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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucnumnmua «[IpuknanHas MaTemaTuka» OTHOCUTCS K AucuumiuHam [lpeamerHo-
COJIEPKATEIBPHOTO MOYJIsl 00s13aTenbHOM Yact bioka 1. Jluciurummael (Moynu) yaeOHOro TiaHa
OCHOBHOIl mpodecCHOHaIbHONW 00pa3oBaTeNbHONM MPOrpaMMbl  BBICIIErO 00pa3oBaHUs —
nporpaMMbl  OakanaBpuara 1o HampaBieHuto moarotoBkud  44.03.04  IIpocdeccuonansHoe
oOpa3oBaHue, HampaBleHHOCTh (mMpoduiib) 00pa3zoBaTENbHON MporpaMMbl  «JlekopaTuBHO-
MIPHUKIIATHOE UCKYCCTBO U JU3aNH», 3a09HON (OPMBI O0YICHHUS.

JucuunimHa onupaercs Ha pe3yibTaThl 00y4ueHus, copMUpOBaHHBIE B paMKaX HIKOJIBHOIO

Kypca «MareMaTHKa» WM COOTBETCTBYIOIIMX JUCHHUIUIMH CPEIHEr0 MPOodecCHOHATBHOTO
o0OpazoBaHusl.
Pe3ynbTathl W3ydeHWs] JAMCIUIUIMHBI SBISIOTCS TEOPETUYECKOHM M METOHOJIOTHYECKON

OCHOBOU ISl M3y4eHHs] YY€OHBIX JAUCHUIUIMH MaTeMaTHdecKue METOIbl aHallh3a MPEeAnOvYTeHUN
norpedureneil, [Ipuknannas dhusuka, 1yl IPOXOKICHUS MPAKTUK U UTOTOBOW aTTECTALIUU.

1. IlepeyeHb MJIAHHUPYEMBIX pPe3yJabTATOB 00y4eHUs (00pa30oBaTeJbLHBIX Pe3yJabTAaTOB) IO
AUCIHHUIJIMHE

Heabio ocBoenust aucuuiinabl «llpukmagnas MatemaTtnka (IO OTpacisiM)y SIBISETCS
3HAKOMCTBO C MAaTCMATHYCCKUM allrapaTroM, IO3BOJIAOIINM CTPOUTbL MATCMATHUYCCKUC MOJCIN B
pa3MYHBIX TPUKIATHBIX cdepax, (GopMHpOBAHHE Y CTYACHTOB MaTeMAaTHYECKOH KYIbTYpHI,
KPUTHYCCKOTI'O MBINIJICHUA, PACKPBITUC CHGLII/I(i)I/IKI/I MaTEMaTHUKU KaK CII0co0a MO3HaHUS MHpa "
A3bIKa OMUCAHUS PEAbHBIX SBICHUI U MPOLIECCOB.

33}13‘13le1 OCBOCHHA OUCHUIUIMHBL ABJIACTCA  MNPOJOJLKCHHE OCBOCHHA ITPHUHIHWIIOB
MaTEeMaTUYECKOTO MOJEIMPOBAHUS;, 3HAKOMCTBO C METOJaMH MOCTPOCHHS U aHalli3a HEKOTOPBIX
MaTeMaTHYECKUX MOJETe KOHKPETHBIX IpoleccoB; (opMupoBaHue 0a30BBIX HABBIKOB
AHATUTUYECKOU IEATEIBHOCTH U COOTBETCTBYIOIIHUX KAYECTB MBIIILJICHUS.

B pesynprare OCBOEGHHs HporpamMMbl OakanaBpuara OOy4YaroOIIMKCS JOJDKEH OBIAICTD
CIIENYIOIUMU pe3yiabTaTamMu o00OydeHus mo gucuuminHe «lIpuknannas wmaremaruka (1o

OTpacisiM) MaTeMaTuka» (B TaOJUIE IPEJCTABICHO COOTHECEHNE 00Pa30BaTEILHBIX PE3yIbTATOB
o0yueHHs IO TUCIUILIMHE C UHIUKATOPaMU JOCTHKEHUS KOMIETEHIIHH):

Kommerenmus u
WHJIUKATOPHI €

OO6pazoBaTenbHbIE pPe3yIbTaThl AUCIUTITMHBI
(atams! GOpMUPOBAHUS AUCITUTLIMHBI)

JIOCTHXKEHUS B 3HAeT yMeeT BJIAJIEET
JTUCIUIUINHE
VYK-1 Cniocoben OP-1 OP-5 OP-8
OCYILIECTBIIATh TIOUCK, OCHOBHBIE OOBEKTHI IPaMOTHO, JIOTUYHO SI3BIKOM U
KPUTHYECKHUM aHAJIA3 U BBICIIEN MaTEMaTUKH, apryMEHTHUPOBAHO CUMBOJIMKOM,
CHHTE3 HHpOpMaluHy, UX CBONCTBA, OIIepUpPOBAThH BaXHEHIINMU
MPUMEHSITh CUCTEMHBIN 0COOEHHOCTH; MaTeMaTHYeCKUMHU aIropuTMaMu
MOJIXOJ AJIsl pEIIEHUS BAKHEHIINE TEOPEMBI 00BEeKTaMH, OCHOBHBIX Pa3zeiioB
MOCTaBJIEHHBIX 3a7a4 U JITOPUTMBI. UCIIOJIB3YS BBICILIEH MAaTEMAaTUKH.
VYK-1.1. leMoncTpupyet OP-2 MaTEeMaTUYEeCKYIO OP-9
3HaHHE OCOOEHHOCTEH 0a3oBbIe CHUMBOJIUKY, HaBbIKaMU
CUCTEMHOI0 U MaTeMaTH4eCKHe MIPOBOJUTD COTIOCTaBJICHUS
KPUTHYECKOIO MBIIIICHUS KOHCTPYKLUH, JI0Ka3aTeNbCTBA Pa3HbIX UCTOYHUKOB

Y TOTOBHOCTh K HEMY
VK-1.2. Ilpumensier
jgorudeckue Gopmbl 1
IpoIeTyphl, CIIOCOOEH K
pedaexcun 1mo moBoay
COOCTBEHHOM U Uy>KOH
MBICITUTEIbHOU
JIESITENIBHOCTH.

MPUHLIMITBI 00pabOTKH
JAHHBIX, UJIEU U
MIPUEMBI
MaTeMaTH4ECKOIr0
MOJICJINPOBAHUS;
OP-3
OCHOBHBIE 3Tallbl
npouecca

BOXHEHUIIINX TEOPEM
BBICIICH MaTeMaTHKH;
pasznuyaTh
HEOOXOIUMBIC
YCJIOBHS U
JIOCTaTOYHBIE; pellaTh
THIIOBBIE 3aJIa4H 110
paszenam Kypca,

MH(OPMALINH C IIEIBIO
BBISIBJICHUSI X
MIPOTUBOPEYUI U
ITIOMCKA JOCTOBEPHBIX
CYKJECHUU.
OP-10
HaBbIKaMU
ONpEeJIEICHUS




MaTeMaTU4eCKOro
MOJICJIMPOBAHUS,
Ba)KHEUIIINE BUIEI
MOJEIICH.
OP-4
0COOCHHOCTHU
CHCTEMHOI'O U
KPUTHYECKOTO
MBIIUIEHNS, METOIBI,
IPUEMBI
KPUTHYECKOTO
aHanu3a.

aHAJIM3UPOBATh
TOTOBBIC PEIICHUSI.
OP-6
CTPOUTH NPOCTEHIINE
MaTeMaTU4YecKue
MozeNu (B TOM YHCIIe
B MPEIMETHOMN
obnactu B
COOTBETCTBHH C
npoduieMm
MOJATOTOBKHU) U
UHTEPIPETHPOBATH
pe3ynbTaThl paboTh €
MO/IEIIBIO;
OP-7
aHAJM3UPOBATh
pa3nyHbIe
HUCTOYHUKHU
uHdopmanuu;
paccMaTpuBaTh
BO3MOJKHBIE
BapHAHTHI PEIICHUS
3a/1a4yM, OIICHUBATh UX
JIOCTOWHCTBA U
HEJOCTaTKH,
BbIOMpATh
ONTHUMAJIbHBIC
CHOCOOBI pelIeHHUS;
CaMOCTOSITEITHHO
paboTaTth C
HE3HAKOMBIMH
MaTeMaTHYeCKUMHU
TEKCTaMHU.

MPAKTUYECKUX
MOCIEACTBUI
PEJI0AKEHHOTO
pelICHUs 3a/1a49u
(cocTaBiieHHOM
MaTeMaTUYECKOMN
MOJIEIIN )
OP-11
HaBbIKAMU TOKCKA B
UH(POPMALIMOHHBIX
UCTOYHHKAX,
COIIOCTABIICHUS U
aHanu3a uHdopManuu
10 HOBOM 151 ce0st
npoOJeMaTHKe.

2. O0beM JUCHUILIHHBI B 32a4eTHBIX €IMHHMIAX C YKAa3aHUEM KOJHMYeCTBA aKaJleMHUYeCKUX
4acoB, BbIIEJEHHBbIX HA KOHTAKTHYI padoTy o0y4amommxcs ¢ mpenojaBarejieM (10 BHIAM
Y4eOHBIX 3aHATHI) U HA CAMOCTOAITEJILHYIO Pad0Ty 00y4arommxcs

YyeOHble 3aHATHS
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3. Conep:kaHue AMCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3aejiaM) ¢ yKa3aHHEM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI




3.1.Ykazanue mem (pazoenog) u 0omeedeHHO20 HA HUX KOJIUUECMBA AKAOeMUYeCcKUX 4acoé u

6U008 YUeOHbIX 3aHAMUIL

HaunmenoBaunune TeMbl

KonmuaecTBo yacoB 1o ¢popMam OopraHu3aiuu
o0yJeHus

JlekoHHbBIE
3aHATHUS
[IpakTnueckue
3aHATHUS
JlaboparopHsble
3aHSATHUS
CamocTtosTenpHas
pabota

1 cemecTp

Pa3nes 1 DiieMeHTHI JIMHEHHOI aJredpbl

Marpuynoe ucuucnenue. Teopus u
BBIYMCJICHHUE OTPENICIUTECH

OO6111as1 TEOpUS CUCTEM JIMHEHHBIX YpaBHEHUN

Pa3gen 2. DjeMeHTHI AaHAJTUTHYECKON
reoMeTpuH

Bexkrtopsl. JIuHeliHble onepanyu Haj
BekTopaMu. CKajIsipHOE, BEKTOPHOE U
CMEIIIAaHHOE MPOU3BEICHUE BEKTOPOB

[Tpsimast Ha iockocTH. [IpsiMast ¥ IITOCKOCTD B
MIPOCTPAHCTBE

Kpussie BTOpOro nopsiaka

- - : 8

Hroro 3a 1 cemecTp

2 6 - 58

2 ceMecTp

Pa3nen 3. Daementsl aAuddepeHIHAIBHOTO
HCYHCIeHU (PYHKIHUIA OJHON NepeMeHHOH

@yHKIMS OJHON ¥ HECKOJIBKUX IEPEMEHHBIX.
[Tpenen u HenpepbIBHOCTH QYHKIUHU OJHON
IIEPEMEHHOM.

HuddepenunanbHoe ncuuciaeHne GyHKIui
OJIHOY ITEPEMEHHON .

[Tpunoxenus auddepeHnnanbHOro
UCUHUCIIeHUs] PYHKIUI 0O1HOM NepeMeHHOH.

Pa3nes 4. JiieMeHTHI HHTETPAJIBLHOIO
HcYMCJeHUs PYHKUMI 0JHOM NepeMeHHOoM

Heonpez[eneHHHﬁ HHTETrpall. OcHOBHBIC
MCTOJbl MHTCTPHUPOBAHUS

Onpez[eneHHHﬁ HHTCI'paJl, €ro IpuMCHCHUC

Paspnen 5.9/1eMeHTBI TEOPUH BEPOATHOCTEH
W MaTeMATH4YeCKOH CTATHCTHKH

Crnyuaitnbie coObiTus. CiryyaliHble BEJTMUHUHBI

CratucTH4ecKue XapaKTCPUCTUKHN BLI60pKI/I n
OIICHKA MapaMCTPOB paCIpCACICHUA

HpOBepKa CTaTUCTUYCCKHUX TUIIOTE3 U
SJICMCHTBI KOPPCIIIIUOHHOI'O aHaJIn3a

- 1 - 10

Hroro 3a 2 cemecTp

2 6 - 58

Bcero no nucuunjinHe

4 12 - 116

3.2 .Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHnl

Kparkoe cogep:xxanue kypca (1 cemectp)




Paszgea 1. DiieMeHTHI JIMHEHHOH ajredpbl.

