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I. AuHoTanus

1. lleau u 3aga4um JUCHUILIMHBI «MaTeMaTHKA»

Lenbro 0OCBOEHUS TUCLUATIINHBI SBJISIETCS:

(dbopMHpOBaHKE U Pa3BUTHE Y OOYUAIOIIUXCS KOMIIETEHIIHA B 001aCTH UCTIONH30BAHUS
MaTEMAaTUYECKOr0 anmapara pa3IudHbIX Pa3AeoB BbICIIEN MATEMATUKH [l PELLICHUS
CTaH/IapPTHBIX MAaTEMATUYECKUX 33/1a4 B PA3IMUHBIX 001aCTSIX.

3agauaMu OCBOEHUS JUCLIATUIMHBI SIBIISTFOTCSL:

® [M3y4CHUE OCHOBHBIX NOHATUA W NPUHLMIIOB U3 Pa3IM4YHBIX Pa3AeiioB
BBICIIIEH MAaTEMaTHKH,

® 3yYEHUE OCHOBHBIX METOJOB M MPUEMOB PEIICHUS Pa3IMYHbIX MaTeMa-
TUYECKUX 3a]1a4,;

® OBJIAJICHHUE OCHOBHBIMH MPHUEMaMH PACCYKICHUN U HaBbIKAMH, HEOOXO-
JMMBIMU ISl PEICHUs] CTAHIAPTHBIX 3a/1a4 JIMHEWHOM aireOphl, aHaIM-
TUYECKON TEOMETPUU Y MATEMATHYECKOTO aHAJIM3A.

2. Mecto quciuiuinibl B cTpykrype OOII

HuciunnnHa «MareMaTnka» OTHOCUTCS K 00s3aTeIbHOM YacTH y4eOHOTro
maHa. OHa u3y4aeTcs Ha IIEpBOM Kypce B TEUEHHE JBYX CeMECTpOB. VIHTEHCHUB-
HOCTb M3YYEHHUSI COCTABJISET: MEPBBIM CEMECTP 2 4. NPAKTUYECKUX 3aHATHUN, BTO-
pOM ceMecTp 2 4. NPaKTUYECKUX 3aHSATUM.

N3ydaemas DUCHUIIIMHA JIOTUYECKU U COJEPIKATEIBHO-METOANYECKH B3au-
MOCBSI3aHa C JUCLUIUIMHON: MHpopMaTuka. TpeboBaHUS K «BXOAHBIMY» 3HAHUSM,
YMEHHSM U TOTOBHOCTSIM 00YYaroLIerocsi, HEOOXOAUMBIM IIPU OCBOCHUH JTaHHOW JIHC-
LUIUIMHBI 1 IPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS MPEAIIECTBYIOIUX JAUCIUILINH!
3HAHMS U YMEHUs, [TOJIy4YEHHBIE B paMKaX IIKOJIBHOIO Kypca MaTeMAaTHKHU.

3. O0béM TUCHMILIMHBI COCTABIISIET 6 3aUeTHHIX eauHuIl (216 yacoB), B TOM
yucyle KOHTaKTHasg paboTa: mpakTuueckue 3ausaTusa 70 yaca, caMoCcTosiTeNbHas: paboTa
110 yacos, B TOM unciie 36 4acOB — KOHTPOJIb.

4. IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00yYeHMS 10 JUCUHMILIMHE (MJIM MOIY-
JII0), COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTaTAMH OCBOCHHUsI 00pa3oBaTe/ib-
HO IPOrpaMMBbI

Ilnanupyembie pe3yib- | [Ll1anupyemMble pe3yabTaTbl 00y4eHHUsI 0 TUCHUILIMHE
TAaThl OCBOEHMsI 00pa30-
BaTeJIbHOH MPOrPaMMBbI
(¢popmupyembie KoOMITe-
TEHIUM)

YK-1 Cnocoben ocy-| YK-1.1 - Anamusupyer npoOJeMHYIO CUTYyallMI0 Kak
IIECTBJIATh  KPUTHYE- | CHCTEMY, BBISIBIISISI €€ COCTABJISIONINE U CBSI3M MEXKITY
CKHMil aHaIM3 NpolJieM- | HUMU

HbIX CUTYyallUi HA OCHO-




Be CHCTEMHOI'0 MOJIX0/a,
BbIpa0ATHIBATH CTpPAaTe-

T'UI0 AeficTBUH

5. ®opMa NPOMeKYTOUYHOM aTTecTAllii, CeMeCTP MPOX0KIeHUsI: B IEPBOM

CCMCCTPEC — 3a4CT, BO BTOPOM CEMCCTPC - IKIAMEH.

6. SI3bIK MpenoIaBaHus PYCCKUil.

I1. Conep:xkanue quCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jiejiam) ¢
YKa3aHHeM O0TBEJEHHOI0 HA HUX KOJIUYeCTBA aKaleMH4eCKHUX YaCOB U BI/IOB

Y4eOHbIX 3aHATHI

HOW NIEPEMEHHOM.

VYuebnas nporpamma — | Becero | KonTaktHas pabota (4ac.) CamocTos-
HavMEHOBaHue pazjie- | (yac.) TeNbHas pabo-
JIOB M TEM Jlex- | IIpaKkTn4eckue 3a- | 1, prom upc-
g HATHA J1e KOHTPOIIb
BCE- | B T.4. IMpak- (dac.)
ro THYECKas
MOJITOTOBKA

1. MaTtemaTuka Kax
Hay4yHasi JUCHUILIMHA. 12 0 2 0 10
2. DIIEMEHTHI TEOPUU
MHOECTB. 15 0 4 0 11
3. OCHOBBI JIMHEHHOU
anreOpswl. 32 0 12 0 20
4. Tnddepenunanbuoe
UCYHCIIeHUE (PyHKIIMH 39 0 14 0 25
OJHOM MEPEMEHHOU.
5. NnTerpanbHoE Hc-
YUCIIEeHUE (PYHKIIMH OJ1- 39 0 14 0 25




6. AHaIUTHYECKas Treo-

METpHS. 37 0 12 0 25
/. DneMeHTbl KOMOUHa-

TOPUKU U OCHOBHI TE€O- 42 0 12 0 30
pUH BEPOATHOCTEN.

Kourtpoan 36

UTOI'oO 216 0 70 0 146

I1l. O6pa3oBaTesibHbIE TEXHOJIOTUH

VYyebnas nporpamMmma —
HAaUMEHOBaHUE Pa3/IeJioB U
TeM

Bun 3anatusa

O06pazoBarenbHbIE TEXHOJIO-
THH

1. MaremaTka Kak Hay4Has

TpaI[I/II_II/IOHHBIe JICKIIMOHHO-

JUCLUTIINHA. MPaAKTUYECKOE CEMUHApCKUe (M3yUeHUe
TEOPETUYECKOTO MaTepuaa,
perieHue 3aaa4).

2 DJeMEeHTbl TEOPUU MHO- TpanuimoHHbIE JIEKIUOHHO-

JKECTB. MPAKTUYECKOE CEMUHApCKue (M3yueHue
TEOPETUYECKOr0 MaTepuaa,
pelieHue 3aaaq).

3. OCHOBBI JIMHEWHOH aJI- TpaaguurOHHBIE JTEKIITUOHHO-

reOphl. MIPAKTUYECKOE CEMUHapCKue (M3yyeHue
TEOPETUYECKOTO MaTepuaa,
pelieHue 3aaaq).

4. MudbdepennuanbHoe uc- TpaauimoHHbIE JIEKIIUOHHO-

qyuCJIeHne (PYHKIIMU OJJHOM | MPaKTUYECKOe CEMUHApCKue (M3yueHue

MIEPEMEHHOM. TEOPETUYECKOT0 MaTepuaa,
pelieHue 3aaa4).

5. MHTerpanbHoe ucuucie- TpaauMOHHBIE JIEKIIMOHHO-

HUE (PYHKIIUM OJTHOM Tepe- | MPaKTUYECKOoe CEMUHApCKUe (M3yueHue

MEHHOU.

TEOPETUIECKOr0 MaTepuarna,
pelieHue 3aaaq).




6. AHaUTHYECKas TEOMET-

TpaauimoHHbIE JIEKITMOHHO-

pusi. IPAKTHYECKOE CEMHUHApCKUE (M3yueHue
TEOPETUUECKOr0 MaTepuaa,
pelieHye 3aaaq).

7. Di1eMeHTbl KOMOMHATO- TpanuiMOHHBIE JIEKINOHHO-

PUKH U OCHOBBI TEOPUH BE- | PAKTHYECKOE CEMUHApCKue (M3ydeHue

POSITHOCTEM.

TEOPETUYECKOI0 MaTepHala,
pelieHue 3aaa4).

