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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucnumnmua «[IpukiagHas matemaTtuka (IO OTpacisM)» OTHOCUTCS K JUCHMILIUHAM
[TpenmMeTHO-cOIepKATEIBLHOTO MO/ oO0s3aTenbHOM yacT bioka 1. Jucuuninusasl (Momysn)
yueOHOro TIJilaHa OCHOBHOH mpo¢)ecCHOHAIbHOW 00pa3oBaTeNbHON MPOrPaMMbl  BBICLIETO
oOpazoBaHusi — TmporpamMmbl OakanaBpuata 1O HampaBieHuio mnoaroroBku  44.03.04
[IpodeccuonanbHOoe 00pa3oBaHue (MO OTPACISAM), HANPABICHHOCTH (MPOoduiIb) 00pa3oBaTEIHLHON
nporpamMmMbl «CepBHC M SKCILTyaTalusi aBTOMOOMIIBHOTO TPAHCIIOPTay, 32049HOM (hOpMBI O0yUCHHUS.

JucuunimHa onupaercs Ha pe3yibTaTbl 00y4eHusi, CPOPMUPOBAHHBIE B PAMKaX LIKOJIBHOTO
Kypca «MaTtemarukay WIM COOTBETCTBYIOIIMX JTUCHMIUIMH CpeIHero mnpodeccruoHalbHOTro
o0OpazoBaHusl.

Pe3ynbrarhl n3ydeHus] QUCHUILTMHBI SBISIOTCS OCHOBOW AJIs M3y4eHUs! NUCHUIUIMH OCHOBBI
oTpacieBoi SkoHOMHKH, IlpukinanHas ¢usuka (MO oTpacisiM), DKOHOMHKO-MAaTEMATHUECKUE
MOJIeJIM B ONTHMHU3ALNUU MPOU3BOACTBEHHOHN NesATeNbHOCTH, OCHOBHI HOPMHPOBAHUS U KOHTPOJIS
TOYHOCTH M3JICJIUH, TMOJIC3HBIMU JIJISl IPOXOXKICHUS MPAKTHK U UTOTOBOM aTTECTAIHH.,

1. TlepeyeHb IUIAHHPYEMBIX Ppe3yJbTAaTOB 00yuyeHusi (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHHUILINHE

Heabio ocBoenust aucuuiinabl «llpukmagnas MatemaTtnka (IO OTpacisiM)y SIBISETCS
3HAKOMCTBO C MAaT€MaTHYECKUM almapaToM, MO3BOJISIOUIMM CTPOUTh MAaTEMAaTUYECKHE MOJETH B
pa3MYHBIX TPUKIATHBIX cdepax, (GopMHpOBAHHE Y CTYACHTOB MaTeMAaTHYECKOH KYIbTYpHI,
KPUTUYECKOTO MBIIUICHHS, PACKPBITUE CIEHU(PUKHA MATEMAaTUKH KaK CIIoco0a MO3HAHUS MHUpa M
A3bIKA OMUCAHUS PEAbHBIX SBJICHUI U MPOLIECCOB.

3ajayaMM OCBOCHHS JWCUUIUIMHBI SIBISICTCS TPOJOJDKCHHE OCBOCHUS IPHUHIUIIOB
MaTEeMaTUYECKOTO MOJEIMPOBAHUS;, 3HAKOMCTBO C METOJaMH MOCTPOCHHS U aHalli3a HEKOTOPBIX
MaTeMaTHYECKUX MOJETe KOHKPETHBIX IpoleccoB; (opMupoBaHue 0a30BBIX HABBIKOB
AHATUTUYECKOU JIEATEIBHOCTH U COOTBETCTBYIOIIMX KaYeCTB MBIILICHUS.

B pesynprare OCBOEGHHs HporpamMMbl OakanaBpuara OOy4YaroOIIMKCS JOJDKEH OBIAICTD
CIIENYIOIUMU pe3yiabTaTamMu o00OydeHus mo gucuuminHe «lIpuknannas wmaremaruka (1o
obmacTsimM)» (B TabJIHIIE TPEICTABICHO COOTHECEHHE 00Pa30BaTEbHBIX PE3yIbTATOB 00YyUSHHS I10
JTUCIUIUIMHE C UHIUKATOPAMU JTOCTHXKEHUS KOMITETEHITHI):

Komnerennus u OO6pa3zoBarenbHble Pe3yabTaThl JUCHUIUIUHBI
VMH]JIMKATOPBI €€ (aTansl GopMUpPOBAHUS AUCHUIUINHBI)
JOCTUKECHMSI B 3HAeT yMeeT BJIAJIEET
JTUCIUIUINHE

VK-1. Criocoben OP-1 OP-5 OP-8

OCYILIECTBIISATh MIOUCK, | OCHOBHbIE OOBEKTHI | TPAMOTHO,  JIOTHYHO | SI3bIKOM U

KPUTHYECKHUM aHAJIN3 | BBICIIEH apryMEHTUPOBAHO CUMBOJIMKOM,

Y CHHTE3 MaTEMaTHKH, UX | OIEpUpOBATH BaXHEHIINMU

uH(popMaluuy, CBOIICTBa, MaTeMaTH4YeCKUMHU JIrOpUTMaMu

IPUMEHSTD 0COOEHHOCTH; 0o0beKTaMu, OCHOBHBIX pa3JIeJIoB

CHUCTEMHBIN IOJIXO0/1 BAKHEHILINE HCIIOJIb3YsI BBICIIEHN

JUISl pELIEHHUS TEOPEMBI U | MaTEMATUUYECKYIO MaTEMaTHKH.

MIOCTaBJIEHHBIX 337a4 | AJITOPUTMBI. CHUMBOJIUKY, OP-9
OP-2 NIPOBOJUTH HaBBbIKAMH
0a3oBbIe JI0Ka3aTeNbCcTBa COIIOCTABJICHUS
MaTeMaTH4ecKue BKHEHIIUX TEOpEM | pa3HbIX MCTOUYHUKOB
KOHCTPYKLUH, BBICIIIEH MaTeMaTUKH; | HHpOpMAIUU c
MIPUHIIMIIBI pasnuyarth LEeNbI0  BBISBJICHUS
00pabOTKM JaHHBIX, | HEOOXOIUMBbIe UX MPOTUBOPEUUN U
Ueu U IpUEMBbI yCIOBUS U | TIOUCKa
MaTEMaTHYECKOT O JIOCTaTOYHBIE; JOCTOBEPHBIX
MOJIETTUPOBAHUS; pemarb TUTIOBBIE | CYXACHUMH.
OP-3 3agaun no paszgenam | OP-10




OCHOBHEIE
npoiiecca
MaTEeMaTHYECKOTO
MOJICJIUPOBAHUS,
Ba)KHEUIIINE BUEI
MOJCTICH.

OP-4

0COOCHHOCTHU
CHCTEMHOI'0 u
KPUTUYECKOTO
MBIIIJIEHUS, METOJBI,
IPUEMBI
KPUTHYECKOTO
aHanu3a.

OTaIllbl

Kypca,
aHATM3UPOBATH
TOTOBBIE PEILICHUSI.
OP-6

CTPOUTH MIpOCTeiline
MaTeMaTHYeCKue
MoJienH (B TOM YHUCIIe
B IPEAMETHON
o0nactu B
COOTBETCTBUU c
npoduiem
MOATOTOBKH) u
UHTEPIPETUPOBATD
pe3yNbTaThl PabOTHI C
MO/IENIbIO;

OP-7

aHAIU3UPOBATH
pa3nu4yHbIe
UCTOYHUKHU
UHpOpMaLnY;
paccMaTpuBaTh
BO3MOYKHBIE
BapHAHTBl  peIleHUs
3aJaud,  OLICHUBATh
UX JOCTOMHCTBA U
HEJIOCTaTKH,
BbIOMpAThH
ONTUMAJIbHBIC
CHOCOObI  pELIEHUS;
CaMOCTOSITENTLHO
pabortatb c
HE3HaAKOMBIMH
MaTeMaTHIEeCKUMHU
TEKCTaMH.

HaBBIKAMHU
OTIpeIeTICHUS
MPAKTUYECKUX
MOCTEACTBUI
MPEUI0KEHHOTO
pelieHus
(cocraBiieHHOM

3aga4un

MaTeMaTUYECKOM

MOJICIIN )
OP-13

HaBBIKAMHU ITOWCKA B
MH(POPMAIIMOHHBIX

UCTOYHUKAX,
COIOCTAaBJICHUS
aHanmsa
uHpopMaun
HOBOW  IUIA
npoOJeMaTHKe.

n

o
cebs




2. O0beM IMCHUIUIMHBI B 3a4€THBIX €IMHUIAX € YKa3aHHEM KOJIUYeCTBa aKaJleMHUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aroIMXxcs ¢ npemnojgaparesieM (1o BUIaM
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IMXCcs

Y4eOHbIe 3aHATHUS
Howme r?;)gfahéic
Bce
p eere Hpaxris Jlaboparopu CamocTosi | yTOYHOM
cemec Jlexmu €CKHEe
bI€ 3aHATHS, T. paboTa, | aTTecran
Tpa Tpynoemk. U, yac 3aHATHS,
qac qac uu
3au. yac
Yacer
el
3auér
1 2 72 2 6 - 58
(6)
3auér
2 2 72 2 6 - 58
(6)
Uroro: 4 144 4 12 - 116

3. CopepxaHue AUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TemaMm (pa3iejiaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKaJeMHYeCKHUX YACOB U BU0B YUeOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenog) u omeeoeHHO20 HA HUX KOJIUUECMBA AKaA0eMuyeckKux 4acoé u
6U006 yUEeOHBIX 3aHAMUIL

KomnyectBo yacoB o ¢opmam
OpraHu3anyu o0y4eHus
Jlabopa | Camoct
HanmenoBanue teMbl Jleknumon | IlpakTnu
HbIC ccxpe | TOPHBIC | OsTEINb-
3aHSTH Hast
3aHATHS | 3aHATUA
s pabora
1 cemecTp
Pa3nes 1 DiieMeHTHI JIMHEHHOI aJredpbl
Marpuunoe ncuucnenue. Teopus u 5 15
BBIUNCJICHUE ONPEIACIIUTEIEH
OO611ast TeOpHs CUCTEM JIMHEHHBIX YpaBHEHHUH 2 10
Pa3nes 2. DiieMeHTHI aHATUTHYECKOH
reOMeTpHUH
BexkTopsl. JInHelHbIE Oniepauy Hal
BekTopamu. CKalspHOe, BEKTOPHOE U 2 2 10
CMEIIAHHOE NPOU3BEICHNE BEKTOPOB
[Tpsimast Ha iockocTH. [IpsiMas ¥ IITOCKOCTH B 15
MIPOCTPAHCTBE
Kpusble BTOoporo nopsiaka 8
Hroro 3a 1 cemectp 2 6 58
2 cemecTp
Paszgea 3. duemenThl AU depeHINATBLHOTO
HCYMCJIeHUs PYHKUMI 0OJHOM NepeMeHHOoM
@DyHKIMS OJHON U HECKOJIBKUX MEPEMEHHBIX. 1 7




[Ipenen u HeNMPEpHIBHOCTH (DYHKIIMHU OTHOM
[IEPEMEHHOM.

HuddepennmanbHoe ncyucieHne GyHKIui
OJHON NEPEMEHHOM .

[Mpunoxenus auddepeHunanbHOro 5

nucyucieHus: GYHKIUHA OHOU MEPEMEHHOM. !
Pa3zgen 4. JjieMeHTbI HHTEIPAJIBHOTO

HcyMcJeHus GyHKUM 0JHOM NepeMeHH oM

Heonpenenennsiii unTerpain. OCHOBHBIE 1 7

MCTOJIbl MHTCTPHUPOBAHUS

OmnpeielieHHbIN UHTETPaJl, €r0 MIPUMEHEHHE 1 7

Pa3zgen 5.9/1eMeHTHI TEOPUU BEPOSITHOCTEM
W MAaTEeMATHYeCKOI CTATUCTUKHU

Crnyqaitabie coObITHs. ClTydaifHbIC BETUYNHBI 1 7

CraTucTu4ecKkue XapaKTepUCTUKU BEIOOPKU U

OIICHKA TTapaMeTPOB PACIPeICIICHHSI 6
IIpoBepka CTaTUCTUYECKHUX TUIIOTE3 U 1 10
AJIEMEHTBI KOPPEISIIIMOHHOTO aHaJIHM3a

Htoro 3a 2 cemecTp 2 6 58
Bcero mo aucuuminge 4 12 116

3.2 .Kpamkoe onucanue cooepiicanusn mem (pazoenos) OUCUUnIUHbL

Kpartkoe conep:xanue kypca (1 cemectp)

Paznes 1. DineMeHTHI JIMHEHHOM aJredpbl.