Onpenenenne Martpuubl. Buabl wmarpun. JlefcTBus ¢ MaTpuuamu. OJIEMEHTapHbIE
npeoOpa3zoBanusi Matpuil. OrnpeaerneHne MaTpuilbl oOpaTHOW naHHOM Mmatpuie. CrnocoOs
HaXOXJEHUsA MaTpullbl oOpaTHOM JaHHOW Marpuue. OmpeneneHue paHra MaTpullbl U €ro
BBIYHCIICHHE.

Onpenenureny BTOPOro U TPETHETO MOPSIKOB: ONpPEeNIeHuUs, Beuucienne. OnpeaenuTeny n-
ro nopsaka. CoiicTBa omnpeaenuteneidi. MUHOPHI U anreOpanyecKkue TOTOJHEHHUs. PasnoxkeHue
OTIPENIEIIUTEINS MAaTPHUIIBI 10 JIEMEHTAM CTPOKU WIIM CTOJIOIA.

CucreMbl TMHEHHBIX ypaBHEHHUI: OCHOBHBIE ONpE/eNICHUs. DIEMEHTapHbIe MPEoOpPa30BaHUS
CHUCTEM JIMHEHHBIX ypaBHeHWH. OOImiee perieHue CUCTEMbl JIMHEWHBIX ypaBHEeHHH. YacTHoe
pELICHUE CHCTEMBbl JIMHEHHBIX ypaBHEHUMH. METOAbl PEIICHMS CHUCTEM JIMHEWHBIX YPAaBHEHUM:
dbopmyasr Kpamepa, MaTpuuHslii crocod, metos ['aycca.

Pa3zgen 2. JjieMeHThI AHAJIUTHYECKO TeOMeTPHH

[IpssMOyrosIbHBIE KOOPAMHATBI B IPOCTPAHCTBE. BEKTOpBl M MX KOOpAMHATHL. JIMHEHBIE
onepauuu ¢ BekTopamu. CKasipHOE IPOU3BEIEHUE BEKTOPOB. BEKTOpHOE IIPOU3BEIEHUE BEKTOPOB.
CwmemanHoe mnpousBeneHue BekTopoB. CpolictBa. [Ipumenenue. OOiiee ypaBHEHHE NPSIMOM.
VYpaBHeHHE NpsAMON ¢ YIIoBbIM Ko3(duumeHToM. YpaBHEHHE NpPSIMOIl B OTpe3kax. YpaBHEHHE
NpSAMOM, MPOXOASUIEH 4Yepe3 JIBE 3aJaHHbIE TOYKW. YPaBHEHHUE NPSIMOM, MPOXOIAIIECH uepe3
JAaHHYIO TOUYKY B 3aJaHHOM HalpaBlICHUHU. YTOJ MEXAY NPAMBIMHU. YCJIOBHE NApaJUIEIbHOCTH U
NEPIEHAUKYJIIPHOCTH JIBYX IIPSAMBIX. PaccTosiHue OT TOUkHM 10 npsiMoi. KaHOHMYECKoe ypaBHEHHE
KpuBOH. YpaBHeHue nuHUM. OKpyxHocTb. Ommunc. Ilapaboma. I'mnep6oma. IlpuBenenue k
KaHOHWYECKOMY BUAY OOILEro ypaBHEHHUsS KpWBOH BToporo mopsaka. [IpeoOpa3oBanue cucTembl
KOOPJIMHAT: MapajulebHbIi epeHoc, moBopoT. IIpeoOpa3oBanue ypaBHEHMs KPUBOM.

Kpartkoe cogep:xxanue kypca (2 cemectp)

Pa3nes 3. DinemenTsl A PepeHIHAIBLHOTO HcUHCcaeHus] GyHKIMH 01HOI mepeMeHHOM|

OOnacTp ompenesieHusT U MHOXXECTBO 3HaueHUM ¢(yHKuMH. MOHOTOHHOCTh (DYHKIIMH.
[TonsiTme mpenena. 3amedarenbHble mpenensl. llpemen W HENPEPBIBHOCTh — (PYHKIIHH.
[Tepuonuunocts ¢ynkuuu. ['padpuk ¢ynkuuu. Crnocobbl 3anaHus (QyHKIMH. OJIeMEHTapHbIE
GyHKIIMM, WX OCHOBHBIE CBOWcTBa, Tpaduku. OnpeneneHue MNPOU3BOJHON  (DYHKIUU.
['eomeTpuueckuii, MEXaHWYECKUA W MPHUKIAAHON CMBICT MpPOU3BOAHOM. Tabauia MpoU3BOJHBIX.
[Tpon3BoHBIE KOMIIO3UIMH, CYNEpHO3UIMU (QYHKIMM U oOpaTHbIXx (QyHkumid. IIpomsBognas
(byHKLUH, 331aHHBIX HESIBHO U NapameTpuuecku. Juddepeniman GyHKIMN U €ro TeOMEeTPHUYECKHU
cmbicin. Ilpumenenune nuddepennmana B NpuOIMKEHHBIX BblUMCIeHUMsIX. OmnpeneneHue
npou3BoiHOW W auddepeHnanoB BBICHIMX MOPSIIKOB. Teopembl 0 JauddepeHIHpyeMbIX
¢yukuusax. Ipasuino Jlonurans. MOHOTOHHOCT U 3KCTpeMyMbl GyHKIMH. Touku mneperuba u
IPOMEXXYTKH JIOKAJIbHOM BBIMYKJIOCTH rpaduka ¢pyHkuuu. OOmas cxema ucciieoBaHue GyHKIUH C
MOMOIIbIO TPON3BOAHON. Haxox1eHne HanOoJIbIIero 1 HAMMEHBIIET0 3HaUeHUs QYHKIUH.

Pa3nes 4. DiieMeHTHI HHTEIPAJbLHOI0 MCHUCIeHUs! PYHKIMI 0HOM NepeMeHHOi

[TepBooOpa3Has M ee CBsA3b C HEONpeAeNeHHbIM HHTerpajsoM. CBoicTBa HeolpeaeeHHOrO
uHTerpana. Tabmuua wuwHTerpanioB. [lpuembl BBIYMCICHHS HEONpPEAEICHHOrO0 HMHTErpaja:
HEINOCPEJICTBEHHOE HMHTETrpUpPOBaHME, IMOJABENECHUE MOJ 3HaK auddepeHmana, WHTETPUPOBAHUE
IyTEM 3aMEHbl IEPEMEHHOM, HHTETPUPOBaHUE M0 YacTsAM. VHTerpupoBaHue MPOCTEUIINX JIpOOeH.
WuTerpupoBanue panuoHanbHbIX GYyHKIUH. WHTErpupoBaHue TPUTOHOMETPUYECKUX (DYHKIUH.
WuTerpupoBanue npparoHalbHbIX QyHKIMH. HTErpanbHas cymma.

OmnpeneneHHbIl MHTETPAl U €ro cBOWCTBA. MHTErpan ¢ mepeMEHHBIM BEPXHUM IIPEIEIIOM.
®opmyna Herotona — Jleli6uuma. [lpunoxeHus onpeaeneHHOro HHTETpaja: BEIUUCICHHUE TUIOIIA U
IUIOCKOW (DUTYpBI, BBIYMCICHHWE JJIMHBI JYT'M IJIOCKOM KpUBOM, BBIUMCIEHHE oO0beMa Tena
BpalCHUs, BBIUYMCICHUE NOBEPXHOCTH TeEJIa BPALICHUS, BBIYHCIECHUE CTAaTUYECKHUX MOMEHTOB H
MOMEHTOB MHEPIINU, HAX0XKJIEHUE KOOPAMHAT LEHTpa TSKECTU, BIUMCICHUE PabOThl U JaBIICHUS.
WHTerpupoBanne HeorpaHMYCHHbIX (QyHKUUH. MHTErpupoBanue mo OECKOHEYHOMY MPOMEXKYTKY.
[Tpu3Haky CXOAUMOCTH M PACXOAUMOCTH HECOOCTBEHHBIX HHTETPAIOB.



Pa3zgea S. JiieMeHTHI TEOPUU BEPOSTHOCTEH H MATEMATHYECKON CTATUCTUKH

Cnyuaitapie  coObITHS. Buapl cimydaifHpix  coObiTuii. Omnepanuu  Haag  COOBITHSMHU.
Kiaccuueckoe M CTaTHCTUYECKOE OIPENEICHUE BEPOATHOCTH. l'eomeTprmyeckass BEPOSITHOCTD.
Teopema cloKeHHsSI BEpOATHOCTEH HECOBMECTHBIX COOBITHHA. YCIOBHAs BEPOSITHOCTH. leopema
YMHOXXEHUSI BeposiTHOCTEeH. Teopema cloxeHHsT BEpOSTHOCTEH COBMECTHBIX coObITHH. Dopmyna
noiaHoi BepositHocTu. @opmyna baiieca. @opmyna bepaymnu. @opmyina [lyaccona.

[TonsiTue AMCKPETHOM ClydallHOM BENMUYMHBL. 3aKOH paclpeiesieHue BEpPOSITHOCTEM.
MaremaTnueckoe O0XKHMJIAaHUE, OUCIEPCUS, CPENHEE KBAaJpaTUYHOE OTKIOHEHUE, MOZA. 3aKOHBI
pacnpeneneHuss  JUCKPETHBIX  CIydyalHBIX  BEJIMYMH:  OMHOMMAIBHOE  pacHpelesIeHUE,
TEOMETPUUYECKOE pacupeneneHue, TUIIEPreOMETPUUYECKOE pacnpenesneHue. OyHKIMA
pacupeneneHue BEPOATHOCTEH M IUIOTHOCTb BEPOSTHOCTH HENPEPBIBHOW CIIy4alHON BEJIMYUHBI.
MatemaTtnueckoe 0KMIaHUE U JUCIIEPCUs, CPEHEE KBAIPATUYHOE OTKIOHEHUE, MOJIa U MEIUaHa.
3aKOHBl  paclpeesieHUus HENPEPbIBHBIX CIy4YalHBIX BEIMYMH. 3ajadyd MaTeMaTUYecKON
cratucTuki. ['eHepanbHas M BbIOOpOUYHAs COBOKYNHOCTb. Buabl BbIOOpok. CraTucTuyeckoe
pacripeniesieHe BBIOOpKH. OMmnupudeckas (yHKuus pacupenencHus. [loauron m rucrorpamma.
YucnoBble XapakKTEpUCTUKU BEIOOPKH.

CrarucTuyeckue OLEHKM IapaMeTpoB pacrpezeieHus. TodeuHble oneHKU. Bpibopounas
cpedHsisi U BbIOOpOYHas nucnepcus. MHTepBaibHble OLEHKH. TOYHOCTh M HAJEKHOCTh OLIEHKH,
JIOBEpUTENbHbIA UHTEpBajl. VHTEepBaibHBIE OILIEHKM MAaTEMaTHMYECKOTO OKHUIAHUS U CpPEIHEro
KBaJpaTUYHOI0 OTKJIOHEHUS HOPMaJbHOIrO pacnpenencHus. Cratuctuueckas runoresa. Hynesas u
KOHKypupymomas runore3sl. OmuOku nepBoro v BTOoporo poxaa. CTaTUCTUYECKUN KpUTEpUi
IpoBepKU HyneBoil runotes3sl. Kputnueckass obGnacts. O6sacTh npuHATHA Tunores3bl. CpaBHEHUE
BBIOOPOYHON CpeHEel C MaTeMaTUYeCKHM OkuaaHuem. [IpoBepka rumoTes3bl O pacrpeacsieHUH.
Perpeccuonnsiil ananus. JInHelHas perpeccus. DIE€MEHTbI JUCIIEPCUOHHOIO aHAIN3a.

