MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T et oy
COrNACOBAHA VTBEPKJIAIO /H.1. Jlapuonosa/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

22.02.2023 1.
PABOYAS ITPOI'PAMMA JJTUCHUIIJIMHBI (MOAYJIS)
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(6e3 yuera 7Kk3.) 410 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 2,3,4 cemMecTp
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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 27.03.05 MHHOBaTHKA

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO BM COI'JTACOBAHO ®.A. INaiizepoa
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa Briciieit MaTeMaTHKH

(HammMeHoBaHUe Kadeaphl)
15.02.2023 POTOKOJT No 6

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO B.A. UBanoB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'NTACOBAHO B.B. /IBoernazos
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO C.B. KpacHosa

(M1.0. ®amunus)

Okcnept(sl): Hopkuna E.B., J[lupekrop no padore ¢ MaccoBbIM cerMeHTOM ¢uinana 8 PMD [TAO
«Pocrenekom»

Pabouas nporpammMa npoBepeHa u 3aperucrpuponana B YMI] 27.02.2023 r.

Crnemuamct yueOno-meroanueckoro nearpa COI'JIACOBAHO /U1.P. Banuea/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMIICTCHITUHI KOMIICTCHIUH
1. YK-1 VK-1.1 Brionsser 3HAHHSA: 3HACT MEXaHU3MbI K METOUKH IIOUCKA
Cnocoben [IOMCK HEOOXOAUMOM 111 [MHGOpPMAITH, HEOOXOIUMBIX VISl PEeIICHHUS
OCYIIECTBIIATh  |pEIICHHMS TIOCTABJIEHHON |IIOCTAaBIEHHOH 3aJauH, CIIOCOObI aHAIM3a U CUHTE3a
ITOMCK, 3azaun naGopManuu, eé |MHGOPMaIMU HAa OCHOBE 3HaHUI €CTECTBEHHO-
KPUTHYECKHUI KPUTUYECKHUI aHAIU3, HAay4YHBIX TUCHUIUINH U COBPEMCHHBIX
aHaJn3 U CHUHTE3 |00001eHne u MH(OPMAIIMOHHBIX TEXHOJIOTUMA
uHboOpMalUK, |IpeACTaBICHHUE Ha yMeHusi: YMEET UCII0Ib30BaTh MEXaHU3MbI U
IPUMEHSATh OCHOBE 3HaHHH METOMKHU MTOUCKa HHpOpMaIuu, e€ KpUTHICCKUMA
CHCTEMHBII €CTECTBEHHO-HAYYHbIX aHajau3, 0000IICHUE U MPEJCTaBICHUE HA OCHOBE
MOoAXO0J IJId JOUCIIUIIIIMH U 3HAaHUHN CCTCCTBCHHO-HAYYHBIX JUCIHHUIIINH U
peleHus COBPEMEHHBIX COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOIOTHIA
IIOCTABJIEHHBIX  |HH(GOPMAIIMOHHBIX HaBLIKHK: Birajgeer HaBbIKaMU MOMCKA, aHAIN3A U
3aja4 TEeXHOJIOTHH CUHTE3a HEOOXOAMMON MHGOPMAITUU JIJIST PEIICHHS
CTaHJAPTHBIX 33124
VK-1.2 3HAHHUA: 3HAET MEXaHU3MbI U CIIOCOOBI aHAIN3a U
CucremaTuzupyer cucTeMaTtu3aluy HHHOPMAaIMi B COOTBETCTBHUH C
00OHApPYKEHHYIO TpEOOBAHUSAMU U YCIOBUSIMH 3aa4H
uH(OpMaIIuio, yMeHHusi: YMeeT CUCTEMAaTU3UPOBaTh, AHAJTU3UPOBATh

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
VCIIOBUSIMU 331291

nH(pOopMaLKI0, HEOOXOUMYIO JUISl pEIICHUS
IIOCTaBJICHHOW 3a7a4n

HaBBIKU: Brasneer HaBbIKaMM cucTeMaTH3aluU
UH(pOpPMAaILIUU B COOTBETCTBUHU C TPEOOBaHUAMU U
YCIIOBUSIMU 3aJjau

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aJauu,
apryMEHTUPYs CBOU
BBIOOp

3HaAHMA: 3HAET CIIOCOObI MOMCKA, UCTOYHUKU
uHpopManuu, TpeOyeMoii /Ui ONITUMAIBHOTO
BapHaHTa PeIleHUs 3aJa4un

yMeHusi: YMeeT BbIOUpaTh pa3InyHbIe BApUAHTHI
peleHus 3a1auu, apryMEeHTUPYs CBOI BBIOOD,
paccMaTpuBaTh UX BO3MOXKHBIE JOCTOMHCTBA U
HE/I0CTAaTKU

HaBbIKM: Biazeer cmocoOHOCTHIO BEIOOpA
UH(OPMAaLIKH 711 ONTUMAIBHOTO BapHAHTA PEIIeHUS
3aj1a4 MO Pa3IMYHBIM THIIaM 3aIIPOCOB , BBIIEIISIS
BO3MOYHBIE IOCTOMHCTBA M HEJOCTATKU

VYK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON cUTYyalllH
Ha OCHOBE CHCTEMHOTI'0
M0/IX0/1a | KPUTHYECKOTO
aHaJn3a JIOCTYIHBIX
HCTOYHHUKOB
uHpopMaun

3HAHHUS: 3HACeT BO3MOXKHBIC BAPUAHTHI PEIICHUS
TUTIOBBIX 337124 Ha OCHOBE CHCTEMHOTO IOAX0/a U
KPUTHYECKOTO aHAJIU3a IOCTYIHBIX HICTOYHUKOB
uH(hopMaun

yMeHusi: YMeeT pa3pabaTeiBaTh U 000CHOBBIBATh
BapHAHTHI PEIICHHUI MOCTABIEHHBIX 33724
HaBBIKH: Bianers cnocoOHOCTHIO pa3padaThiBaTh,
mpeiaraTh BApUaHThI PEIICHUS TOCTABICHHOM
3aaun




VK-1.5 ®opmynupyetr 1 [3HaHHsA: 3HaET OCHOBHBIE PA3IUYMS MEKIY
apryMEHTHPYET BbIBOABI |(aKTaMu, MHEHUSMH, HHTEPIPETALUSIMU U OLIEHKaMU
Y CY’KJICHHUS, B TOM 4ucCyIe |yMeHHsi: YMeeT GOpMynupoBaTh COOCTBEHHOE

C IPMMEHEHUEM MHEHHE U apIyMEHTHUPOBATh BBIBOJABI U CYKIEHUS O
dunocodckoro (akTax, MHEHUSX, HHTEPIIPETALUAX U OLEHKAX
TIOHATUHHOTO anmapata  |MHpopManuu

HaBbIKH: Bianeer cnocoOHOCTBIO (hOpMYIMpPOBATH
cOOCTBEHHOE MHEHUE, ApIYMEHTUPOBATh BBIBOJIbI U
TOYKY 3pCHUS

2. OIIK-1 OIIK-1.1. 3HAHMA: 3HACT 3aJa4l, 3aKOHbLI X METO/IbI

Cnocoben JleMOHCTpHUpYeT 3HaHUS |(MAaTEMaTUYECKHUX, ECTECTBEHHBIX U TEXHUYECKUX

AHAJIM3UPOBATh |MOJIOKEHHUI, 3aKOHOB U |HAYK

3aJ1a49u METO/IOB YMeHHsI: YMEET aHAIIM3UPOBATh 337a4U, BBIICIATh

Hpoq)eCCI/IOHaJH) MaTEeMaTUYECKUX, 0a30BbIE COCTABIISAIOIINE YIpaBJICHUA B TCXHUYCCKUX

HOH €CTECTBECHHBIX U CUCTCMAX, paCCMATpPpUBATh BO3MOKHBIC BAPpUAHTLI

JEATEIIbHOCTH | TEXHUYECKUX HAayK pELIEHHUs 3a/1a4d YIIPABICHUSA B TEXHUYECKUX

Ha OCHOBE cHCTEMaX

MOJIOXKCHUH, HaBbIKM: Biajgeer HaBbIKaMu U IPUMEHSIET

3aKOHOB U HECTaHAAPTHBIN MOAXO0/ K PEHICHUIO 3a/1a4

METOJIOB B npodeccCuoHaNbHOM NeSTeNIbHOCTH, UCIONB3YS

obiactu €CTECTBEHHOHAYYHbIE, MATEMATHYECKHUE,

MAaTE€MAaTHUKH, YKOHOMHYECKHUE U MPOPECCHOHATBHBIC 3HAHUS

ecrectBeHHbIX U |OIIK-1.2. Mcnone3yer 3HAHHUA: 3HACT BO3MOKHbIC BAPUAHTHI PEIICHUS

TEXHUUYECKUX MOJIOXKEHUS, 3aKOHBI 1 3a/1a4 YIIPaBJICHUS B TEXHUYECKUX CUCTEMAX,

HayK METOJIbI B 00JIaCTH OLICHUBAs UX JIOCTOMHCTBA U HEJOCTATKH
MaTeMaTHKH, yMeHHsI: YMEET pacCMaTpuBaTh BO3MOKHBIE
€CTECTBEHHBIX U BAPUAHTHI PELICHUS 3a/1a4 YIIPABIICHUS B
TEXHUYECKUX HAYK ;i1 |TEXHHYECKHX CHCTEMaX, OLICHUBAs X JTOCTOMHCTBA U
aHanu3a 3ajgayq HCI0CTaTKH
npodeCCHOHATBLHON HaBbIKM: Biajneer HaBbikamMu BbIOOpa BapHaHTa
JIESITENIBHOCTH. pELIEHHUs 3a/1a4d YIPABIECHUS B TEXHUYECKUX

CHUCTEMAX, OICHHUBAaA UX JOCTOMHCTBA U HCAOCTATKHU

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucuunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.