V. Ouenounbie MaTepHaJIbl /51 MPOBEIEHUs TeKYIIeil U MPOMEeKYTOY-

HOM aTTecTalu

TunoBbie KOHTPOJIbHBIC 3a/IaHUS W/WIIA KPUTEPUU JJI IPOBEPKHU YPOBHSA chopmu-
poBanHocTH komneTeHIu YK-1: Cnocober ocywecmensmo kpumuueckuil ananu3s
NPOOIEMHBIX CUMYAYULL HA OCHO8e CUCMEMHO20 N00X00d, 8blpabamvléams cmpame-

2UI0 oellcmauil

Nupukarop YK-1.1: Ananusupyem npobremuyro cumyayuro Kak cucmemy, 6visi6-
TS5l ee COCMAsaAowue U CesA3U MeiHcoy HUMU

TpeboBanus k
oOy4aroniemycs

TuIoBbIE KOHTPOJIBHBIE 3313~
HUS 1T OLICHKHU 3HAHUH, yMe-
HUI, HABBIKOB

[lokazarenu n KpuTepuu
OLICHMBAHUS, IIKaja OLECHU-
BaHMUS

3HaHUE OCHOBHBIX
MIOHATHM, OIIpese-
JIEHUW U TEOPEM

1. OcHOBHBIE IOHATHS,
omnpeeJieHUs1 U TEOPeMbI

1. YcTaHOBUTH COOTBETCTBUE
Mexay (GyHKIMEH u ee rpa-
puxom.

2. YCTaHOBUTH COOTBETCTBHUE
Mexay QYHKIMEH U ee TPou3-
BOJIHOM.

3. JlaTp omnpeneneHue ciaox-
HOU (PYHKITUH.

4. JlaTh omnpeiesieHue BEPOST-
HOCTH.

JlaH MOHBIN BEPHBIN OTBET

Ha BOpOC — 5 0ajios;

» JlomymieHa ommuoka, He
MpUBE/IIAs K CYIIle-
CTBEHHOMY UCKaKEHUIO
cMBIcIa — 3 Oaiia;

* JlomylieHbl TOTHYECKUE
OIMOKHU, CBUJIETEIIb-
CTBYIOIIHE O HEMTOHNUMa-
150701

NJIN
oTBeT He JaH — () 6ammoB




YMmenue npume-
HSITh OCHOBHBIC
dbopmyIIbl, TEOpE-
MBI U OTIpeierie-
HUS TIPY PEIICHUH

1. Haiitu npon3BOAHYIO

dynkmmm: ¥ =x°J1-x* ;
=In(x+3\/x2+16];

X+1

NMmeeTcs BEpHOE pEILICHHE,

BKJTFOYAFOITICE MPABHIIbHBIN

OTBET — 5 0aJIJIOB;

» JlaHO BEepHOE pEIIICHHUE,
HO ITOJTy4YEeH HEIPaBUIIb-
HBIM OTBET M3-3a apudme-

TUYECKOU OMUOKU
N
B pemennn umerorcs
JUIIHUE WJIA HEBEPHBIE
3aMKCH, HE OT/IECJICHHBIE
oT pemieHus — 3 Oasia;
Nmeetcs BepHOE pertie-
HUE YacTH 3a7a4uu — 2

3a1a4 y=IN——=
VX2 —x+1
y =c0s® 3X +v/1+sin”5x :
y =cos?3x-(1-sin3x).
2x . VX
y=— Y=
,/5+4x2 arccos/x .

y= arCtg Oamnna;
x?+1 ’
* Pemenue He 1aHO

2. B rpynme 12 cTyeHTOoB, WIN
Cpear KOTOPBIX 8 OTIIMYHU-

JTAHO HEBEPHOE pPELICHUE
koB. Ilo cniucky Hayady oTo-

— 0 GamioB

Opanbl 9 ctyneHToB. Halitu
BEPOSITHOCTH TOTO, YTO CPEIU
OTOOPAHHBIX CTYJEHTOB XOTS
ObI 7 OTJIMYHHUKOB.

V. Yue6Ho-MeTOoqU4YecKOe U HHPOPMAIIMOHHOE O0ecniedeHUe TUCHHUILTUHBI
1. Pexomenayemas imreparypa

a) OcHOBHas1 TUTEpaTypa:

1. boromonos, H. B. Maremaruka : y4eOnuk mns By3oB/ H. B. boromosos,
I[1. U. Camoiinenko. — 5-e uszf., nepepad. u gon. — Mocksa : FOpaiit, 2024, —
401 c. — Texkcr : anmexktponnbii. — URL: https://urait.ru/bcode/535729 (nata 06-
pamenus: 22.02.2024).

2. Kpacc, M. C. Marematuka J1j1s1 5KOHOMUYECKOTo OakanaBpuara : ydeOHuK / M.
C. Kpacc, b. I1. UynpeiHoB. — Mocksa : UH®PA-M, 2023. — 472 ¢. — TekcT : Mek-
tpounbid. - URL: https://znanium.com/catalog/product/1933160 (mara oOpareHus:
22.02.2024).

0) JlonosiHuTeILHAS JINTEPATYypA:
1. Kpacc, M. C. Maremaruka B 3koHOMUKe. ba3ossiii kypc : / M. C. Kpacc. — 2-e uzn.,
ucrhp. u jon. — Mockga : 3aarensctBo FOpaiit, 2022. — 471 ¢. —TekcT : 35eKTpoH-
ue1it. — URL: https://urait.ru/bcode/507471 (nata ooparmenus: 22.02.2024).
2. lllumayes, B. C. Maremaruka : yueOHuk u npaktukyM / B. C. [llumages ; noa penax-
et A. H. Tuxonosa. — 8-e uzg., nepepad. u gon. — Mocksa : FOpaiit, 2023. —



https://urait.ru/bcode/535729
https://znanium.com/catalog/product/1933160
https://urait.ru/bcode/507471

447 ¢. — Tekcr : anextponnsii. — URL: https://urait.ru/bcode/511549 (ata obpariie-
Hust: 22.02.2024).

2. IIporpamMmmHoe odecrieyeHne
a) JIMueH3uoHHOe MPOrpaMMHOe o0ecreyeHmne
MS Office 365 proplus— Axt npuema-niepenaun Ne 687 ot 31 mrons 2018
MicrosoftWindows 10 Enterprise— Akt npuema-niepenaun Ne 687 ot 31 uronst 2018
MicrosoftOffice 365 proplus— Akt npuema-miepenaun Ne 687 ot 31 urons 2018
MicrosoftWindows 10 Enterprise— Akt npuema-niepenaun Ne 687 ot 31 urois 2018
KasperskyEndpointSecurity 10 mist Windows — AKT Ha riepeiaqy mpas
Ne956 ot 18 oxTsa6ps 2018 1.
0) CB00OIHO pacnipocTpaHsieMoOe MPOrpaMMHoOe obecredeHue
Adobe Reader XI
Any Video Converter 5.9.0
Google Chrome
WinDjView 2.0.2
3. CoBpeMeHHbIe podeccuoHaNbHBbIE 0a3bl JAHHBIX U HHGOPMAIIMOHHbIE
CIIPABOYHbIC CUCTEMbI
1. 3bC «ZNANIUM.COM» www.znanium.com;
2. OBC «YHuBepcuTeTcKas onommoreka oraiie» https://biblioclub.ru
3. OBC IPRbooks http://www.iprbookshop.ru;
4. OBC «Jlaup» http://e.lanbook.com;
5. 3bC BOOK.ru https://www.book.ru
6. ObC TeI'Y http://megapro.tversu.ru/megapro/\Web
7. Hayunas snextponnast oudnmuoreka eLIBRARY .RU (moamucka Ha sxypHaibl)
https://elibrary.ru/projects/subscription/rus_titles_open.asp
8. Penosurapwmii TBI'Y http://eprints.tversu.ru

V1. MeTroanueckune MmaTepuasibl Uisi 00y4arOIIMXCS 110 OCBOCHUIO THCIH-
IJIUHBI
1.  TlnaHbl MpaKTUYECKUX 3aHATUI U METOJMYECKUE PEKOMEHAAINU K HUM;
2.  Meroanueckue ykazaHus MO MOATOTOBKE K MPAKTUYECKUM 3aHATUSIM
3. BOIIPOCBI K 5K3AMEHY
4, TpeGoBaHUsI K pEUTUHT-KOHTPOJIIO.
1. IlnaHbl NPaKTHYECKUX 3AHATHI U MeTOAMYECKHE PEKOMEHIAUMH K
HUM

Tema 1. Mamemamuxa kaxk nHayuynaa oucyunauna. IIpenMer u 3agaun marema-
TUKU. OCHOBHBIE 3TaIbl CTAHOBIICHHUS] MATEMAaTUKH.