4. llepeyeHb y4eOHO-METOAMYECKOr0 o0ecrevyeHUusi /s CAMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

CamocrosTenbHas paboTa CTYAEHTOB SIBJISETCS 0co00i (hopMoil opraHuzanuu y4eGHOIro
npouecca, IpeAcTaBisiolas co0Ol IIaHUPYEeMYIO, II03HABaTEIbHO, OPraHU3ALMOHHO U
METOJUYECKH HAIPABIAEMYIO JEATENbHOCTh CTYIEHTOB, OPUEHTHUPOBAHHYIO Ha JOCTHKEHHUE
KOHKPETHOI'O  pe3ynbTara, OCYUIECTBIsieMyl0 0e3 MpsMOH  [OMOLIM  IpernojaBaTess.
CamocrosTenbHas pa0oTa CTYJEHTOB SIBISETCS COCTAaBHOW 4acThio y4eOHOH paboThl M HMMeEeT
LEeNbI0 3aKpeIUIeHWE U YIIIyOJieHHWE MOJIY4YEHHBIX 3HAHUI M HaBBIKOB, MOUCK U MPHOOpEeTeHue
HOBBIX 3HaHUH, a TAKXX€ BBHIIOJHEHNE YYEOHBIX 3aJJaHHi, MOATOTOBKY K HMPEACTOSIIUM 3aHATHAM U
sk3ameny. OHa TMpeaycMaTpuBaeT, Kak MpPaBWIO, pa3padOTKy pedeparoB, HAMHMCAHUE OKIA/IOB,
BBINOJIHEHNE TBOPUYECKUX, WHIMBHUIYaJIbHBIX 33JaHUN B COOTBETCTBHM C y4eOHOM mHporpamMmoii
(TeMaTUYeCKUM IUIAHOM H3YYEHHs NUCUUIUIMHBI). TeMa Juisi Takoro BBICTYIUIEHHS MOXET ObITh
npeUIo’keHa MIpernojaBaTeseM Wid u30paHa caMUM CTYAEHTOM, HO MaTepuall BBICTYIUICHHUS He
JIOJKEeH 1yOJIMpoBaTh JIEKIMOHHBIN MaTtepuail. PedeparuBHblil MaTepra CIyKUT JOTOJIHUTEIbHON
uHpopmanueit Uit paboThl Ha NMPAaKTUYECKUX 3aHATHAX. OCHOBHas IIeNb JIaHHOTO BUAA PalbOTHI
COCTOHUT B 00Y4YEHHMH CTYJEHTOB METO/IaM CAMOCTOSITEIbHOM paboThl ¢ yueOHBbIM MaTepuanoM. J{is
MOJHOTHl YCBOEHHMsI TEM, BBIHECEHHBIX B IIpaKTHYECKUWEe 3aHATHs, TpelOyercss pabora ¢
nepBoucTouHukamMu. Kypc mpeaycMaTpuBaeT — CaMOCTOATENbHYIO paboOTy  CTYIEHTOB €O
cneuuanbHoi nuteparypoil. CliegyeT OTMETHUTh, YTO CaMOCTOsATeNbHas padoTa CTYICHTOB
pe3yibTaTUBHA JIMIIb TOTJAa, KOTJa OHA BBINOJHAETCA CHCTEMaTHYeCKH, I[IJJAHOMEPHO U
LIEJIEHAIIPaBJIEHHO.

3anaHus Uil CAaMOCTOATEIbHOW pabOThl MPeAyCMaTPUBAIOT HCIIOIb30BaHHE HEOOXOAMMBIX
TEPMUHOB U TMOHATUH MO mpobiematuke Kypca. OHM HaleIMBAIOT Ha MPAKTUYECKYIO paboTy 1o
NPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubianorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OPMAINH, WJUTFOCTPATUBHBIX MaTepUANIOB. 3a/laHus 10 CaMOCTOSATEIBHOM paboTe
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOTMOTHUTEIHHON MPOPaOOTKHU.

O6umii o0beM caMOCTOSTENbHONH paboThl CTYJEHTOB IO JAMCLUUIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTY CTYAEHTOB B TEUEHHE CEMECTpA.



AynuTopHas caMOCTOsATeNbHas paboTa OCYMIECTBIIACTCS B (hopMe BBITOJHEHUS TECTOBBIX
3aJaHuii. AyIUTOpHAsh caMOCTOsATEeNbHAs pabora obecredeHa 0a30i TECTOBBIX MAaTEepHAaJIOB,
IHCEMEHHBIX CAMOCTOSITEIBHBIX padoT 10 TUCIUILTHHE.

BHeayauTopHasi caMOCTOSTENbHAs paboTa OCYIECTBIsAeTCS B hopMax:
—  BBIIOJIHCHNE MHANBUIYAIBHBIX JTOMAIIHHUX 3aaHHI;
— MOATOTOBKH KOHCIIEKTOB I10 TEOPETHYECKOMY MaTepuaily Kypca;
— MOArOTOBKA U 3allHTA MPE3SHTALMII 10 TEOPETHIECCKUM U IPHUKIIAJAHBIM BOIIPOCAM Kypca.

TeMbl HHAUBUAYAJIBHBIX J0MAIIHUX 3aaaHuii (1 cemecTp):
1. Marpunel, onpeaenuTenn, peleHe CUCTEM HEOJHOPOIHBIX JIMHEWHBIX YPaBHEHUI.
2. Bexropsl. TlocTpoeHne TOYeK M JIMHUKA B JACKAPTOBOM MPSMOYTOJBHOW M TOJSPHOW CHCTEMax
koopauHat. CBs3b MEXAY JCKApTOBBIMH NPSIMOYTOJBHBIMH U TOJIIPHBIMH KOOPJUHATAMH.
Pemenne 3amau meromoMm koopauHaT. HaxoxneHue ypaBHEHH M OIPEAEIIEHHE B3aWMHOIO
PaCIOJIOKEHUS IPSMBIX Ha MJIOCKOCTH.
3. KpuBble BTOpOro nopsjaka Ha MIOCKOCTH.

Jl1s1 caMOCTOATEJILHOIO M3y4eHus B 1 ceMecTpe npeajaraercsi TeMa:

YpaBHeHus IPAMOI HA IJIOCKOCTH M B IpocTpaHcTBe. KpuBbie BTOpOro nopsjaka.
OO61iee ypaBHEeHHE MPSAMOIL. YpaBHEHHUE MPSAMOi C YIIOBBIM KodhdULIMeHTOM. Y paBHEHUE TIPSIMO
B OTpE3Kax. YpAaBHEHHE MPAMOM, MPOXOMISIIEH depe3 JIBE 3aJaHHbIC TOUYKU. YPABHEHUE NPSMOM,
MPOXOJSAIIEH Yepe3 aHHYI0 TOUKY B 33JaHHOM HAMpPAaBJICHHUH. YTOJ MEXIY NPSMbIMU. Y CIIOBUE
MApAJUICIIBHOCT W IEPHEHIUKYJSIPHOCTU JBYX HpsAMBIX. PaccrosHuMe OT TOYKM 110 IPSMOM.
Kanonuueckoe ypaBHeHue KpuBoil. YpaBHeHue nuHuU. OxpyxHOCTh. Jmurc. [lapaGona.
['unepbona. IlpuBenenne Kk KAHOHMYECKOMY BUJY OOIIET0 ypaBHEHHS KPUBOW BTOPOrO MOPSIKA.
[IpeoOpazoBanue cucTeMbl KOOpPAHMHAT: TMapaieldbHbId mepeHoc, MmoBopoT. IIpeoOpazoBanue
YPaBHEHUSI KPUBOM.

TekcThl yc/10BHIi 321aHUI IPUBOAATCH B CJIEIYIOIIHX METOAUYECKHX pa3padoTKax.
— IlpranoB A. B., BonkoBa H. A. Beiciias wmarematuka. MeToauyeckue pa3paObOTKH ISt
ctyneHToB 1 Kkypca cneumansHocTd “‘buonorus-xumua”’. Yacte 1. VYaesHock: YalllyY
uM. . H. Ynesanosa, 2003. 36 c. (bubnuoreka Yal'IlV).
— IlpranoB A. B., Bonkoa H. A. Beicimas wmarematuka. MeToauyeckue pa3pabOTKH  JIst
cTyneHToB 1 Kypca cnenuanbHocTH “buonorus-xumua”. Yacte 2. VYassHoBck: YalllY
uM. W. H. Ynbesnaosa, 2003. 36 c. (bubnuorexa Yal'TIV).

IpumepHbIe 3a1aHUsI TecTa

1.Kopenb ypaBHenust [x — 62 3| =0 paBeH ...

a) l

6) 4

B) -4

r)-1

2. CucreMa JuHEHHBbIX ypaBHeHuid {x + 2y +3z=1,4x+5y+6z=2 ...

a) UMEeT €AMHCTBEHHOE PEIICHNE

0) uMeeT /1Ba pelieHus

B) UMeET OECKOHEYHOE MHOKECTBO PEIICHUI

') HE UMEET pelIeHui

3. Jlna matpunbi A = (a? — 11a) cymecrByer 06paTHasi, €CJId 2 PaBHO ...

a) 1.

6) 1,8
2 2
1 V3 .

BT

r)-1



4. lanupt Mmatpubl A = (2 —2x1) uB =(—1242). Ecim matpuupi C = A -

B BbIpO:KIeHHAasi, TO 3HAYEHHE X PABHO ...

a)-1

0)4

B)1

r)-4

5. O6patHoii 11 maTpuubl A = (952 1) siBasieTcst MaTpuua ...

a)(1 -5-29)

6)(-152 —-9)

B)(1529)

r(-1-5-2-9)

6.. Eciim xy U1y, IBJISIOTCA pellleHHeM CHCTeMbl JIMHeiHbIX ypaBHenuii {x — 3y = 0,2x +y =
7 , TO HX

Pa3HOCTh Y, — X, PaBHA ...

a)l

0)-2

B)2

r)-1

7 . Cucrema JuHeiiHbIX ypaBHeHnuii {5x — 2y = 1,2x + y = 4 meroaom Kpamepa moxkeT umeTh
BU] ...

_J1-241|, _ |5124]

a) T 5-221]"" " |5-221]
6)x = |1241|_y:|51—24|
[52-21] [52-21]|
_Is2-21]|, _ |52-24]|

B) X = |1241|’y_|5—221|
r)x=|5_221|'y=|5_224|
[1-221]| [5124]

8. Touka A cumMeTpu4Ha Touke B (2; —3) oTHOCHTEJILHO OcH opauHaT. Toraa paccrosinue
Me:xay Toukamu A u B paBHo ...

a)3

0) 4

B) 5

r)2

9. Yr0Boii k03 PuIUEeHT NPSIMOii, 3aJaHHOH ypaBHeHHeM X - 5y — 3 = 0, paBeH ...
1

a) E

0) —

B) —
5

F) g

10. Ypapnenune napadounbl umeer Bua y2 = 10x . Torma aupexTpuca 3agaercs ypaBHeHHeM

alru|w

ax = —2,5
0)x = 20
B)x = 10
rNx = =5

11. Janbi Touku A = (1;-2;3),B = (0;1;-2),C = (—=3;-1;5)uD = (0;—-3;1). Torna
IVIOCKOCTH X — 3y - 2z - 7 = (0 nNpHHAJJIEKUT TOYKA ...

a)C

6)D

B) A

rB

12. Ypagnenue cepbl umeer Bua x> + y> + z2 — 4x + 2y — 10z — 19 = 0. Toraa paauyc
cepsl paBeH ...



a)7

6)49

B)10

1o

12. Paccrosinne mexny Toukamu A (5;0) u B (1; 3) paBHo ...

a)5

0)25

B)39

r)9

13. O011ee ypaBHeHHe NPAMOii, mpoxoasuieii yepe3 Touky A = (—3; 1) napaJuieJibHO
npsiMoi

x- 2y + 7 = 0, uMeer BU] ...

a)x-2y+5=0

0)x +2y +5 =0

B)x + 2y-5=0

Nx-2y—5=0

14. MHuMas noJ1yoch runep00Jibl % —
a)l6

0)9

B)4

r)3

15. YpaBHeHHUe IUI0CKOCTH, MPoXo/simieii yepe3 Touky M (1;2; 0), MoKeT UMeTh BH] ...
ax+2y—z+5=0

O)x —2y—z—-5=0

B)xX+2y+z+5=0

Nx+2y—z—5=0

16. YpaBHeHHe IIOCKOCTH, MPOXo/simieii yepe3 Touky A = (—2; 1;4) napajjieJbHO
miockocT 3x + 2y — 7z + 8 = 0 umeer BUf ...

a)3x + 2y—7z+32=0

0)3x— 2y—7z+32=0

B)3x + 2y+7z+32=0

rN3x +2y—7z—-32=0

y2
e 1 paBHoO ...

2 cemecTp

Tembl npe3enTanuii no reMe: Baxxuelmue reopemsbl 11 PepeHIHATBHOTO0 HCYMCTCHUS

(pyHkuuii 01HON EepeMEeHHOM.
Teopema @epma. ['eomeTpruyecKuii CMbICI.
Teopema Posutsl. I'eoMeTprUYECKUN CMBICII.
Teopema Jlanpanxka. ['eomeTpuyeckuii CMbICI.
Teopema Komm. ['eomerpuuecknii cMbICII.
Heobxoaumoe 1 1ocTaTOYHOE YCIOBHS TOCTOSHCTBA (PYHKITHH.

OU A wWN R

GyHKIHIH.