Onpenenenne Martpuubl. Bunsl marpun.  JlefcTBus ¢ MaTpuuamu. OJIEMEHTapHbIE
npeoOpa3zoBanust wmatpuil. OrmnpeaeneHre Marpuibl oOpaTHOM naHHOM Mmatpuie. CrocoOsl
HaXOXXJEHHUs MaTpullbl OOpaTHOM JaHHOM Matpuue. OmnpeneneHue paHra MaTpuLbl U €ro
BBIUHCJICHUE.

Onpenenureny BTOPOro U TPETHETO MOPSIKOB: ONPEICIICHNUs, BeuucieHne. OnpeaenuTeny n-
ro nopsaka. CpolicTBa onpenenureneil. MuHopsl U anreOpanyeckue aonojiHeHus. PasnoxeHue
OTIpeNIeIUTEIS MaTPHUIIBI 110 3JIEMEHTaM CTPOKHU HIIM CTOJIOIA.

CucreMbl TMHEHHBIX ypaBHEHUI: OCHOBHBIE ONPEJEIICHUs. DIeMEHTapHble NpeoOpa3oBaHMs
CHUCTEM JIMHEMHbIX YypaBHeHHH. OOliee pelleHHe CHCTEMBbl JMHEHHBIX YypaBHeHUIl. YacTHoe
peleHue CUCTEMBl JMHEHHBIX YpaBHEHUH. MeETOIbl penieHusi CUCTEM JIMHEWHBIX YPaBHEHHM:
dopmynsl Kpamepa, matpuunslii cioco6, metof ["aycca.

Pa3nes 2. DiieMeHTHI aHAINTHYECKOH reoMeTPUH

[TpsimoyronbHBIE KOOpAMHATHI B INPOCTpPaHCTBE. BekTopbl M MX KoopauHaThl. JIMHEWHbIE
ornepanuu ¢ Bekropamu. CKansipHOE IPOU3BEIEHNE BEKTOPOB. BekTOpHOE NpOon3BeEIeHNE BEKTOPOB.
CwMmenianHoe mnpousBeneHue BekTopoB. CBoifictBa. Ilpumenenue. OOmiee ypaBHEHHE HPSMOM.
VYpaBHeHHe TPsAMOIl ¢ YIJIOBBIM KO3(D(GUIIMEHTOM. YpaBHEHHE MPSMON B OTpe3Kax. YpaBHEHHE
IOpsIMOH, TPOXOASIIEH 4Yepe3 ABE 3aJaHHbIE TOYKU. YPaBHEHUE INPAMOH, NPOXOAALIEH uepes
JAHHYI0 TOYKY B 3aJaHHOM HalpaBlI€HUHU. YTOJ MEXKIY HPSIMBbIMU. Y CIOBUE MapajljeIbHOCTH U
NEPIEHUKYIJIIPHOCTU JIBYX NpsMbIX. PaccTosiHue oT Touku 10 npssMoil. KaHoHMueckoe ypaBHEHUE
KpuBoil. YpaBHenue nuHuu. OxpyxHocTh. Ommunc. [lapabona. ['mmep6ona. IlpuBenenue k
KaHOHWYECKOMY BUAY OOILEro ypaBHEHHUsS KpHUBOH BTOporo mnopsaka. [IpeoOpazoBaHue cucTembl
KOOPJIMHAT: MMapajuiebHbIN TIEpeHoC, TOBOPOT. [IpeobpasoBanue ypaBHEHUS KPUBOM.

Kpartkoe cogep:xxanue kypca (2 cemectp)

Paspnen 3. diemenTsl AuddepeHIHATBHOr0 HCYHCIeHUS QYHKIMNA OTHOM NepeMeHHOI

OO6nacTp ompenereHusT W MHOXXECTBO 3HaueHUH ¢(yHKIMH. MOHOTOHHOCTH (DYHKIIMH.
[TonsiTue mnpenena. 3amedarenbHble mpeaensl. llpegen W HenmpepbhIBHOCTh — (PYHKILHU.
[Tepuonuunocts ¢ynkuuu. ['papuk ¢ynkuuu. Crnocobbl 3amaHuss (QyHKIMH. OJIeMEHTapHbIE
GyHKIIMM, WX OCHOBHbIE CBOMcTBa, Tpaduku. OrmnpenereHre MNPOU3BOJHON  (QYHKIHUU.
['eomeTpuuecKkuii, MEXaHWYECKUA M TMPHUKIAAHON CMBICT MPOU3BOAHOM. Tabiuia mpou3BOAHBIX.
[Tpon3BogHBIE KOMIIO3UIMH, CYNEpHno3uiuu QyHKIUH U oOpaTHbIXx (QyHkumid. IIpomsBogHas
(byHKUUH, 33JaHHBIX HESIBHO U MapameTpuuecku. Juddepenman GyHKIUN U €r0 reOMETPUIECKUI



cmbici.  [Ipumenenune nud¢epeHnmana B NpUOIMKEHHBIX  BblYMCIEHUsAX. Omnpenenenue
npou3BofHOW W auddepeHInanoB BBICHIMX MOPSAAKOB. Teopembl 0 auddepeHIHpyeMbIX
byakuusx. [IpaBuno Jlonmutans. MOHOTOHHOCTh W AKCTpeMyMbl (yHKIIMUA. TOYkM mepernba u
IPOMEXYTKH JIOKAJIbHOM BBIMYKJIOCTH rpaduka ¢pyHkuun. O0mas cxema uccieoBanue GyHKIUH C
HOMOILBIO Tpou3BOIHON. HaxoxieHrne HanbobIero 1 HaMMEeHbILEro 3HauYeHUs (QyHKIMH.

Pa3nes 4. DiieMeHTHI HHTETPAJBLHOI0 MCYUCIeHUs! PyHKIMI 0OHOM NepeMeHHOi

[TepBooOpa3Has U ee CBA3b C HEONpPEACICHHbIM MHTErpasioM. CBONCTBAa HEOINPEEIEHHOrO
uHTerpana. TabOmuma wHTErpanoB. llpuembl BBIYUCICHHS HEONPEAEICHHOTO MHTErpasa:
HENOCPEJCTBEHHOE MHTErpPUPOBaHMUE, IMOJBEACHUE IMOA 3HAK aud¢epeHnuana, UHTErPUPOBAHUE
IIyTE€M 3aMEHbl [IEPEMEHHOM, MHTErPUPOBaHKE 1O YacTaM. VIHTerpupoBanue npocTerimmx apooeil.
WHTerpupoBanue pauuoHaidbHbIX (QYHKUMHA. VHTErpupoBaHue TPUTOHOMETPUUYECKUX (GYHKLHUH.
WHTerpupoBanue nppanroHaibHbIX GyHKIMH. VHTErpanbHas cymma.

OnpeneneHHbIl UHTETPpAll U €ro cBoicTBa. MHTErpasl ¢ NEepeMEHHBIM BEPXHUM IIPEIEIIOM.
®opmyna Herotona — JleiOnuma. [IpunoxkeHus: onpeneseHHOro HHTETrpaia;: BEIYUCICHNUE TUIOIAIH
IUIOCKOW (DUTYpPBI, BBIYMCICHUWE JIMHBI JYT'M IJIOCKOM KpUBOM, BBIUMCIEHHE O0beMa Terna
BpallCHUS, BBIYUCICHUE ITOBEPXHOCTU TEJIA BPAIIECHUS, BBIYMCICHHUE CTaTUYECKUX MOMEHTOB H
MOMEHTOB MHEPLUH, HaX0KJICHUE KOOPAUHAT LIEHTPA TSKECTH, BBIYMCICHUE PAOOTHl U JaBICHHUS.
WuTerpupoBanne HeorpaHMYCHHBIX (yHKIUH. MHTErpupoBaHre M0 OECKOHEYHOMY IPOMEXKYTKY.
[Tpr3HaKK CXOAUMOCTH M PACXOJUMOCTH HECOOCTBEHHBIX UHTETPAJIOB.

Pa3nen 5. DiieMeHTBI TEOPHH BEPOAATHOCTEH M MATEMATHYECKON CTATUCTHKH

Cny4aitaple  coObiTHs. Bunbl ciayuyailHbix  coObiTuil.  Omepanuu  HaJa  COOBITUSIMH.
Krnaccuueckoe M CTaTHUCTUYECKOE OIPENEICHUE BEPOATHOCTH. l'eomeTpuyeckass BEpPOSITHOCTD.
Teopema cll0K€HUS BEPOSITHOCTEH! HECOBMECTHBIX COOBITUH. YCIIOBHAsi BEPOATHOCTb. leopema
YMHOXXEHUSI BeposiTHOCTEH. Teopema CloXeHHsT BEpPOSTHOCTEH COBMECTHBIX cOObITHH. Dopmyna
nonHoi BeposTHocTU. Dopmyina baiieca. @opmyna bepnyiu. @opmyina Ilyaccona.

[lonsiTue MAMCKPETHOW CIIy4yailHOM BEJIWYMHBI. 3aKOH paclpelesieHUue BEpPOSITHOCTEH.
MatemaTnueckoe O0XKHMJIAaHUE, OUCHEPCHs, CPEJHEE KBaJApPAaTUYHOE OTKIOHEHHE, MOJA. 3aKOHbI
pacnpeneseHns — JUCKPETHBIX  CIIy4alHbIX  BEJIMYMH:  OMHOMHAQJIBHOE  pacIpeneseHUe,
TEOMETPUUYECKOE pacnpezeieHue, TUIIEPreOMETPUUECKOE pacnpezeieHue. OyHK1IMA
pacrpenciieHHe BEPOSITHOCTEW M IUIOTHOCTh BEPOSTHOCTH HENPEPBIBHOM CIyYalHOW BEIWYMHBI.
MatemaTnueckoe 0KMJIaHUE U JUCIIEPCUs, CPEAHEE KBAIPAaTUYHOE OTKJIOHEHUE, MO/Ia U MEJIMaHa.
3aKOHBl  paclpeeNieHus HENpEepbIBHBIX CIy4YalHBIX BEIMYMH. 3ajadyd MaTeMaTHU4ecKOi
cTaTucTUkH. ['eHepanbHas M BHIOOpOUYHAs COBOKYMHOCTh. Buabl BbIOOpok. CraTHCTHUECKOE
pacnpenenenrne BbIOOpKHU. Omnupuyeckas (yHKIUS pacnpeneneHus. [lonuron m rucrorpamma.
YucnoBble XapakKTEpUCTUKU BEIOOPKH.

CratucTuyeckre OLEHKM IapaMeTpoB pacrpezeneHus. ToueuHble oneHkU. Bridopounas
cpeaHsisi U BbIOOpouHas aucnepcus. VHTepBanbHble OLEHKH. TOYHOCTh M HAIEKHOCTh OLIEHKH,
JIOBEPUTENIbHBIA HMHTEpBAN. VHTEpBANbHBIE OLEHKM MAaTEMaTUYECKOIO OXKUIAHUS M CPEIHEro
KBaJpaTUYHOTO OTKJIOHEHHUSI HOPMaJIbHOTrO pacnpeneneHus. Cratuctuueckas runoresa. Hynesas u
KOHKypupymomas runore3sl. OmuOku mnepBoro U BToporo pojaa. CTaTUCTUYECKUN KpuUTepuit
poBEpKH HyneBoil rumotes3sl. Kputnueckass obGmacts. O6macTs npuHATHA TUnore3bl. CpaBHEHUE
BBIOOPOYHON CpeHel C MaTeMaTU4YeCKHM OXuaaHuem. [IpoBepka TUIOTE3bl O pacrpeesieHUH.
PerpeccuonHsblil ananu3. JInHelHas perpeccus. JJI€MEHTHI IUCIIEPCUOHHOIO aHAIN3a.