JucnumnnuHa sSBIseTcs 00s53aTeTbHON

Jns  npomomkeHuss  (GopMUPOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
npenumectsyommx aucuumind: dusuka (YK-1), Xumus (YK-1), HaueprarenbHas reomerpus u
umxenepHas rpaduka (YK-1), Uudpopmannonusie rexnonoruu (YK-1), Guzuka (OIK-1), Xumus
(OIIK-1)

N3yuaemas JDUCHMILIMHA SIBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHHUS yKa3aHHBIX
KOMIETEHIIMH B CleAyIOMMX AUCHUIINHAX: OCHOBBI TE€XHOJIOTMYECKOTO MPEeANpUHUMATENbCTBA
(YK-1); mnpakrtukax: Ilpegmumuiomnas mnpaktuka (OIIK-1); rocymapcTBeHHOW HMTOTOBOH
aTTectaunu B (opme: BpimonHeHue, MOAroTOBKAa K MPOLEAYPE 3allUThl U 3aIIUTa BBITYCKHOM
kBaupukannoHHoi paboTs! (YK-1), Beimonnenue, moaroToBka K MpoLeaype 3allMThl U 3aluTa
BBINTYCKHOW KBaMuKkanuonHoi padorsr (OITK-1)

Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

,Z[J'I?I (bOpMI/IpOBaHI/Iﬂ 3asABJICHHBIX KOMHCTCHHI/Iﬁ HCITOJIB3YIOTCA METOAOJOTHYCCKHUE TCXHOJIOI'UH,




peau3ylonie J1eATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHPOBAHHBIA, MPAKTUKO-OPUEHTUPOBAHHBIN
HOJIXOJIBI.

OCHOBHBIMU ~ CTPATETUYECKUMHU TEXHOJOTUSMHU SIBISIIOTCS: HCCIEAOBATEIbCKUE, JIEKIIMOHHbBIE
3aHATUS, IPAKTUYECKHE 3aHATHS, IPOLETyPbl CAMOOOYUCHHS

Ha poctmxeHne KOHKPETHBIX Iiefie O0OydeHHs HampaBieHbl MPUMEHsSeMble TaKTUYECKUe
TEXHOJIOTHH: KJIacCu4ecKas JISKIMsI, 3a/laHus

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemectp

Konnuectso | Dopmupyembie
4acoB KOMITETCHIIHI

Bunnl u TeMbl 3aHATHH

Paznen 1. DaeMeHThl JHHEHHOH aJreoOpbl 52 OIIK-1, YK-1

Jlexuus. Ne 1. Benenue B kypc matemaTuku. Matpuiia, ee pamep. 2
KBanpatnast MaTpuiia, OCHOBHBIE TIOHATHUS (TIOPSIIOK, €AUHUYHAS
MaTpulia, HEBBIPOXKICHHAsI, TpeyroibHasi). PaBeHcTBO MaTpuil,
CJIOKEHHE MaTpPHUII, CBOICTBA. YMHOKEHUE MATPUIIbI HA YHUCIIO,
cBoiicTBa. [IpousBenenue Marpuil, cBorictea. OOpaTHas MaTpuiia,
TeopeMa CyIIECTBOBAHHUS, TEOpEMa eIMHCTBEHHOCTH. PaHr
MaTpHIIbI.

Omnpenenurenu 2-ro u 3-ro nopsaka. MuHopsl. Anredpanyeckue
JOTIONIHEeHU. PasnojkeHue onpenenanTens no 31eMeHTaM epBoi
ctpoku. Onpenenurenu n-ro nopsiaka. OCHOBHBIE CBOICTBa
onpeaenutenei. Teopema o pa3noKeHUN ONPEACTUTENS TTO
AIIeMEHTaM MPOU3BOIBHOTO psiia. Teopema 06 aHHYTUPOBAHUU
ONpeAeTIUTENSL.

CamocrosrenbHas padora. Ne 1. Onpezaenurenu, uX CBOMcCTBa. 6
Brramcienne onpeaenuTeseii.

CamocTtosrenbHas pabota. Ne 2. BeruucieHue onpeaenuTenei. 6
Pemenne cucreM TMHEHHBIX YpaBHEeHNH MeToaoM Kpamepa.

[Ipaktuueckoe 3ansatue. Ne 1. CucteMbl IMHEWHBIX YPaBHEHU, 2
OCHOBHBIE MOHATHUS (PEIICHHE, COBMECTHBIE, HECOBMECTHEIE,
oTpezieNieHHbIe, HEOIpeIeTICHHbIE, OJJTHOPOIHBIE, HEOTHOPOIHBIE).
ITpaBuno Kpamepa, Teopema Kpamepa. MaTpuunas 3anuch u
pelieHre B MaTpUYHON (hopMe CUCTEM JTMHEHHBIX YpaBHEHHIA.
Teopema Kponekepa-Kanennu. Penienre npon3BOJIbHBIX CUCTEM
JIMHEMHBIX YpaBHEHUN MeTo0M ['aycca. Y cnoBue cynecTBoBaHus
HETPHUBHAIHLHOT'O PEIICHUS OJHOPOJHOM CUCTEMBI.

CamocrosrenbHas padora. Ne 3. Marpuibl, 1eiicTBUs HaJl HUMU. 6
OO6patHas matpuna. Pemenue cucreM TMHEHHBIX ypaBHEHUN
MaTPUYHBIM METOIOM.

CamocrositensHas padbota. Ne 4. VccrnenoBanue cucteM JTUHEHHBIX 6
ypaBHEHUI HA COBMECTHOCTb. PelieHre cuctemM IMHEeHHBIX
ypaBHEeHHH MeToJIoM [ 'aycca.




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3yueHne KOHCIIEKTOB M YYEOHOU JTUTEPATYPHI 110 TeMe JICKITUN No
1, MOATOTOBKA K MPAKTUYECKON pabOTe HA TEMY: ONPEACITUTENH, UX
cBoiicTBa. Brruncienue onpeaenureneil. Pemenue cuctem
JIMHENHBIX ypaBHeHUN MeTo0oM Kpamepa.

Martpuisl, nefictBust Hax HuMu. OOpaTtHas mMaTpuna. Pemnenne
CHUCTEM JIMHEHHBIX YpaBHEHUN MAaTPUUYHBIM METO/IOM.
HccnenoBanue cUCTEM JIMHEHHBIX YPABHEHH HA COBMECTHOCTb.
Penrenue cucreM TMHEHHBIX YpaBHESHUM MeToaoM ["aycca.

24

Pa3zgen 2. DjaeMeHTbl BEKTOPHON ajJredpbl

52

Jlexmms. Ne 2. CkansipHble ¥ BEKTOPHBIE (PM3HYCCKUE BETMIHHBI
(cxopocTh, yckopeHue). BekTopsl, OCHOBHBIE MOHSTHS. PaBeHCTBO
BEKTOpOB. JIMHEIHbIE onepaluu ¢ BEKTopamu, cBoiictBa. Opt
BekTOopa. Teopema (IIpU3HAK KOJUIMHEAPHOCTH BEKTOPOB B
reoMerpuueckoit popme). [Ipoekius ToUKu, BEKTOpa Ha OCh.
Cocrasistomias Bektropa. OCHOBHBIE TEOPEMBI O MPOEKIUAX.
[IpssMmoyronbHas cuctema KoopanHat. KoopauHAThl TOUKH U
BeKTOpa. JleiCTBHS HAJ BEKTOpaMU, 3aIaHHBIMUA CBOMMU
KOOPJIMHATAMMU: YCIOBUE PABEHCTBA, JIMHEIHBIE ONIepaliu, prU3HaK
KOJUIMHEapHOCTH. Pa3iokeHne BEKTOpa Ha COCTaBIISIOLIUE 110 OCSIM
KoopauHat. Moaynb BekTopa. JleneHue oTpe3ka B JaHHOM
oTtHouieHuu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB, €TI0 CBOMCTBA,
3aMuch B KOOPJMHATHOMN (popMeE, HEKOTOPBIE MPUIOKEHUS
CKaJISIPHOTO Ipou3BesieHus. HanpaBisioniie KOCHHYChl BEKTOPA.

CamocTtosrenbHas padora. Ne 5. JluHelHbIe onepaluy Hajl
BEKTOPAMHU B TEOMETPUUECKON (hopMme.

12

CamocrosrenbHas padorta. Ne 6. JIuHeliHbIe onepaiuy Haj
BEKTOpPaMHU B KoopauHaTHOU (opme. CkansipHOE IPOU3BEIEHUE
BEKTOPOB. IIpHi10keHNs CKAISIPHOTO IPOU3BECHHS BEKTOPOB.

12

[Ipaktuueckoe 3anstue. Ne 2. BekTopHOE MpOU3BEIEHNE BEKTOPOB
Y €ro CBOMCTBa. BeIipaxkeHne BEKTOPHOTO IIPOU3BEICHUS YEPE3
KOOpAUHATHL. HEKOTOpbIE MPUII0KEHNS BEKTOPHOTO MPOU3BEICHHUS.
CMmenaHHOoe MPOU3BE/IEHNE BEKTOPOB, €r0 FTEOMETPUUYECKHUM CMBICI.
CBoiicTBa CMEIIAaHHOTO MPOU3BEACHUS BEKTOPOB. BhipakeHue
CMEIIAHHOTO MTPOU3BEAEHUS BEKTOPOB UYepe3 KOOPAUHATHI,
HEKOTOPbIE MTPUIIOKEHUS CMEIIAHHOTO MMPOU3BEICHHSI.