. MoHOTOHHEIE (I)YHKLII/II/I HCO6XOILI/IMOC U JOCTATOYHOC YCJIOBUA HCCTpOFOﬁ MOHOTOHHOCTHU

7. Ctporo MmoHOTOHHBIE PyHKIMU. J[OCTATOYHOE YyCIOBHE CTPOrOl MOHOTOHHOCTH (DYHKIIHH.
8. Touka »sKkcTpeMyMa W IKCTpeMyM (QyHKnuH. HeoOXoammoe W JOCTaTOYHBIC YCIOBHS

IKCTpeMyMa (QYHKIMHU B TEPMHUHAX MTPOU3BOIHOM NepBOro nopsaka. [Ipumeps.

9. Jloctaro4Hoe yCIIOBHE IKCTpeMyMa (DYHKIIMH B TEPMHHAX IMPOU3BOJHOW BTOPOTO TOPSIKA.

ITpumep.

10. ocrarouHoe ycioBHEe SKcTpeMyma (YHKIHMH B TEpPMHUHAX IPOU3BOJHON N-TO TOpSIKA

(popmyna Teitnopa). [Ipumep.

11. BeimykinocTe U BOTHYTOCTh TIpaduka ¢yHKuuu. JlocTaTOyHOE YCIOBHME BBINYKIOCTH H

BOTHYTOCTH KpuBOu. [Ipumep.



12. Touka neperuba rpaduka ¢pyaknuu. Heobxoammoe M J0CTaTOYHOE YCIOBUS CYIIECTBOBAHHMS
TOUYKHU niepernda kpusoii. [Ipumep.
13. AcumnroTtsl rpaduka Gynkuii. Haxoxaenue acumnrot [Ipumepsi.

Tembl npe3enTaumii mo reme: [lpuioxennsi onpeaeieHHOr0 HHTErpaJia

1. Berluncnenue TIOMAAN TUIOCKOH (DUTYPBI C MOMOIIBI0 OMPEIEICHHOTO WHTErpayia. (SBHOE
3aJjaHue, apamMeTpuieckoe 3aganue nuuuil). [Ipumepsi.

2. BrpluucieHue TIONIaIM CEKTOpa C MOMOIIBI0 ONPESICHHOTO HHTerpana. [Ipumepsr.

3. Beluucnenue qmHbl ayru kpuBoi. [Ipumepsl. (sSBHOe 3alaHue KPHUBOM, MapaMeTprUuecKoe
3aaanue). [Ipumepsi.

4. BeluucieHue Ayru KpUBOu. (mossipHble KoopauHaTsl) [Ipumepsr.

5. Brruucnenue o0bpeMa Tesa BpameHus C TOMOIIBIO ONPEIEICHHOT0 UHTErpaja (IBHOE 3aaHue,
napaMmerpuueckoe 3aganue). [lpumeps.

6. Brruucienue obbeMa Tena BpalCHHs] C TIOMOIIBIO ONPEAENICHHOro HWHTerpaia. [Ipumepsr.
(monsipHas cucrteMa koopauHar). Oobem mapa. O0beM KoHycA.

7. Bpbluncienne mIoMaau TMOBEPXHOCTH BpAIICHHS C IOMOIIBIO OIPEACICHHOr0 HHTErpaa.
Cnyuall 3amaHusi KpUBOW B JEKapTOBOMl CHUCTEME KOOpIMHAT, B MapaMeTpU4ecKOM BHJE, B
noJisipHOM cucteme koopauHart. [Ipumepst. [1nomaas 60koBOIM MOBEPXHOCTH KOHYCA..

8. Brluucienne KOOpAMHAT LEHTPA TSKECTH IJIOCKON IUIACTUHKU C TMOMOIIBIO OMPEEICHHOTO
WHTEerpasa (SBHOE 3aJjaHre, TapaMeTpUIeCcKoe 3a/1aHHe, MOISIPHbIE KOOPAUHATHI). [Ipumepsl.

9. BpluucieHne KOOpPAMHAT IEHTPA TSHKECTH KPHUBOW C MOMOIIBIO OMPEEIIEHHOTO HMHTErpasia
(s1BHOE 3a71aHUE, TAPAMETPUUECKOE 3a/IaHUE, TTOJISIPHBIE KOOpAUHATHI). [IpuMepsl.

10. ITepmas Teopema Ilanmna-I"ynbauna, mpumMepsl.

11. Bropas teopema Ilanmna-I"'ynsauna. [Ipumepsr.

Tembl MHAUBHAYAJIBHBIX JOMAIIHUX 3aJaHuil (2 cemecTp):
1. Oobnacte onpexnenenus GyHKIMH oaHOM nepemenHo. Ilpenen ¢yHkuui oHON MEpeMEHHOM.
HenpepsiBHOCTS QPYHKITNI OAHOM ITepeMeHHOM.
2. IlpaBuna BbIYMCIEHHS MPOU3BOAHBIX (QYHKUIMN oqHON mepeMeHHON. MccnenoBanue QpyHKIuit
OJIHOW TIEPEMEHHOM C TOMONIBI0 TIPOM3BOJHOW U TOcTpoeHue TrpaduxoB. Haxoxnenue
HauOOJIBIIEr0 ¥ HAUMEHBLIETo 3HaUeHUH (QYHKIUI 0HON mepeMeHHbIX Ha oTpe3ke. [Ipukiaanbie
3a/la4il Ha HaX0XJ/IeHWE HauOOJbIIEr0 U HAaMEHbILIEro 3HaueHuH (PyHKIUN OJHON NEepEMEHHBIX Ha
OTpE3KE.
3. Brruncnenue HeompeneIeHHOTO HHTETPaIa.
4. OrmpeneneHHbI HHTErpall ¥ €ro NPUII0KEeHHUS.
5. DneMeHThl TeOpUHU BEPOATHOCTEW U MATEMATUYECKON CTaTUCTHUKHU.

TekcTbl ycJI0BUH 32JaHUI NPUBOAATCS B CJIeIYIOIIUX MCTOYHMKAX:
— BonkoBa H.A., I'myxoBa H.B. Teopus BeposTHOCTEH C 3JIEMEHTaMU MaTeMaTH4E€CKON
CTATUCTUKH M aHaliM3a CHUCTEM MaccoBOoro obciyxuBanus. Yacte 2. // YueOHoe mocobue mis
CTYJIEHTOB CIELUAIBbHOCTH «YIIPABJICHUE NIEPCOHAIOM». Y IbsiHOBCK. Poranpunt Yal'lly um W.H.
Vaesanosa. 2010 .
— Bonkosa H.A., I'nyxoBa H.B. DnieMeHTBI Teopun BEpOATHOCTEW, MAaTEMaTUUECKON CTATUCTUKH,
aHaJM3a cucTeM MaccoBoro oociyxuBanus. Yacts 1. Beenenue B Teoputo BepositHocTeil. Kparkuit
UCTOpUYECKHM dKCKypC YnbsHOBCK, Yl TIY nmenn U.H. Yaesanosa, 2017 r.
— HMuapuBuayanpHbIC 3a7aHUs MO BBICIICH MareMaTwke : B 4 dacTsax : y4deO. mocoome. Y. 1. :
Jlunelinast ¥ BekTopHas anredpa. AHamutuyeckas reomerpus. uddepenunanbnoe ncurcieHue
byHKIMI oaHOM nepemeHHoM / moj ooul. pexd. A. I1. PsOymko. 3-e uza., ucnp. Munck : Beicias
mikona, 2007. 303 c. (bubnuoreka Yul'TIV).
— VuauBuayaibHBIC 3aJaHHS 110 BBICIICH MaTeMaTHKe : B 4 vacTsax : yueO. mocobme. Y. 2. :
KomnnekcHsle uncna. HeompeneneHHble u omnpeaeneHHble UHTErpaybl. OYyHKIUMM HECKOJIBKUX
nepeMeHHbIX. OObIKHOBEHHbIE nupdepeHnanbable ypaBHeHus / mojx obml. pen. A. I1. Pabymixo.
3-e u3n., uctip. Munck : Beicmias mkona, 2007. 395 c. (bubnuoreka Yal'TIV).



— IlpranoB A. B., BonkoBa H. A. Breicmias wmaremarnka. MeTtonuueckue pa3pabOTKH ISt
cTtyneHToB 1 Kkypca cneumansHoctd “‘buonorms-xumua”’. Yacte 1. VYiaegnosck: Yal'llY
uM. W. H. YnbesHoBa, 2003. 36 c. (bubnuorexa Yal'TIV).
— Ipiranos A. B., Bonkoa H. A. Breicmias wmaremaruka. Mertonuueckue pa3pabOTKH JUist
crygeHToB 1 Kypca crneuuanbHocTH “‘buonorus-xumus”. Yacte 2. VYaesHoBck: YialIlY
uM. U. H. Ynbesnosa, 2003. 36 c. (bubnuorexa Yal'TIV).

JlJ1s1 caMOCTOAITE/ILHOTO U3yUeHHs nmpeasiaraercs Tema: CTtaTucTuyeckue XapakTepUCTHKHI

BBIOOPKH M OLIEHKA NapaMeTPOB pacnpe/eieHust
3amaun MaTeMaTHYECKOW CTaTUCTHKH. | eHepabHast U BHIOOPOYHAs COBOKYITHOCTB. BUIbI BHIOOPOK.
CrarucTudeckoe pacrpeaeiieHue BhIOOpKH. Dmnupudeckas QyHKIUs pacupeneneHus. [lomuron u
rucrorpaMMa. UmucioBble XapaKTEPUCTUKU BBIOOPKU. CTAaTUCTHUYECKUE OICHKH IapaMeTpOB
pactipenenenusi. Todednble oOueHKUM. BpiOopouHast cpeaHss H  BBIOOpPOYHAS  JHCIIEPCHUS.
WHTepBasibHbIC  OIEHKH. TOYHOCTh M HAJISKHOCTh OIICHKH, JIOBEPUTCIbHBIH HHTEPBAL
I/IHTepBaJIBHbIe OIICHKUW MAaTEMAaTHUYCCKOIO OXHWAAaHUA U CPCAHCTO KBAAPATUYHOI'O OTKIOHCHUA
HOpPMAaJILHOTO pacnpeaencHus. CtatucTuueckas runore3a. HyneBas 1 KOHKYpHPYOIIasi THIIOTE3BI.
OmwmOKH MepBOro U BTOPOTO POJa.

IIpumepHBbIe BOIPOCHI HTOTOBOI'0 TECTA

VX+5
1. O6aacts onpeneienus pyukuuu f(x) = xT+ uMeeT BHU]I ...

a) x € [—5;+)

0) x € [—=5;0) U (0; +0)

B) x € (—5;0) U (0; +00)

r)x € (—o0;0) U (0; +0)

2. lpenen (1 + l)Bx PaBeH ...
X

a)oo

0)1

B)3

re3

3. lns pynxmun f(x) = (x2 — 1, ecmmx < —1,1 + 3x,ecnu x = —1, Touka x = —1 aBasercs

TOUYKOH ...

a) YCTPaHUMOTO pa3phbiBa

0) pa3pbIBa IEPBOTO poja

B) pa3pbiBa BTOPOTO pojia

T') HEMIPEPHIBHOCTHU
sinsin x
4. IlponsBoaHasi QyHKIUH Y = —, PbaBHa ...

)777COS X
xZ
x—sinsin x
0) —z
x—sinsin x
B) ———
X
x+sinsin x
T) —z
5. IlIpousBoanas TpeTbero nopsaka pynkuun y = x> — 2x2 + 5x — 1 paBHa ...
a)3x2 —4x +5
0)-6
B)6
r) 6x — 4
2x2-3x+1
x2—-5x+3

6. Ilpenen
a)2

1
6)5

B)oo

pPaBeH ...



r)0

7). Heonpenesennnbiii uHTErpat [
a)§ Imin(5+x3)+¢
6)§lnln(5 +x3)+¢
B)3Inin(5+x3)+¢
Ninln(5+x3) +c

8. OnpenesieHHbIii HHTErPaJ f03 (2x — 1)%dx pasen ...
343

a)—
3
0)30
B)19
r)21
9. MHo:kecTBO nepBoodpa3HbIx pyukuuii f(x) =arcsin arcsin 2x uMeer BHUI ...
, . 1
a) arcsin arcsin 2x + EVl —4x? +c

0)2x +V1—4x?2+c¢
B) X arcsin arcsin 2x —%\/1 —4x% +c
r)2x +-VI—4x% +c

10. ILiiomaasb Gpurypsl, H300pakeHHOM HA PUCYHKE,

x2

=3 dX paBeH ...