Tema 2. Ocnoenvle nonamus meopuu mMHo)icecme. 1lonaTue MHOXKECTBA. 3ajia-
HHUEe MHOXkecTBa. Ilycroe, yHuBepcainpHoe MHOkeCTBO. [logmHO)ecTBO. [{narpam-
MBI Oiinepa-Benna. Onepanuu Han mHOkecTBamu. OObenuHEeHUE, TIepeceueHue,
BBIYMTAHKE, JOMOJHEHHE MHOXKecTB. CBOWCTBa OOBEAMHEHHUS W TEpeceYeHUs
MHOECTB. UHCIOBbIE MHOXKECTBA KaK MPUMEPhl OECKOHEUHBIX MHOXECTB. Mori-


https://urait.ru/bcode/511549
http://www.znanium.com/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://megapro.tversu.ru/megapro/Web
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/

HOCTh MHOX€CTBa. CUETHOCTh MHOYKECTBA PALMOHAIBHBIX 4YHCEN. MHOXECTBO
MOIIHOCTH KOHTHUHYyMa. HeueTHOCTh KOHTUHYYMa.
Tema 3. @ynkyuu. O61ee nousitue pynkuuu. CrnocooOsl 3ananust PyHkuu. Jin-
HelHas uarepnossinud. ['padguk dynkumn. OcHOBHBIE CBOMCTBA (DYHKIIMH (MOHO-
TOHHOCTb, YETHOCTb, IEPUOIUYHOCTH). DIIEMEHTApHbIE (PYHKIIUU U UX CBOUCTBA.
Tema 4. /lupgpepenyuanvruoe ucuucnenue ynkuuu 00Hou nepemennoil. llpe-
nen QyHKIUU B O€CKOHEYHOCTU U B Touke. OCHOBHBIE CBOMCTBa mpenenos. [Ipu-
3HaKH CYIIECTBOBaHMs mpesena. HempepblBHOCTh GyHKIIUHU. 3a1auu, MTPUBOISIINE
K MOHATHIO Npou3BOAHOU. OmpeneneHrue Mpou3BogHONW (yHKIMU B Touke. ['eo-
METPUYECKUN M (PU3NYECKHI CMBICI MPOU3BOAHON. 3aBUCUMOCTh MEXAY HEmpe-
pBIBHOCTHIO U nuddepentmpyemoctsio pyHkimu. OcCHOBHbIE MpaBuiia AuQhepeH-
rupoBanus. [IpousBogHbie 3MeMeHTapHbIX QYyHKIHHA. [Ipunoxenus: mpou3BOIHOM
K PEHICHUIO 3aJlad Ha HAaXO0KJICHHE HauOOJIBIIEr0 W HAWMEHBILIEro 3HA4YCHMS
¢ynkun. UccnenoBanue QyHKIMA U IOCTPOEHUE UX IPa(UKOB.
Tema 5. Humezpanvnoe ucuucnenue. HeornpeneneHHbI HHTETPAI U €TO0 OCHOB-
Hble cBoicTBa. Tabnuia HeonpeneaeHHbIX HHTErpanoB. OnpeaeneHHbId HHTETpa
KaK IIpelesl MHTErPAIBHOM CyMMBI M €r0 I€OMETPUYECKHH CMbICI. OCHOBHBIE
CBOICTBA omnpeeraeHHoro uurerpaia. @opmyna Hetorona-JleiOHuma.
Tema 6. lugpghepenyuanvnuvie ypasuenusa. llonsatue nuddepeHIManbHOr0 ypas-
HeHus. OOuiee u yactHoe peuieHus. [lopsanok ypaBHeHus:. OCHOBHBIE TUIIBI TUQ-
dbepeHIMaIBHBIX YpaBHEHUM nepBoOro nopsiaka. 3agada Korm.
Tema 7. Inemenmol KomoOunHamopuku. Teopus COCIMHEHHUS U UCTOPUSA €€ BO3-
HukHOBeHUs. [lonarue pakropuana. IlepecranoBku. Pazmemenus. Coueranusi.
Tema 8. Teopua eepoamnocmeii. Kinaccuueckoe ONpeneieHUE BEPOATHOCTH.
YucrioBble XapaKTEPUCTUKU JUCKPETHBIX CIyYalHbIX BEJIUYHMH. 3aKOHBI pacipesie-
JIEHUSI BEPOSITHOCTEW HEMPEPBIBHBIX CIYYANHBIX BEIUYHMH. 3aKOH OOJBIIMX YHUCEI
Y LEHTPAJIbHAS NIPEENIbHAS TEOPEMA.

2. MetoauyecKue yKa3aHus 10 NOATOTOBKe K NPAKTHYECKUM 3aHATHAM

[TpakTHyeckue 3aHATUS IPOBOJATCS C LIEJIBbIO BRIPAOOTKH Y CTYIAEHTOB yMe-
HUW U HABBIKOB pemieHus 3anad. OHU TpHU3BaHbl YTIyOUTh M PACIIMPUTH 3HAHUS
CTYZCHTOB, a TaKXX€ Pa3BUBATh UX MATEMaTUYECKUE CIOCOOHOCTH, MPUBUBATh UH-
TEPEC U BKYC K CAMOCTOSITEJIbHBIM 3aHITHUAM IO MATEMATHKE.

YMeHune pemars 3a1a4M SIBISETCA OJHUM M3 OCHOBHBIX IIOKA3aTeNel ypOBHS
BaIlIEr0 MaTEMaTUYECKOrO Pa3BUTHA, TITyOMHBI YCBOECHMSI Y4eOHOro MaTepHaa.
Hepenako cTyneHT, 3Hasi BCe TEOPETUUYECKUE TOJ0KEHUS, IPaBUiIa U (DOPMYJIbI, 3a-
TPYJIHSAETCS MPUMEHUTDh UX TP PEUICHUU 3aJ]a4M WM 3alyThIBACTCA MPU PEIICHUN
JaXKe HECJIOXHBIX 3aJad. DTO CBHUJAETEIbCTBYET 00 OTCYTCTBUHM MPAKTHUYECKHX
HABBIKOB.

OO61iee mpeacTaBIeHUE O MPOLIECCEe PEIICHMS 3aa4 KaK O CJII0)KHOM M MHO-
rOIJTAHOBOM MPOLECCE AAET CAEAYIOIIAs CXEMA:

1-#1 otan - aHanu3 3a7aun (€Cau NPUTIIAAETHCS K JI000i 3a1a4e, TO YBUAUM,
YTO OHA MPEJCTABISET cOO0N TpeboBaHME WM BOMPOC, HA KOTOPHIA HAI0 HAWUTHU
OTBET, ONIMPASICh U YUWUTHIBAs T€ yCIOBUA, KOTOPbIE yKa3aHbl B 3a1ade. [loatomy,
npUcCTynasi K pelIeHnI0 KaKoi-In0o 3a/1a4uu, HaJl0 €€ BHUMATENbHO U3yUnTh, yCTa-



HOBHUTb, B UEM COCTOSIT €€ TpeOOoBaHUs (BOMPOCHI), KAKOBBI yCIOBHS, UCXOJS U3
KOTOPBIX, HAJI0 peuaTh 3a7auy);

2-011 3Tal - cxeMaTuueckas 3aruch 3a1a4u;

3-uii 3Tan — MOUCK croco0a perieHus 3a1auu;

4-pIii ATaN — OCYIIECTBICHUE PEIICHUS 3a/1a4K;

S-bIl ATAI — MPOBEpKa pelIeHus 3a/1a4u;

6-0i1 aTanm — uccieno0BaHNE 3a/1a4K;

7-oif 3Tan — (opMyJIMPOBAHHUE OTBETA 3a/1a4H;

8-if aTanm — aHanM3 peuIeHus 3a4a4u.

Jlnsa peanuzanuu HauboJee BaXKHOTO TPETHEro dTarna MOXKHO PyKOBOJICTBO-
BATHCS CIEAYIONIUMHU PEKOMEHAALUSMM:

1) OcmbicnuTe noctaHoBKy 3aauu (Uto HemszBectHO? UTo nano? B yem co-
CTOUT ycnoBue? Bo3MOXHO JI yJOBIETBOPUTH YCIOBHUIO? J[OCTATOYHO JU yCIIO-
BUE ISl OIIpeNieNICHUs] HeM3BecTHOro? Beenure noaxoasamue o0o3HaueHus, pasje-
JIUTE YCIOBHUE HA YaCTU U 3aMUIINTE UX).

2) CocraBbTe IJ1aH peuieHus (Hy>KHO HalTH CBA3b MEX]y JaHHBIMU U HEU3-
BeCTHBIMU. Ecim He ynaercs cpazy OOHApYKUTh 3Ty CBS3b, BO3MOYKHO, IOJIE3HO
OyZAeT pacCMOTPETh BCIIOMOTraTeNbHbIE 337a4uu, 0ojiee JOCTYIHYIO CXOHYI0, OoJiee
YAaCTHYIO0, AHAJIOTUYHYO; IPOBEPUTH BCE JIM JAHHBIE HCIIOIb30BAHBbI).

3) OcyuiectBuTe I1aH (OCYIIECTBIISAS IUIAH PELIEHUS,, KOHTPOJIUPYITE KaxK-
JbIA CBOM 11ar; YO€XKIECHBI JIM Bbl, YTO MIPEANPUHATHIE BAMU LIATH MPABUIIBHBIE).

4) Uzyuute nonyuenHoe pemenue (Henw3s au mpoBeputh pesynbrat? Henb-
351 TM IPOBEPUTH X0A pemieHusa? Henb3s JIn NOJIy4uTh TOT XK€ pe3yJbTaT MHAde?
Henp3ga nu B KakoW-HUOYIb OpYroi 3ajade UCIHOJIb30BaTh MOJYYEHHBIN pe3yiib-
Tat?)

JIns peuieHus TUIOBBIX 3aad HAJAO HCIIOJIb30BaTh AJITOPUTMBI, KOTOPHIE
MOTYT OBbITh C(HOPMYIMPOBAHBI MPENOJIABATENEM WM CKOHCTPYMPOBAHBI CTYJICH-
TOM CaMOCTOSITENbHO. [IJIs1 yCBOEHHS airopuTMma LeJecooOpa3HO peann3oBaTh
IIPUMEPHO TAKHUE TAIIbI:

1) perieHre HOBOM 3a7a4l HA OCHOBE UMCIOIIUXCS 3HAHUM;

2) o0oO1mieHne penieHruss M BBISIBICHUE ITOCICAOBATEILHOCTH IIaroB ajiro-
pUTMa;

3) HemocpeACTBEHHOE CJEIOBAaHUE AITOPUTMY MpPU PEIICHUU CIEeAyIoUIeH
3a1a4M TOTO K€ THIIA;

4) cnegoBaHue AITOPUTMY MO MAMSITH.