3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP

N3yueHne KOHCIIEKTOB M y4eOHO IuTepaTypsl o TeMe JeKIuu Ne
2; MOArOTOBKA K NMpaKkTU4YecKoi paboTe Ha TeMy: JTUHEHHbIE
ofepalry HaJ BEKTOPaMHU B T€OMETPUYECKOH Gopme.

Jlunelinble onepaiyu HaJl BEKTOpaMU B KOOPJAMHATHOU (hopme.
CkansipHO€E TPOU3BENECHNE BEKTOPOB. [Ipnioxkenus ckaasipHOro
IIPOU3BEJICHNS BEKTOPOB.

BekropHoe 1 cMelaHHOe POU3BEACHUS BEKTOPOB. IIpuoxenus
BEKTOPHOT'O ¥ CMENIAHHOTO MPOU3BEAEHUS BEKTOPOB.

24

OIIK-1, YK-1

Pa3znesn 3. AHaauTH4YecKasi reoMeTpUsi HA IUIOCKOCTH U B
NPOCTPAHCTBE

62

Jlexuus. Ne 3. IIpenmMer aHanmuTuueckol reomeTpuu. JInHnm Ha
IUIOCKOCTH M UX YpPaBHEHHUs. [IB€ OCHOBHBIE 3a[Ja4X aHAIIUTUYECCKON
reomeTpud. IlonsipHbIe KOOPIAMHATHI HA IUIOCKOCTU U UX CBS3b C

OIIK-1, YK-1




nexaptoBbiMU. [IpeoOpa3oBaHue cucTeMbl KOOPIUHAT:
IapaJuleIbHBIN IIEPEHOC OCEH KOOPAMHAT, IOBOPOT OCEM
koopauHar. [Ipsimast Ha IIIOCKOCTH. Y paBHEHUE IPSMOH,
IPOXOJAIIEH Yyepe3 JaHHYIO TOUKY B JaHHOM HalpaBJICHUU.
YpaBHeHHE MPSMOI ¢ HOpMaJIbHBIM BEKTOPOM M TOUYKOH. Ob1miee
ypaBHEHHE NPSIMON Ha IJIOCKOCTU U €r0 YaCTHBIE CIIyYaH.
VYpaBHEHUE IPSIMOU C YIIIOBBIM KO (PHUIIMEHTOM U HAaYalIbHOM
opauHaTtoi. ['eomeTpuueckuii cMpIci K03 puiineHToB.
VYpaBHeHue NpAMO, MPOXOAAIIEH Yepe3 JIBE TaHHbIE TOUKH.
VYpaBHeHue npsAMon B oTpe3kax. [loysipHoe ypaBHEeHME IPSAMOM.
HopmanibHOe ypaBHEHHE NPSIMONA. YTOJI MEXAY MPSAMBIMH, YCIOBUS
napajuieIbHOCTH U MEPIICHIUKYIIPHOCTH NPsAMBIX. PaccTosiHue ot
TOYKH JI0 IPSMOM.

CamocrostenpHas padora. Ne 7. IlonsipHble KOOpAMHATH HA
IUIOCKOCTH U UX CBS3b C JleKapToBbIMU. [Ipeobpa3zoBaHue crucTeMbl
koopauHar. IIpsimMast Ha INTIOCKOCTH.

CamocTtosrenbHas pabota. Ne 8. KpuBsie Broporo nopsiaka Ha
I0CKOCTH. OKPYXKHOCTb, DILUIHIIC, TUTIEpOOIIa U mapadoia Kak
reoMeTprYecKre MecTa TOUeK Ha MjaockocTu. KaHoHnueckue
ypaBHeHusa. Cummerpus. UccnenoBanue Gopmbl. DKCLIEHTPUCHUTET.
OO11ee ypaBHEHHE JIMHUN BTOPOTO MOPSIKA.

Camocrostenpnas padora. Ne 9. IToBepXHOCTB U €€ ypaBHEHHE.
VYpaBHEHMsI TMHUU B IPOCTPAHCTBE. Y paBHEHHsI IIJIOCKOCTU B
IPOCTPAHCTBE: YPAaBHEHUE IIJIOCKOCTH, TIPOXOASAIIEH Yepe3 TaHHYIO
TOYKY MEPIEHANKYISPHO JaHHOMY BEKTOpY; 00Illee ypaBHEHHUE
TUTOCKOCTH; YpaBHEHHE IIIOCKOCTH, TIPOXOISIICH Yepe3 TpH JaHHbIe
TOYKHU; ypaBHEHHUE INIOCKOCTH B OTPE3KaxX; HOpMAJIbHOE ypaBHEHUE
IUIOCKOCTHU. YTOJI MKy ABYMS IUIOCKOCTSAMH. Y CIIOBUS
HapayIeIbHOCTH U MEPIEeHAUKYIIPHOCTH JBYX IJIOCKOCTEH.
PaccTosiHie OT TOYKH JI0 TIIOCKOCTH.

CamocrosrenbHas padora. Ne 10. YpaBHEHUs IIIOCKOCTH B
npoctpadcTie. [11ockocTb. OCHOBHBIE 331a4H.

CamocrosrenbHas padora. Ne 11. YpaBHeHus npsmoii B
IIPOCTPAHCTBE: BEKTOPHOE ypaBHEHUE MPSAMOIL; mapaMeTpuyecKue
YPaBHEHHUS MIPSIMON; KAHOHUYECKHE YPAaBHEHNUS MIPSIMOM; YpaBHEHHE
IpsIMON B IPOCTPAHCTBE, IPOXOAIIEH Yepe3 JBe TOUKHU; OOLIHe
ypaBHeHus npsamoi. Ilpsimas nuaus B npoctpancTBe. OCHOBHBIE
3aJjauM: YroJI MeXAY ABYMS MPSIMBIMU; YCIOBUS MapajieIbHOCTH U
NEPIEHUKYJIIPHOCTU NIPSIMBIX; YCIOBUE, IIPU KOTOPOM JBE
npsIMbIE JIEXKAT B OAHOU TIocKocTH. [IpsiMas U miI0cKoCTh B
npoctpancTBe. OCHOBHBIE 33aUu: YroJl MEXY NPSAMOM U
IJIOCKOCTBIO; YCIIOBHS MApaIEIbHOCTH U MEPIEHAUKYISIPHOCTH
IPSIMOM M TNIOCKOCTH; IEPECEUEHHE NMPSAMOM € IIIOCKOCTBIO;
YCIIOBUE MPUHAUIEKHOCTU MPSIMON TJIIOCKOCTH.




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

H3ydeHne KOHCIIEKTOB U y4eOHOM JTUTepaTyphl MO TeMe JeKIuu No
3; TMOATOTOBKA K MPAKTUYECKOH padoTe HA TEMY: MOJIIPHBIC
KOOPJIMHATHI Ha TUIOCKOCTH U UX CBS3b C I€KapPTOBBIMU.
[TpeoOpa3zoBanue cucreMbl KoopAuHAT. IIpsmast Ha IIOCKOCTH.
[Ipsimas nuHuA Ha nockocTh. OCHOBHBIE 3a/1a4u. KpuBbie BTOpOro
NOpsJIKa Ha MIOCKOCTU. OKPYXHOCTD, JJIIUIIC, TUIepOosa 1
napabona. Kanonnueckue ypaBuenusi. Cummertpusi. MccnenoBanue
dopmbl. DkcrieHTpucuteT. O0IIee ypaBHEHUE JIMHUN BTOPOTO
MOpsI/IKA.

VYpaBHeHus mi1ockocTu B mpoctpancTe. Ilnockocts. OcHOBHBIE
3a/1a4u.

VYpaBHeHus npsaMoi B npoctpancTse. [Ipsmas inHus B
npoctpancTBe. OcHOBHBIE 3a1a4M. [Ipsimas 1 MIIOCKOCTh B
npoctpancTBe. OCHOBHBIE 331auu. L{unuuapuyeckue noBepXHOCTH.
[ToBepxHocTu BpameHus. KoHnueckue noBepxXHOCTH.
KanoHudeckue ypaBHEHUSI IOBEPXHOCTENM BTOPOT0 HOPSIIIKA.

30

Pa3zgen 4. BBeaenne B MareMaTHYECKHHA aHAJIU3

62

CamocrosrenbHas padora. Ne 12. JleiicTBUTENIbHBIC YHCITA.
ApubmeTrieckre onepalyy HaJl BEICCTBEHHBIMU YHCIAMH U UX
ynopsnodeHue. HenmpepbIBHOCT MHOKECTBA BEIIECTBEHHBIX YUCEN.
OrpaHu4eHHbIE YUCIOBbIE MHOXKECTBA, MAKCUMYMbI, MUHUMYMBI.
CI/IMBOJII)I MaTeMaTHqGCKOﬁ JIOTUKH, UX UCIIOJIB30BAaHUC. qI/ICJIOBaﬂ
noclneaoBaTenbHOCTh. Onpesenenue, CrnocoObl 3a/1aHus,
apI/I(l)MeTI/I‘IGCKI/Ie I[CI\/’ICTBI/ISI, OFpaHI/I‘IeHHI)Ie nu HGOFpaHI/I'-IeHHBIG
YHCJIOBBIC TTOC/IEI0BATEILHOCTH. AOCOIIOTHAS BEIUYMHA
I[efICTBHTeﬂbHOFO qucia. HOCTOHHHBIG u HepeMeHHI)Ie BCJIIMYHUHEI.
YucnoBble TPOMEXYTKU (KOHEUHbIE U OecKOHEUHBIe). beckoHeuHO
MaJible M1 OSCKOHEYHO OOJIBIIHE ITOCIIEIOBATEIIbHOCTH
oTpezieNieHus] U KX OCHOBHBIE CBOICTBa. CXoasuecs
ocJieI0BaTeIbHOCTH. [Ipeen YrncioBoii mocie0BaTeIbHOCTH.
MOHOTOHHBIE TTOCICAOBATEILHOCTH.