Y
10
y=9-x2 “
/ 6
// "
4 /.3 2 1 v 0 1 2X
/ 5

11. Bpocarot 2 moHeTbl. CoObITHA A — «Tep0 Ha nepBoil MOHeTe» U B — «umdpa Ha BTOpOI
MOHeTe» ABJSIIOTCS ...

Bribepurte HECKOIBKO BapUaHTOB OTBETA

a) COBMECTHBIMH;

0) 3aBUCHMBIMHU;

B) HECOBMECTHBIMH;

I') HE3aBUCHMBIMH.

12. HecoBmecTHBbIE coObITHA A, B 1 C He 00pa3yl0T NMOJIHYIO I'PYIILY, €CJIH UX BEPOATHOCTH
pPaHBblI ...

Bribepurte HECKOIBKO BapUaHTOB OTBETA

B) P(4) = 5, P(B) = 3, P(C) =

a) P(4) = 3, P(B) = 3, P(C) = &
6) P(A) = 2, P(B) = 2, P(C) = 5,



1 1 2
P(A) = PB)= PO ==
13. B notepee 1000 ouseros. Ha oqun 6mier Boinagaer Boiurpsim S000 pyouieii, Ha necaTb
OmieToB, BHIUTpbImu 1m0 1000 pyoJieii, Ha NATHAECAT 0U1eTOB — BbIUTPbIMU 110 200 pyoJeii,
HAa cTO OMy1eTOB — BHIMTPbILIH 10 S0 py0Jieii; ocTanbHbIe OMJIETHI MPOUTPbILIHbIE.
IHokynaercs oquH OuJieT.
Torpna BeposiTHOCTH BhIUTpbIA 250 pybJieil paBHa...
BapuaHnTtsl 0TBETOB:
a)0
0) 0,15

15
B —_—

839
r)1l
14. B xBagpart co cTOpoHOii 3 GpoleHa TOYKA.

Torna BepoSITHOCTH TOTO, YTO OHA TIOMAAAET B BBICTICHHYIO 00J1aCTh, paBHa. ..
BapuaHTbl OTBETOB:
1
a) 51
0) %
B) ;
r)2
15. CraTucTnyeckoe pacnpeaejieHue BbIOOPKH UMeeT BUJL
X -2 -1 0 4
n; 2 4 5 9
Torpa oTHOCUTENBHAS YacTOTa BApUaHThI X, = —1, paBHa...
BapuaHTs!l OTBETOB:
a) 0,2
0) 4
B) 0,25
r) 0,3
16. HenpepsbiBHasi ciay4aiiHas BeJIM4MHA X 32JaHA IVIOTHOCTBIO pacnpeaeeHus

_(x-12)2
e 242 , Torga maremMaTrnyeckoe 0OKHJIaHHE ITOM HOPMAJIBLHO

BeposiTHocTeil f(x) = 113/%

pacnpeaejeHHOM CJIYy4ailHON BeJIMYUHBI PABHO...

BapuaHTbl OTBETOB:

a) 12

0) 11

B) 121

r) 242

17. I'paduk mnoTHOCTH pacnpeesieHAs] BEePOSITHOCTEH HelpepbIBHOM CJIY4YaiiHON BeJMYHHbI

X, pacnpenejeHHbIi pABHOMEPHO B HHTepBaJie (—2;5), HMeeT BH/L:
f(x)

a

= g
> | e—"
2 0 5



Torma 3HaueHue a paBHoO...
Bapuantsl 0TBETOB:
1
a) 7
0)1
1
B) 15
F) s
18. B ypHe Jexut 2 4yepHbIxX U 4 Oeabix mapa. [locaenoBarenbHo, 6e3 Bo3BpalieHus: 1

Hay/jauy u3BJeKaoT 3 mapa. Toraa BeposiTHOCTb TOr0, YTO BCce OHU OyayT 0eJibIMH, PaBHA...
Bapuant oTBETOB:

1
a)g

19. InckpeTHasn ciayydaiiHasi BeJinunHa X 3a/1aHa 3aKOHOM pacnpe/ieieHusi BEPOSITHOCTENA. ..
X 0 X 9
p 0,1 0,5 0,4
Eciu mMatemariaeckoe oxuganne M(X) = 5,6, To 3HaYeHHE X PAaBHO ...

Bribepute oauH BapuaHT OTBETa

a)3;

0) 4;

B) 5;

r) 6.

20. ITo oueHKaM IKCIEPTOB BEPOSITHOCTH DAHKPOTCTBA /JIsl ABYX NPeANPUSTHH,
NMPOU3BOSIIIIMX PA3HOTUIIHYIO NPOAYKIUIO, paBHBI 0,3 1 0,35. Toraa BeposiTHOCTH
0aHKpPOTCTBA 000UX NMPEINPUATHI paBHA...

BapuaHTsl 0TBETOB:

a) 0,105

0) 0,65

B) 0,095

r) 0,465

21. 3 reHepasibHOIi COBOKYIIHOCTH H3BJeYeHA BbIOOpPKa 00beMa n=50:
Xi 1 2 3 4
N; ny 9 8 7

Tornma nj paBeH...

Bri6epuTe ouH BapUaHT OTBETA

a) 26;

0) 27;

B) 10;

r) 50.

22. Jlana Bp10OpKa o0bemMa n. Eciin kasablil 3J1eMeHT BLIOOPKH YBEJIHYHUTH B S pa3, TO

BBIOOPOYHOE cpeHee * ...

BriGepuTe ouH BapuaHT OTBETa

a) YMEHBIINUTCSA B 5 pas;

0) yBenuuuTcs B 25 pas;

B) YBEIUUUTCSA B 5 pas;

') HE U3MEHUTCA.

23. IIpoBeneno S usmepenuii (0e3 cucreMaTu4eCKUX OIIMOOK) HEKOTOPOM CIyYaAHOM
BeJUYUHBI (B MM): 9, 10, 13, 14, 15. Torna HecMenieHHAasi OLEHKA MAaTeMAaTHY€CKOT0
0’KU/IaHMSl paBHA...

BriOepuTe ouH BapuaHT OTBETa

a) 12,2;



0) 12,4;

B) 15,25;

r) 13.

24. Eciu ocHoBHAas runore3a umeeT Bua Hp : a =20, To KOHKypupYyIOLIel MoKeT ObITh
TUIoTe3a ...

Bribepurte o1H BapHaHT OTBETa

a) Hy:a 2 10;

6) Hi:a < 20:;

B)H;:a 2 20;

r) Hy :a> 20.

25. TovyeyHast oLleHKAa MATEMAaTH4eCKOI'0 0’KMIAHUS HOPMAJIBLHOIO pacnpeneaeHus pasHa 12.
Toraa ero MHTepBa/ibHasi OLIEHKA MOKET MMETh BHA...

Bapuantsl 0TBETOB:

a) (10,6; 13,4)

6) (12;13,7)

B) (10,8;12)

r) (11,2;11,8)

Jlna camocmoamenvroil n0020moeKu K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYEemC

UCNOb308aMb YUEOHO-MEeMOOUYeCKue Mamepuavl:

1. BonkoBa H.A., I'myxoBa H.B. Teopus BeposiTHOCTEll ¢ 3JEMEHTaMH MaTeMaTUYECKOM

CTAaTHCTUKH W aHaJU3a CUCTEM MaccoBoro obcmyxkuBanus. Yacte 2. // YdeOHoe mocoOue uist

CTYACHTOB CIIELIMAIILHOCTU «YIIPABJIEHUE IIEPCOHATIOM». YIIbsIHOBCK. Potanpunt Yal'TllY um W.H.

Vapsanosa. 2010 .

2. BonkoBa H.A., I'myxoBa H.B. DnemeHThl Teopun BEpOATHOCTEH, MATEMATUYECKON CTATUCTHKH,

aHaJIM3a cUCTeM MaccoBoro odciyxuanus. Yacts 1. Beenenue B Teoputo BepositHocTel. KpaTkuit

ucropuueckuil 3kckypc YibsHoBck, YAl TIY nmenn U.H. Yaesauosa, 2017 r.

3. BmagoBa E.B. Crarucruka: y4eOHO-METOAMYECKOE TMOCOOHMe i OakaaaBpOB HaIpaBICHUS

noarotoBku «Ilemparornueckoe oopazoBanue». — YiabssHoBcK. Yal'TIY um. U.H. Vassuaosa, 2017 —

161 c.

4. lpiranoB A. B., BonkoBa H. A. Bricmias wMartemaTtuka. MeToauueckue pa3paOOTKH s

cTtyneHToB 1 Kkypca cneumansHocTd “‘buonorus-xumua”’. Yacte 1. VYaesHock: YalIlVY

uM. . H. Ynesanosa, 2003. 36 c. (bubnuoreka Yal'IlV).

5. piranoB A. B., Bonkoa H. A. Beicmias Maremaruka. Mertoaudeckue pa3paOOTKu Jis

cTtyneHToB 1 Kypca cneumansHocTd “‘buonorus-xumua”’. Yacte 2. VYaegHoBck: YalllyY

uM. . H. Ynesanosa, 2003. 36 c. (bubnuoreka Yal'IlV).

5.IIpuMepHbIe OLEHOYHbIEe MaTepPHAJIbI 1JIsl IPOBeJeHUs] TEKYLero KOHTPOJs yCIeBaeMOCTH
¥ MPOMEKYTOYHOM aTTecTAMU 00y4aroIuXcs 10 JMCIHUIIHHE

Opranu3anus v MpoBeJieHNe aTTeCTAIlMU CTYAeHTa

®I'OC BO B COOTBETCTBMM C NPHUHIUIAMU bBOJOHCKOTO mpolecca OPHUEHTHPOBAHBI
MIPEHMYIIECTBEHHO HE Ha COOOIIEeHHE O0yJaroImeMycsi KOMIUIEKCa TCOPETHUSCKUX 3HAHWW, HO Ha
BBIpa0OTKY y OakaliaBpa KOMIIETEHIIMA — ITWHAMUYECKOr0 Ha0opa 3HAHWUW, YMEHWI, HABBHIKOB U
JJUMYHOCTHBIX Kad€CTB, KOTOpBIe IIO3BOJIAT BI)IHYCKHI/IKy CTaThb KOHKypeHTOCHOCO6HI)IM Ha pI)IHKe
TpyJa U YCTENHO NMPOo(ecCHOHAIBHO PeaTn30BbIBATHCA.

B npormecce ornenkn OakamaBpoB HEOOXOJMMO HCIONB3YIOTCA KaK TPATUIIMOHHBIC, TaK U
WHHOBAIIMOHHBIC TUIIBI, BUBI U (POPMBI KOHTPOJISL. [Ipy 3TOM MOCTeneHHO TpaJuIIMOHHbIE CPEICTBA
COBepHIeHCTBy}OTCSI B pycne KOMIICTECHTHOCTHOI'O IIOAXOJd4d, a HHHOBAIIMOHHBIC Cpe)ICTBa
aJaNTUPOBAHBI JJIsl TOBCEMECTHOTO MPUMEHEHHS B POCCHIICKON BY30BCKOI MPaKTUKE.

Lenr npoBeaeHHsT aTTeCTAIMM — IIPOBEPKAa OCBOCHUS 0OOPAa30BATEIHLHOM MPOrPAMMBI
JTUCIUTIMHBI-IPAKTUKYyMa yepe3 chopMUpPOBAHHOCTH 00Pa30BATENbHBIX PE3YIbTATOB.



IIpoMe:kyTOoYHasi aTTecTalMsA OCYIIECTBIIETCS B KOHLE CEMECTPA M 3aBEPIIACT U3YUYCHHE
JTUCIUIUIMHBI, TIOMOTAeT OICHUTHh KPYIHBIE COBOKYIMHOCTH 3HAHWW M yMEHUH, (popmupoBaHme
ONpPEETIECHHBIX KOMIIETCHIIUH.

OLIGHO‘-IHBIMI/I cpeacrBaMu

TCKYLICTO OLCHHUBAHUA  SABJIAIOTCA:

JOKJIaa, TECThbl IIO

TEOPETUYECKUM BOIIPOCAM JTUCIMILUIMHBI, 3alllUTa MPAKTHYECKUX padoT U T.1. KOHTpois ycBOCHUS
MaTepuana BEIETCS PEeryIspHO B TEUEHHE BCETO CEMEeCTpa Ha NPAKTHYECKHX (CEeMHUHAPCKUX,
71a00paTOPHBIX ) 3aHATHUSX.