4. IlepedyeHb Yy4eOHO-MeTOAMYECKOTr0 oOecredYeHHs] [JIsI CAMOCTOSITEJbHON  pPadoThl
o0y4yaummxcs Mo AMCHUILIHHE
CamocrosTenbHas paboTa CTYAEHTOB SBIAETCS 0C000i (hopMoil opraHuzanuu y4eOHOTrO
nporecca, IpeACTaBisoUias Cco0OH IUIAHUPYEMYH0, IO3HABATENbHO, OPraHU3ALUOHHO U
MCTOANYCCKU HAIPABIIKICMYIO JCATCIBHOCTh CTYACHTOB, OPUCHTHUPOBAHHYIO Ha JOCTHUXKCHHUC
KOHKPETHOIO  pe3yibTara, OCYLIECTBIsIEMYyl0 0e3  IpsAMOM  MOMOIIM  IpernojaBaTelis.
CamocrosTenbHas paboTa CTYJEHTOB SIBISIETCS COCTAaBHOW YacThbio Y4eOHOHW pabOThl M HMEEeT
LEJIBI0 3aKpeIUIeHHe W YriayOJeHue MOIYyYEHHBIX 3HAaHUH M HaBBIKOB, IIOMCK M INPHOOpETeHHe
HOBBIX 3H3.HPII>1, a TaKK€ BBIIIOJIHCHHUEC y‘-Ie6HBIX 3az[aHm"1, MOATOTOBKY K IMPCACTOAIINM 3aHATUAM U
sk3aMeHy. OHa mpenycMmarpuBaeT, Kak IpPaBUIIO, pa3paboTKy pedepaToB, HanucaHHE JOKJIAJOB,
BBITIOJTHEHUE TBOPYECKUX, WHAMBHAYAIbHBIX 3aJaHW B COOTBETCTBHH C Y4€OHOW MpOrpaMMoit
(TeMaTUYECKUM IUIAHOM H3Y4Y€HMs JAUCLUIUIMHBI). Tema JUlsl TaKOro BBICTYIJICHHS MOXKET OBbITh
IpeUIo’KeHa TIpernojaBaTeseM Wid u30paHa caMUM CTYACHTOM, HO MaTephall BBICTYIUICHHUS HE
JIOJDKEH AyOaupoBaTh JEKIMOHHBIN MaTtepuai. PedepaTuBHblil MaTepual CiyKUT JOMOJIHUTEIbHON
uHpopManmelt s paboThl HA MPaKTHUECKUX 3aHATUsAX. OCHOBHAsS IIeNIb JAHHOTO BHJAa PaOOTHI
COCTOUT B 00YYEHHUH CTYAECHTOB METOJIaM CaMOCTOSATENIbHOM paboThl ¢ yueOHbIM MaTepuanoMm. s
IMNOJIHOTBEI YCBOCHHMA TCEM, BBIHCCCHHLIX B IIPAKTHYCCKHUC 3aHATHA, Tpe6yeTC$1 pa60Ta C
nepBorcrouHukamu. Kypc mpeaycMaTpuBaeT — CaMOCTOATENbHYIO padOTy  CTYIEHTOB €O
CenuanbHOi JmTepaTypoil. Cienyer OTMETHTh, YTO CaMOCTOATENbHAas pPaboTa CTYAEHTOB
pe3yibTaTUBHA JIMIIb TOT/A, KOTJAa OHAa BBIIOJHIETCS CHCTEMAaTH4YeCKH, IUIAHOMEPHO U
IeJICHANPABIICHHO.
3agaHus Ui caMOCTOSITENbHON paboThl MPeIyCMaTPUBAIOT MCIIOJIb30BaHHE HEOOXOAMMBIX
TEPMUHOB M TOHATUH MO mpobiematuke Kypca. OHM HalEIMBAIOT Ha MPAKTUYECKYIO paboTy 1o
IPUMEHEHHUI0 M3y4aeMOro Mmarepuaia, MOMCK OuOnuorpaguueckoro marepuana M 3JIEKTPOHHbBIX
MCTOYHUKOB MH(QOpPMAINH, WITIOCTPATUBHBIX MaTepUaIoB. 3aJaHus IO CaMOCTOSTENIbHON padoTe
JIA0TCA [0 TEMaM, KOTOpbIe TPeOYIOT IOMOIHUTEILHONW IPOPaObOTKH.
OO0mmii 00beM CcaMOCTOSTENBHONH paboOTBl  CTYJACHTOB IO AMCHUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSITEIbHYIO Pa0OTy CTYACHTOB B TEUEHUE CEMECTpa.
AymuTOpHas caMmoCTosiTeNbHas paboTa oCymecTBIsieTcss B ()OpME BBITIOJTHEHUSI TECTOBBIX
3aJaHuii. AyIUTOpHAas caMoCTosTeNlbHas pabora obecredeHa 0a30i TECTOBBIX MaTepHAaJIOB,
IIHUCBbMCHHBIX CaMOCTOATCIbHBIX pa60T 110 JUCIIUIIIINHE.
BueaynutopHas camocTosiTenbHas paboTa OCyImecTBIsIieTcs B (hopMax:
—  BBINIOJIHEHWE UHIUBUYAJIbHBIX IOMAITHUX 3a/IaHUI;
— NOATrOTOBKH KOHCIICKTOB I10 TCOPCTHYCCKOMY MATCPHUATY KypCa,
— HOAT0TOBKA M 3allluTa HPGSCHTaHI/Iﬁ O TCOPCTUUCCKHUM U IIPUKIAAHBIM BOIIPpOCaM Kypca.

IIpumepHbIe BONIpochl HTOroBOro 1 cemecrp.
Tembl HHANBHAYAJBHBIX JOMAIIHUX 3anaHui (1 cemecTp):

Marpuliibl, ONpeAEIUTENN, PEIIEHUE CUCTEM HEOAHOPOIHBIX JINHEWHBIX YPaBHEHUM.

2. Bextopsl. IlocTpoeHne Touek U IMHUHN B JEeKapTOBOM MPSIMOYTOJIBHOM M MOISPHON cUCTEMax
koopauHat. CBSi3b MEXIY JNEKapTOBBIMH NPSIMOYTOJbHBIMH M TOJSPHBIMH KOOPAWHATaMHU.
Pewenne 3amau meronom koopauHaTt. HaxoxkneHue ypaBHEHUH W ONpPEIEICHUE B3aMMHOIO
PacIoJIOKEHUS IPSIMBIX Ha IIJIOCKOCTH.

3. Kpusble BTOporo nopsjaka Ha MIOCKOCTH.

=

JLJ1s1 caMOCTOSITEIbHOIO M3y4eHHs B 1 cemecTpe npeasiaraercsi Tema:

YpaBHeHus: NpsIMOil HA IJIOCKOCTH M B IIpocTpaHcTBe. KpuBbIe BTOPOro mopsjaka.

OOuiee ypaBHEeHHE TPSMON. YpaBHEHHE NPSAMON C YIJIOBBIM KO3 (UIIMEHTOM. YpaBHEHHE
IpPSIMOM B OTpe3Kax. YpaBHEHHE NPAMOU, MPOXOMSIIECH 4Yepe3 JBE 3aJlaHHbIE TOYKH. YPaBHEHHE
IPSAMOM, NMPOXOJAIIEN Yepe3 NaHHYK0 TOYKY B 3aJJaHHOM HAIIPABICHUU. YTOJ MEXAY MPSIMBIMH.
VYcnoBue mnapauieaIbHOCTH M NEPIEHAMKYJISIPHOCTH JABYX HpsAMBIX. PaccTosHMe OT TOYKM 10
npsamoil. Kanonnueckoe ypaBHeHHE KpUBOM. Y paBHeHHe TUHUH. OKpYyKHOCTb. Diuurc. [Tapabona.
['unep6ona. IlpuBenenne kK KAHOHMYECKOMY BUIY OOIIET0 ypaBHEHHS KPUBOW BTOPOTO MOPSIKA.



[TpeoOpa3oBanue cucTeMbl KOOpPAMHAT: MapauieNbHbIM ImepeHoc, moBopoT. IIpeoOpa3oBanue
YpaBHEHUS KPUBOM.

TekcThl ycJ0BUI 3a1aHU IPUBOASATCH B CJIeIYIOIIUX METOAUYECKUX pa3padoTKax.

- [{pranoB A. B., BosnkxoBa H. A. Bricimas Mmaremaruka. Meroaudeckue pa3pabOTKH IS
cTyneHToB 1 kypca cneumanbHocTd “buonorus-xumusa”. Yacts 1. Vapsnosck: Yal'TlV
uM. W. H. YibesHoBa, 2003. 36 c. (bubnuorexa Yal'TIV).

- pranoB A. B., BonkoBa H. A. Briciias maremaruka. Meroaudeckue pa3pabOTKu JUist
cTyaeHTOB 1 Kypca cneunuaiibHOCTH “buonorus-xumusa”. Yacte 2. YaesHosck: Yal'llV
uM. W. H. YnesHoBa, 2003. 36 c. (bubnuorexa Yal'TIV).

IIpumepHbIe 3a1aHUA TecTa

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

a)l

0) 4

B) -4

r)-1

2. Cucrema JquHeliHbIX ypaBHeHuid {x + 2y +3z=1,4x+5y+6z=2 ...
a) UMEeT eIMHCTBEHHOE pPEIlICHHE

0) UMeeT J1Ba peniecHus

B) HIMeET OECKOHEYHOE MHOXKECTBO PEIICHUI

') HE UMEET pelICHUN

3. lnsa matpunbl A = (a? — 11a) cymecTByeT odpaTHAasi, €CJIH 2 PABHO ...
a) 1.

1+
1 V3 .
BT

r)-1

4. lanpt Mmatpubl A = (2 —2x1) uB =(—1242). Ecomu marpuupi C = A -
B BBIPO:KIEHHAsN, TO 3HAYEHHE X PABHO ...

a)-1

0)4

B)1

r)-4

5. O6patHoii 1uist matpunbl A = (952 1) saBasiercst MaTpuna ...
a)(1 —5—29)

6)(—152 —9)

B)(1529)

r(-1-5-2-9)

6.. Eciu xy m Y, IBJAIOTCS pellIeHNeM CHCTeMBbl JIMHEeHHbIX ypaBHeHuil {(x —3y = 0,2x +y =
7 , TO HX

Pa3HOCTH Yy — X, PaBHa ...

a)l
6)-2
B)2
r)-1
7 . Cucrema JuHelHbIX ypaBHenuii {5x — 2y = 1,2x + y = 4 meronom Kpamepa moxer umerh
BHU] ...
l1-241], [5124]
a) = Ty =
I5-221] [5-221]

[52-21] [52-21]|



52-21| _ _ |52-24]

B x: =

) |1241|’y [5-221]|
[5-221], [5-224]|

F)X: VY =
[1-221]| [5124]

8. Touka A cummeTpuyHa Touke B (2; —3) oTHOCHTEeIbHO ocH opauHAT. Torna paccrosinue
Me:xa1y Toukamu A u B paBHo ...

a)3

0) 4

B) 5

r)2

9. YrioBoii ko3¢ PpuuueHT npsimMoii, 3a1aHHON ypaBHeHHeM X - 5y - 3 = 0, paBeH ...
1

a) E

0) —

B) —
5

I‘) 5

10. YpaBnenne napa6oani umeer Bua y2 = 10x . Toraa qupexTpuca 3a1aercsi ypaBHeHHEM

ullru|w

ax = —2,5
0)x = 20
B)x = 10
rx = —

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

a)C

6)D

B) A

rB

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

a)7

6)49

B)10

)19

12. Paccrosinue mexay Toukamu A (5;0) u B (1; 3) paBHo ...

a)5

0)25

B)39

)9

13. O01ee ypaBHeHHe NpsAMOii, mpoxoasieii yepe3 Touky A = (—3; 1) napaJuieJibHO
npAMoit

x- 2y + 7 = 0, umeer BUJ ...

a)x-2y +5=0

0)x + 2y +5=0

B)x + 2y-5=0

Nx-2y —5=0

14. MHuMas 10J1yoch runep00Jibl :—Z -
a)l6

6)9

B)4

r)3

15. YpaBHeHHe II0CKOCTH, MPoXosimieii yepe3 Touky M (1;2; 0), MoKeT UMeTh BH ...

y2
5= 1 paBHO ...



ax+2y—z+5=0

O)x —2y—z—-5=0

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

Nx+2y—z—-5=0

16. YpaBHeHHe NIJIOCKOCTH, Npoxoasiiueii yepe3 Touky A = (—2; 1;4) napajieibHO
mwiockocTu 3x + 2y — 7z + 8 = 0 umeer BU] ...

a)3x + 2y—7z+32=0

0)3x— 2y—7z+32=0

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

rN3x +2y—7z—-32=0



2 cemecTp
Tembl npeseHTanui o reMe: Baxxueimme reopembl 1 PepeHIHATBLHOTO0 HCYHCTCHUS

(GyHKUMH 0HOI MepeMeHHOI.

ok wnE

~

10.

11.

12.

13.

N

e

10.
11.

Teopema @epma. ['eomeTpruyecKuii CMbICIL.

Teopema Posibl. 'eoMeTpruecKrii CMBICII.