Jlexuus. Ne 4. dynkumu, criocoOb! ux 3ananus. Knaccudukanus
¢ynkuuit. OcHOBHBIE eMeHTapHble pyHKIMU. [IpocTeiimme

(G yHKIIMOHAIbHBIE 3aBUCUMOCTH (IIpsiMasi MPONOPLHOHAIbHAS,
JTUHEeWHas1, o0paTHasi MPONOPIUOHANIbHAS, KBaIpaTUYHAS).
beckoneuno mainbie QyHKIMM U uX cBoMcTBa. [Ipeaen pyHkiuu B
TOYKE (Yepe3 aCUMIITOTUYECKOE BhIpaXkeHHe). OCHOBHbIE TEOPEMBbI
o npeaenax. CnoxHas ¢GyHKIUA U ee npenen. [lepssiit u BTOpoit
3aMeuarenbHble npenensl. [penen ynkiun. OgHOCTOpOHHME
IpeAeIIbL.

CamocrosrenbHas padora. Ne 13. dynkuus, o01acth
ornpezeneHus, o0nacTe 3Ha4YeHU PyHKIUU. YeTHOCTh, HEUETHOCTb,
nepuou4HocTh GpyHkuuu. [lonstue npenena Gpynkun. Packpeitue
HeonpeaeacHHocTel. I1epBhIil 1 BTOPOH 3aMeUaTeIbHBIC IPEJICIThI.

10

CamocrosrenbHas padora. Ne 14. HenpepblBHOCTh (DyHKIIUHU B
TOUYKe. ACUMITOTUYECKOE BBIPA’KEHUE JIJIs1 HENPEPHIBHON (PYHKIIMH
B MaJIOi OKPEeCTHOCTH TOuKU. CBOcTBA (QYHKIIMH, HENPEPHIBHBIX B
touke. HenmpepbIiBHOCTH ciiokHOM (yHKIMH. HempephIBHOCTH
sreMeHTapHbIX QyHKIMNA. Touku paspeiBa GyHKIMH, UX
kinaccudukanmsi. CBoiicTBa (QyHKIHMI, HEPEPHIBHBIX HA OTPE3KE.

14
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O6parnas ¢pyaknus. HempepsiBHOCTh 00paTHON (DyHKITHH.
beckoneuno 6onbmiast pyHkius. TeopeMbl 0 CBA3M OECKOHEYHO
0oJb110# 1 OecKkoHeuHO Mayion (GyHKIMH. BeprukansHas
acumnToTa rpaduka GyHKIuU. [opu3oHTAIbHAS aCUMIITOTA
rpaduka ¢pyHknuu. HakiioHHBIE aCHMITTOTHI, HEOOXOIUMOE U
JOCTAaTOYHOE YCIIOBUA UX cyliecTBOBaHMs. CpaBHEHHE OECKOHEYHO
MaIbiX pyHKIUH. CBOWCTBA SKBUBAJICHTHBIX OECKOHEYHO MAaJIbIX.
Tabnuna S5KBUBaJICHTHBIX OECKOHEUHO Majbix. Teopema o
€IMHCTBEHHOCTH TJIABHOW YacTH CTETIEHHOTo Bua. [lopsimok
OCCKOHEUHO Majol. ATIIpoKCcUMAIUsl OECKOHEYHO Maoi
CTENEHHON QYHKIIUCH.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHre KOHCIIEKTOB M y4eOHOM JTUTEpaTyphl O TeME JeKIHH Ne
4; TOArOTOBKA K NIPAaKTUYECKOH paboTe Ha TeMy: YMCIOBas
nocienoBarenbHOCTh. CriocoObl 3a1aHus, apu(METHIECKHIE
JefcTBUS, OrpaHUYEHHbIE U HEOIPAaHUUYEHHbBIE YHCIIOBbIE
[OCJIE0BATENbHOCTU. AOCOIIIOTHAS BETMUYHUHA JEHCTBUTEIBHOTO
yucia. Cxopsmuecs nocienoarenbHocTy. [lpeaen uncnoBoit
M0CJIEI0BATEIbHOCTH.

OyHK1MSA, 007aCTh ONpeiesieHus], 00JacTh 3HaYeHUN (PYHKIUH.
[Ipenen dyukuuu. Packpeitie Heonpeaenennoctei. [lepsriii u
BTOPOH 3aMeuaTeNbHbIe MPEAEbl.

HenpepbIBHOCTh ()YHKIIMHU B TOYKE, TOYKH Pa3phIBa.

30

Paznen 5. IluddepenunanbHoe ucuncjieHue GyHKUHU OTHOM
nepeMeHHOM

46

CamocrosrenbHas padora. Ne 15. Jlunelinas anmnpokcumarys
(uHeapu3arys) GyHKIIMU B OKPECTHOCTH Touku. OrpesesieHne
muddepentmpyemoit pynkuuu. [pupamenue QyHKmu u
mudpdepennman. Cea3p MeXIY AMPHEPEHIUPYEMOCTHIO U
HenpepbIBHOCTHIO PyHKIMU. [Ipon3BoiHas GpyHKIMH, ee
MPUKIIATHON CMBICIT B PA3JIMYHBIX 3a7adax. AJTOPUTM HaXOXICHUS
muddepenimana u Npou3BoJHON. CBA3b MEXIY

T depeHIMPYyeMOCThIO (YHKIIUH U CYILIECTBOBAaHUEM Y HEe
npou3BoiHON. Juddepenman He3aBUCUMON IEPEMEHHOI.
[TpousBoaHas kak oTHoueHue quddepenunanos. [lonsTue
KacaTeJIbHOU K KpUBOM. ['eoMeTprUYecKHil CMBICII IIPOU3BOAHON U
nuddepennuana. YpaBHeHne KacaTeIbHOW U HOpMaJU K TpaduKy
¢byuknuy. Tabnuia npon3BOIHbIX.

[Tpaktuueckoe 3anstue. Ne 3. IlpousBonnas u nuddepenmman
CYMMBI, IPOMU3BEIeHUS, yacTHOro pyHKImii. [IponsBoaHas u
muddepeHman cioxxHol pynkuun. MHBapruanTHOCTH (POPMBI
nepsoro nuddepenuana. [TponszBoanas oOpaTHON QyHKIUH.
Jlorapudmudeckas mpousBoaHas. Meto iorapuMUIecKoro
muddepentmpoBanus. Juddepenipopanne HeIBHON QyHKIHH.
[TpuMmeHeHre TMHEWHOM annpokcuManu GyHKINUN K
npuOIIMKEHHBIM BbuucieHusIM. [Ipon3BoiHble 1 quddepeHmanst
BBICIIUX MOPSAIKOB. DU3HUECKUN CMBICI MPOU3BOJHON BTOPOTO
nopsinka. JluddepenumpoBanue GyHKINI, 3a1aHHBIX
HapaMeTPUUECKU.

CamocrosrenbHas padora. Ne 16. Teopema @epma. Teopembl
Ponns, Jlarpanka u Ko, ux reomerpudeckuii cmbici. [IpaBuio
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Jlonurans. PackpeiTe HeonpeneneHHocte. Bo3pacraromas u
yObIBatomas GyHKIuK. JlocTaTOUHBIN TPU3HAK BO3PACTAHUS,
yObIBaHUS, MOCTOSIHCTBA (PyHKUIMU. TOUKH IKCTpeMyMa QYHKIIUH.
Heo0OxonuMmelil npu3Hak skctpemymMa. IlepBblii u BTopoit
JIOCTATOYHBIE MPU3HAKU IKCTpEMyMa (QYHKIIHH.

Camocrosrensnas padora. Ne 17.  Tuddepenuman GpyHKIuM 1 ero
UCIOJIb30BaHUE JUIsl IPUOJIMKEHHBIX BelUMcIeHUH. [IpaBuiio
Jlonurains. GuU3n4ecKuil ¥ TeOMETPUIECKUI CMBICII IIPOU3BOHOM.
VYpaBHeHME KacaTeabHON 1 HOpMallu. MIHTepBaIsl MOHOTOHHOCTH
¢ynkunu. Toukn sxkcTpemMmyma. BeIykiocTh, BOTHYTOCTh rpaduka
dbyakuun. Touku neperunba. [lomHoe uccnenoBanue GyHKIIHM,
noctpoenue rpadpukoB. Hawubombliee 1 HaUMEHbBIIIEE 3HAYCHHS
(GYHKIIMU Ha OTPE3KE, AITOPUTM HAXO0XKJICHHSL.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

[TonroroBka K npakTu4yeckoil paboTe Ha TEMY: TEXHHUKA
muddepennupoBanus. JuddepennrpoBanne caoxxHONW QYHKITHH.
JuddepernupoBanre aareOpandecKux, TPUTOHOMETPUUIECKUX,
00paTHBIX TPUTOHOMETPUUECKUX, MTOKA3aTeNbHBIX U
JorapupMUUECKUX (yHKIIHHA.