Ne
o/
v

CPEIACTBA OHEHUBAHUAA,
UCIIOJIB3YEMBIE JUUIS TEKYLIETO OLICHUBAHUS
nokaszaressi QOpMHUPOBaHUS KOMIIETEHIUU

OO6pa3zoBaTenbHbIC
PE3YNIBTATHI TUCITUTUIAHBI

OuneHo4HbIe CcpeacTBa IS TeKyIIeH
aTTecTaluu

OC-1 nomamHss nHIUBUAYabHas padota Ne |
OC-2 nomamHsst ”HAMBUAyallbHas padota No 2
OC-3 nomamHss nHAUBUAYaIbHast padota Ne 3
OC-4 nomamHssa nHAMBUAYaIbHAA paboTa Ne 4
OC-5 nomaiuHsg nHAMBUAYaNbHas padoTta Ne 5
OC-6 nomarHss MHIUBUAYalbHas padoTa Ne 6
OC-7 nomaiHssg nHAMBUAYaIbHAs padoTta Ne 7
OC-8 nomarHss nHIUBUAYalbHast padoTa Ne 8
OC-9 noaroroBka u 3amuTa npe3enraun Ne 2
OC-10 3ayer 1o >neMEHTapHBIM (PYHKIIUAM, UX
CBOWCTBaM, rpaduKam.
OC-11 KOHCHEKT MO CaMOCTOSTEIILHO
W3Y4YEHHBIM TEMaM, C MOCJIEIYIOIIUM OTBETOM
Ha BOIIPOCHI 110 TEME.
OC-12 urorosrii Tect Nel
0C-13 urorossiii Tect No2

OueHOYHBIE CPECTBA JAJIs MPOMEKYTOYHOM
arrecTanuu

3auer (1 cemectp)
OC-14 3auer B popme ycTHOTO codece1oBaHuUs
[0 BOMPOCAM ¥ BBIMOJIHCHUS MPAKTUICCKUX
3aJlaHUH.

3auert (2 cemecTp)
OC-15 3auer B popme ycTHOTO codece1oBaHuUs
[0 BOMPOCAM ¥ BBHIMOJIHCHHUS IMPAKTUYCCKUX
3aJlaHu i

OP-1

3HaeT OCHOBHBIE 0OBEKTHI BBICIIEH
MaTeMaTUKH, UX CBOMCTBA, 0COOCHHOCTH;
BOKHEUIIINE TEOPEMBI U aITOPUTMBI.

OP-2

3HaeT 0a30BbIC MATEMATHUYCCKHUC
KOHCTPYKILUH, IPUHIUIBI 00paOOTKHU JaHHBIX,
UJeU U IpUEMBI MAaTEMaTHIECKOTO
MOJCIIUPOBAHUS.

OP-3

3HaeT OCHOBHBIE ATl IIpoIiecca
MaTeMaTH4eCKOr0 MOJICITMPOBAHHSI,
BaKHEHIIIME BUALI MOJICIICH.

OP-4

3HaeT 0COOCHHOCTH CHCTEMHOTO H
KPUTHYECKOT'O MBIITUICHHSI, METOIbI, IIPUEMBI
KPUTHYECKOT'O aHaJU3a.

OP-5

YMeeT rpaMOoTHO, JIOTHYHO apTyMEHTHPOBAHO
OTIepUpPOBATh MATEMATHYECKUMHU 00BEKTaAMH,
HCIIOJIB3YsI MAaTEMATHYECKYIO CHUMBOJIUKY,
MPOBOANTH JOKA3aTEIbCTBA BAKHEHIIINX
TEOpEM BBICIICH MAaTEeMAaTHKH; Pa3IN4aTh
HEO0OXOIUMBIE YCIIOBUS U IOCTATOYHEIE,
pemaTh TUMOBBIC 33/1a4M TI0 pa3jesiaM Kypca,
aHAIIM3UPOBATh TOTOBBIE PEIICHUS.

OP-6

YMeeT cTpouTh MPOCTEHIne MaTeMaTUYeCKUe
MOJIEeJH (B TOM YHUCIIE B IPEIMETHOI 00s1acTi
B COOTBETCTBUHU C MPOQHIEM MOATOTOBKH) U
WHTEPIPETHPOBATH PE3YIIBTATHI PAOOTHI C
MOJICIIBIO.

OP-7

YMeeT aHaTM3uPOBaTh PA3IMYHBIC UCTOYHUKU
nH(pOpMaIINK; pacCMaTPUBATh BO3MOXKHBIC
BapHAHTHI PEIICHHUS 3a/1a9H, OIEHUBAThH MX
JIOCTOMHCTBA U HEJIOCTATKH, BEIOUPAThH
ONTHMAJTLHBIC CITOCOOBI PEIICHHUS;
CaMOCTOSITENILHO pad0TaTh C HE3HAKOMBIMHU
MaTeMaTHYECKUMH TEKCTAMHM.

OP-8

Bnageer sS36IKOM U CHMBOJIHKOM,
BXHEHIIIMMHU aITOPUTMAMH OCHOBHBIX




pa3/esioB BhICIIEH MaTeMaTHUKH.

OP-9

Brnazneer HaBbIKaMU COMOCTABIICHUS Pa3HBIX
UCTOYHHUKOB I/IH(I)OpMaI_II/II/I C OCJIbIO BBIABIICHUA
UX MPOTUBOPEYUN U MOUCKA JOCTOBEPHBIX
CYXKIECHUM.

OP-10

BJIaIIeeT HaBbIKaMU OIIPCACIICHUA
MPAKTUYECKHUX MOCIEACTBUN MPETI0KEHHOTO
perieHus 3aj1a4u (COCTaBICHHON
MaTeMaTHYeCKO MOJIeIn)

OP-13

Brnaneer HaBbIkaMu MOMCKA B
MH(POPMALIMOHHBIX UCTOUHUKAX,
COIOCTABJICHUS U aHAJIW3a UH(OpPMALIUU TTO
HOBOM /151 ce0s1 mpoOseMaTHKe.

Onucanue OICHOYHBIX CPEICTB M HEOOXOAMMOTO 00OpyIOBaHHS (IEMOHCTPAIMOHHOTO
Mmarepuaiga), a TakXke IMpOoLeqypbl M KpPUTEPUH OLEHHBAHUA WHIMKATOPOB JOCTHXKEHHS
KOMIIETEHIIMM Ha Pa3IMYHBIX dTanax UX (popMHpOBaHHUS B MPOIECCE OCBOEHUS 00pa30BaTEIbHON
[porpammsl npeacrasicHsl B MOHAEC OLEHOYHBIX CPEACTB I TEKYLIEr0 KOHTPOISA YCIIEBAEMOCTH
U IIPOMEXKYTOYHOM aTTecTanuu no aucuuiuinbe «llpuknannas MatemaTuka (1o oTpacisim)».

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOAsA yCReeaemocmu
odyuarowuxca no oucyuniune
Marepuansl Juisi Opraiu3aliy TeKyIeH aTTeCTalluu MPEACTABICHBI B I1.5 MPOrpPaMMBl.

Mamepuanwi, ucnonv3yemoie 011 RPOMEHCYMOUH020 KOHMPOJIA YCNeeaemocmu
odyuarowuxca no oucyuniune
IIepeuens Bonpocos k 3auety (1 cemecTp)
Martpuupl. OcHOBHBIE OHATHS. JleMCTBYS HaJy MaTpULIAMHU.
Omnpenenurenu. OCHOBHBIE MOHATHS. [IefiCTBUS HaJl ONIpEeAETUTENSIMHU.
HeBbIpok1eHHBIE MAaTPULIBI.
O6patHas marpuna. CriocoObl HaX0X/1eHUs1 00paTHON MaTpUIBL.
Cucremsl nuHEHBIX ypaBHeHUH. OcHOBHBIE OHATHUSA. Teopema Kponekepa-Kanemnn.
Pemenue cuctemsl TMHEHHBIX ypaBHeHUH 110 popmyiiam Kpamepa.
Pewenue cucrem JIMHENHBIX ypaBHEHU METOAOM ['aycca.
Pemenne cucreM TMHENHBIX YPABHEHUN MAaTPUYHBIM METOOM.
Bektopsl. OCHOBHBIE NOHATHUSA. JIMHENHBIE ONIEpalluy HaJl BEKTOPaMH.
10 [Ipoexkuust BekTOopa Ha ocbh. Pa3nokeHue BeKTOpa IO OpTaM KOOPAMHATHBIX OCEil.
Hanpasinsromue kocuHycel. JleficTBUs HaJl BEKTOpPaMH, 3aJaHHBIMU IIPOEKLUSMH.
11. CxansipHoe npou3BeZeHNE BEKTOPOB U €ro cBoiicTBa. [Ipuiioskenne ckaasipHOro Npou3BeIeHUsI.
12. BekTopHOe npoH3Be€HUE BEKTOPOB U €ro cBoHCcTBA. [IpHuioxkeHre BeKTOPHOTO IPOU3BEACHUSI.
13. CmemanHoe TpOU3BENCHHE BEKTOPOB U €ro cBOMCTBa. [Ipuiio’keHHE CMENIaHHOTO
MIPOU3BEICHUS.
14. TlpsmoyroneHast  (mexkapToBa) ¥ TOJNSIPHAs CUCTEMBI KOOpDAWHAT Ha  IUIOCKOCTH.
[IpeoOpa3zoBanne cucTeMbl KOOPIUHAT.
15. Bugsl ypaBHeHUs NpsMON Ha MIIOCKOCTH. B3anuMHOe pacnosnokeHne NpsMbIX Ha TUIOCKOCTH.
16. Kpussle BTOporo mopsaka. O01iee ypaBHEHHE KPUBBIX BTOPOTO TOPSIIKA.
17. OxpyXHOCTb. DiuIC.
18. T'mmep6Goma. [Tapabona.
19. VpaBHeHHe IUIOCKOCTH B HpPOCTpaHCTBE. B3auMmHOE pacmonoxeHue IIJIOCKOCTeH B
MIPOCTPAHCTBE.

CoNoAEWNE




20. YpaBHeHue TpsSIMOM B TPOCTPAHCTBE. B3amMHOE pacrojoKeHHE MPsSMONW W TIIOCKOCTH B
MIPOCTPAHCTBE.
21. YpaBHeHHe MPsSMOI Ha TUIOCKOCTU. B3auMHOE pacmoiokeHHe MPSMBIX Ha TUIOCKOCTH.

IIpumepHBbIi NepeyeHb BOMPOCOB K 3a4eTy (2 cemecTp)
1. Tlousarue pynkuuu. Cnoxuas pynkuus. HesBHO 3aganHas QyHKIUSA
2. UYernsle u HeveTHbIe QyHKIMU. [lepuognueckue Gpynkiuu. MonotonHsle Gpynkiuu. OOpaTHas
byHKIHS.
3. Crenennas GyHKIHS.
4. Tloka3zatenpHas U jorapupmMuyeckas QyHKIUH.
5. Tpuronomerpuyeckue QyHKIHH.
6. OOparHBIC TPUTOHOMETPHYECKUE HYHKIIUH.
7. Tlpemen ¢ynkumm B TOouke. OnHocropoHHue mpenensl ¢yHkuuu. CBOWCTBA MpPEIENOB
GyHKIIHH.
8. beckoneuno maineie 1 6eckoHEYHO Oombine QyHKIUU. CBSA3b MEXAYy OCCKOHEYHO OOJBIIMMHU
1 OECKOHEYHO MAJILIMHU ()YHKITASIMH.
9. HeompeneneHHOCTH 1 0COOBIE BEIPAXKECHUSI.
10. 3ameuarenabHbIC MPEICIBI.
11. Tlonsatue HenpepbiBHOCTH QyHKIMH. Kiaccudukaius Touek pa3pbiBa.
12. 3amaum, mnpuBOAAIIME K TOHATHIO NPOU3BOAHOW. OmpeneneHue MPOU3BOAHON, ee
FEOMETPUUYECKUN U PUBUYECKUI CMBICI.
13. IIpaBuna nuddepeHpoBaHUS U POU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.
14. TIpousBonHbIe U TU(GEPEHIINATBI BBICIIUX ITOPSIKOB.
15. IIpaBuno Jlonurais.
16. Bospacranue u yObIBaHHE ()YHKIIHIA.
17. Dxcrpemymbl ¢ynkiuu. HccnenoBanue (yHKIMHM Ha HSKCTPEMYM C TIOMOIIBIO TEPBOM
IIPOU3BOJHOM.
18. BrimykiocTs M BOTHYTOCTh rpaduka ¢yHkiuu. Touku neperuoda.
19. Acumrrotsl. [Toctpoerne rpagukoB (yHKITHIA.
22. TlepBooOpa3Hasi M HeONpeIeNeHHbIH HHTErpaJl.
23. CsoiicTBa HEONPEICIICHHOTO UHTErpasia. Ta0mia OCHOBHBIX HHTETPAJIOB.
24. 3amMeHa epeMeHHON B HEOIPEeeIEHHOM HHTErpae.
25. WnTerpupoBaHue 1Mo 4acTSIM B HEONPEICICHHOM HHTETpae.
26. 3anauu, NPUBOJAIINE K TOHATHIO ONPEIEICHHOIO MHTErpaa.
27. OmnpeneneHre ONPEACICHHOTO HHTErpajia. YCJIOBUS CYHIECTBOBAHHS — ONPEACICHHOTO
uHTerpana. OCHOBHBIE CBOMCTBA ONMPEAEICHHOTO HHTErpaa.
28. Brwruuciienue onpeneneHHoro uaTerpana. ®opmyna Herorona-Jleitonuma.
29. 3ameHa epeMeHHOM B OINpeIelIEeHHOM HHTETrpase.
30. MHTerpupoBaHrWe TO 4YacCTSIM B ONPEACICHHOM HWHTerpaie. VHTerpupoBaHWE UYETHBIX U
HEUYeTHBIX (QyHKIIHH.
31. HecoOcTtBeHHBIC MHTETpAIBI | poja.
32. HecoOcTBeHHbIE HHTETpabI 2 poja.
33. Iliomaaes GUTYpHI B IEKApTOBOM CHCTEME KOOPIMHAT.
34. BoluncrieHue Iomaad KPUBOJIMHEHHON Tpameuuud B clydae NapaMeTpU4ecKoro 3aJaHus
KPHBOM.
35. Boruncienue miuonaam KpUBOJIMHEHHOTO CEKTOPa B MOJISIPHON CHCTEME KOOPAMHAT.
36. [limna myru. BeluucieHue AMMHBI AYTH B JIEKapTOBOW CHUCTEME KOOPAWHAT, B TIOJSPHOMN
cUCcTeMe KOOPJMHAT, 3a/IaHHOM MapaMeTpUUYECKH.
37. Muddepennman qyru.
38. OObeM Tena ¢ 3aJaHHBIM TONIEPEUHBIM CEYCHHEM.
39. OObeM Tena BpanieHus
40. BoluncrieHue IUIOMIAAM TOBEpXHOCTU BpamieHus: Ciydail 3ajaHus KpUBOW B JEKapTOBOU
cHCcTeMe KOOPJMHAT, B MapaMeTPUIECKOM BHJIE, B ITOJIIPHOM CHCTEME KOOPAWHAT.
41. Crartuyeckre MOMEHTHI U KOOPAWHATHI LIEHTPa MacC CUCTEMbl MaTePHAIbHBIX TOYEK.