Teopema Jlanpanxka. ['eomeTpuyecKkuii CMbICIL.

Teopema Komm. ['eoMmeTpudeckunii CMBICII.

Heo0xoanmMoe u 10CTaToOuHOE YCIOBUS MOCTOSHCTBA ()YHKIIHH.

Monotonnsle (pyHKiMU. HeoOxonnMoe U 10CTaTOYHOE YCJIOBUS HECTPOTrOM MOHOTOHHOCTH
byHKINN.

Ctporo MoHOTOHHBIE (QYHKIMH. J[ocTaTOuHOE YCIIOBHE CTPOTr0il MOHOTOHHOCTHU (DYHKITUH.
Touka »KcTpemMyMa U dKcTpeMyM ¢yHKuuu. HeoOxommmoe M J1OCTaTOYHBIE YCIOBHUS
sKcTpeMyMa QYHKIIUU B TEPMUHAX [IPOU3BOJIHOM repBoro nopsiaka. [Ipumepsi.

JlocTarounoe ycioBue sKCTpeMyMa (PYHKIMH B TEPMHHAX MPOM3BOAHON BTOPOTO MOPSIKA.
[Tpumep.

JocraTouHoe ycioBue sKcTpeMyMa (YHKIMU B TEPMHMHAX IPOM3BOJHOW N-TO MNOpSAIKa
(popmymna Teiinopa). [Ipumep.

Bemyknocte W BOTHYTOCTh Tpaduka (yHKium. JlocraTo4HOE yCIOBHE BBIMYKIOCTH H
BOTHYTOCTH KpuBOU. [Ipumep.

Touka neperuba rpaduka ¢pyHkur. HeoOXxoqumoe u JOCTaTOYHOE YCIOBHS CYIIECTBOBAHUS
TOUKH neperuda kpusoi. [Ipumep.

Acumnrotsl rpaduka pyaknmii. Haxoxaenue acumnrot [Ipumepst.

Tembl npe3enTtanuii no teme: IpusioxkeHus: onpeaeTeHHOro HHTerpajia

Boruncnenue miomany miaockod (QUrypbl ¢ IOMOUIbIO OIpPENEICHHOIO HMHTErpaia. (SBHOE
3ajJlaHue, apaMeTpudeckoe 3a1anue JuHui). [Ipumepsl.

Beruucnenue niaomaaym ceKkropa ¢ MOMOIIBIO ONPEEIeHHOro nuTerpaia. Ipumepsr.
Beruucnenue JumHbl 1yrd KpuBoi. IIpumepsl. (SBHOE 3ajaHue KpHUBOH, MapaMeTpuyecKkoe
3ananue). [Ipumepsr.

Beruucnenue n1yru KpuBoi. (mosisipabie kKoopauHatsl) [Iprumepst.

Bbruncnenne oObema Tenla BpalleHUs C IIOMOIIBIO ONPEEICHHOIO MHTEerpaiga (sSBHOE
3aJaHue, mapamerpuueckoe 3aaanue). [Ipumepsr.

Bbruncnenne o0beMa Tesa BpalleHHs C MOMOLIbIO ONPENEIeHHOro MHTerpana. IIpumeps.
(monsipHas cucreMa koopauHar). O6bem mapa. O0beM KoHyca.

Bbruncrienue niomaay MOBEPXHOCTH BPAILEHHUS C IOMOIIBIO OINPEIEJIEHHOrO0 HHTErpana.
Crnyuall 3aaHMsi KpUBOM B JIEKapTOBOM CHUCTEME KOOPIMHAT, B MapaMETPUYECKOM BHJE, B
noJisipHo cucteme koopauHat. [Ipumepsl. [Inomaas 00KOBOM MOBEPXHOCTH KOHYCA..
Brruncnenre KoopanHAT LEHTPA TSHKECTU IUIOCKOM IUIACTUHKH € MOMOUIBIO ONPEAEIIEHHOTO
MHTETpasia (SIBHOE 3a/laHue, MapaMeTpUIeCcKoe 3aJlaHue, MOJsIpHble KoopauHaThl). [Ipumepsl.
Boluncnenne KoOpAMHAT LEHTpPa TSHKECTH KPUBOM C MOMOIIBIO ONPENEIIEHHOTO MHTErpala
(s1BHOE 3aJlaHUE, TapaMeTpUUEeCcKoe 3aJaHue, MOJIIpHbIe KoopaAuHaThl). [Iprumepsl.

IlepBas Teopema Ilanmna-I'ynsauna, mpuMepsl.

Bropas teopema Ilanma-I'yneauna. [Tpumepsr.

TeMbl HHAUBUAYAJIBLHBIX TOMALIHUX 3a1aHu# (2 ceMecTp):

Ob6unacte onpenenenus QyHKIMNA oHON nepemeHHON. [Ipeaen GpyHkumii ogHON epeMeHHOM.
HenpepsiBHOCTh QYHKITNI O1HOM NTepeMEeHHOH.

[TpaBuiia BeIYMCICHUS TPOU3BOIHBIX (YHKIUI 0/1HOM nepemeHHoN. MccnenoBanue GyHKIMI
OJTHOW TEpEeMEHHOH ¢ MOMOINBI0 MPOU3BOAHOW M TOcTpoeHue rpaduxoB. HaxoxxnaeHue
HauOOJbIIEr0 M HAMMEHbBIIEro 3HAUYeHWHW (QYHKIMA OJHOW NepeMEHHBIX Ha OTpe3Ke.



[Ipuknagaeie 3a1auyd Ha HAXOXKJICHHE HaWOOJIBIIETO0 W HAMMEHBIIETO 3HAYeHWUW (YHKIIHHA
OJHOM NIEPEMEHHBIX HA OTPE3KE.

Brrunciienre HeonpeaeaeHHOro UHTErpara.

OrnpeesieHHbIA UHTErPal U €r0 MPHUIIOKEHUSI.

5. DJIEMEHTBI TEOPUH BEPOSTHOCTEN U MAaTEMaTUYECKOU CTAaTUCTUKH.

»ow

TekcTbl YCJIOBUH 32]aHUA IPUBOASTCS B CJeAYIONIUX HCTOYHUKAX:

- BonkoBa H.A., I'myxoBa H.B. Teopuss BeposTHOCTEH C 3JIEMEHTaMH MaTeMaTHYE€CKOU
CTATUCTUKH W aHAJIM3a CUCTEM MaccoBoro oocmyxxkuBanus. Yacts 2. // YaeOHoe mocodue ajis
CTYACHTOB CHEUHAIBHOCTH «YTpaBjieHUE NepcoHanom». YabsiHOBCK. Potanpunt Yal'TlVY um
W.H. Yapsuosa. 2010 r.

- Bonkoa H.A., I'myxoBa H.B. DnemMeHTbl Teopuu BEpOSTHOCTEH, MaTeMaTHYECKOMN
CTaTHCTUKH, aHajlN3a CHUCTEM MaccoBOro obcmyxkuBanus. Yacte 1. BBemeHue B Teopuio
BeposATHOCTe. Kpartkuii uctopuueckuid 3kckype YnbsiHoBck, Yl TIY umenn U.H. YapaHoBa,
2017 r.

- NunuBunyanpHbIe 3aaHUs 1O BBICIICH MaTeMaTuke : B 4 yacTsax : y4e0. mocoome. Y. 1. :
JluneitHass w BekTopHas anreOpa. Anamutudeckas reomerpus. Juddepenmmansaoe
ucunciaeHne GpyHkuuid ogHoM nepemMenHol / moxa obml. pen. A. I1. Pa6ymko. 3-e usz., uchp.
Mumnck : Beicmas mikona, 2007. 303 c. (bubmmoreka Yiul'TIY).

- WuauBuayanbHble 3aJaHus M0 BhICIIEH MareMaTuke : B 4 yactax : y4e0. mocobue. Y. 2. :
KowmmiekcHsie uncia. HeonpeneneHusie u onpeeieHHble UHTerpalibl. OyHKIIMH HECKOIBKUX
nepeMeHHbIX. OObIKHOBeHHBbIE AuddepeHnraibHble ypaBHEHUS / Tmoj o0m. pen.
A.Il. PgOymiko. 3-e wu3a., ucnp. Munck : Beicmias mkosa, 2007. 395 c. (bubnuoreka
Yal'lry).

- [pranoB A. B., BosnkoBa H. A. Briciias maremaruka. Meroaudeckue pa3pabOTKH ISt
cTtyneHtoB 1 kypca cnenuanbHocTd “‘buonorus-xumus”. Yacte 1. YiesHoBck: Yal'1lY
uM. U. H. Ynesnaosa, 2003. 36 c. (bubnuorexa Yal'TIV).

- [{pranoB A. B., BonkoBa H. A. Bricimas Maremarnka. MeToaudeckue pa3paOOTKH IS
cTyneHToB | kypca cneumanbHocTd “buonorus-xumus”. Yacts 2. YapsHoBck: Yal'IlV
uM. . H. Ynesanosa, 2003. 36 c. (bubnuoreka Yal'IlV).

st caMOCTOAITEJIbHOTO  M3Y4YeHusi  mpeajaraercss Tema:  Crarucruyeckue
XapaKTepPUCTUKHU BLIOOPKH M OlIEHKA apaMeTPOB pacnpeaesieHust

3amaun MaTeMaTHYeCKOW CTaTUCTUKU. ['eHepanpHas M BBIOOPOYHAS COBOKYIMHOCThH. Buabl
BBIOOpPOK. CTaTUCTUYECKOE pachpe/iesieHne BhIOOPKH. DMmupuyeckass (QYHKIHS pacrpeaesieHus.
[Tomuron u rtucrorpamma. YucIoBbIE XapaKTePUCTUKH BBIOOPKHU. CTAaTUCTHUECKHE OIICHKHU
napameTpoB pacrnpeseneHus. Todeunble orleHKU. BeiOopouHas cpeHsis U BEHIOOPOUHAS AUCTIEPCHUS.
WNHTepBanbHble OLEHKU. TOYHOCTP M HAJAEXKHOCTh OLEHKH, JOBEPHUTENIbHBIA HWHTEPBA.
WNHTepBanbHbIE OIIEHKM MAaTEMaTUYECKOTO OXXUIAHUS M CPEAHET0 KBaJIPATHUYHOTO OTKJIOHEHUS
HOpMaJIbHOTO pacnpeneneHus. Cratuctuyeckas runore3a. HyneBas u KOHKypHUpYrOIas THIOTE3BI.
OmbKu MepBoOTro U BTOPOTO PoOJIa.

IIpumepHbIe BOIPOCHI HTOTOBOI'0 TECTA

VX+5
1. O6snacts onpenenenus pynxknuu f(x) = xT+ uMeeT BHI ...

a) x € [—5; +)

6) x € [—5;0) U (0; +0)
B) x € (—5;0) U (0; +0)
r)x € (—o0;0) U (0; +0)

1\3%
2. Ilpenea (1 + ;) PaBeH ...

a)oo
0)1
B)3



r)e3

3. das pynkmun f(x) = (x> — 1, ecnx < —1,1 + 3x,ecin x > —1, Touka x = —1 aABasercs
TOYKOH ...

a) YCTPaHUMOTO pa3phiBa

0) pa3pbIBa IEPBOTO poja

B) pa3phiBa BTOPOTO pojia

T') HEMPEPBIBHOCTH

sinsinx
4. llpousBoaHast PyHKIUMN Yy = —, PbaBHa ...
)COSCOSX
Xz_ i
xX—=sinsin x
0) — 0
x—sinsinx
B) ———
X
x+sinsin x
N——173 —

xZ
5. Ilpou3BoaHas TpeThero NOpsiAka GQyHKUMU y = x3—2x?2+5x—1 paBHa ...
a)3x2 —4x+5
0)-6

B)6

r) 6x — 4

2x%-3x+1
x2—-5x+3

6. Ilpenen
a)2

1
6);
B)oo
r)0
7. HeonpeneneHHbIii HHTErpaJ [
a)§ Inin(5+x3) +c¢
6)§lnln(5 +x)+c
B)3Inin(5+x3)+¢
Ninin(5+x3) +c¢

8. Onpenenennblii MHTErpa f03 (2x — 1)?dx pasen ...
343

a)T

6)30

B)19

21

9. MHo:kecTBO 1nepBo0Opa3HbIX pyHkumii f (x) =arcsin arcsin 2x uMeer BHUJ ...

a) arcsin arcsin 2x + %\/1—74x2 +c
6)2x +V1—4x2+¢

B) X arcsin arcsin2x — %m +c
r)2x + %m +c

10. ILnomaas purypsl, n3o0pakeHHON Ha PUCYHKe,

PaBeH ...