Jlorapupmuueckoe muddepennuposanne. {uddepenunpoBanue
GyHKIMMA, 3a1aHHBIX HESIBHO U MapaMmeTrpuyecku. [IponsBoHbie
BBICIHIMX MOPSIKOB.

Juddepernman GyHKIINH U €ro UCTIOIb30BAHUE JITIS
MPUOJIMKEHHBIX BeruuciaeHul. [Ipapuno Jlonmuransa. dusndeckuii 1
T€OMETPUYECKUIN CMBICIT TPOU3BOAHON. Y PaBHEHHUE KacaTeIbHON U
HopMaiu. HTepBalibl MOHOTOHHOCTH (DYHKITUH. TOUKH
sKCcTpeMyMa. BeImykiiocTh, BOrHYyTOCTh Tpaduka Gyukiuu. Touku
neperuoa.

IlomHOoE nccnenoBanne GYHKIMNA, TOCTPOEHUE I'PaAPUKOB.

22

Wnas koHTakTHasi paboTa: BBIMOJIHEHHE KOHTPOJIbHON padoTHI,
KOHCYJIbTALIUU

2 cemecTtp

Bunpl u TeMBl 3aHATHI

KommuectBo
JacoB

dopmupyemsbie
KOMIIETCHLIUU

Pa3zgen 6. KoMiuiekcHbBIe 4uCIA

40

CamocrosrenbHas padora. Ne 1. KomruiekcHble uncina,
apudmeTnyecKkre AeWCTBUS HaJl KOMIUIEKCHBIMH YUCIIaMU B
anreOpanyeckoit popme. M300pakeHre KOMIUIEKCHBIX YUCEN Ha
IUIOCKOCTH (TOY€YHasi U BEKTOpHasi UHTepnpeTanus). Monynp u
apryMeHT KOMIUIEKCHOTO yKcia. TpuroHomerpudeckas popma
KOMIUIEKCHOTO YHClia. Y MHOXKEHHE U JIeJIeHne KOMIUIEKCHBIX YUCell
B TPUTOHOMETPUYECKOH (popMe U UX reoMeTpruyecKas
uHTeprpetanus. Bo3senenue B crenenp. M3pneuenne KopHs u3
KOMIIJIEKCHOT'O YHCJIa B TPUTOHOMETPUYECKOH Gopme.
I"'eomeTpHyeCcKHil CMBICII ONIEPAIIHH U3BJICUCHUS KOPHS.

20

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP
N3yueHre KOHCIIEKTOB M y4eOHOI TUTepaTyphl 10 TeMeE.

20
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Pasnen 7. UnrerpajibHoe ucuyuciaenue. HeonpeneneHHbIn
HHTErpaJj

80

OIIK-1, VK-1




Jlexmms. Ne 1. IlepBoobOpasHas dyaknus. Teopema o pa3HOCTH

IBYX nepBooOpa3HbIx. HeonpeaeneHHbIi HHTETpajl U ero CBOMCTBA.

Tabnuna npoctedmx nHTErpayioB. MIHBapraHTHOCTH BUJA
MHTErpajia oT BbIOOpa apryMeHTa (MIPUHLUI TOABECHHS MO]T 3HAK
muddepennuana). OCHOBHbIE METObI HHTETPUPOBAHUS:
pa3JI0XKeHUs, UHTEIPUPOBAHNE MIOJICTAHOBKOM, MHTETPUPOBAHUE 110
yacTsiM. Bo3BpaTHOE MHTErPUPOBAHHUE.

[TpakTueckoe 3ansatue. Ne 1. HeomnpeneneHHsll HHTETpall.
HenocpencTBeHHOE HHTETPUPOBAHUE.

NuTerpupoBanue noBeAcHUEM 01 3HAK auddepeniuana.
NuTerpupoBanue moacTaHOBKOM.

HNuTterpuposanue o gyactsaM. Bo3BpaTHOe HHTErpUPOBAHHUE.

CamocrositenbHas padbora. Ne 2. KoHeunble ypaBHeHUs (OCHOBHBIS
nousitust). DopmynupoBka Teopemsl ['aycca. ATTropuT™ AesieHust
MHOroujeHa c ocratkoM. Teopema be3y. Paznoxxenue MmHOrouieHna
C ICWCTBUTEIHHBIMU KOAPPUITUCHTAMH HA JIMHCHHBIC U
KBaJIpaTHUHbIe MHOXKUTENH. Paninonanbueie 1pobu. Pa3noxenue
MPABWJIBHOM palMOHATLHONU JPOOH Ha CYMMY MPOCTSHIIUX TPOOCH.
[Tpocreiimue panroHaNbHbIE IPOOH U UX HHTETPUPOBAHHUE.
WHTerpupoBanue parMoHaIbHBIX APOOEi.

10

CamocrositenbHas padora. Ne 3. MHOro4ujeHsl OT OJTHOU
nepemeHHo. Kopau MHOrounena. PasnosxeHne MHOrouseHa ¢
JIEHCTBUTEIbHBIMU KOA(PHUITMEHTaMU HA JIMHCHHBIC U
KBaJJpaTUYHbIC MHOKUTENU. IHTEerprpoBaHue palimoHaIbHbBIX
npobeit. UnTerpupoBanue paunoHAIbHBIX QYHKIUHN, COAepKAIINX
KBaJPAaTHEIA TPEXUJICH.

CamocrosrenbHas padora. Ne 4. MHTerpans! OT UppallMOHATbHBIX
¢byskuil. UHTerpupoBanre uppaoHaIbHbIX QYHKIINMH,
CoJIepKalIvX KBaJpaTHBIN TPEXUJIEH.

HHuTerpupoBanue HEKOTOPBIX UPPALMOHAIBHBIX (DYHKIUH C
OMOUIbI) TPUTOHOMETPUYECKUX MTOJICTAHOBOK.

10

CamocrosrenbHas pabora. Ne 5. MHTerprpoBaHue HEKOTOPHIX
KJIACCOB TPUTOHOMETPUUECKUX (D YHKITHIA.

10

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

N3ydeHne KOHCIIEKTOB U yueOHOM JTUTepaTypsl M0 TeMe JeKIuu Ne
l; moAroToBKa K MpakTUYECKOMY 3aHATHUIO HA TEMY:
HEoNpeeIeHHbIN nHTerpan. HemocpeacrBeHHOE MHTETPUPOBAHUE.
WuTerpupoBanue Mo iBeACHUEM 1101 3HaK Auddepennnana.
WHTerpupoBanue MoaCTaHOBKOM.

WNHuTterpupoBanue 110 yactsM. Bo3BpaTHOe MHTErpUPOBAHUE.
MHorouiensl OT 0JHOM nepeMeHHoN. KopHu MHOro4seHa.
Paznoxxenne MHOTOUIIEHA € IEHCTBUTEIBHBIMHI KOA(PPUIIMEHTAMU
Ha JIMHENHBIE U KBAaJPATUYHbIE MHOKHUTENN. IHTErprpoBanue
panroHaIbHBIX ApoOeil. UHTerpupoBanue pairoHaaIbHbIX
(OYHKIMH, COepKalINX KBAIPATHLINA TPEXYJICH.

38

Pa3znen 8. OnpenesenHblii maTErpag mo durype

76

Jlexmus. Ne 2. OOmiast cxema MOCTPOEHUS OIpeIeIEHHBIX
UHTErpasioB 1o ¢urype. [I10THOCT pacnpenenaeHns Macchl 1o
¢urype. 3anaua o macce purypsl. OnpeeneHue onpeIeIeHHOTo
uHTerpana mo ¢urype. Buasl nuarerpanos. JloctatouHoe yciaoBUe
CYIIIECTBOBaHHMS OTPE/ICICHHBIX HHTETpaoB. CBONCTBA
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OTIpeNIeICHHBIX HHTETPAJIOB 1O (purype. ['eoMeTpuIecKuii CMBICI:
3aaua 00 00beMe HMIIUHIPUIECKOTO Tela, O IO
IWJIMHIPHYECKON TOBEPXHOCTH.

CamocrosrenbHas padora. Ne 6. Brruucienue onpeaeaeHHOro
MHTErpaja 1o orpesky. VHTerpupoBanue no 4actsaM, 3aMeHa
EPEMEHHOM B ONPEICTICHHOM HHTErpase.

10

IIpakTuueckoe 3anstue. Ne 2. OnpenesnieHHbIN HHTErpall 1Mo
OTpE3KY, €ro reoMeTpu4eckuii cMbicii. CBONCTBA ONPENEIEHHOIO
MHTETpalia, TeopemMa 00 OlleHKe UHTerpasia, O CpeJHEM 3HAUCHUU.
WNHuTerpain ¢ nepeMeHHbIM BEpXHUM IipenenoM. Popmyna HeroroHa-
Jlerionuna. MurerpupoBanye Mo 4acTsIM U 3aMeHa IIeEPEMEHHOIA.

CamocrosrenbHas padora. Ne 7. I'eomerpuueckie MpUI0OKEHHS
OIpeIeIEHHBIX UHTETPAJIOB: IIJIOIAb INIOCKOH (GUrypbl, 00beM
TCJIa BpallCHHWA, JJIMHA OAYTH. duznueckue IMMPUITOKCHUA
OIpeJIeIEHHBIX HHTETrPAJIOB.