Pexomenaauuu nmo padore ¢ yueOHOM M HAYYHOH JIUTEPATYPOit

1. BHMMaTENbHO TPOUYUTANTE U OCMBICIUTE JIOTUYECKYIO CTPYKTYPY TEKCTA

2. Belienure riaBHOE B KaXKJI0M CTPYKTYPHOM €IMHUIIE, aKIEHTUPYSI CBOE BHUMA-
HHUE HAa OCHOBHOM MBICJIY, BBIPAXKEHHON B TEKCTE

3. Haitaute HOBbIE MOHATHUSA, TEOPEMBI U AIITOPUTMBI

4. IlpoaHanu3upynTe U COMOCTABBTE UX C YK€ YCBOCHHBIMH 3HAHUSAMU

5. W3yuure npumepsl, WLTIOCTPUPYIOIIME HOBBIE METOMABI PEIIECHMs 3a1a4, OCHO-
BAHHBIEC HA IPUBEAEHHBIX TEOPETUUECKUX MOJIOKEHUAX

6. [TonpoOyiiTe MPUMEHUTH U3YYEHHOE B XOJ€ CAMOCTOSTEIBHOIO PEIIEHUS 3a7a4
BaHK KOHTPOJILHBIX BOIIPOCOB M 3aJaHUU N0 JMCHUILIMHE



[Iporpamma kypca «Marematuka» BecbMma oOmupHa. HebGomnbmoit oobem
IUTAHOBBIX YUEOHBIX 3aHATHH MpeanojaracT MHTEHCUBHYIO CaMOCTOSITENbHYIO pa-
oory.

CamocrosiTenbHas paboTa cTyIeHTa 3aKII0YaeTCsl B yCBOCHHH HEOOXOqMMO-
I'0 TEOPETUYECKOT0 MaTepraia, HOAroTOBKE OTBETOB Ha BOMPOCHI, PEIICHUH 33]1ad,
MOJTOTOBKE U BBICTYIUICHUU C JJOKJIAZIOM.
baHK KOHTPOJIBHBIX BOMPOCOB U 3aJIJaHHUM MO JUCLIUTUINHE

Tema. MaremMaTuKa KaK HAYYHAs TUCUMILIMHA

1. Ilepeuncinre OCHOBHBIE IIEPUOIBI UCTOPUH PA3BUTHSI MATEMATHKH.

2. JaiiTe XapakKTEPUCTUKY YPOBHS MATEMATUYECKUX 3HAHUU B IPEBHOCTH.

3. KTO 1 B KakoM TpakTaTe caesajil IEPBYIO MONBITKY CUCTEMATUYECKOTO U3-
JIO’KEHUSI TEOMETPHUH?

4. PackpoiiTe CyIIHOCTh aKCHOMATUYECKOT0 METO/a.

5. HazoBuTe OCHOBHBIE IIOHATHSA HIIEMEHTAPHON T€OMETPUH.

Tema. OcHOBHbIE IOHATHSI TEOPUH MHOKECTB
1. CKOJIBKO 3JIEMEHTOB COJCPIKUT MHOKECTBO A = {a eN ‘ 7<a<9 }?

2. Bo3amoxHa nu Takas curyarus, korna AC Bu Bc A?
3. Ilycth A 1 B — 1Ba KOHEUHBIX MHOXECTBA, 7 4 - YACIIO HJIEMEHTOB MHO-

XKecTBa A, mp- YACIO DIEMEHTOB MHOXECTBA B. UTO MOXHO CKa3aThb O COOTHO-
IIEHUU m U mp?

4. MOXHO JI1 yTBEPKAATh, YTO SIBJIECTCA ITyCTBIM MHOKECTBOM:
a) MepeceuyeHue MHOXKECTB MAIllMH, HAXOAAIIUXCS OJHOBPEMEHHO B JABYX Pa3HbIX
rapaxax? 0) nepecedyeHre MHOKECTB MAPOK MallliH, HAXOASIIUXCSI OAHOBPEMEHHO
B JIBYX Pa3HbIX rapaxkax?

5. Ac B. Yemy paBuo maoxectso a) A(1B; 6) AUB?

6. MuoxectBo A coctouT u3 1000 snemeHTOB. CKOIBKO 3JIEMEHTOB COJZIEP-
xutcs Bo muoxkectse (4 \ B)U (4 B)?

7. MOXHO 71 yTBEPXKAATh, YTO: a) paBHbIE MHOKECTBA 00513aTEIbHO PaBHO-
MOIIHBI? ©) PaBHOMOIILHBIE MHOKECTBA 0053aT€IbHO PABHBI?

8. SIBnsieTcst M CUETHBIM MHOYKECTBO pallMOHANBHBIX yncen Q? MHOXeCTBO
NeHCTBUTENBHBIX uncen R?

9. KakuM MHO>KE€CTBOM — CUETHBIM WJIM HECUETHBIM — SIBJISIETCSI MHOXECTBO
UppaLMOHATIBHBIX YHCEI?

10. BO3MOXXHO 1M YCTaHOBJICHME B3aMMHO OJHO3HAYHOI'O COOTBETCTBUS
ME¥K]ly OTPE3KOM U MPSAMO?

Tema. JjieMeHTHI MATEMATHYECKOI0 AaHAJIN3A
1. KpuBas nepecekaercst mpsiMOM X = a B ABYX TOYKax. MOXKET JI1 OHa fB-
JSTHCSA TPaQUKOM HEKOTOPOH (HyHKIIMHA?
2. Moxet nu rpaduk QyHKITUU ObITh CHMMETPUYHBIM: a) OTHOCUTEIIBHO OCH
abcrucc? 0) OTHOCUTEHHO OCH OPJUHAT?
3. VkaxuTe, Kakue U3 CIEAYIONUX YTBEPKICHU BEPHBI: a) CyMMa BO3pac-
Taromux (GyHKIUN ecTh (PYHKIMS Bo3pacTaromias; 0) pa3HOCTh BO3PACTAIOIIUX



byHKIMI ecTh (PyHKIMS BO3pacTaroiias; B) MPOU3BEIACHUE BO3PACTAIONINX (YHK-
Uil €CTh QYHKIIMS BO3pAcTaloIIas; T') BCsAKas MOHOTOHHAs (QyHKITUS UMEET 00pat-
HYI0; J1) eclii (PYHKIIHUSI IMeeT 00paTHYI0, TO OHA WJIM BO3pAcTaeT, Ui YOBIBAET; €)
eciy (YHKITUS BO3pAcTaeT, TO M oOpaTHas K Hell (PyHKIIHsI BO3pacTaeT?

4. OyHKIMS BO3pACTaeT HA KKJIOM M3 TPoMexKxyTKoB: a) [-1; 0) u (0; 1]; )
[-1; 0] m [0; 1]. OGs3aTenbHO U OHa Bo3pacTaeT Ha oTpeske [-1; 1]?

5. ITycts f(x) — Bo3pacratomas pyukuust u f(x) # 0. Byzaet iau Bo3pacTaro-

meit yukiys: a) y=k- f(x); k>0;06) y=k- f(x); k<0;B) y=f(x)+a;

1
r) y=a-—f(x); n y=%?

6. U3BectHO, uto ¢Qynkius f(X) HedeTHas, u Torma x = 0 MpUHAIICHKHAT €
obnacTu onpezaeneaus. Yemy paBHO 3HaueHHE (YHKIIMHA B 3TOM TOUKe?

7. CymiecTByeT 1 HedeTHas (YHKIWS, TPUHUMAIONMAS TOJIEKO TTOJIOXKH-
TEJIbHbIC 3HAUEHUS?

8. CymiecTByIOT 1 (YHKIHHU, SBIISIOMIMECS OJHOBPEMEHHO YETHBIMU U He-
YETHBIMU?

9. MoxHo 1 noaoopaTh ko3 duimeHTsl a, b, ¢, d tak, yToObl QyHKIIUA
f(x)= ax® +bx* +cx+d Gbuia a) 4eTHOM; 0) HEYETHOH; B) U YETHOU, U HEYeT-
HOM; T') BO3pacTarolieil; 1) yObIBaIOIICH.

10. Mosxet i1 Bo3pacrarorias GyHKIUS ObITh: a) YETHOM; 0) HEYETHOI;

B) [IEPUOANYECKOM.

11. Moxert i1 yetHast QyHKIUS UMETh 00paTHYI0?

12. ®ynkiwms Y = f(X) iMeeT HaMMEHBIIHIA TOJIOKUTEIIbHBIN epuoa. Kakoi
HAWMEHBIINN TOJOKUTEIbHBIN Mepruoa umeeT ¢(yHkuus: a) y=f(x+a); 0)

y=flkx), k#0;8) y=k-f(x), k#0;1) y=f(x)+a?

13. Moxer 1 cymma nepuoandeckux (GpyHKIMi ObITh PyHKIIMEH HEmepuo-
TUYECKON?

14. Umeet mu pyHKIMS y = 2 HAUMEHBITUH TOJIOKUTEIbHBIN TIepUo?

15. CymectByet nu (pyHKLHMS, KOTOpasi B TOUKE Xo : a) UMEET Mpeaen, HO
HE ompezeneHa; 0) onpeeneHa, HO He MMEET Mpenenia; B) OnpeaeieHa, HMEeT
MpeJiesl, HO pa3pbiBHA?