2
5+x3

dx paBeH ...



=

y=9-x2

-

s

11. Bpocarot 2 moHeTbl. CoObITHA A — «Tep0 Ha nepBoii MoHeTe» U B — «umndpa Ha BTOpOI
MOHEeTe» SIBJSIIOTCS ...

Bribepure HECKOIBKO BapHaHTOB OTBETA

a) COBMECTHBIMU;

0) 3aBUCHUMBIMU;

B) HECOBMECTHBIMH;

I') HE3aBUCUMbIMH.

12. HecoBMecTHBIE cOObITHA A, B 1 C He 00pa3yl0T MOJHYI0 I'PYIIY, €CJIH HX BEPOATHOCTH
paHBbI ...

Bri6epuTe HECKOIBKO BApHAHTOB OTBETA

r) P(A) = % P(B) = % P(C) =2

13. B norepee 1000 onseros. Ha oqun 6miner Boinagaer Bbiurpsim S000 pyoaieii, Ha necaTn
OounsieToB, BbIMTpbiu o 1000 pyodJieii, Ha nATbHAecAT OU1eTOB — BHIMTPbIH 110 200 py0Jei,
Ha cTO OMy1eToB — BHIMTPbIH 10 SO py0Jieil; ocTanbHbIe OHJIETHI MPOUTPBILIHBIC.
IMoxynaercs: onuH 6mJieT.

Torpa BeposiTHOCTB BhIUTpbIMA 250 pybJieil paBHa...

BapuaHTs!l OTBETOB:

a) 0

0) 0,15

15
839

r) 1
14. B kBajgpart co cTopoHoii 3 6poleHa TouKa.

a) P(4) = 3, P(B) = 3, P(C) = &
) P(A) = PB) = 5, PO = 3,
B) P(4) = %, P(B) = 3, P(C) = 1,

TOI‘}Ia BEPOATHOCTH TOI'O, UTO OHA MOMNaaacT B BBIACIICHHYIO 06J'IaCTI), paBHa...
BapI/IaHTBI OTBCTOB!:

1
a);



1
B) ;
r) 2
15. CraTucTiyeckoe pacnpeaejieHue BLIOOPKH HMeeT BUJT
X -2 -1 0 4
n; 2 4 5 9
Toraa oTHOCUTENBbHAS YacTOTa BapUaHThl X, = —1, paBHa...
BapuaHnTtsl 0TBETOB:
a) 0,2
0) 4
B) 0,25
r) 0,3
16. HenpepsbiBHas ciayyaiiHasi BeJiM4nHa X 3a]aHA IVIOTHOCTHIO pacnpeieeHust

x—12)2

ll\jﬁ e_%. Torpa maTtemaTn4yeckoe 0OKUJIAHNE ITOH HOPMAJIBLHO
pacnpeeieHHOM CJy4YalHON BeJIMYMHBI PABHO...
BapuanTsl 0TBETOB:
a) 12
0) 11
B) 121
r) 242
17. I'papuk NJIOTHOCTH pacnpeae/ieHUs BEPOATHOCTEH HelPepPbIBHOM CJIy4aiiHOM BeJTHYHUHbI

BeposiTHocTei f(x) =

X, pacnpeeeHHbIi pABHOMEPHO B HHTepBaJie (—2;5), MMeeT BH/L:
fix) A

a

| r———

‘J'f —_—
-

#l

-2 0

Tornma 3HaueHHEe a paBHoO...
BapuaHTbl OTBETOB:

1
a) s
0)1

1
B) 1;
F) :
18. B ypHe Jsieskut 2 yepHbIxX u 4 Oesbix mapa. [locienoBarenbHo, 0e3 BO3BpaleHus U
HayJa4dy u3BJeKalT 3 mapa. Toraa BepoATHOCTH TOI0, YTO Bce OHM OyayT OesibIMH, paBHA...
Bapuant oTBETOB:

1
a)g

19. {uckpeTHasi caydyaiiHas BeJIM4YMHA X 32/1aHA 3AKOHOM pacrpeneeHUs BePOSITHOCTEH. ..
X 0 X 9
p 0,1 0,5 0,4
Ecnu maremarnueckoe oxunanue M(X) = 5,6, To 3HaueHHe X2 PaBHO ...
Bribepute oauH BapuaHT OTBETa




a)3;

0) 4;

B) 5;

r) 6.

20. ITo oueHKaM 3KCIEPTOB BEPOSITHOCTH OAHKPOTCTBA JJIA ABYX NPeANnpPUsTHIA,
NMPOU3BOJASIIINX PA3HOTUITHYIO NPOAYKINIO, paBHbI 0,3 U 0,35. Toraa BeposiTHOCTH
0AaHKPOTCTBA 000MX NMPEANPUATHH PaBHA...

Bapuantsl 0TBETOB:

a) 0,105

0) 0,65

B) 0,095

r) 0,465

21. I3 reHepaibHOIi COBOKYIIHOCTH H3BJe4YeHA BbIOOpPKa 00beMa n=50:
Xj 1 2 3 4
Ni Ny 9 8 7

Tornma nj paBeH...

Bribepute oauH BapuaHT OTBETa

a) 26;

0) 27,

B) 10;

r) 50.

22. lana Bpi0opka o0bema n. Eciin kaxablii 3J1eMeHT BHIOOPKH YBeJIUYHTH B 5 pa3, TO

BBEIOOPOUHOE CpEIHEE * ...

Bribepute oauH BapuaHT OTBETa

a) YMEHBIINUTCSA B 5 pas;

0) yBenuuuTcs B 25 pas;

B) YBEJIMYUTCSA B 5 pas;

') HC U3MEHUTCA.

23. IIpoBeneHo S usmepenuii (0e3 cucTeMaTHYeCKUX OLIMO0K) HEKOTOPO# CJIy4aiiHOM
BeJUYUHBI (B MM): 9, 10, 13, 14, 15. Torna HecMenieHHAasi OLEHKA MAaTEeMATHY€CKOT0
0’KM/IAHHUS PAaBHA...

BeiOepute oaMH BapuaHT OTBETa

a) 12,2;

0) 12,4;

B) 15,25;

r) 13.

24. Eciu ocHoBHAas runore3a umeeT Bua Ho : a =20, T0o KOHKypupYyOLIel MoKeT ObITh
TUINOTe3A ...

Bri6epuTe ouH BapUaHT OTBETA

a)H;:a=10;
0) Hy : a < 20;

B) H; : a = 20;

r)H; :a> 20.

25. ToyeyHas OLleHKA MATEMATHYECKOI'0 0’KMIAHMS HOPMAJIBLHOIO pacnpenejaeHus pasHa 12.
Torz]a €ro HHTEPBAJIbHAA OLCHKA MOKET UMETh BU/L...

BapuanTs! 0TBETOB:

a) (10,6;13,4)

6) (12;13,7)

B) (10,8;12)

r) (11,2;11,8)



Jlna camocmoamenvHoil n0020MOEKU K 3aHAMUAM RO OUCYUUNTIUHE PEKOMEHOYem A
UCNOb306aMb YUEOHO-MEeMOOUUeCKUe Mamepuanvl:

1. BoakoBa H.A., I'myxoBa H.B. Teopusi BeposTHOCTEH ¢ »dIeMEHTAMH MaTEeMaTHYECKOMN
CTaTHCTUKH U aHAJIM3a CUCTEM MaccoBOro oocmyxkuBanus. Yacte 2. / YaeOHOe mocodue st
CTYACHTOB CHEUHAIBHOCTH «YTpaBJIeHUE MEpPCOHANIOMY. YbsiHOBCK. Potanpunt Yal'TIV um
WN.H. Ynbsuona. 2010 r.

2. BomkoBa H.A., T'nmyxoBa H.B. DOnemeHThl TeopuM BEpOSTHOCTEH, MaTeMaTHYECKON
CTaTHCTHUKH, aHaIN3a CHUCTEM MaccoBOoro obOcmyxkuBanus. Yacte 1. BBemenue B Teopuro
BeposATHOCTe. KpaTtkuii ucropuueckuid 3kckypc YnbsiHoBcK, Yl TIY umenu M.H. YabsaHoBa,
2017 1.

2. Bnamosa E.B. Cratucruka: yueOHO-MeTOAMYECKOE MocoOue A OakaaaBpOB HampaBICHUS
noarotoBku «llemarormueckoe obpazoBanue». — YiubsHoBcK. YAl IIY um. U.H. VinpsHoRa,
2017 — 161 c.

3. I{pranoB A. B., BosnkoBa H. A. Bricimas maremaruka. Meroaudeckue pa3pabOTKH IS
cTyneHToB 1 kypca cneumanbHocTd “buonorus-xumusa”. Yacts 1. Vaesnosck: Yal'TlV
uM. W. H. YnbesHoBa, 2003. 36 c. (bubnuorexa Yal'TIV).

4.  IlpranoB A. B., Bonkoa H. A. Bricmias maremaruka. Meroauueckue pa3pabOTKH ISt
cTyneHToB 1 kypca cnenuanbHocTH ‘“‘buonorus-xumus”. Yacte 2. YibsHoBck: Yal'1lY
uM. U. H. Ynesnaosa, 2003. 36 c. (bubnuorexa Yal'TIV).

5. I[IpumepHble OLEHOYHBIE MaTepuajbl /Jsi TNPOBeJIeHHs TeKYyllero KOHTPOJIA
yCIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXcsl 1Mo JUCUUILINHE

Opranu3anus ¥ NpoBe/ieHHe ATTeCTALMH CTYAeHTa

®I'OC BO B coOTBEeTCTBUM C HpHUHLUIIAMU bBoJOHCKOro mnporecca OpHUEHTHPOBAHbBI
IPEUMYLIECTBEHHO HE Ha cooOlIieHne oOyyaromeMycs KOMIUIEKCa TeOPETHUECKUX 3HAHUHM, HO Ha
BBIpaOOTKYy y OakanaBpa KOMIIETEHIM — AMHAMHYECKOTro Ha0opa 3HAaHWH, YMEHHH, HABBIKOB U
JMYHOCTHBIX KAayeCcTB, KOTOPHIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TpyJla ¥ YCHEUIHO NPOeCCHOHATBFHO PEaT30BbIBATHCH.

B mponecce onenkn OakanaBpoB HEOOXOJIMMO HCHONB3YIOTCS KakK TPaAULMOHHBIE, TaK M
MHHOBAIIMOHHBIE TUIIBL, BUIBI U (OPMBI KOHTpOJIS. [Ipy 3TOM mocTeneHHo TpaJuIlMOHHbIE CPEICTBA
COBEpPUICHCTBYIOTCS B pycie KOMIETEHTHOCTHOIO IIOAXO0Ja, a HWHHOBALIMOHHBIE CPEICTBA
aJanTUPOBAHBI JUIsl IOBCEMECTHOTO MPUMEHEHUS B POCCUUCKOM By30BCKOM ITPaKTHKE.

ILlea» mnpoBeaeHUsl aTTeCcTAllMM — IPOBEPKA OCBOECHUS OOpa30BaTEIbHOW MPOTPaMMBI
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cpopMUpPOBaHHOCTH 00pa30BaTEIIbHBIX PE3YIbTATOB.

IIpomexyTo4yHasi aTTecTalusl OCYLIECTBIISIETCS B KOHLE CEMECTPa M 3aBEpIIACT U3yUEHHE
JUCIUIUIMHBI, TIOMOTaeT OLEHUTh KPYIHBIE COBOKYIHOCTH 3HAHUW M yMEHHH, (opMUpOBaHUE
OIPEIEIEHHBIX KOMIIETCHIIUN.

OLeHOYHBIMH ~ CpPEJICTBAMU  TEKYILIEro OLIEHWBAHUSA  SBISAIOTCA: JIOKJIAJ, TECThl IIO
TEOPETUYECKUM BONPOCAM TUCHMIUIMHBI, 3aIlIUTa MPaKTHYECKUX paboT U T.n. KOHTponb ycBOEHUs
MaTepuaia BEJETCSl PEeryjsipHO B TEUEHHE BCETrO CEMECTpa Ha MPAKTUYECKUX (CEMHHApPCKHX,
71a00paTOPHBIX) 3aHATHUSX.