10

CamocrosrenbHas padora. Ne 8. ['eomerprueckie MpHIOKEHHS
OIPENICIICHHOTO UHTETpaa, BEIYUCICHHUE TUIOIIAICH, JUTHHBI TyTH,
0o0beMa Tema 1Mo IJIONIA/ISAM MONEPEYHBIX CEUCHH, 00bema Tela
BpallcHHs. BeIUMCICHHE MACChI MPSIMOTO CTEPIKHSI.

CamocrostenpHas padora. Ne 9. HecobcTBenHbie uHTErpaisl 1 u 2
poja.

10

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

W3yueHre KOHCTIEKTOB M y4eOHOM JTUTEpaTyphl O TeMe JeKIHH Ne
2; TOArOTOBKA K IIPAKTUYECKOMY 3aHATHIO HA TEMY: BBIYMCIICHUE
OIIPEAEIIEHHOr0 HHTErpaia 1o orpesky. MHTerpuposanue o
4acTsM, 3aMEHA IIEPEMEHHOM B OIIPEIEIEHHOM UHTETpase.
I'eomeTpuyeckne MpUIIOKEHUS ONIPEACIICHHBIX UHTETPAJIOB:
IUIOINAb MIOCKOM (DUTYypbI, 00BEM TeNa BpalleHUs, AJTUHA TYTH.
PusnyecKue NpUII0KEHHUS ONPEIEICHHBIX HHTErPAJIOB.
Hecob6cTBenHble nHTErpans! 1 u 2 pojaa.

36

Pa3znen 9. InddepenunanbHoe ucunciaenue GpyHkouu
HECKOJIbKHX IepeMEeHHbIX

80

CamocrosrenbHas padora. Ne 10. HekoTopble MOHATHS TOTIOJIOTUU
(OKpeCTHOCTh TOYKH, BHYTPEHHSISI TOUKA MHOXKECTBA, OTKPBITOE
MHO’KECTBO, 3aMKHYTOE MHOXECTBO, CBSI3HOCTh). PYHKIIMS IBYX U
HECKOJIbKUX MEePEMEHHBIX Kak QyHKIMs ToukHu. EcTecTBeHHas
oOmnacth onpeneneHus. ['eomerpuyueckoe n300pakeHne QyHKIUN
IByX nepeMeHHbIX. [locTpoenune obnacteit, moayyaeMbIx
NepecedeHreM MOBEPXHOCTEN. JINHNN U TOBEPXHOCTH YPOBHS.
[Ipenen u HenmpepbIBHOCTH (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.
CaoiicTBa ()yHKIMH HENPEPHIBHBIX B OIPaHUUYEHHON 3aMKHYTOU
obnactu. YacTHble mpou3BoHbIe U nuddepenimansl. Ux
reomerpuueckuii cMmpici. [lonHoe npupamieHue GyHKIUN
HECKOJIbKUX NepeMeHHbIX. [Ipupamienre nuHeHo pyHkuuu,
JUHEHHas annpokcuManys GYHKIHUU B OKPECTHOCTU TOYKH.

10

CamocrositensHas padora. Ne 11. OGnacTs onpenencHus, mpeaea u
HENPEPHIBHOCTH (PYHKIMM ABYX MEPEeMEHHBIX. YacTHbIE
IPOM3BOJIHBIC TIEPBOTO M BTOPOT'O TMOPSIIKA.
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Jlexmms. Ne 3. Tuddepennmpyemocts. [lomusiii nuddepenuman.
HeobxonuMmele u joctaTouHble yelaoBus nuddepeHupyeMocTy.
[Tpumenenue nonHoro nuddepeHipana K OleHKe MOrPenIHOCTH.
YacTHbIe MPOU3BO/IHBIE BRICIIUX MOPSIKOB. PaBEHCTBO CMEIIaHHBIX
npou3BoaHbIX. [Ipon3BonHas GyHKIIMH, 3aJaHHON HESIBHO.
IIpousBoaHas cioxxuoi dyukmun. IlomHasg nponsBogHasl.

CamocrositensHas padora. Ne 12, ludbdepenunan u ero
MIPHIOKEHUS JJIs1 TPUOIMKEHHBIX BHIUYUCIICHUN.
HuddepennmpoBanue GpyHKIMH, 3aJaHHBIX HESIBHO. Y paBHEHHUE
KacaTeJIbHOM U HOPMAJIU K ITOBEpXHOCTH. [Ipon3BogHas CIIOXKHON
dyukimy. [TonHas npousBoHasl.

10

[Tpaktudeckoe 3ansaTue. Ne 3. DkcTpeMyM QyHKIHNU ABYX
nepeMeHHbIX. HeoOxoaumoe yciioBre S5KCTpeMyMa U ero
reOMETPUYECKUI CMBICI. JI0oCTaTOYHOE YCIIOBHE HKCTPEMYyMa.
AOGCOIOTHBIN SKCTPEMYM U aJIropuTM HaxoxaeHus. KacarenbHas
IIJIOCKOCTH 1 HOPMAJIb K TIOBEPXHOCTH.

CamocrosrenbHas padora. Ne 13. DkctpemyM GyHKIMU ABYX
nepeMeHHbIX. Hanbopiee 1 HanMeHbIIee 3Ha4eHUs] PYHKITUH B
3aMKHYTOM OrpaHUYEeHHOM 00aacTu.

10

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

W3yueHre KOHCTIEKTOB B y4eOHOM JTUTEpaTyphl O TeME JeKIHH Ne
3; HOArOTOBKA K IPAKTUYECKOH paboTe Ha TeMy: 00acTh
OTIpeNieNIeHusI, IPeJIeN U HeMIPEPBIBHOCTH (DYHKIIUHU JIBYX
IIEPEMEHHBIX. YacTHBIE IPOM3BOAHBIE IIEPBOIO U BTOPOIO MOPAIKA.
Juddepenunan u ero NpuiIoKeHUs Ui NPUOITMKEHHbIX
Beruucnennit. uddepennnporanme GyHKIMiA, 3a1aHHBIX HESBHO.
YpaBHEHHE KacaTeIbHOW U HOPMaJIA K MOBEpXHOCTH. [Ipon3BoiHas
cinoxxHol pyHkumu. IlonaHas npousBoHasL.

DKcTpeMyM (PYHKIIMU ABYX nepeMeHHbIX. Hanbonbiiee u
HalMEHbIIIee 3HaYeHUs! PYHKIIUU B 3aMKHYTOH OIpaHU4YE€HHON
o0nacTH.

38

Wuas koHTakTHasi paboTa: KOHCYJIbTAIIMH, BHITIOJTHEHHE
KOHTPOJILHOM pabOThI

IToaroroBka K 3K3 AMCHY

30

IIpoBeeHne YK3aMeHa

3 cemecTp

Bunaer 1 TeMBI 3aHATHI

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Pasznean 10. {uddepenunanbHbie YPABHEHUS M CHCTEMBbI
auddepeHINATbHBIX YPABHEHUH

78

Jlexuus. Ne 1. dusnueckue 3agauu, NPUBOIAIINE K
muddepeHIMaTbHBIM ypaBHEHUSIM. OCHOBHBIE OIpeIEICHHUS:
muddepeHIaIbHOe ypaBHEHUE, TOPSAA0K AU depeHInanbHoro
ypaBHEHUS, penieHne nudepeHInanp-HOr0 ypaBHeHHUS,
uHTerpanbHas kpusas. uddepenunanbupie ypaBHeHUs IEPBOTO
nopsiika. Hadanensie ycnous. 3agada Komu. Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH pelieHus 3a1a4n Korm.
O6miee u yactHOE pemeHne AU GepeHInaTbHOTO ypaBHEHUSI.
CeMeicTBO MHTETpAJIbHBIX KPUBBIX. METO/Ibl HHTEIPUPOBAHUS
nuddepeHIaIbHBIX YPAaBHEHHUM: ¢ pa3ieICHHBIMH 1
pa3eIsIOIUMUCS TIEPEeMEHHBIMU, OJTHOPOIHBIX. MeTobI

2
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WHTETPUPOBAHUS JTMHEWHBIX U] PepeHITHANbHBIX YpaBHEHHH 1-T0
MOpsI/IKa.

CamocrostenbHas pabora. Ne 1. Jluddepeniuanpabie ypaBHEHUS
MIEPBOTO MOPSJIKA: C pa3ACIAIOIIMMUCS TEPEMEHHBIMH,
oHOpoAHbIe NU(epeHnaNIbHbIe YpaBHEHHUS.
JuddepeHnmansabie ypaBHEHUS, TPUBOSIIMECS K OJHOPOTHBIM.
Jluneitnble nuddepeHnmanbpuble YpaBHEHHsI IEPBOTO MOPSIIKA.

12

CamocrosrensHas padora. Ne 2. luddepenunanbupie ypaBHEHUS
2-ro nopsaka. Hawaneaoe ycioBue. 3amada Komu. Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH petieHus. O0miee 1 4yacTHOe
pemienue auddepeHnnanbHbIX ypaBHeHUN 2-ro nopsaka. [lonstue
0 KpaeBbIX 3a/auax i JudepeHnnanbHbIX ypaBHEHUH.
['eomeTpryecKkuii CMBICIT KPAaeBbIX YCIOBUM, UX OTINYHE OT
HavalbHBIX ycnoBuil. [Ipocreiimme nuddepennnansabie
ypaBHEHHUSA 2-TO MOPSIJIKA, JOMYCKAIOUINE TIOHUKEHHUE MTOPAIKA.
Jluneitapie mudepeHnaIbHbIe YpaBHEHHSI 2-TO TIOPSAKA.
Omnpenenenus: OAHOPOIHBIE U HEOJHOPOIHBIE U hepeHIInaTbHbIC
YpaBHEHUS, JIMHEHHO 3aBUCHMbIC 1 HE3aBUCUMBIC PEIICHUS
(byukuun). Onpeaenutesib BpPOHCKOro U €ro CBOMCTBA.