16. ®yukiws y = f(X) HenpepbIBHA B TOUKE Xo. MOKHO JIM YTBEPKIaTh,
YTO B 3TOHM TOUKE HeNpepbIBHA (QYHKIUS

1 1
a) y=/f?(x);6) y=———;B) y=——7?
J(x) fz(x)+1
17. CxoJibKO pa3pbIBOB UMEET QYHKLHUS a) ) = 2x ;0) y= 2x ?
x“+4 x° -4
xz,xél

18. IIpu kakoM 3HaUeHUU a GYHKUUS ) = * Oy/eT BCIOY HEmpe-

a, x>1
pbIBHA?



19. dynkuus He oOpaiaeTcs B Hylb B CBoel o0nactu onpeaeneHus. Cie-
IYEeT JI OTCIO/IA, YTO (PYHKIIMSI UMEET OJIMH U TOT K€ 3HaK IPU BCEX X Ha 00J1acTu
onpeaeaeHus ?

20. BepHo 1m, 4TO a) U3 cymecTBoBaHus lim f(x) ciemyer cymiecTBoBaHUE
X—>00

lim f(x); 6)u3 cymecrBoBanus lim f(x) ciemyer cymectBoBanue lim f(x).

X—>—00 X—>—00 X—>0
21. ®yukus f(x)=y - yetHas u cymectsyer lim f(x)= A. CymectByer
X—>+00
m  lim f(x) u, eciu cymiecTByeT, ueMy OH paBeH?
X—>—00

22. MoxeT i Bo3pacTaroiias Ha BCei BEIIECTBEHHON OcH (PyHKIIUS
y=f(x) umetn: a) lim f(x);06) lim f(x);B) lim f(x)?
X—>+00 X—>—00 X—>00

23. Besikas nu HenpepbiBHas GyHKuMs auddepeHimpyema’?

24. Besikas mu quddeperiupyemMas QyHKIUsS HempepbIiBHA?

25. PackpoiiTe TeOMETPUYECKHUM CMBICII CIEAYIOIIUX COOTHOLLICHUM
2) f(x0)=8(xp), f'(x0)=€'(xg); 6) f(x0)=g(x0)s ['(xp) > g'(xo)-

26. Moet nu HernpepbiBHAsA (PYHKIIUS HE UMETh HAaMOOJBIIETO0 U HAMMEHb-
IIETO 3HaYEHUsI Ha: a) HEKOTOPOM OTpe3Kke; 0) HEKOTOPOM HHTepBasie?

27. MoXeT i orpaHUYeHHAsi Ha OTpe3Ke (PYHKIUs, HE UMETh Ha 3TOM OT-
pe3ke HauboJbIlee ¥ HAMMEHbIIIee 3HAUCHHUS ?

28. [Ipu Kakux 3HAUYCHHUSIX X CIIpaBeUIUBa popMyia

1 3
a) j%zln(—x)+c; 0) Ixzdx:§x2 +c; B) _R/;dx:%f X+c; F)J.

?

dx

COS2 X

=1gx+c

29. M3BectHO, uto f'(x)=g'(x) Ha [a; b]. Crexyer mm orciona, uro
f(x)=g(x) Ha 3TOM poMeKyTKE?

30. 3BecTHO, UTO I f(x)dx = I g(x)dx ua [a; b]cnemyer mu otcioma, 4To
f(x)=g(x)na sToMm nmpomexyTke?

Ne 1. TIpoBepuTh OACTAHOBKOM, YTO (PYHKIUS Y = Cx®sistercs perieHuem aud-

dbepenmmanpHoro ypaBuenus 3y - xy = 0. [loctpouTs HHTErpaibHbIe KPUBBIE, TIPO-

XOJISTIHE Yepe3 TOUKH: 1) (1; %) 2) (1;2); 3) (1;— %j

Ne2. [IpoBepuTh NOACTAHOBKOM, UTO AU PepeHIINaIbHbIE YPABHEHUS
1) y'+4y=0u2) y""—9y' =0 umMeror cOOTBETCTBEHHO OOLIXE HHTETPAIIBI
1) y=C,c0s2x+C,sin2x u 2) y=C, +C,e¥* +Ce™.

Ne3. Haiitu oO1uii mHTErpas, noCTPOUTh HECKOJIBKO HHTETPAJIBHBIX KPH-
BbIX, HAWTH YaCTHBIA MHTETPAJ IO HAYAJIBLHBIM YCIOBUSM: MIpU X = -2,y = 4,

1) xy'=y=0;2) yy'+x=0;
3) xy'+y=0;4) y'=y
Ne4, Haiitu oOmue mHTETpaibl ypaBHEHUI:

1) X2y’ +y=0;2) x+xy+Yy'(y+xy)=0.



NeS. Haiitu oOuuii 1 4aCTHBIN HHTETPAJIBI [0 HAYAIbHBIM YCIOBHSIM:

1) 2y'Vx=y,y=1npux=4;

2) y'=(2y+1)ctg x, yzé npu x=%
3) X°y'+y?=0. y=1npux=-1.

Ne6. TTocTpouTh HHTETPATIBHBIE KPUBBIE KAXKIOTO U3 YPaBHCHUIA
1) y'(x* —4)=2xy, 2) Y'+ ytgx = 0 npoxomsiuye 4epe3 TOUKH:

1) (0:1); 2) [o; %) 3) (o;—%j; 4) (0; -1).

Ne7. HaitTu KpuBy1O, NPOXOJAIIYIO YEPE3 TOUKY El; %), €CIIA YTJIOBOW KO-

b dUIMeHT KacaTeIbHOU K HEeM B JIFOOOW TOYKE KPUBOM BTpOE OOJIbIIE YTiIOBOTO
koa(duieHTa paauyca-BeKTopa TOUKH KaCaHUsl.
Tema. Teopus BeposiTHOCTEH

I. Knaccuueckoe onpeejieHue BepOSITHOCTH.
1. BeposTHOCTH HEKOTOPOT'O COOBITHSI B OIBITE C PABHOMOITHBIMHU HCXOJIaMH PaB-
Ha 0,15. DTO cOOBITHE COCTOUT U3 TPEX UCXO0JI0B. UeMy paBHBI:

a) BEpPOATHOCTh KaXKJOr0 UCXO0/a;

0) YKCIIO JIIEMEHTOB B MPOCTPAHCTBE AJIEMEHTAPHBIX UCXOA0B?
2. 3Hast BEpOSITHOCTb COOBITHSL:

a) «CTPEJIOK XOTs Obl OJIMH pa3 Nmonai B LEIbY;

0) «y cTpelika 0oJiee IBYX MOMaJaHUM B 1IEIIbY;

B) «CTPEJIOK MOMaJ MPU BCEX BBICTPEIIAX).
VYkaxure coobITHE, BEPOSITHOCTh KOTOPOT'O MOYKHO BBIYUCIIHT.
3. SIBASITOTCA JTM paBHOBEPOSTHBIMU CJIETYIONTUE COOBITHS:

a) «BbITIAJT TepO» U «BBIMANa Udpay;

0) OMBIT — OPOCOK IBYX MOHET; COOBITHS «BBIMAaJa JIBa repoay, «BBIMAJIO JIBE
UdpeI»; «BhIMANO TepO U udpar;

B) OMBIT — OPOCOK UTPAIbHON KOCTU; COOBITHS; «BBITIAJIO0 HE MEHEE TPEX 0Y-
KOBY, «BBITIAJI0 HE MEHEE YEThIPEX OYKOBY.
4. ITpu Opocke UrpaqbHON KOCTH BBIYUCIUTH BEPOSITHOCTHU CIEAYIOIINX COOBITUH:

a) BBITIAJIO JIBA OUKa;

0) BBITIAJIO TIATh OYKOB;

B) BBINIAJI0 YETHOE YMCIJIO OYKOB;

I') BBIIIAJIO MPOCTOE YUCIIO OYKOB;

J1) YKCJIO BBIMIABIINX OYKOB PABHO TPEM.
5. bpocunu nBe moHeThl. KakoBa BEpOSITHOCTD TOTO, UTO HA OJHOM MOHETE BBITIAI
rep0, a Ha ipyroit — iudpa?
6. BynyT 11 paBHOBO3MOKHBIMH UCXO/IbI:

a) «AJIEMEHT B DJEKTPUUYECKON WEMH BBIIIET U3 CTPOS», «HE BBIIIET W3
CTPOsI»;

0) «u3zenne mepBOCOPTHOY, KU3JIETUE BTOPOTO COPTay.
1. Onepanun Hag cOOBITUAMMU.



1. Moxer nu mpou3BeeHUE BYX COOBITUH COBMAAaTh C OJHUM M3 COMHOXHUTE-
neit? Ecnu fa, To, 4TO TOrJa MOXHO CKa3aTh O IPYrOM COOBITUU?

2. I1o Mu1IEHN TPOU3BOAUTCS TPU BBICTPENA, PACCMATPUBAIOTCS COOBITHS

A = «nonananue npu K — om BeicTpeney, K = 1,2,3. [loap3ysck aeicTBUSAMH HaJ

coObITUAMH A, U A, 3anucatb COOBITHSA:

A = «BCe TpH MOMAaHUD)
B = «Bce Tpu nmpomaxa
C = «xoTs ObI OAHO TTOTIATAHHEC)
J1 = «x0Ts1 OBI OTMH TPOMAX»
M = «He MeHbLIE ABYX MOIATAHUN.
3. UTo MOKHO CKa3aTh O COOBITUSIX A U B, eciii X cymma ecTb:
a) 1I0CTOBEPHOE COOBITHUE;
0) HEBO3MOXKHOE COObITHE?