Ne CPEJCTBA OLIEHMBAHU, OGpazoBarenbHbIe

H/ HCIOJIB3YEMBIC JIJIA TCKYIIETO OLICHUBAHUA 1TOKa3aTCIA pGSyJIBTaTLI JIUCIIUIUTHHBI

- (hopmupoBaHUSI KOMITETEHITUH

OueHovHble cpeacTBa A Tekyei arrectanun | OP-1

OC-1 nomamnss nHanBUAYyanbHas padora Ne 1 | 3naer ocHOBHBIE OOBEKTHI BHICHIEH
OC-2 nomamHss MHIUBUAYalbHas padota Ne 2 | maTemaTukuy, 1504 CBOMCTBA,
OC-3 nomamHss nHaUBUAYanbHas padora Ne 3 | ocobeHHOCTH; BaXKHEHNIIME
OC-4 nomamnss uHAUBHAYyaIbHAsA padota Ne 4 | TeopeMbl M aIrOPUTMBI.

OC-5 npomamHsist ”HANBUAYalbHas padota Ne 5 | OP-2

OC-6 nomaiHsist MHAUBUAYanbHas padota Ne 6 | 3HaeT 6a30BbIe MATEMATHYECKHE
OC-7 nomamHsisi ”HANBUAyallbHas padota No 7




OC-8 nomamHsst ”HAMBUAyaTbHas padoTtaNe 8
OC-9-noaroroBka u 3amuTa mpe3eHranuu Ne2
OC-10- 3auer 10 yIeMEHTapHBIM () YHKIIHSIM,
WX CBOHCTBaM, rpadukam.

OC-11- KOHCIIEKT O CaMOCTOSTEIBLHO
W3YYCHHBIM TeMaM, C IMOCJICIYIOIIUM OTBETOM
Ha BOIPOCHI 110 TEME.

OC-12- urorossii Tect Nel
0C-13-utorosslii TecT Ne2

OueHOYHBIE CPEACTBA J1JIS POMEKYTOUHOIMH
aTTecTanuu
3ader (1 cemecTp)
OC-14 3auer B hopMe yCTHOTO COOECEIOBAHUS 1O
BOIPOCAM M BBIITOITHEHUS MPAKTHYCCKHUX 3aJAaHHH.
3auyer (2 cemecTp)
OC-15 3auer B popme ycTHOTO coOecenoBaHMsI 110
BOIPOCAM H BBITOTHECHUS MPAKTHYCCKUX 3aJaHUH

KOHCTPYKITUHU, TTPUHITUTIBI
00paboOTKU JaHHBIX, UACH U
MPUEMBI MATEMATHIECKOTO
MOJCIIUPOBAHUS.

OP-3

3HaeT OCHOBHBIE JTallbl IMpoIecca
MaTeMaTUYeCKOro MOJICTUPOBAHMS,
Ba)KHEHIINE BUIBI MOJCIICH.

OP-4

3HaeT 0COOCHHOCTH CHCTEMHOTO U
KPUTHYECKOTO MBIIICHHS, METOIBI,

IIPUEMBI KPUTHUECKOTO aHAIN3A.
OP-5

Ywmeer rpaMoOTHO, JIOTUYHO
apryMeHTUPOBAHO ONEepUpOBaAThH
MaTeMaTUYECKUMU o0BeKTaMH,
UCIIONb3Ys MaTE€MaTUYECKYIO
CHMBOJIHKY, MIPOBOJIUTH
JI0Ka3aTesIbCTBA BAKHEUILIUX
TEOPEM  BBICIIEH  MAaTEMaTUKWU;

pasnn4yate HEOOXOIMMBIE YCIIOBUS
U JIOCTATOYHbIE;, pELIaTh TUIIOBbIE
3aJjaud [0 pasjenam  Kypca,
aHAJIM3UPOBATh TOTOBbIE PEIICHUS.
OP-6

YmMeer  CTpOHUTH  IIPOCTEHINNE
MaTeMaTHyeckue Mojenu (B TOM
yuciae B INpeAMETHOH o06jacTu B
COOTBETCTBUU c npoduiiem
MOJrOTOBKHM) M HHTEPIPETUPOBATH
pe3yabTaThl pabOThI ¢ MOJEIBIO.
OP-7

YMeeT aHaIM3UpOBaTh PA3ITUYHBIC

HWCTOYHUKHU uHbOpMaIuy;
paccMaTpuBarh BO3MOYHBIE
BApUAHTHI peleHus 3a/1a4H,
OLCHMBAaTh HX JOCTOMHCTBA H
HEJIOCTATKH, BBIOUpATH

ONTUMAJIbHBIE CIOCOOBI PEIICHHUS;
CaMOCTOSITEIILHO paboTath C
HE3HAKOMBIMHU  MaTeMaTHYECKUMU
TEKCTaMHU.

OP-8

Bmageer S3BIKOM M CHUMBOJHKOIM,

BAKHEUILIMHU aNropuT™MamMu
OCHOBHBIX  DPAa3felioB  BBICLICH
MaTEeMaTUKHU.

OP-9

Bianeer HaBbIKaMH COMOCTABIICHUS
pasHBIX HMCTOYHUKOB HH(POpPMALUU
c LENbI0 BBISIBIICHUS ux
IIPOTUBOPEYUI u IIOUCKA
JIOCTOBEPHBIX CYXICHUMU.

OP-10




Brnageer HaBbIKaMU OTpeCIICHUS
MPAKTUYECKUX HOCIEICTBUN
MIPEAJIOKEHHOTO PEIICHUs 3aJ1aui
(cocTaBIeHHOM  MaTeMaTHYeCKOM
MOJICIIN )

OP-13

Bnageer HaBBIKAMM TOMCKa B
UH(OPMAIMOHHBIX HCTOYHUKAX,

COITOCTaBJICHUS U aHam3a
uHpOpMaLUK IO HOBOW Ui ceds
npoOJeMaTHKe.

Onucanue OICHOYHBIX CPEICTB M HEOO0XOAUMOro OO0OpYIOBaHUS (IEMOHCTPAIIMOHHOTO

MmaTepuaiga), a TakXe IMpOoLeqypbl M KpPUTEPUM OLEHMBAHUA MHIUKATOPOB JOCTHXKEHHS
KOMIIETEHIIMI Ha pa3jIMYHbIX 3Tanax ux (OpMUPOBaHHS B MpoOIlEcce OCBOSHHS 00pa30BaTEeNbHOU
IIpOrpaMMel IpesncraBicHsl B DOHAE OLCHOYHBIX CPEACTB AJIA TEKYLErOo KOHTPOJIS YCIIEBAEMOCTH
U IIPOMEXKYTOYHOM aTTecTanuu no aucuumuinbe «llpuknannas MatemaTuka (1o OTpacisim)».
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Mamepuansi, ucnonv3yemole 0711 MeKyuyec0 KOHMPOJia ycneeaemocmu
odyuarowuxca no OucyuniuHe
Matepuainsl A OpraHu3aliy TeKYIIeH aTTeCTalluy MPEICTABICHBI B 1.5 TPOrPaMMBI.

Mamepuanst, ucnonv3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOIA YCReeaeMocmu
odyuarouwuxca no oucyuniune
Ilepeyens BonpocoB k 3a4erty (1 cemecTp)
MaTtpunpl. OcHOBHbIe OHATUSA. [lelicTBUA HAJL MaTPpULAMU.
Onpepenutenn. OCHOBHbIE NOHATHUA. [leUCTBUSA HAJ, ONpeeuTesIMU.
HeBbIpoxeHHbIE MAaTPHULbI.
O6paTtHas matpuia. Cnocobbl HAX0X/AEeHHUSA 06pPaTHOW MaTPHILbI.
CucrteMbl IMHEUHBIX ypaBHeHUU. OcHOBHbIe NOHATUSA. Teopema Kponekepa-Kanesiu.
PelteHne cucTeMbl IMHENHBIX ypaBHEHUH 110 dopmysiaM Kpamepa.
PemieHue cucTeM JIMHENHBIX YpaBHEHUH MeTo0M ['aycca.
PemieHuve cucTeM JIMHEMHBIX YpPaBHEHUH MAaTPUYHBIM METO/0M.
BekTopbl. OCHOBHBIE OHATHUA. JIMHENHbIe ollepaliiy HaJl BEKTOPAMU.
[Ipoekuus BekTOopa Ha OCb. Pa3jiokeHMe BeKTOpa MO OpTaM KOOPAHUHATHBIX OCEH.
Hanpasastouiye kocuHychl. JleiicTBUS HaJ, BEKTOPAaMHU, 3a/IlaHHbIMU POEKLUSMU.
CkansipHoe mNpoH3BeJeHHE BEKTOPOB M €ero cBoHcTBa. [lpuioxkeHuWe CKaJsIpHOIO
NPOU3BE/IEHUS.
BekTopHOe mnpou3BeJeHUEe BEKTOPOB U ero cBoWcTBa. [IpuyioxkeHue BEKTOPHOTO
NPOU3BE/EHUS.
CMelllaHHOe TNpOU3BeJleHUEe BEKTOPOB M ero CBOMCTBA. [IpuiokeHue CMelaHHOTO
NpOU3BEJIEHUS.
[IpsamoyrosibHast (mekapToBa) W TMOJIApHasi CHUCTEMbl KOOPJAMHAT Ha IJIOCKOCTH.
[IpeobpazoBaHue cMCTEMBI KOOPAHUHAT.
Buabl ypaBHeHUsI NpsIMOM Ha MJIOCKOCTU. B3auMMHoe pacnoJsiokeHue MNpsIMbIX Ha
MJIOCKOCTH.
KpuBbie BTOporo nopsjka. O61uiee ypaBHeHHE KPUBbIX BTOPOTo NOpsijKa.
OKpY>KHOCTb. JJIJIUIIC.
['unep6oua. [Tapa6o.a.
YpaBHeHHe IIJIOCKOCTM B NpPOCTPaHCTBe. B3aMMHoe pacnojiokeHUe IJIOCKOCTEH B
NPOCTPAHCTBE.
YpaBHeHMe NpsSIMOU B NMPOCTpPaHCTBe. B3auMHoOe pacnoJiokeHue NpsIMON U MJIOCKOCTH
B IIPOCTPAHCTBE.
YpaBHeHHe NpsIMOM Ha MJIOCKOCTU. B3anMHoe pacnoJsioxkeHUe NPSIMbIX HA MJIOCKOCTH.
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IIpumepHBIii epeyeHb BONPOCOB K 3a4eTy (2 ceMecTp)
[Tonsitne dynkuuu. Cnoxuas Gyaknus. HessBHO 3amanHas QyHKIus
Uernsle u HedeTHble ¢yHkuuu. Ilepmogmueckune ¢yHkuud. MOHOTOHHBIE (DYHKITUH.
OO6parHas GyHKIIHS.
Crenennas GyHKIHS.
[Toka3zarenbHas u jorapudmMuyeckas QyHKIHH.
Tpuronomerpudeckue GyHKINH.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUH.
[lpenen ¢ynkuuum B Touke. OgHOCTOpOHHHME mpenensl ¢yHkuuu. CBOWCTBA IpeNesioB
byHKINN.
beckoneuno Masbie 1 6eckoHeYHO Ooubine PyHKIUU. CBSA3b MEXKITY OCCKOHEYHO OOJIBIITMMHU
1 OECKOHEYHO MaJIbIMU (YHKIIUSMHU.
HeonpeneneHHOCTH U 0cOObI€ BEIPaXKEHUS.
3ameuaTelIbHbIE IPEEIbI.
[Tonstue HenpepsiBHOCTH QyHKIMH. Knaccudukanus Touek paspbiBa.
3ajaun, TMNPUBOIAIIME K TMOHATUIO MPOW3BOAHON. OrmpenesnieHne NPOU3BOJAHON, €€
reOMEeTPUYECKUi U (PU3NIECKUI CMBICIL.
[TpaBuna quddepeHpoBaHus U MPOU3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIINH.
[TpousBonHbIe U TubGepeHIaIbl BBICIIUX TOPSIKOB.
IIpaBuno Jlonurans.
Bospacranue u yOsiBanue GyHKINMA.
Okcrpemymbl  pyHkiun. MccnenoBanwe (GyHKIMM Ha DKCTPEMyM C TIOMOIIBIO TIE€PBOM
MPOU3BOIHOM.
BrimykiocTs 1 BOTHYTOCTB Tpaduka GyHKiun. Touku neperuda.
Acumnrotsl. [loctpoenue rpadukoB GyHKIMIA.
[TepBooOpa3Has u HeolpeIeIeHHbIN UHTETpall.
CaoiicTBa HeompeaeeHHOro uHTerpana. Tabauia OCHOBHBIX HHTETPAJIOB.
3aMeHa NepeMEHHON B HEOIIPEIETIEHHOM HUHTErpalle.
WHTerpupoBaHue Mo 4acTsM B HEONPEAEICHHOM HHTErpaje.
3anauu, NPUBOIALINE K TOHATHUIO ONPEEIEHHOT0 UHTETpaa.
OnpeneneHue ONPENECIEHHOTO MHTErpaja. YCIOBHS CYIIECTBOBAHUSA ONPEIAECIEHHOTO
uHTerpana. OCHOBHBIE CBOMCTBA ONPEEICHHOTO0 HHTETpaa.
Beruucnenue onpenenenHoro unterpaina. @opmyna Herotona-Jleitbuuna.
3aMeHa NepeMEHHOI B OIpe/Ie]IeHHOM UHTErpalle.
WHTerpupoBanue Mo 4YacTsIM B OINpEJEIEHHOM HuHTerpajie. VHTerpupoBaHUEe YETHBIX WU
HEYETHBIX (PYHKIUH.
Hecob6cTBenHbIe HHTErpalibl 1 pofa.
HecoOcTBenHble nHTErpaibl 2 poja.
[Tnomans Guryps B 1eKkapToBOi ccTeMe KOOPHHAT.
Brluncnenue 1miomany KpHUBOJIMHEHHOM Tpamnenyu B ClIydae MapaMeTpUYECKOro 3aJaHus
KPUBOM.
Brruncnenue niomaau KpUBOJIMHEHMHOTO CEKTOpa B MOJSPHOM CUCTEME KOOpAMHAT.
Jnuna nayru. BelumciaeHue JUIMHBI AYTH B JIEKQpTOBOM CHUCTEME KOOPJMHAT, B MOJSPHON
CUCTEME KOOpPJUHAT, 3a/JaHHOM MapaMeTPHUUECKH.
Huddepenuman gyru.
O06beM Tena ¢ 3aJJaHHBIM MTOTIEPEYHBIM CEYEHUEM.
O0wem Tena BpaleHus
Brruncnenne muiomanau moBepxXHOCTH BpamieHus: Ciydail 3aaHusi KpUBOM B JI€KapTOBOM
CUCTEME KOOPJMHAT, B TapaMETPUUYECKOM BUJIE, B MOJISIPHOM cUCTEME KOOPAMHAT.
Craruyeckue MOMEHTBI U KOOPAMHATHI LIEHTPAa MacC CUCTEMbI MaTepUalbHBIX TOUEK.
CraTrueckue MOMEHTHI U KOOPIUHATHI LIEHTPA MAaCC KPUBOIA.
Craruyeckue MOMEHTBI M KOOPAMHATHI LIEHTPa MacC TUIOCKOM MIIaCTHHKHU.
Crnyuvaiinbele coObITHS. Buibl ciyuaitHbix coObITui. Omnepau Haj COOBITUAMHU.
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Kitaccnueckoe u CTaTUCTUYECKOE ONPENEIEHUE BEPOATHOCTH. ['eoMeTprueckast BEpOSTHOCTb.
Teopema clokeHusI BEpOATHOCTEH HECOBMECTHBIX COOBITHIA.