42. Crartudeckue MOMEHTHI U KOOPAMHATHI LIEHTPa Macc KPUBOM.

43. Craruyeckre MOMEHTHI U KOOPAWHATHI IIEHTPa MacC TNIOCKON TUIACTHHKH.

44. Cnyyvaitasie coObITHS. Buapl cinyuaitHbIx coObiTuid. Oniepaniuu Hajl COOBITHSMHU.

45. Knaccuueckoe U CTaTUCTHYECKOE OIPEIETICHUE BEPOSITHOCTHU. [ eoMeTprueckast BEpOSITHOCTb.
46. Teopema CII0)KEHUS BEPOSITHOCTEH HECOBMECTHBIX COOBITUI.

47. YcinoBHas BEpOSATHOCTh. Teopema yMHOKEHUS BEPOSATHOCTEN.

48. dopmyna nmonHO# BepostHocTH. Popmyna baiieca. ®opmyna beprymu. @opmyana Ilyaccona.
49. TloBTOpHBIE He3aBUCUMBIE UcTbITaHus. Cxema bepHymnm.

50. TlonsTHEe IUCKPETHOW CIy4yallHOW BENMYMHBL. 3aKOH paclpe/elieHne BEpOSTHOCTEH.
MaremaTtnueckoe 0KMIaHuE, TUCIIEPCHs], CPEIHEE KBaAPATUYHOE OTKJIOHEHHUE, MOJIA.

51. 3akoHB! pacrpenencHus] AUCKPETHBIX CIy4YalHbIX BEIMYUH: OMHOMHMAJIBHOE paclpeleICHuE,
TFEOMETPUUYECKOE PaCIpeleIeHUE, THIIEPTE€OMETPUYECKOE PACIIPEACIICHUE.

52. Tlonarue HempepwhIBHOHN ciay4aiiHOW BenuumHbl. DYHKIMS pacrpeneneHne BEpOSTHOCTEH U
IUIOTHOCTb BEPOSTHOCTH HENPEPBIBHOM CIy4alHOW BENMYMHBL. MaTreMaTH4ecKoe OXUAAHHE U
JMCIIepCcus, CpeHee KBaApaTUYHOE OTKJIOHEHHE, MOJIa U MEJUaHa.

53. 3axoHBI pacipeaesieHUs] HEPEPBIBHBIX CIyYalHbIX BEJINYMH.

54. T'enepanbHasi U BBIOOpOUYHAsi COBOKYIHOCTb. Bujbl BbIOOpOK. CTaTHCTHYECKOE paclpeiesieHue
BbIOOpKU. DMnupHrueckas pyHKIUs pacnpeaenenus. [lonuron u rucrorpamMma.

55. Craructryeckue OLEHKU YMCIOBBIX mapaMeTpoB. CBoHCTBa o1leHOK. TpeOoBaHUs K OLIEHKaM.
56. ToudeuyHble OLIEHKH.

57. lloHATHe WHTEPBAIBHOIO OLEHUBaHUA. JloBepuTenbHBIE HMHTEPBAIbl JJIs I[apaMETPOB
HOPMAaJIbHOTO PaclpeacIeHusl.

58. [lonaTne WHTEPBAIBHOTO OLECHUBAHHSA. JlOBepHTEIbHBIE WHTEPBAIBI JJIS  MApaMETPOB
HOPMAaJIbHOTO PaclpeAeIeHUsl.

59. IIpoBepka CTaTHCTUYECKUX THUIIOTES.

60. DnemeHThl Teopuu Koppensuud ((GYHKUMOHANbHAsA, CTaTUCTUYECKas, KOPPEISLHUOHHAS
3aBHCHUMOCTH, YCIOBHBIE CPEIHIE, BLIOOPOYHBIE YPABHEHUS PETPECCUN).

IIpakTHyeckue 3aJaHus K 3a4eTam
B kauecTBe mpakTHMUECKMX 3aJaHUN Ha 3adeTax MCIOJIB3YIOTCS 3aJjaHusl U3 JIOMAlTHUX
WMHAMBHUAYaJIbHBIX paloT.
B xoHI1e n3yueHHs JUCUUIUIMHBI TOIBOAATCS UTOTH paOOThI CTYACHTOB Ha JIEKLIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX ITyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

KpnTepml OlleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCIHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaouwuxcs

ITocemenne Pabora Ha
Ilocemenne .
N NPAKTHYECKUX | MPAKTHUYECKUX 3auér
JIEKIIANA 9
3aHATHH 3aHATUAX
PaszbasutoBka o 3x1=3
1,2 1 x 1=1 6amn 164 Gamma 32 Gamia
BHJIaM paboT Oamia
cemecTp >
CymmapHbIit 168 6amnoB 200 6amnoB
bl 1 0am max 4 0ayuta max
Makc. oain max max

Kpumepuu oyenusanusa pabomul obyuarowezocs no umozam 1,2 cemecmpos

bansl (2 3E)
«3a4TEHO» oomee 100
«HE 3aYTEHOY 100MmeHee




6. Meroauyeckune ykazaHus 1Jisi 00y4alOIUXCH 110 OCBOCHHUIO M CIUIIHHBI

YcnemHoe u3ydeHHe Kypca TpeOyeT OT O0y4aromuxcs IMOCEIICHUS JISKIMA, aKTHBHOU
paboThl Ha TNPAKTUYECKUX 3aHATUAX, BBINOJHEHMsI BCeX Y4YEOHBIX 3aJaHUN INpernoiaBaTes,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEpaTypOH.

3anuch JeKUMM — OJHAa M3 (OPM AaKTUBHOM CaMOCTOATENBHOM paboThl 0Oydaroluxcs,
TpeOyrolasi HaBBIKOB U YMEHHsI KPAaTKO, CXEMaTHYHO, TOCJIEA0BAaTEIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIC II0JIOXKEHUS, BBIBOJIbI, 0000IIEeHUs, GOPMYIUPOBKU. B KOHIE JeKuuu mpenojaBaTeib
OCTaBIIsieT BpeMs (5 MHHYT) IJIE TOTO, YTOOBI OOyYaroIIMecs WMENIH BO3MOXKHOCTH 3a]1aTh
YTOYHSIOUIME BONPOCHl 10 H3y4yaeMOMYy Marepuany. IM3-3a HeIOoCTaTo4HOro KOJU4ecTBa
ayJUTOPHBIX YacOB HEKOTOpblE TEMbl HE YAAETCS OCBETUTb B IIOJHOM OOBEME, IO3TOMY
IpenojaBareib, 110 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BHIHOCUT Ha CaMOCTOSITEJIbHYIO
paboTy CTYJEHTOB, PEKOMEHAYs Ty WIK UHYIO JuTepatypy. Kpome atoro, ais gydiiero ocBOeHUs
MaTtepuaja M CHCTEMaTH3allid 3HAaHUM MO JUCHUIUIMHE, HEOOXOIMMO MOCTOSHHO pa30oHpaTh
MaTepHalbl JEKIHH 110 KOHCIIEKTaM M y4eOHbIM nocoOusimM. B ciiyuae HeoOxoanMocTu oOpamarbes
K [IPENOJaBaTEeIO 3a KOHCYJIbTalUe.

IToaroroBKa K NPAKTH4YECKHM 3aAHATHSIM.

[Ipy MoAroToBKE K MPAKTUYECKUM 3aHATUSAM CTYACHT JODKEH H3Y4YUTh TEOPETUUECKHM
MaTepuaig MO TeMe 3aHATHUsA (UCIOJIb30BaTh KOHCIEKT JIEKIMH, U3y4UTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C JIONOJHUTENBHOM JINTEPATYpPOil, TP HEOOXOJUMOCTH JOMOJHUTH KOHCIEKT, Jieast
B HEM COOTBETCTBYIOIME 3allUCU U3 JIUTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpyqHeHui,
BO3HUKAIOIIMX IPH OCBOEHUU TEOPETUUYECKOTO0 MaTepuana, CTYAEHTY cienyeT oOpaliuarbes 3a
KOHCYJIbTallUe K mpenojaBareito. Mg Ha KOHCYJIbTaLUIO, HEOOXOAMMO XOpOLIO MPOgyMaTh
BOTIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHHS.

B Hauasie IpaKkTUYECKOro 3aHATHS IPENOAABATEIb 3HAKOMUT CTYJEHTOB C TEMOM, OIJlalacT
IUTAH IPOBEJCHUS 3aHATHsI, BbIIAET 33JaHUs. B TeueHue OTBEJEHHOIO BPEMEHHU Ha BBINOJHEHUE
paboThl CTYIEHT MOXKET O0paTUThCA K NMPENOAAaBATENI0 32 KOHCYIbTalluel UM pa3bsCHEHUsAMU. B
KOHIIE 3aHSATH IPOBOIUTCS IIPHEM BBIIOJIHEHHBIX 33JJaHU, COOECeTOBAaHHUE CO CTYACHTOM.

ITopsanok pacrosioKeHWs: TeM B Kypce JIEKIUM M NPAaKTUYECKUX 3aHATHUH HE CIIy4aeH,
IIOCKOJIbKY KaK[asi IOCHEeAyIollass TéMa OCHOBaHA Ha I[OHMMAHUM HEKOTOPBIX CBEICHUM U3
IPEIbIAYIINX TeM. AHaJIOrM4YHas 3aBUCUMOCTb CYIIECTBYET M B IOPSAIKE W3JI0KEHHUS BHYTPHU
Kaka0i TeMbl. IMEHHO MOATOMY TeMBI Kypca CielyeT U3ydaTh CTPOro B TOW MOCIEA0BATEIbHOCTH,
B KaKoil OHM MpUBEJCHBI B pabouell yueOHOI mporpaMme.

