeHT HOJKEH NOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHEeHUS! HH(POPMAIUH, UHTEJUIEKTyalIbHbIE HaBBIKU PEIICHUS 3a/1a4;

- 3a4eT He CAAH, €CIM pPEe3ylbTaT OOy4YeHHsS HE JOCTUTHYT, OOYJaroIIMHCS HE MOMKET
MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOM3BEACHUS U OOBSICHEHHSI HHPOPMAIMK, HE MOKET MMOKa3aTh
WHTEJUICKTYaTbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «OTJHYHO» (5 0a/mioB) — oOyJaronuiics JEMOHCTPUPYET BBICOKHI YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMAaTHYeCKOEe M TIIyOOKOe 3HaHHE
ydeOHOro Marepuana, CBOOOIHO BBIMONHAET MPAKTHUYECKUE 3aJaHMs, CBOOOJHO OMEPHPYET
3HAHUSIMH, YMCHUSIMH, TIPAMEHSIET UX B CUTYAIMsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamra) — oOyJarouuics IEMOHCTPUPYET CPEIHUM YPOBEHB
c(OPMHPOBAHHOCTH KOMIICTCHLIMU: OCHOBHBIC 3HAHHS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTEeNIbHbIE OINOKU, HETOYHOCTH, 3aTPYJHEHUS PU aHATTUTUUECKHUX OIEpalusX, IepeHoce
3HAHWI U YMEHU HA HOBBIE, HECTAHIAPTHBIC CUTYAIIUH.

— Ha OIEHKY «YAOBJETBOPUTEIbLHO» (3 Oamma)— oO0ydJaromuiics IeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMU: B XOJ€ KOHTPOJIBHBIX MEPONPUATHIA
JOTYCKalOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTACNbHBIX 3HAHUW, YMEHUH, HaBBIKOB,
OOyJarOIIMIACS HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHHS TPU ONEPUPOBAHWH 3HAHUSMHU U
YMEHMSIMH NIPU X MIEPEHOCE HA HOBBIE CUTYALIUH.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OILICHKY «OTJHYHO» (5 0a/mioB) — oOyJaroniuiics JEMOHCTPUPYET BBICOKHI YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMAaTHYeCKOEe M TIIyOOKOe 3HaHHE
ydeOHOro Marepuana, CBOOOIHO BBINMONHAET MPAKTUUYECKUE 3aJaHMs, CBOOOJHO OMNEPHPYET
3HAHUSIMH, YMCHUSIMH, TIPUMEHSIET UX B CUTYaIUsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamra) — oOyJarouuics IEMOHCTPUPYET CPEIHUM YPOBEHB
c(OPMHPOBAHHOCTH KOMIICTCHLIMU: OCHOBHBIE 3HAHHS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIINOKU, HETOYHOCTH, 3aTPYJHEHUS PU aHATTUTUUECKHUX OIepalusX, epeHoce
3HAHWI U YMEHU HA HOBBIE, HECTAH/IAPTHBIC CUTYAIIUH.

— Ha OIEHKY «YAOBJETBOPUTEILHO» (3 Oamma)— oO0ydJaromuiics IeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETCHIIMU: B XOJ€ KOHTPOJIBHBIX MEPONPUATHHA
JOTYCKalOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTACNbHBIX 3HAHUW, YMEHHH, HaBBIKOB,
OOyJarOIIMICS HCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHHS TPU ONEPUPOBAHWH 3HAHUSMHU U
YMEHHSIMH NPU X MIEPEHOCE HA HOBBIE CUTYALIUH.

— Ha OLICHKY «HeYy/J10BJIETBOPUTEIbHO» (2 Oasuia)— 00yJyaromuicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOMKET
MOKa3aTh UHTEJUIEKTyallbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4 WIIK He MOXKET MOKa3aTh 3HAHUS
JTa)kKe Ha YPOBHE BOCIPOU3BEACHUS U 00BACHEHUS HHPOPMAITHIH.

— Ha OIICHKY «HEYIOBJIeTBOPHTEeIbHO» (1 Oamt) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHHS Ha YPOBHE BOCIPOU3BEACHHUS M OOBsACHEHUS UHPOpMAlMU, HE MOXKET I[0Ka3aThb
WHTEIUICKTYaTbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1ad.