VYcnoBHast BEpoATHOCTh. Teopema yMHOKEHUS BEPOSITHOCTEH.

®opmyna nonHoM BeposATHocTH. Popmyna baiieca. ®opmyna bepnymnu. ®Popmyna
Ilyaccona.

IToBTOpHBIE HE3aBUCUMBIE HcTbITaHUs. Cxema bepHyu.

[lonsiTie MAMCKPETHOW CiIy4yailHOM BEJNMYWHBI. 3aKOH paclpe/ielieHUEe BEpPOSITHOCTEH.
MaremaTnueckoe 0KHUJIaHue, TUCIIEPCHs, CpEeIHEE KBaAPAaTUYHOE OTKIIOHEHUE, MOJIA.

3aKOoHBI pacupeeNeHHs JUCKPETHBIX CIydailHBIX BEIMYMH: OMHOMHAJIBHOE paclpeieieHue,
F€OMETPUUYECKOE paclpeiesieHue, THIIEPreOMETPUUECKOE pacpeieICHuUE.

IlonsiTHE HENpephIBHOW Clly4aliHOW BenWYMHbL. DYHKIHS pACIpENCIICHUE BEPOSITHOCTEH U
IJIOTHOCTh BEPOSITHOCTH HENIPEPBIBHOM CIIy4alHOW BeIMYMHBI. MaTeMaTuueckoe 0XKUIaHuE U
JUCIIEpCusl, CpeHee KBaAPAaTUUHOE OTKJIOHEHHE, MOJIa U MEIUaHa.

3aKOHBI paclpeesIeHNs] HEMPEPhIBHBIX CIIyYalHbIX BEJIMYUH.

I'enepanbHas W BBIOOpOYHAS  COBOKYHMHOCTh. Buael  BeIOOpok. CraTHcTHYECKOe
pacnpeneneHue BBIOOpKH. Omnupuyeckas GyHKOUS —pacnpenenenus. [lonmuron wu
TUCTOrpaMMa.

CratucTuyeckre OI[eHKH YHCIOBBIX MapameTpoB. CBoMCcTBa OIleHOK. TpeOoBaHMS K OLIEHKAM.
TodeuHble OLIECHKH.

[lonsiTie WHTEpBAIBHOIO OLEHUBAHUA. JloBepUTENbHBIE WHTEpBaIbl JJI1 IAapaMETPOB
HOPMAaJIbHOI'O paclpeeeHusl.

[lonsiTUe WHTEpBAIBHOIO OLEHUBAHUA. JloBepUTENbHBIE WHTEpBaIbl JJI1 IApaMEeTPOB
HOPMAaJIbHOI'O paclpeeeHusl.

[IpoBepka CTaTUCTUYECKUX TUIIOTES.

DJeMeHThl TEOpHH Koppemsauuu ((yHKIMOHANbHAs, CTaTUCTHYECKas, KOPPEIAIUOHHAS
3aBHCHMOCTH, YCIIOBHBIE CpPE/IHUE, BBIOOPOUHbIE YPABHEHUS PErPECCUH ).

HpaKTH‘IeCKHe 3aJaHusd K 3a4eTamM
B kadectBe IMPAKTUYCCKUX SaI[aHI/Iﬁ Ha 3a4€Tax HUCHOJB3YIOTCA 3adaHUA K3 AOMAIIHUX

HHAUBUIYAJIbHBIX pa60T.

B KOHIEC U3Y4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa6OTI)I CTYACHTOB Ha JICKOUOHHBIX U

MNPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUA 3apa6OTaHHLIX 0aJllIoB B TCUCHUE ceMecTpa.

KpnTepml OlleHUBAHMA 3HAHMII oﬁyqalonmxca o JTMCIHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00YYaIouWUxXcs

ITocemenue
Pabora Ha
ITocemenue MPAKTHYECKH ..
. MpPaKTUYECKUX | 3auéT
JIEKIIANA X
o 3aHATUAX
3aHATHH
PaszbaoBka mmo 3x1=3
1,2 1 x 1=1 Gamn 164 G6amna 32 Gamna
cemecT BHJIaM paboT Oaiuta
P CymmapHbIit 168 GamnoB 200 GannoB
bl 1 Oasur max 4 6amma max
Makc. 0ant max max

Kpumepuu oyenusanusa pabomwr obyuarowezocs no umozam 1,2 cemecmpog

Bauasl (2 3E)
«3a4TEHO» 6oxee 100
«HE 32aYTECHO» 100 u meHee

5. Metoanueckne yKazaHus 1Jisl 00y4aOIMXCsl M0 OCBOEHHIO I CHUIIIMHbBI

VYcnenHoe m3ydeHue Kypca TpeOyeT OT OOYYaromMXCsl TMOCEUIEHUs JICKIUH, aKTUBHOM

paboThl Ha TNPAKTUYECKUX 3aHATUAX, BBIMOJHEHHMS BCEX Y4YeOHBIX 3aJaHUN TNpernojaBaTes,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIBLHOM JINTEpaTypOH.



3anuchk JieKHmuM — oaHa W3 (OpPM aKTUBHOW CaMOCTOSITEIBHON PabOThI OOydYaroIIMXCH,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPAaTKO, CXEMaTHYHO, TOCJIEA0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC IIOJIOKEHUS, BBIBOJIBI, 0000IIEeHUs, POPMYIUPOBKU. B KOHIE JeKIMK IpenojaBaTeib
ocTaBisieT Bpems (5 MHHYT) UIs TOrO, 4TOOBI OOydarommuecss WMeNId BO3MOXHOCTh 33JaThb
YTOUHSIOLIME BOIPOCHL [0 M3ydyaeMoMy Martepuainy. I3-3a HemocTaroyHOro KOJIMYecTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YAAETCS OCBETUTh B IMOJHOM OOBEME, IMO3TOMY
IpernoJiaBaTesb, 0 CBOEMY YCMOTPEHHUIO, HEKOTOpPbIE BOIIPOCHI BBIHOCUT Ha CaMOCTOSTENIBHYIO
paboTy CTYIEHTOB, PEKOMEHYs Ty WIHM UHYIO JuTeparypy. Kpome 3Toro, as jydinero oCBOSHUs
MaTepuaja M CHCTeMaTH3allud 3HaHUM MO0 JUCHUIUIMHE, HEOOXOAMMO IIOCTOSHHO pa30oHupaTh
MaTepHalbl JEKIHUH 110 KOHCIIEKTaM M y4eOHbIM nocoOusM. B ciyuae HeoOxonumocTH oOpaiaTbes
K [IPENOJaBaTEINO 3a KOHCYJIbTallueN.

IToaroroBka k NPaKTH4YeCKUM 3aAHATHSAM.

[Ipy MOATrOTOBKE K MPAKTHYECKUM 3aHATHUSAM CTYIEHT JOJDKEH HM3YYHTh TEOPETUYECKUI
MaTepual IO TeMe 3aHATHUA (UCIOJIb30BaTh KOHCIIEKT JIEKIMHA, U3y4UThb OCHOBHYIO JINTEPATYpY,
O3HAKOMUTHCS C JIOMIOJHUTEIHHOM JINTEPAaTypOi, TP HEOOXOTUMOCTH JIOTIOTHUTH KOHCIEKT, Jeias
B HEM COOTBETCTBYIOIME 3allUCU U3 JIUTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOIIMX TP OCBOEHUU TEOPETUYECKOTO0 MaTepuana, CTYAEHTY cienyeT oOpaluarbes 3a
KOHCYJIbTallMe K mpenojaBarento. Mg Ha KOHCyJIbTalMio, HEOOXOAMMO XOpOIIO MPOAyMaTh
BOTIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHHS.

B Hauvaze npakTHUecKoro 3aHsTUs MPENoaBaTesb 3HAKOMUT CTYACHTOB C TEMOM, Orjalaer
IUTaH TIPOBEJCHUS 3aHATHSA, BBIAACT 3a/aHus. B TeueHWe OTBEJAEHHOTO BPEMEHHU Ha BBITIOJIHEHUE
paboThI CTYJEHT MOXKET OOpaTUThCA K NMPENOAaBaTeNo 3a KOHCYIbTalluel WM pa3bsCHEHUsAMU. B
KOHIIE 3aHSATHI IPOBOIUTCS IIPHEM BBIITOJIHEHHBIX 33JJaHUH, COOECeTOBAaHHUE CO CTYACHTOM.

[Topsimok pacnojiokeHus TeM B Kypce JEeKLUUH M NPaKTUYEeCKUX 3aHATUH He CIydaeH,

IIOCKOJIbKY KaK[asl IOCHEeAyHolas TeéMa OCHOBAaHAa Ha IMOHMMAHUM HEKOTOPBIX CBEACHUHM W3

OpeAbIAYIINX TeM. AHAJIOTWYHAs 3aBUCHUMOCTb CYLIECTBYET M B MOpPSAKE H3JI0KEHUS BHYTPH

KaK701 TeMbl. IMEHHO MOATOMY T€MBI Kypca CielyeT U3yyaTb CTPOro B TOW MOCIEA0BATEIbHOCTH,

B KaKOll OHM ITpUBEJCHbI B pabouell yueOHON nporpaMMe.