4. Yro o3nauaer coObiTne 4, (| BB OmbITE C TOAOPACKIBAHUEM MIPABHON KOCTH,

€CJIH COOBITHE A = «UUCIIO BBINABIIUX OYKOB MEHbUIE 3», a B = «BBINAJIO HEYET-
HOE YUCIIO OYKOBY.
5. UTo MOKHO CKa3aTh O COOBITUAX, CYMMa U MPOU3BEJIEHNE KOTOPBIX COBIAAIOT?

I11. Teopema cii0:keHUs1 BepOSITHOCTEMH

1. Ilpu KakoM yCIIOBUU BEPOATHOCTb CYMMBI JIByX COOBITUN paBHA CyMME BEpOSIT-
HOCTEH 3TUX COOBITHIA?

2. OnpIT — noAOpachlBaHUE HUTPATBHOM KOCTH. A = «YHUCJIO BBINABIIUX OYKOB

MeHbIIe 3»; B = « 4HCJI0 BBIMABIINX 0YKOM MeHbIre 5». Uemy pasuo P(4U B)?
3. Yemy paBuo P(A() B), eciy KaxKIblii 2JIEMEHTAPHBIA HCXOM COOBITHS A BXOIHUT

Takxe B coObITHE B?
4. MoxeT 11 BEpOSITHOCTb CYMMBI TPEX COOBITUI OBITh:

a) MEHbIIIE CYMMBbI BEPOSTHOCTEH 3TUX COOBITHIA;

0) O0JIbIIIE CYMMBI BEPOSITHOCTEN ATUX COOBITHUIA;

B) PaBHOU CyMMe€ BEPOSITHOCTEN ATUX COOBITUI;

') paBHOM BEPOSITHOCTH OJHOTO U3 CJIAraeéMbIX;

1) paBHOUM BEPOSITHOCTH CYMMBI JIBYX CJIaraeMbix?
5. Kakue u3 crnenyromux yTBepKACHUN HEBEPHBI:

a) BEpOSTHOCTh CYMMBI TPEX MOIMAPHO HECOBMECTHBIX COOBITUN paBHA CyM-
M€ BEPOSITHOCTEH ITUX COOBITU;

0) BEpOSITHOCTh CYMMBI TPEX COOBITHI paBHAa CyMME BEPOATHOCTEN 3TUX CO-
OBITHH;

B) BEPOSTHOCTH CYMMBI TPE€X HECOBMECTHBIX COOBITHI paBHA CyMME BEpOSIT-
HOCTEH 3TUX COOBITHIA?

Y. He3aBucumblie coObITHSA

1. IIpu KakoM yCIIOBHM BEpOSITHOCTh MPOU3BEACHUS JIBYX COOBITHI paBHA MPOU3-
BEJICHUIO BEPOSTHOCTEHN 3TUX COOBITHIA?

2. MoXeT Ji1 BEpOSITHOCTh MMPOU3BENICHUS IBYX HE3aBUCUMbBIX COOBITUI OBITh:



a) 0OJIBbIIIE BEPOSITHOCTH OJHOTO M3 ATUX COOBITHIA?

0) paBHOM BEPOSITHOCTH OJTHOTO M3 ATUX COOBITHIA?

B) MEHBIIIC BEPOSITHOCTH OJTHOTO U3 dTUX COOBITUIA?
3. Uemy paBHA BEpOSTHOCTh CYMMBI JIBYX HE3aBUCUMBIX COOBITHIA?
4. MoryT 11 ObITh HE3aBUCUMBIMHU COOBITUSA A U B, €CIM Kbl 3JIeMEHTapHBIN
HUCXOI COOBITUA A BXOIUT TAKXKE U B cOObITHE B?
5. BepHo 11, 4TO BEPOSITHOCTh TPEX MOMApPHO HE3aBUCHMBIX COOBITHM paBHA MPO-
W3BEJICHUIO BEPOSITHOCTEN ATUX COOBITHIA?

Y. YcioBHbIE BEepOATHOCTH

1. Ilycte A u B — COOTBETCTBEHHO JOCTOBEPHBI U HEBO3MOKHOE cOObITHE. UeMy
paBHa: a) P(4/C), 6) P(B/C) ?

2. Bepuo nu, uro P(A/B)=1—P(A/B)?

3. MOXeT i1 BEpOSITHOCTh IMTPOU3BEICHUS JBYX COOBITUI OBITh:

a) OOJbIIIe TPOU3BEACHUS BEPOATHOCTEM 3TUX COOBITHIA;

0) MEHBIIIE TPOU3BEICHUS BEPOSATHOCTEU ITUX COOBITHIA?

4. Tlpu kaKOM YCTIOBUH HE UMeeT cMmbicna P(B/A)?

3. BOITPOCBHI K 9K3AMEHY
1. ITonsiTue MHOXkeECTBA. 3ajaHie MHOKeCTBA. [lycToe, yHHUBEpCcanbHOE MHOXKE-
ctBO. [logmHuoxkecTBO. Jlnarpammel Diinepa-Benna. Onepanun Hal MHOKECTBAMH.
OO0benuHeHne, nepecevyeHre, BHIYUTaHuE, I0MOJIHEHHE MHOKeCTB. CBOMCTBA 00B-
€AMHEHUS U [IEPECECUCHUS MHOXKECTB.
2. YuciioBble MHOKECTBA KaK MPUMEPhl OECKOHEYHBIX MHOXKECTB. CpaBHEHUE
MHOKECTB. MOIIIHOCTP MHOKECTBA.
3. CuerHble MHOXkECTBA. CYETHOCTh MHOXKECTBA PAlMOHAIBHBIX Yucesl. MHOXe-
CTBO MOIIIHOCTH KOHTHHYyMa. HecueTHOCTh KOHTMHYYMa.
4. Ilpenen ¢pyHKIMH B OECKOHEYHOCTH U B TouKe. OCHOBHBIE CBOWMCTBA MPEAEIIOB.
[IpusHaku cyiiecTBoBaHus npenaesia. HempepbIBHOCTh PYHKIIUH.
5. Onpenenenne Nporu3BOAHON QyHKIIMHU B TOUKe. [ eoMeTpuueckuii u puznueckuit
CMBICJI IPOU3BOHOM. 3aBUCUMOCTh MEX1Y HEMPEPHIBHOCTHIO U A PepeHupye-
MocThIo (pyHKIH. OcHOBHBIE TIpaBuia nuddepennupoBanus. [IponsBogHbIe dJ1€-
MeHTapHbIX (GyHKIMHA. [IpunoxkeHnns mpou3BOAHON K PEUISHUIO 3a/1a4 Ha HAXO0X-
JIeHUEe HAauOOJBIIIETO U HAMMEHBIIIETO 3HaUeHUsT (DYHKIIHH.
6. Heorpenenennpiit MHTErpall U €r0 OCHOBHBIE CBOMCTBA. Tabmuiia HeonmpeneneH-
HbIX MHTErpayioB. ONpeaeNeHHbI UHTErpall Kak Mpeaea UHTErpaIbHON CyMMBbI U
€ro reoMerpuueckuid cmbici. OCHOBHbIE CBOMCTBA ONPEACIICHHOTO HHTErpaja.
®opmyna Herotona-JleliGHua.
7. Auddepenunanbubie ypaBHeHUS. ODYHKIIMM HECKOJIBKUX MMEPEMEHHBIX.
8. OcHoBHBIE 3aK0HBI KOMOUHATOpUKU. [IpaBuino cymmsl. [IpaBuiio mpouspeaeHusI.
9. OcHoBHbIe (hopMysbl KOMOUHATOPUKU. [lepecTaHOBKM, COUETaHUS U pa3Mellle-
HUs 0€3 TOBTOPECHUH.
10. OcHOBHBIE MTOHATHS TEOPUU BEPOATHOCTEH: UCTIBITAHUS U COOBITHS, BUJIBI CITy-
YalHBIX COOBITHM, KJTACCUUYECKOE ONPEICIICHUE BEPOSATHOCTH, PUMEPHI HEMIOCPE/I-



CTBEHHOT'O BBIYUCJIEHUS BEPOSITHOCTEH. OTHOCUTENbHASI YacTOTa. Y CTOMUYMBOCTh
OTHOCHUTENBHON 4acTOThl. CTaTHCTHUYECKAs BEPOSATHOCTh. Teopema CI0KEeHUS Be-
pOsITHOCTEN HeCOBMECTHBIX coObITuH. [lonHas rpynma coobituii. [IpoTHBOMONIOX-
HbIE COOBITHS.

11. Teopema ymMHOXeHHUsI BeposiTHOocTel. He3aBucumMble W 3aBUCHUMBIE COOBITHSI.
TeopeMa yMHOXXEHHSI BEPOSITHOCTEH HE3aBUCUMBIX COOBITUNA. BeposTHOCTH TOSIB-
JICHUS XOTs ObI OAHOTO COOBITUA. Y CJIOBHAsSI BEPOSITHOCTb.