10

[Tpaktuyeckoe 3anstue. Ne 1. Jluddepenunansapie ypaBHEHHS
BBICIIUX MOPSAKOB. Y PaBHEHMS], JOITYCKAIOIUE IOHUKECHHE
HOPSJKA.

[Tpaktuyeckoe 3anstue. Ne 2. Teopema o cTpyKkType o011ero
pelIeHNs TMHEHHOr0 0THOPOAHOIO AUPPEPEHINATBHOIO
ypaBHEHHUs 2-T0 nopsaka. JInHelHbIe OAHOPOHBIE
muddepeHIManbHble YpaBHEHUS 2-T0 MOPSJIKA ¢ TOCTOSTHHBIMU
ko3P unreHTamMu. XapakTepucTUYECKOe YpaBHEHUE, TPU CIIydast
KOpPHEU XapaKTEpUCTUUECKOTO ypaBHEHUS. JIMHElHbIE
HEOJHOPOAHbIE TU(epeHInaIbHbIe ypaBHEHHs. Teopema o
CTPYKType oO1iero pemenus. JIuHelHble HEOTHOPOIHBIC
TuddepeHIaIbHbIe YpaBHEHHS 2-T0 MOPsAIKa ¢ HOCTOSHHBIMU
K03 UIIMEHTaMH CO CIIeIUaIbHON MTpaBoi YyacThio. MeTon
HEOIpeeIeHHbIX KOA(PPHUIIMEHTOB.

CamocrosrenbHas padora. Ne 3. Metoa Bapuaniuu npon3BOJIbHBIX
n0CTOSHHBIX. Crcrembl auddepeHInalbHbIX YPaBHEHUM.

14

3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBITIOJIHEHHE
KP

N3ydeHne KOHCIIEKTOB U yueOHOM JTUTepaTyphl MO TeMe JeKIuu No
l; moAroToBKa K MPaKTUYECKOMY 3aHSATHIO HA TEMY:
muddepeHIranbHble YpaBHEHUS IEPBOTO MOPSJIKA: C
pa3eNAoIUMUCS IEPEMEHHBIMH, OJTHOPOAHbIE
muddepeHManbHble ypaBHeHus. JIunelinsle quddepeHnnanbHble
YPaBHEHHUs IIEPBOTO NMopska. Y paBHeHHe bepHymm.
Juddepennmanbaple ypaBHEHUS BBICIIUX MOPSIIKOB. Y paBHEHUS,
JIOITYCKAIOIUE TIOHMKEHHE MTOPSIKA.

JlunHeiHble OJTHOPOIHBIE U HEOHOPOAHBIE MU depeHIaTbHbIe
YpaBHEHMS C TOCTOSSHHBIMU K03 durenTamu. Metos Bapuauu
IIPOU3BOJIBLHBIX MOCTOSIHHBIX. CrcTeMbl qud depeHIaTbHbIX
YpaBHEHHH.

36

Paznen 11. UncaoBble 1 PYHKIMOHAJIbHbIE PSAAbI.

68

Jlexnus. Ne 2. YucnoBasi mocienoBaTeIbHOCTb U €€ Mpeied.
IIpusnak Beiiepmrpacca. [lonarue yncnosoro psga. Yactuynas
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cymMma psaga. CXxoauMocCTh U cyMMa psana. Psg reomerpudeckoi
nporpeccuu. ['apmonudeckuii psig. OO00IICHHO TApMOHUYECKUI
psan. CBoricTBa cxoasmuxcs psaaoB. HeoOxoauMblii mpu3Hak
CXOJIUMOCTH psifia. Psijibl ¢ OIOKUTEIBHBIMU YJICHAMM.
JoctatouHble NpU3HAKUA CXOAUMOCTU 3HAKOMOJI0KHUTEIIbHBIX
PSA0B: IPU3HAKU CpaBHEHMSI, TpU3HaK JlamamOepa, HHTETrpaIbHbIH
Y pajuKaibHbIi npu3Haku Koy,

Camocrosrenbnas padora. Ne 4. Yucnossie psabl. OCHOBHBIC
noHATyus. [Ipu3HaKy cXOAMMOCTH YHUCIIOBBIX PAZOB (HEOOXOUMBIH,
CpaBHEHUA).

CamocrositenbHas padbora. Ne 5. [Ipu3Haku cXoauMoCTH
YHUCIOBBIX psAnoB ([anambepa, HHTETpaTbHBINA U PaIUKATbHBIH
npuszHaku Korm).

Camocrosrtenpnas padora. Ne 8. luddepenunpoBanue un
WHTETPUPOBAHUE CTETICHHBIX PsiioB. Pa3noxenue GpyHKuuii B
crenenHou psia. Psn Teinopa u Makiopena. OcTaTo4HbIN YieH
dopmynel Teitnopa u Maknopena. Heobxoaumoe u JoctaTouHoe
YCJIOBUE CXOAUMOCTH psa Teropa K MopoKAaroIend ero
byukun. Paznoxenue GyHKIui ex , sinx, cosx B psg MakiiopeHa.
Brruncnenue 3naueHnid GYHKIIUHU, BBIYUCICHUE HHTETPAJIOB H
pemienue auddepeHnnaibHbIX YPaBHEHHUH ¢ TOMOMIBIO PSJIOB.

[TpakTueckoe 3ansatue. Ne 3. 3HakonepeMeHHbIE U
3HaKOYEepeyIoLecs psiibl. Y CIOBHAs U aOCOIIOTHAS CXOAUMOCTb.
IIpusnak JlenOuua.

CamocTtosrenbHas padora. No 7. DyHKIIMOHAIBHBIE U CTETICHHBIE
panel. O6nacts cxoauMocTH. Psiael Teltnmopa u MakiopeHna.
[TpunoskeHus psiioB K MPUOIMKEHHBIM BHIYHCICHUSM 3HAYCHUN
(GyHKIMHI 1 onpeeIeHHbIX HHTerpasioB. [IpubnmkenHoe peneHue
b depeHInaIbHbIX YPaBHEHUH.

3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

N3ydeHne KOHCIIEKTOB 1 yueOHOM JTUTepaTyphl M0 TeMe JeKIuu Ne
2; TOArOTOBKA K IPAKTUYECKOMY 3aHATHIO HA TEMY: YUCIIOBBIE
pansl. [lpu3Haku cXOAMMOCTH YUCIIOBBIX PsIIOB (HEOOXOAUMBIH,
cpaBHeHMs). [Ipu3Haku cX0AMMOCTH YUCIOBBIX psioB (lamamOepa,
MHTETPpaJIbHBIN U paauKalbHbIi npu3zHaku Komm).
3HAKONIEpEMEHHBIE U 3HAKOUEPENYIOIINECS PSAAbL. Y CIIOBHAS U
abcomoTHas cxoauMocTh. [Ipu3Hak JleitoauIa.

OyHKIMOHANbHBIE U CTENEHHBIE psAbl. O0IacTh CXOAUMOCTH. Psiyibl
Tetinopa u Maxksnopena. [Ipunoxxenus psaoB K MPUOIMKEHHBIM
BBIYUCIICHUSIM 3HaYeHUN (YHKUIUN U ONpeIeTICHHbIX HHTEIPAJIOB.
[TpubnmxeHHoe penenne auddepeHnaabHbIX YPaBHEHHH.

32

Pa3znea 12. KpaTHble H KPHUBOJIMHEIiHbIe MHTErPaJibl

54

Jlexuus. Ne 3. JIBoiiHO# uHTerpan. OCHOBHBIE NOHSTHS U
onpeneneHus. ['eoMmerpudeckuii U GU3NIECKUN CMBICT IBOWHOTO
uHTerpaia. OCHOBHBIE CBOWCTBA ABOMHOIO MHTErpaa.
Brruncnenue 1BoitHOro HHTErpaia B JEKapTOBBIX KOOpIAUHATAX.
Boruncnenue 1BOMHOr0 HHTErpajia B MOJISIPHBIX KOOPAUHATAX.
Ipunosxenns IBOMHOro HHTErpaja.

ITpakTueckoe 3ansatue. Ne 4. JIBoiiHo nHTerpan. Beruncinenue
JIBOMHOIO MHTETpaJla B ACKapTOBBIX U MOJSPHBIX KOOPAMHATAX.
I'eoMeTpHUecKkue IPMIOKEHUST TBOMHOTO HHTErpaja.
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[IpakTuueckoe 3ausatue. Ne 5. TpoitHoit uaTerpain. OCHOBHbIE
MOHATHUSA. BbIYKCIIeHre TPOMHOr0 UHTETpaia B 1€KapTOBBIX
KOOpJMHATax. 3aMeHa IePEMEHHBIX B TPOMHOM HHTETpaJe.
Brluncnenue TpodHOIO HTErpajga B UUIMHAPUYECKUX U
chepuueckux KoopauHarax. HekoTopelie mpuiioxkeHus TpOHHOTO
HHTErpaja.

CamocrostenbHas pabora. Ne 8. KpuBonmHeiHbIi naTerpai I
pona. OcHOBHBIE OHATHS. BblunciieHne KpUBOJIMHEHHOTO
uHTerpana I poga. Hekotopble puioKeHUsi KPUBOJUHEUHOIO

24

3agaHus U1 CaMOCTOSITENIbHON PadOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne KOHCIIEKTOB M y4eOHOH TUTEepaTyphl O TeMe JeKIHH Ne
3; TOArOTOBKAa K IPAKTUYECKOMY 3aHATHIO HA TEMY: JBOMHON
MHTErpajl. BerunciieHne 1BOMHOIO MHTErpajja B J€KapTOBBIX U
NOJIIPHBIX KOOpAMHATaX. I'eomeTpuyeckue npusaoKeHus IBOHNHOTO
MHTErpaa.