Hpn M3YYCHHUH KaXKIO0H TEMBI CIICIyeT:

BHUMATEJIbHO MPOYUTATH TEKCT JIEKLIUU (pa3zaena);

—  pa3o0paTh MPHUBEIECHHBIE B JCKIMH TPUMEPHI pEIICHUS 3a/1a4;

—  JI0Ka3aTh BCE YTBEPXKJEHHUS C MOMETKOH «I0Ka3aTh CaMOCTOSATENIbHOY», €CIM 3TO HEe yAaércs
00paTUThCS K IUTEpaType WK K MPErnoaBaTelio Ha CIEAYIONIEM 3aHATUH;

—  TOCTapaThCsl BOCHPOM3BECTH OCHOBHBIE ONpeAeieHHus U (HOPMYITUPOBKH  TEOpPEM
(mpeasio’keHNH, CBOWCTB), KOTOpPbIE BCTPEHAIOTCS B JIEKIUH, B MUCBMEHHOW (opme, He
3aryiaapiBas B JIEKUMOHHBIH Marepuan. CrenyeT NOMHHMTb, YTO OOBEM OJHOBPEMEHHO
3allOMUHAEMOr0 MaTepuaia y KakKJOro 4YeJOBeKa pa3MueH, HO €r0 MOYKHO CYIIECTBEHHO
HapacTUTh MYTEM PpEryJsSIpHBIX TpeHupoBok. IlosToMy, ecnum He ypactess cpasy
BOCIPOM3BECTU BECh TpeOyeMblil MaTepuai, TO CIAeAyeT pa30UTh €ro Ha JIOCTYIHbIE YacTH —
3TO MOXET OBbITh OJIHO OIpeJeJIeHUe, WM Ja)Ke HECKOJbKO IMEPBBIX CIOB B ONpE/AEICHHUH,
3aTeéM BOCIIPOM3BECTH BBIYYCHHBIH OTPE30K, 3aT€M BBIYYHTH CIEAYIOIMIUNA OTPE30K U
BOCIIPOM3BECTH €ro, a 3aTeM 00a cpasy u T.J1. Ha kaxoM cieayromeM mare JO0CTYIHBIN JUis
3alIOMUHAHHUS OTPE30K MOXHO V/UIMHATh, HO B KOHEYHOM WTOT€ HYXHO JTOOHTHCS
BOCIIPOM3BEICHUS BCErO Marepuaia (He MPaBHJIbHO BBIYYHUTH IEPBOE ONpEAETICHUE, a 3aTeM
Oojyiee K HEMY HE BO3BpAIIAThCs; HYKHO BBIYUMBATh KaXKJ10€ CIIEAYIOllee ONpeiesieHue, a
3aTeM MOBTOPATH Bce mpeabayiue). Kpome Toro BaxHo 3HaTh — MOHMMAaHUE 3aIIOMHUHAEMOTO
MaTepuana, €ro JIOTMYECKOE OCMBICIEHHE B JECATKH pPa3 YBEIUYMBAET CKOPOCTh
3aIIOMHHAHUS;

—  CpaBHUTH NOJYYCHHBIC PE3YJbTATHI C JEKIIMOHHBIM MaTepHAIIOM, B CIIydae BO3HUKHOBEHUS
pPacXoXAeHUH MpOoaHATU3UPOBaTh UX (B Y€M COCTOST OLIMOKH, KaKue MPUMEPbl MOTIH Obl
MOJIONTH MOJ OIMOOYHOE ONpeeleHHe, HO He MOJIXOJAT IMOJ HacTosllee, Kakiue 0OBbeKThI
NOPULUIOCH OBl MCKIIIOYMTH, €CIM Obl ObLIO MPUHATO OLIMOOYHOE OIpenesieHHue, K KaKUM
MIOCJIEICTBUSIM MOTJIa OBl TIPUBECTH HENPaBWIBHO COpPMyTUpOBaHHAs TeopemMa U T.II.;
ocoboe BHHMMaHHE cCieqyeT oOpaliaTh Ha TMOPSAOK CIIEAOBAaHUS KBaHTOPOB, CJIOBA



«HEO0OXO0AUMO», «IOCTATOYHO», «TOT/Ia U TOJIBKO TOT/1a»), i€ pa3 (a BO3SMOXKHO U HECKOJIBKO
pa3) MpaBUIBLHO BOCIPOM3BECTH ONPEICICHHUE WIH TEOPEMY, B KOTOPBIX OBUIH JOMYIIECHBI
OIIINOKH;

- PELINTh MPAKTUYECKUE 3a/IaHus (JOMAIlIHEE 3aJaHUE).

W3ydyeHrne KakJOW TeMbl 3aBEpIIACTCS BBIIOJHEHUEM COOTBETCTBYIOIIETO 3a/laHus U3
KOHTPOJILHON paboTHI.

[Ipu mnocnenoBaTebHOM U JOOPOCOBECTHOM HW3Y4YEHHH Kypca, CBOEBPEMEHHOM U
CaMOCTOSITEIILHOM BBITIOTHEHUN KOHTPOJIBHBIX Pa0OT, 3a4eT BBICTABISETCS aBTOMATHYECKU I10
uToraMm wu3yudeHuss Kypca. [lpu wu3ydyeHUM pa3lenoB TUCHUIUIMHBI, MPEIYCMOTPEHHBIX IS
CaMOCTOSITENIbHOTO M3YYEHHUs, a TAKKE Pa3/esioB, MPOMYIIEHHBIX MO YBAXKUTEIbHBIM MPUYHHAM,
BHauaje HY>KHO O3HAKOMUTHCS C MPOTPaMMOM JUCHUIUIMHBI 110 JaHHOMY pas3jieny. PykoBoACTBysICh
IpOrpaMMoii, HEOOXOAMMO MPUCTYNUTh K IOCIEJOBATEIbHOMY U TIyOOKOMY YCBOCHHIO
Marepuaa, U3JI0)KEeHHOTO B peKOMEHyeMou tuteparype. [Ipu 3Tom creayer cocTaBisiTh KpaTKHiA
KOHCIIEKT MaTepuasa 1o OCHOBHBIM IOJIO’KEHUSIM, BBIHECEHHBIM B ITPOrPaMMY.

Pe3ynbTaThl BEIMOTHEHHS TPAKTHYECKUX 3/IaHUH OIICHUBAIOTCS B 0aJliaX, B COOTBETCTBHH C
0aJUTbHO-PEUTHHTOBOM CUCTEMOM YHHUBEPCUTETA.

Ili1aH npakTHYeCKUX 3aHATHH

Ne \ Coaepxanue 3aHATHSA \ Yacel
1 cemecTp
1 MaTtpuibl 1 OCHOBHBIE Ollepalluy HaJ HUMU. Berancinenue onpenenureneit 2-ro u 3- 2
' ro nopsika. OOpaTHbIe MaTPHUITHL.
Pemienue cucreM JTUHEHHBIX HEOJHOPOJHBIX alreOpandeckux ypaBHEHUH METOJI0M

2. Kpamepa, marpuunHbiM MeTtonoMm. PemeHne CUCTEM JIMHEHWHBIX OJHOPOJIHBIX 2
asreOpandyeckux ypaBHeHUll. @yHaaMeHTalIbHasi CUCTEMA PEIICHUH.

3 Bektopsl, aelictBus ¢ Bekropamu. CKallipHOE IPOU3BENEHUE BEKTOPOB U €ro 5

] IIpMMEHEHHE. BEKTOpHOE U CMENIaHHOE IPOU3BEICHUE BEKTOPOB U UX IPUMEHEHHE
Hroro 3a 1 cemectp 6
2 cemecTp.
[Tpunoxenus  auddepeHINaTBLHOIO  MCYUCIEHUS  (QYHKIUH  HECKOJIBKHUX

1. NepeMeHHbIX: mpaBwio JlonuTansa; wucciegoBaHue (QyHKUUH C  TOMOILBIO 2
IIPOU3BOIHOM U MOCTPOEHUE IPaUKOB.

Heonpenenennsiit HMHTETpAall. Henocpencreennoe WHTETPUPOBAHUE.
WHuTerpupoBanue 1o 4acTsAM. 3aMeHa NIEPEMEHHON B HEONPEJECICHHOM MHTErpalle.

2. WNHTerpupoBaHnne  HEKOTOPBIX  PAalMOHAIBHBIX  BBIpaXKECHWI.  BbluuciieHne 2
onpeneneHHblx  uHTerpanioB. ®opmyna HeroTona-JleitOnuna. IlpuioskeHus
OIIPEAEIECHHOTO NHTETPaIa.

CayyvaiiHple COOBITUS M MX BepOSTHOCTU. OCHOBHBIE ONEpaLUU HaJl COOBITUSMU.
OCHOBHBIE TEOPEMBI O BEPOSATHOCTAX YMHOXKEHUS U clokeHus coObiTuid. [lonHas

3 BEpOATHOCTH. [[OBTOpHBIE HE3aBUCUMBIE UCIBITaHUA, cxeMa bepHyium, nokanbHas 2
' u  uHTerpaibHas Qopmyna Myaspa, ¢opmyna Ilyaccona. Craructuueckue
XapaKTepUCTUKH BBIOOPKM M OLIEHKAa mapameTpoB pacupezneneHus. [IpoBepka

CTATUCTUYECKUX THIIOTE3 U AJIEMEHTHI KOPPEJSIITMOHHOTO aHAJIN3a
Hroro 6
Hroro 3a 2 cemectpa | 12

7.1lepeyeHb OCHOBHOW M ONOJHHUTEJbHOH yueOHON JuTepaTypbl, UHTEepHeT-pecypcos,
HEe00XO0IMMBIX /151 OCBOCHHS TUCHHUIINHBI

OcHoBHas JInTepaTypa

1.  Byrpos, i. C. COopHuk 3a7au mo BbIciIeil MmaremaTuke : ydeOHoe nmocodue / S. C. byrpos,
C. M. Hukonbsckuii. — 4-e u3n. — Mocksa : ®usmatiut, 2001. — 301 c. — Pexxum noctyma: mo




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

I'ycak, A. A. OcCHOBBI BBICIICH MaTeMaTHKH: TMOCOOHWE IS CTYJASHTOB BY30B : y4eOHOE
nocobwue : [16+] / A. A. I'ycak, E. A. bpuuukoBa. — Munck : TerpaCucremc, 2012. — 205 c. :
WiI. — Pexum JIOCTyTIa: 1o MOJIMTKCKE.

URL: https://biblioclub.ru/index.php?page=book&id=111939 . — bubnuorp.: c. 198. — ISBN
978-985-536-274-7. — TekcT : DIEKTPOHHBIH.

Breictrass marematuka :  ydebnoe mocobue / T. A. Kysuemona, E.C.MuponeHko,
C. A. PozanoBa [u ap.] ; pea. C. A. PozanoBa. — Mocksa : ®uszmariut, 2009. — 167 c. —
Pesxxum noctyna mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=68379
— ISBN 978-5-9221-1004-4. — TeKcT : 31eKTPOHHBIH.

Jlynry, K. H. Beicmas maTemaTuka: pyKOBOJICTBO K PEIISHHUIO 3a/1ay : yueOHoe mocobue / K.
H. Jlyary, E. B. MakapoB. — 3-e u31., nepepad. — Mocksa : @usmatiur, 2013. — Yacts 1. —
217 C. - Pexum JOCTyTa: o IIOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=275606.

JlonoTHUTEIbHASI JIUTEPaTypa

I'mypman, B.D. PykoBoACTBO K pelieHuto 3a/1a4 0 TEOPUU BEPOATHOCTEH U MATEMAaTUYECKOM
cTatucTuke: ydebHoe nocoome / B.E. I'mypman. — U3n. 3-e, nepepad. u mom. — Mocksa:
Breicmias mkoma, 1979. — 400 c. -Dnekrponsslii pecypc — Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=458330

Hopodees, C. H. Briciias matemaruka: koncrnekt jekuuii / C. H. JlopodeeB. — Mocksa :
Mup u obpazoBanue, 2011. — 591 c. — (IlonHbI KOHCHEKT JieKuii). — Pexum mocryma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=102357.

boprakosckuii, A. C. JIuneitnas anreOpa u anaauTudeckas reomerpus. [Ipaktukym : yuebHOe
nocobue / A. C. boprakoBckuii, A. B. [lanteneeB. — 2-e usn., crep. — Mocksa : UH®OPA-
M, 2019. — 352 c¢. — (Bricmiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-16-010206-1. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1014764.

Bricmas Matematuka 111 5)KOHOMUCTOB: YueOHoe nmocobue / O.A.Kactpuna, 4-e uz., crep. —
M.: HUIl UH®PA-M, Hos. 3nanue, 2015. — 491 c. — (DnekTpoHHbIl pecypc — Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=507318.

HNHuTepHeT-pecypcsl
OnekTponHas oubimoreka http://lib.mexmat.ru/books/75829 (cBoGomHBIN HOCTYT)
DnekrpoHHas Oubaroreka http://www.razym.ru (CBOOOIHBIN TOCTYII)
On-line KaabKyIATOPHI
www.math.ru — mpoext MITHMO
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