12. Ciiyyalinble BEIMYMHBI U UX YHCIIOBBIC XapaKTEPUCTHUKHU.

Tecr :

1. Eciu (x0,y0) — penieHue cucTeMbl JUHEHHBIX ypaBHEHUM

x+t2y=-3
3x+2y =5
TOT 1A XO—yO’ paBHoO...
o -05
0,5
o 75
o 75

1. TIpsmas npoxoaut yepe3 Touku O(0;0) u B(5;-15). Torna ee
YIJI0BOU KOA((DUITUEHT paBeH. ..

¢ -3

5

o3

o -5

2. [lpousBognas GyHKIMH

y= 1::-:-.~3|:;ac2 - 1]
UMEeT BUI. ..

C :s:.~3i11|:::=:2 —1::|

© 2xsm |::x?' —1::|

- 2xsm |::x?' - 1||

C —.~3i11|::;s:2 —1::|

3. Ykaxwurte Buj rpaduka QyHKIUH, 17151 KOTOPOH Ha BCEM OTPE3Ke

> < '
[a;b] OIHOBPEMEHHO BBIMOIHSIOTCS YCIOBHUS 0, y¥<0, y'<0




y.ﬂ.

i

0 a b ;
y.ﬂ.
2
1
C . :
0| a b x
y.ﬂ.
:_\
C '
1 1 .
0l a b x
FJL
. . :
0l a b x

_ .4
5.YacTHas npousBoaHas Gynkuun =~ * €% 1o nepemennoii y B
TOuKe

&

paBHa...
Co-1
© 0
o1
o 4

_ _fAx+d
6.MHO)eCTBO MepBOOOPA3HBIX QYHKITUN J(x)=e

‘o 6€61+2 s,
r r_jnﬁx+2 s

WMeEET BUII. ..

C g 4o




r l€6x+2+c
6

7 Ilnomanp purypsl, n300pakeHHOIN Ha PUCYHKE,

T y=x2+0,5

1 X

OIIPCACIIACTCA UHTCTPAJTIOM. ..

0
- sz —1_]dx
21
o .
S [
-1

0
- r{_x2+ﬂ,5_:h'x

21

2 _
e flLs - x? b

0

8.lan paamyc-BeKTOp ABMKYIICIHCS B MPOCTPAHCTBE TOUKU

RE) =3t 7 +t-7 - +1)-k

TOT/1a BEKTOP YCKOPEHUSA TOYKH B MOMEHT BpeMEHHU t=1 nmMeer Buf. ..
61 -6k

61 - j -6k
61 +j +6k
C 61 +6k

w=x* —xz+ y=

9.I'pamueHT CKAIAPHOTO TOJIS B TOY-

ke A(0;1;1) wumeer Buz...

C -4tk
Coi4g otk
C 7T 2k

Co—i+] 2k




— A _
10.TITponssoanas cxansproro nomst % = * ¥ 2¥% =AY 5 rouxe C(-1;-1) B

HAIpaBJIEHUH €JMHUYHOrO BeKTOpa © 10) paBHa...
co4

c -10

o1

c 6

11. Ha yucioBoi npsiMoit 1aHa TOYKa x =36 . Torna ee «e-
OKPECTHOCTBIO» MOXKET ABJISATHCS UHTEPBAT ...

© (52;5,6)

© (5,6;5,9)

© (54,;5)9)

© (5,4;5,8)

12. Mepa MHOXeCTBa, H300paKEHHOTO Ha PUCYHKE,
Y 4

(D
-2 0 2 x

paBHa...

L ¥4

o 2m

&oom

i 3m

13.06pa3om otpeska [0;1] mpu oToOpakeHUM f=3x+2 SIBIISICTCHL. . .

23]

© [29]

© 03]

© (29)

14. JIubdepennmanbHoe ypaBHEHHE

yL%y=x

SIBJISIETCA. . .

" ypaBuenuem bepHymu

" nuddepeHMaNIbHBIM YpaBHEHHEM C Pa3ACISIONUMUCS TIEPEMEHHBI-




MU
" nuHENHHBIM HEOTHOPOAHBIM AU depeHTnalIbHBIM YpaBHEHHEM

" omHOpOIHBIM MU dHEepeHIMATEHBIM YPaBHCHUEM

15. UrpanpHas kocTh OpocaeTcst oauH pa3. Torna BepoaTHOCTh TOTO, YTO
Ha BEpXHEH rpaHu BhINAAET HE OoJiee MATH OYKOB, paBHA. ..

o 1
6
o 2
0
1
o 2
3

16. JluckpeTHas cinydaiiHasi BeJIMuMHA X 3aJlaHa 3aKOHOM pacIpeiesieHus
BEPOSTHOCTEH:

xX[-1 o [3
p| 01]03|06

Toraa MaTreMaTUYECKOE OXKUJIAHUE CITydallHOW BEIWYMHBI Y=3X paBHO...

C o6
C 57
¢ 51
Co47

17. I'paduk pyHKIIMU pacnipeneneHnsi BEpOATHOCTEN HEMPEPHIBHOM CITy-
YaWHOW BEJIMYUHBI X UMEET BUJI:
F(x) '

X

|
i
7
Torna maremaTuyeckoe oxuaanue X paBHo. ..

c o8
Co7
co4
c o3

18. B pe3ynbTare uaMepeHuii HeKOTopon (HPU3NIECKOI BETMUYUHBI OJTHUM
npubopoM (6e3 cCUCTEMAaTUUECKUX OIMOO0K) MOJYyUYEHBI CIETYIOLINE pe-
3ynbTathl (B MM): 11, 14, 14. Torna HecMmeIeHHas OLIEHKA JUCIIEPCUHU U3-




MEpPEHMU paBHa...

co2
C 6
C o3
c 13

BEH...
o9
1
3
o 4
20. JIeficTBUTENbHBIN KOPEHDb YPABHEHHUS
3" +x-3=0
IPUHAJJICKUT UHTEPBAIY. ..
{11
{ - =i =
| 272
. {13
{ -y —
272
(3 1
{ - =y — =
| 27 2
(3.5
{ -y —
272

4. TpeOoBaHUs K PeiTHHI-KOHTPOJIIO.

Ouenka ypoBH C()OPMHMPOBAHHOCTH KOMIIETEHIMIl OCYIIECTBIISIETCA B IPO-

1ecce ciaenyomux GopM KOHTPOJIS:

e ciensniero (MPOBOIUTCS OIICHKA BBITIOJHEHHs CTYIACHTAMH 33JaHUN B
XOJIE ayTUTOPHBIX 3aHATUN: CAMOCTOATEIBHOE PEIICHUE 3a/1a4 B TETpa-
JSIX ¥y IOCKH, 3HaHUE OMpeJeTIeHU, TpaBuil, GopmMyn);

e Tekymero (OleHUBaeTcss paboTa CTYJIEHTOB BHE ayIUTOPHBIX 3aHATHM:
BBITIOJIHCHUE  JIOMAIIHUX  3aJIaHWi,  BBIMIOJIHEHHE  PacyeTHO-
rpadgudeckux paboT, MOATOTOBKA MPOEKTOB, peepaToB, BHIMYCK CTCH-
raser);

® [IPOMEXYTOYHOIO (PEUTHUHTOBbIE TOUYKH — KOHTPOJIbHAs padboTa);

® UTOrOBOTO (9K3aMEH).

@opMbI ¥ CIOCOOBI KOHTPOJISI COOTBETCTBYIOT 1I€JIM 00YUYEHUsI U U30paHHBIM

o0pa3oBaTeIbHBIM TEXHOJIOTHSIM, METOIaM (POPMUPOBAHUS KOMITETEHITUH.



PeiiTUHT TIPOBOAUTCS TIO NUCIMITIMHE B COOTBETCTBUU C TpadKOM Y4eOHOTO Ipo-
ecca U NOJIOKEHNEM O PEUTHHIOBOM cucteMe 00yuenus B TBIY

VIl. MarepnanbHO-TEXHHYECKOe o0ecreyeHue
JL1si ayniMTOpHOii padoThl

HaumenoBanue
crelaJIbHbIX
NMOMeIleHU "
NoMelleHu 1151
CaMOCTOAITE/Ib-
HOI1 pa0doTBhI

OcHAlIEeHHOCTH CIeUAILHBIX ITOMe-
IIEHUI U MOMeIeHUuH 111 CaMOCTOSI-
TeJbHOHN padoThI

Ilepeyenb JuIIEH3H-
OHHOT'0 TPOrpaMM-
HOro0 oO0ecreyeHusl.
PexBu3uTHI noj-
TBEPKAAIOIIETr0 J10-
KYMEHTAa

VYueOHas ayau-
topust Ne 201
(170021, Teep-
cKas 00, T.
TBeps, yn. 2-as
['puboenona, 1.
22)

Crounbl, CTyJbs, Kadeapa, 10cKa, mpo-
EKIIMOHHBIN dKpaH

VYueOHas ayau-
topust Ne 203
(170021, TBep-
ckas o0JI., T.
TBeps, yiu. 2-as
['puboenona, m.
22)

Crounbl, CTyJbs, Kadeapa, 10cKa, mpo-
EKIIMOHHBIN dKpaH

VYyuebnas ayau-
topus Ne 214
(170021, TBep-
cKas 00, T.
TBeps, yn. 2-as
['puboenona, m.
22)

Cromnbl, Ty, Kadeapa, 10cKa, cTa-
[IUOHAPHBIN MTPOEKTOP C IKPAHOM; UH-
(dhopMalMOHHbBIE CTEH b

Google Chrome —
OecIIaTHO

Microsoft Office 365
pro plus - Akt npue-
Ma-riepenayu Ne 369
oT 21 urons 2017
Microsoft Windows
10 Enterprise - Akt
npuema-tepenadn Ne
369 ot 21 mrons 2017
Kaspersky Endpoint
Security 10 qst
Windows — Akt Ha
rnepenavy mnpas
Ne2129 ot 25 okTs10-



https://ckc.tversu.ru/websites/9/documents/5612/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BE_%D1%80%D0%B5%D0%B9%D1%82%D0%B8%D0%BD%D0%B3%D0%BE%D0%B2%D0%BE%D0%B9_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2_%D0%A2%D0%B2%D0%93%D0%A3.pdf?1589881647

pa 2016 .