IIpy n3y4eHNH KaxKq0¥ TEMBI CIETYET:

- BHUMATEJIbHO MPOYUTATH TEKCT JIEKLINU (pa3zena);

— pa3o0paTh NpUBEICHHBIC B JIEKIIMHU IPUMEPHI PELICHUS 3a/1a4;

— JIOKa3aTb BCE YTBEP)KIEHUS C IOMETKOHM «I0Ka3aTb CAMOCTOATEIBHO», €CIIH 3TO HE yHacrcs
00paTUThCS K IUTEpaType WK K MPENnoaBaTelio Ha CIEAYIONIEM 3aHATUH;

— TOCTapaThCsl BOCIIPOM3BECTH OCHOBHBIE OMpeesieH!s U (OPMYIUPOBKH TeOpeM (MPeATIOKEHUH,
CBOICTB), KOTOpbIE€ BCTPEUAIOTCS B JIEKI[MH, B TUCbMEHHOU (hopMe, HE 3ariisbplBasi B JIEKIIMOHHBII
matepuai. Cienyer MOMHUTh, YTO 00BbEM OJHOBPEMEHHO 3allOMMHAEMOI0 MaTepuana y Kaxaoro
YyeJIoBEKa PAa3JIMyeH, HO €ro MOXHO CYIIECTBEHHO HAapacTUTh MYTEM PETYJSIPHBIX TPEHUPOBOK.
[TosToMy, ecnu He yaacTes cpa3y BOCIPOU3BECTH BeCh TpeOyeMblil MaTepuall, TO ClIeAYyeT pa3OuTh
€ro Ha JIOCTYIIHbIE YaCTH — 3TO MOXKET OBITh OJIHO OIpEeIeTIeHHE, WIH Ja)Ke HECKOJIBKO MEPBBIX CJIOB
B OIIPENIETICHUH, 3aTEM BOCIIPOU3BECTH BBIYYEHHBIN OTPE30K, 3aTEM BBIYUHUTH CIEAYIOLIUN OTPE30K
U BOCITPOM3BECTH €ro, a 3aTeM o0a cpazy u T.a. Ha kaxxaoM ciieqyrolmieM mare JOCTYIHBIN IS
3alIOMMHAHUS  OTPE30K MOXHO Y/UIMHATh, HO B KOHEYHOM MTOr€ HYXHO JOOUTHCS
BOCIPOM3BEICHUS BCEr0 MaTepuaia (He MpaBWIIbHO BBIYUUTH IEPBOE OMpE/eNIeHne, a 3aTeM Oosiee
K HEMy HE€ BO3BpAlllaTbCs; HYKHO BBIyUMBAaTh KaXJ0€ CIEAYIOLIEE OIpENEIeHUE, a 3aTeM
MOBTOPSATH Bce Mpeaplaymue). Kpome Toro BaxHO 3HaTh — MIOHUMaHUE 3alIOMMHAEMOI0 MaTepuana,
€ro JIOTUYECKOE OCMBICIIEHUE B JIECATKU Pa3 YBEINUYMBAECT CKOPOCTh 3allOMUHAHUS;

— CpaBHUTh IOJy4YEHHbIE PE3yJbTaThl C JEKIMOHHBIM MaTepuajoM, B CIy4yae BO3HHKHOBEHUS
pacxoXIeHUH MPOAHATU3UPOBATh UX (B Y€M COCTOST OLUIMOKU, KaKhe IpUMEPbI MOTJIH Obl MOAONTH
1o/l OLIMOO0YHOE OIpesieeHre, HO He MOAXOMAAT IOJ HAcTosllee, Kakue O0BEKThl MPUILIOCH Obl
UCKJIIOUUTb, €CIIM Obl ObLIO MPHHATO OLIMOOYHOE ONpeeSeHHe, K KaKUM IOCIEICTBUSAM MOTJIa Obl



MPUBECTH HEMPABUILHO cHopMynHpoBaHHAs TeopeMa U T.I.; 0c000e BHUMaHUE cleayeT o0paiaTh
Ha TOPS/IOK CJIeOBaHUS KBAaHTOPOB, CIIOBA «HEOOXOAMMOY», «IOCTATOYHO», «TOTJa U TOJBKO
Tormay), eme pa3 (a BO3SMOXKHO M HECKOJIBKO pa3) MPaBUJIHLHO BOCIPOM3BECTU OMpENCICHUE WIH
TEOpeMY, B KOTOPBIX ObUIM JOMYIICHBI OIINOKY;

— PpEIIUTh MPAKTUYECKHE 3a/laHus (JloMalllHee 3aaHue).

N3yueHne KaXAOH TEMbl 3aBEpIIACTCS BBIIOJHEHHEM COOTBETCTBYIOLIETO 3a/JaHUsl U3
KOHTPOJIbHOM paboTHI.

[Ipu mocnenoBaTelbHOM H  JOOPOCOBECTHOM M3YYEHMHM Kypca, CBOEBPEMEHHOM U
CaMOCTOSITENIbHOM BBIMIOJTHEHUH KOHTPOJIBHBIX DPAa0OT, 3a4eT BBICTABJSETCS aBTOMATUYECKU I10
uToraMm wu3ydeHuss Kypca. [Ipu wu3ydyeHUM pa3lenoB TUCHUIUIMHBI, MPEIYCMOTPEHHBIX IS
CaMOCTOSITENIbHOTO M3YYEHHS, a TaKKe Pa3/ielioB, MPOIMYIIECHHBIX MO YBAKUTEIbHBIM MPUYHHAM,
BHayaJie Hy>KHO 03HaKOMUTKCS C MPOrpaMMOi AUCLMILTUHEI 10 JaHHOMY paszzaeny. PykoBoacTBysch
OpOTpaMMOi, HEOOXOAMMO NPUCTYNUTh K IIOCIEIOBATEIbHOMY M TIIYOOKOMY YCBOCHHIO
MaTepuaia, U3J0KEHHOT0 B peKoMeHayeMoi aurepatype. [Ipu 3ToM creayeT cocTaBisTh KpaTKui
KOHCIIEKT MaTepHaja 1o OCHOBHBIM IOJ0KEHHUSM, BHIHECEHHBIM B IIPOTPAMMY.

Pe3ynbTarhl BHINMOTHEHUS TPAKTUUECKUX 3/ITaHUH OLIEHUBAIOTCS B 0ajljlaX, B COOTBETCTBHH C
OaJIbHO-PEUTUHIOBOM CUCTEMOI YHUBEPCUTETA.

Ili1aH npakTHYeCKUX 3aHATHH

Ne \ Conep:xaHue 3aHIATUSA \ Yacsl
1 cemecTp
1 Matpulibl 1 OCHOBHBIE OllepalluM HaJ HUMU. Beruncnenue onpenenureneit 2-ro u 3- 2

ro nopsaka. O6paTHbIe MaTPHUIIBI.

Pemenue cuctem JTMHEWHBIX HEOJHOPOJHBIX alreOpandyeckux ypaBHEHHH METOJOM

2. Kpamepa, marpuuHbiM MeTonOM. PemieHne cucTeM JMHEHHBIX OJHOPOJHBIX 2
anrebpandeckux ypaBHeHud. OyHpaMeHTanbHasl CHCTEMA PEHICHUH.

3 Bektopsl, nelictBua ¢ BekropaMu. CKalsipHOE IPOU3BENEHUE BEKTOPOB U €TI0 2

' IprUMeHeHne. BEeKTopHOe U cMelIaHHOE IPOU3BEICHUE BEKTOPOB U UX PUMEHEHHE
Hroro 3a 1 cemecTp 6

2 cemecTp.

[Ipunoxenus  nuddepeHIUAIBHOIO  UCYHMCIEHUS  (QYHKUMNH  HECKOJIBbKHX

1. nepeMeHHbIX: npaBwio JlomuTansd; wuccienoBaHue (QyHKIME € TOMOIIBIO 2
MIPOM3BOJIHOM U OCTPOEHUE TPaPUKOB.
Heonpenenennslii MHTETpall. Henocpencrsennoe MHTETPUPOBAHUE.
WuTerpupoBanue mo yactsM. 3aMeHa MEPEMEHHON B HEONPEIEIEHHOM HHTErpale.

2. WNHTerpupoBaHne  HEKOTOPBIX  pallMOHANbHBIX  BBIpaKECHHUW.  Bbpruncienue 2

ompeneneHHbIx uHTerpaigoB. dopmyna Herorona-Jleitonumna. Ilpunoxxenus
ONPEAEIIEHHOTIO UHTETPAIa.

Crnydaiinple COOBITUS M UX BepOSATHOCTU. OCHOBHBIC ONEpaIMy Haj COOBITHUSIMHU.
OCHOBHBIE TEOPEMBI O BEPOSTHOCTAX YMHOXXEHUS U clokeHusi coObituii. [TonHas
3 BEpOSITHOCTH. [10OBTOpHBIE HE3aBUCUMBIE MCIBITAHMS, cXeMa bepHyuH, JIoKaibHast

2
u  uHTerpanbHas (Qopmymna MyaBpa, dopmyna Ilyaccona. Crartuctudeckue
XapaKTEPUCTUKA BBIOOPKM M OIlEHKAa TapameTpoB pacmupeneneHus. [IpoBepka
CTATUCTUYECKUX TUIIOTE3 U AJIEMEHTHI KOPPEJSIITMOHHOTO aHAIN3a
HTroro 6

Hroro 3a 2 cemectpa | 12

7. IlepeyeHb OCHOBHOW W /IOMOJIHUTEJbHOI Y4yeOHOIi jauTepatypnl, UHTepHeT-pecypcos,
HEeO0OXOUMBIX JIJISI 0CBOEHUSI TUCIUTLINHBI

OcHoBHasi JInTepaTypa
1. byrpos, . C. COopHuk 3amad mo BbiciIel MaremaTuke : ydeOHoe mocobue / . C. byrpos,
C. M. Hukonwckuii. — 4-e m3a. — MockBa : @usmatiur, 2001. — 301 c. — Pexxum nocryma: mo




noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=67851 — ISBN 978-5-9221-
0177-6. — TekcT : 3IMEKTPOHHBIN.

2. I'ycak, A. A. OCHOBBI BBICIIEH MaTEMaTUKH: TTIOCOOUE JJIS CTYACHTOB BY30B : yaeOHOE TTocoOue :
[16+] / A. A. T'ycak, E. A. bpuuukoBa. — Munck : TerpaCucremc, 2012. — 205 c. : wi. — Pexum
nocryma: 1o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=111939. -
Bubmuorp.: c. 198. — ISBN 978-985-536-274-7. — TekcT : 21eKTPOHHBII.

3. Bricmias matematuka : yueoHoe ocodue / T. A. Ky3nenona, E. C. Muponenko, C. A. Po3anora
[u np.] ; pen. C. A. PozanoBa. — MockBa : ®usmariut, 2009. — 167 c¢. — Pexum goctymna mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=68379 - ISBN 978-5-9221-
1004-4. — TekcT : JIeKTPOHHBIH.

4, JIynry, K. H. Beicias MmatemMaTuKa: pyKOBOJICTBO K PELIEHHUIO 3a1a4 : yaeOHoe nocobue / K. H.
Jlynry, E. B. Makapos. — 3-e uzn., nepepad. — Mockga : ®usmatiut, 2013. — Yacts 1. — 217 c. —

Pexxum nocryna: mo noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606.

JlonoJiHUTe/IbHAA JTUTEPATYypa
1. I'mypman, B.D. PykoBOACTBO K pELIEHUIO 337ay [0 TEOPUU BEPOATHOCTEW M MaTEMaTHUECKON
craructuke: yueOHoe nocobue / B.E. I'mypman. — U3n. 3-e, nepepad. u non. — Mocksa: Briciias
IIKOJIA, 1979. - 400 C. —DnexkTpoHHBIN  pecypc —  Pexum  gocryma:
http://biblioclub.ru/index.php?page=book&id=458330
2. lopodees, C. H. Beiciias maremaTuka: koncrekt jgekiuii / C. H. JlopodeeB. — Mocksa : Mup u
obpazoBanue, 2011. — 591 c. — (IlonHbI KOHCTIEKT NeKUUiA). — PexxuM qoctymna: Mo moAmucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=102357.
3. boprakosckuii, A. C. Jlunelinas anreOpa u aHaiauTuueckas reomerpus. [Ipaktukym : yueOHOe
nocooue / A. C. Boprakosckuii, A. B. IlanteneeB. — 2-e¢ u3x., crep. — Mocksa : UHDOPA-M,
2019. — 352 ¢. — (Bwicmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-010206-1. - Tekcr :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1014764.
4. Bricmiasgs MateMaTuka JUisi 5)KOHOMUCTOB: YuebHoe nocobue / O.A Kacrpuma, 4-e usn., crep. —
M.: HULl UH®PA-M, Hos. 3unanue, 2015. — 491 c. — (OnexTpoHHslii pecypc — Pexxum nocrymna:
http://znanium.com/catalog.php?bookinfo=507318.

HNuTepHeT-pecypcnl
Onekrponnas oudiauoreka http:/lib.mexmat.ru/books/75829 (cBoOGOAHBIN TOCTYII)
DnekTponHas oubimoreka http://Www.razym.ru (cBOOOHBIH TOCTYII)
On-line xanbKyasSTOPHI
www.math.ru — mpoext MITHMO
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