Kabuner un-
(dhopMaIMOHHBIX
TEXHOJIOTUH B
TaMOKEHHOM Jie-
JIe ¥ B IOpUCTIPY-
JICHIIMU U CTIEIU-
aM3UPOBAHHBIN
KOMITBIOTEPHBIN
KJIacC JJIsl aHAJIU-
3a 1 00pabOTKH
JAHHBIX MO 3JIEK-
TPOHHOMY JIe-
KJIAPUPOBAHUIO
TOBApOB, TAMO-
YKEHHOM CTaTu-
CTHUKE, YIIpaBJie-
HuoNe 219
(170021, Teep-
ckas oOJL., T.
TBeps, yn. 2-as
['puboenona, 1.
22)

Crouibl, CTYJIBA

Jlazepnsiii npuatep SAMSUNGML-
2850D

[Ipuntep HPDJ 7350

[IpunTep nazepusit HP L) 1200
Buneoxamepa nugposas Canon-MV
15501

KommpoBanpasiii anmmapat Sharp SF
2530 (c pymaekcom U moaaTunukomM A3
30 xor/muu 20000 xom/Mec)

Ckanep EPSON Perfection V30
Bpomnrtoposiuk Ibimatic (25 nu-
ctoB/500 UCTOB)

Kommnsrotep AS S 775 P4 D 915-2.80
GHz/DDR2*256Mb/16
Gb/DVD/knas/mebrbt+Monrutop 17"
LG

Komnsiorep AS S 775 P4 D915-2.80
GHz/DDR 2*256Mb/SATAII
16Gb/DVD/xnaB/mbiiib+Monutop 17"
LG

Komnsrorep Ramec Storm Custom W
Intel Core i15-650/2*2048Mb/DVD
RW/xnas/mbis/Monutop ViewSonic
TFT 21.5" VA2238W-LED
Kommnerotep P4 524 Box/Asus P5SLD2-
SE/C/2*512DDRII/80SATA 11 ASUS
X300SE/CDRW LG/FDD/TS 082
350W/O0klI 323M/lppjn Comfo
600Pro/HP 2400Beng 71G+

Hoytoyxk Dell Isplron 1300 (1.7 GHz)
15.4WXGA. 512MB. 80GB

Hoyt0yk Packard Bell TX86-JO-
501RU 15,6" Ci5
480M/4G/500G/GT450M
1Gb/DVDRW/WIiFi/BT/cam/W7HP/m
pinb/cymka CCOL

MonwuTop LG 15" L1511S

[TpoexTop LGRD-JT90, DLP ,2 200
ANSI Lm

MBI Back-UPS ES 700 VA/405W
230V

WBII Back-UPS ES 700 VA/405W
230V

GoogleChrome- 6ec-
JIaTHO
KasperskyEnd-
pointSecurity 10
isWindows- aHTH-
BHUPYC

Microsoft Office
po¢eCCUOHATIbHBIN
witoc 2013 (akt mpu-
ema-nepenayu Ne 369
ot 21 urons 2017 1.)
Aunbta-I'T/I- ToBap-
Hasl HaKJIaHas
Tr074793 ot
22.12.2014

CIIC TAPAHT aspo
- norosop Ne 5/2018
ot 31.01.2018
3anonHurens- To-
BapHas HaKJIa(Has
Tr074793 ot
22.12.2014

Takca - ToBapHas
HaxJagHas Tr074793
ot 22.12.2014
Tamoxk€eHHBIE TIOKY-
MEHTHI - ToBapHas
HaknaaHas Tr074793
ot 22.12.2014

CIIC KoHcynbTaHT-
[Tmroc: Bepcus IIpod.
— 1IoroBop Ne
2018C8702
Microsoft Windows
10 Enterprise (akT
npueMa-repenadn Ne
369 ot 21 uronsg 2017

r.)




MBIT Back-UPS ES 700 VA/405W
230V

Komnsrorep iIRUCorp 510 15-
2400/4096/500/G210-512/DVD-
RW/W7S/mouutop E-Machines
E220HQVB 21.5" (10 mr)
MynbTUMEIUIHBIA KOMIUIEKT Y4€OHO-
ro knacca (Bapuant Ne2) IIpoekTtop
Casio XJ-M140, HaCTCHHBIN MPOCKII.
skpad Lumien180*180.H0yTOyK Dell
N4050. cymka 15,6" ,Mbl1iib
[TpoexTop PanasonicPT-VW340ZE c
MOTOJIOYHBIM KPEIUVICHUEM U 3KPAHOM
[TpunTep popmara A3 Kyocera FS-
6970DN

KomrmbroTep B cocTaBe: CUCTEMHBIN
6ok HP 260 G1 Desktop Mini Pen
3558 V 4GB 500 7200 Ubunti linex
3yb

KommnwloTep B cocTaBe: CUCTEMHBIN
ook HP260 GIDesktopMiniPen 3558
V 4GB 500 720

[lepcoHanbHBIN KOMIIBIOTEDP B COCTABE:
LenovoThinkCentre, MoruTOp
LCDAOC 21,5"

HoytOyk Acer Aspire

Jlamnia ocBeTuTeNnbHASA

Okpan Ha mtatuBe DraperDiplomat
213*213(84"x84") (M082-07830) (-
07830)

Marnaurona

Bupgeokaccera

JKanro3u BepTUKAJIbHBIE

[lITatuB mJ1s1 BUIEOKAMEPHI

D-Link DES-1016D Kommyratop 16-
port 000000000008534

HWBIT ippon BACK Power Pro
000000000006361

WBIT ippon BACK Power Pro
000000000006361

Kamepa Web Logitech
000000000009430

[MpunTtep HP LJ 2015 (A4 1200*1200)
Hoytoykx Acer Aspire (33 mir)
[TpunTepnazepusrit HP LJ 1020 A4




VYueOHas ayau-
topus Ne 220
(170021, Trep-
cKas 00, T.
TBeps, yi. 2-ad
['puboenona, m.
22)

Cromnbl, CTynbs, Kadeapa, Jocka, nepe-
HOCHOM MYJIbTUMEIMMNHBIN ITPOEKTOP C
HKpaHOM; UH(GOPMAIIMOHHBIE CTEH/IbI

YyebOnast ayau-
topus Ne 221
(170021, TBep-
ckas oOJL, T.
TBeps, yi. 2-ad
['puboenona, 1.
22)

Cromnpl, CTybs, Kadeapa, 10cka

YueOHas ayau-
topust Ne 223
(170021, TBep-
ckas oOJL., T.
TBeps, yn. 2-as
['puboenona, 1.
22)

Crounbl, CTybs, Kadeapa, 10cKa, mpo-
EKIIMOHHBIN 2KpaH

Jlekunonnas
ayJIuTOpHs,
ydeOHas ayauTo-
pus Ne 109
(170021, TBep-
ckas o0JI., T.
TBeps, yu. 2-as
['puboenona, 1.
22)

Cronbl, cTynbd, Kadenpa, 1ocka

KomneroTepHslii
KJ1acc, yueoHas

ayJIMTOpHSI U Ka-
OMHET caMoCTOsI-
TEJILHOW pabOThI

CTyJeHTOB No
407 (170021,

TBepckas o0, T.

TBeps, yi. 2-as
['puboenona, m.
22)

Cronbl, cTybs, Kadenpa, 10CKa;
KommbroTtepst (25 mir)

Google Chrome-
OecraTHO
Kaspersky Endpoint
Security 10 gas Win-
dows- aHTHBHpYC
Microsoft Office
npodheCcCUOHAIbHBIN
wtoc 2013 (akT mpu-
ema-tiepenayu Ne 369
ot 21 uronsa 2017 r.)
CIIC TAPAHT aspo
- noroop Ne 5/2018
or 31.01.2018

CIIC KoncynpTaHT-
ITmroc: Bepecus [Ipod.




— J1oroBop Ne
2018C8702

Microsoft Windows
10 Enterprise (axT
npueMa-nepenadn No
369 ot 21 uroms 2017
r.)

VIIl. CBEJEHUS O OGHOBJEHUU PABOYEM ITPOI'PAMMBI

JTACHUTIINHBI

OOHOBJIEHHBII
pasaeJ padoyeit
NMporpaMmsbl Juc-
HMUILTHHBI (1M
MOYJIs1)

aTa u nporo-

KOJI 3aceJaHusA
Kadenpsol,

yTBepAHUBLIEro
U3MEHEHH S

Onucanue BHECEHHBIX H3Me-
HEeHUH