TporiHoM uHTETpaIl. BhIunciieHne TpOMHOTO UHTErpasa B
JIEKapTOBBIX KOOpAWHATAaX. BeIYMCiIeHre TPOMHOTO UHTETpasia B
LWIMHAPUYECKUX U chepruueckux koopanHaTax. [Ipunoxenus
TPOMHOr0 MHTETpaA.

KpuBonnHelinbple nHTErpaisl nepsoro poaa. Hexkoropsie
IIPUJIOKEHUS KPUBOJMHEHHOr0 nHTerpana I poaa.

24

HMHas xoHTakTHaS pa60Ta: BBIIIOJIHCHHUEC KOHTpOJ’IBHOﬁ pa6OTBI,
KOHCYJIbTall1

IloaroroBka K 9K3 dAMCHY

30

IIpoBeeHne YK3aMeHa

4 cemecTtp

Bunsl u TeMblI 3aHATHH

KommuectBo
JacoB

dopmupyemsbie
KOMIIETCHILIUU

Pa3znea 13. KomOunaropuka. Cay4daiiHble COOBITHS

36

Jlexuust. Ne 1. DnemMeHThl KOMOMHATOPUKH (TIEPECTaHOBKH,

pa3merienusi, couetanus). [IpocTpaHCTBO 271€eMEHTAPHBIX COOBITHH.

Cnyuaiinble coObITHs. Anredpa coOpiTuii. YacToTa. BeposarHoCTh.

2

CamocrosrenbHas padora. Ne 1. DiaeMeHTbl KOMOMHATOPUKH.
Knaccuueckoe ¥ reoMeTpruuecKoe ONpeieIeHue BEPOSITHOCTH.

[TpakTueckoe 3ansatue. Ne 1. Axcuomaruka A.H.Koamoroposga.
BepositHocTHOE ITpocTpancTBO. Kitaccuyeckoe n reoMeTpuyeckoe
omnpeneneHue BeposiTHocTU. [IpomnsBenenne coObITHI. Y ClIOBHAS
BEpOSITHOCTh. Teopema yMHOXKeHUs BeposiTHOCTel. HezaBucumbie
coObITHsA. TeopeMa yMHOKEHHS JIJIT HE3aBUCUMBIX COOBITHIA.
BepositTHOCTB TOsIBIIEHUS XOTs Ob1 0;JHOTO COOBITHS. Teopema
CJIO’KEHUS BEPOSITHOCTEN COBMECTHBIX COOBITHI.

CamocTtosrenpHas padora. Ne 2. JlelicTBUS HaJ COOBITUSMHU.
Teopema cnosxxenust BeposatHocteld. [TonHas rpymnna coObITHH.
VYcnoBHast BEposTHOCTb. TeopemMa yMHOXKEHHUS BEPOSTHOCTEM.
HCSaBI/ICI/IMBIe CO6I)ITI/I$I. TeopeMa YMHO)KCHI/ISI JI1 HE3aBUCUMBIX
coObITHIA. BepoSITHOCTH MOSBIEHUS XOTS ObI OJJTHOTO COOBITHSL.
TeopeMa ci10KeHUST BEPOATHOCTEH COBMECTHBIX COOBITHIA.

CamocrosrenbHas padora. Ne 3. dopmyIia MOIHON BEpOATHOCTH.
Beposaraocts runotes. ®opmyna baiieca. [locnenoBaTenbHOCTD
HEe3aBUCHUMBIX HcnbITaHuil. Dopmyna bepHyimmm.

CamocrositensHas padora. Ne 4. [IpenenbHbIe TEOPEMBI B CXeME
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bepHynnu: nokajibHas U MHTETpajbHAs MPeAeiibHAs TEOPEMBI
Myaspa-Jlamaca, reopema Ilyaccona. BepoATHOCTb OTKIIOHEHHUS
OTHOCHUTEJIHOM YaCTOTHI OT MOCTOSIHHOM BEPOSTHOCTU B
HE3aBHUCUMBIX UCIIbITaHUIX. HauBeposTHENIEE YUCIIO MOSBIECHUN
COOBITHS B HE3aBHCUMBIX MCIBITAHUSIX.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
KP

N3yueHne KOHCIIEKTOB M y4eOHOM TUTEpaTyphl O TeMe JeKIHH Ne
1; mOAroTOBKA K IPAKTUYECKOH paboTe Ha TeMyY: 31€MEHTbI
koMOuHaTtopuku. Kitaccuueckoe u reoMeTpuyecKoe ONpeeIeHe
BEPOATHOCTH. TeopeMbl CII0KEHUS U YMHOKEHHSI BEPOSTHOCTEM.
®opmyna noaHou BepoaTHocTH. Popmyna beneca.

®opmyna bepHymn, JIoKkanabHas U HHTErpaibHasi TEOPEMBI
Jlannaca. OTKIIOHEHHE OTHOCUTENBHON 4aCTOTHI OT IIOCTOSTHHOM
BEPOATHOCTH B HE3ABUCHMBbIX HCIBITAHUSAX.

16

Pa3znen 14. Cayuaiinble BeJTHYMHBI

46

Jlexuus. Ne 2. JIucKpeTHBIE Cily4ailHble BEIMYMHBL. 3aKOH U P
pacnpezeseHus: BEpOATHOCTEH JUCKPETHOM CIIy4aliHOM BEJIMYMHBI.
MaremaTnueckue onepanuu HaJl CllydailHbIMHM BEJTMYMHAMH.
MaremaTtnueckoe 0XKM1aHue AUCKPETHOM ClIy4ailHOW BEJIMYHHBI.
BeposTHOCTHBIN CMBICTT MaTEMAaTUYECKOT0 Oxkuaanus. CBolcTBa
MaTEMaTHUYECKOTO OKUIAHMSL.

CamocrosrenbHas padorta. Ne 5. JIuckpeTHbIe CirydaiiHbIe
BEJIMYMHBI. 3aKOHBI paclpeesIeHUs] BEpOATHOCTEH JUCKPETHOM
CIIy4ailHOM BeIWYMHBL. MaTeMaTH4ecKue onepanuu Hajl
CIIy4YaliHBIMU BeJIMUMHAMU. MaTemMaTHyeCcKoe OKHUIaHUE
JIUCKPETHOM CIy4ailHOM BEIWYUHBI. Jlucniepcus TUCKPETHOM
CIIy4alHOM BEJIMYMHBI.

[Ipaktuueckoe 3anstue. Ne 2. Jlucriepcust AUCKPETHOM CITydaitHOM
BennunHbl. CBolicTBa qucnepcuu. CpegHee KBaapaTHuiecKoe
OoTKJIOHeHHE. DYyHKIMS paclpeAesIeHHs] BEPOATHOCTEN CIIy4alHON
BeNMYMHbL. CBOMCTBA QYHKIIMM paclpeesIeHus..

CamocrosrenbHas pabora. Ne 6. OyHK1MS pacnpeesieHus
BEPOSITHOCTEN CIIlydaliHOU BeIMYuHBL. HenpepriBHBIE CllydaliHbIe
BenM4UHBL. [[ITOTHOCTH pacnpeneneHns BepoSsTHOCTEN
HENPEPHIBHOM CIYUYaHHOU BEIUYUHEL.

CamocrositensHas padbora. Ne 7. OCHOBHBIE 3aKOHBI
pacnpeneneHuss AMCKPETHBIX CIIy4alHbIX BEJIUYHH:
OuHOMUaNbHBIN, pacupenenenue [lyaccona, reomerpuueckoe
pacnpezeneHue, TunepreoMeTpuIecKoe pacpeneeHue U ux
YU CJIOBBIC XapPaKTECPUCTUKH.

CamocrosrenbHas padora. Ne 8. UucioBsle XapaKTepHUCTUKU
HENPEPBIBHBIX CIYYaHBIX BEJIUYHUH.

CamocrosrenbHas padora. Ne 9. HenpepbiBHBIE cliydaiiHble
BeNMYUHBL. OyHKIHS paclpeaesIeHNs] BEPOATHOCTEN CIIy4alHOM
BEJIMYMHBI, JIOTHOCTH PaclpeAcieHUs] BEPOATHOCTEN
HEIPEPBIBHON CIIy4allHON BEIUYMHBI, UX B3aUMOCBSI3b U CBOMCTBA.
MaremaTnueckoe 0KHUAAHUE U AUCTIEPCHS HETIPEPHIBHOM
cIyyalHoi BennurnHbel. Moa u Meanasa.

CamoctostenpHas padora. Ne 10. PaBHOMepHOE pacripeeneHue.
YucnoBble XapaKTEPUCTUKH PABHOMEPHOTO Pacpe/IesICHU.
[lokazaTenbHOe pacnpeneneHue. BeposTHOCTh momananus B
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3aIaHHBINA UHTEPBAJI MOKA3aTEIbHO PACIPEACICHHON CITy4aiiHOM
BeJIMYUHBI. YHCIIOBLIE XAPaAKTCPUCTHUKHU IMOKA3ATCIIBHOT'O
pacnpesesieHusl.

ITpakTueckoe 3ansaTue. No 3. OCHOBHBIE 3aKOHBI PACIIPENETICHUS
HENPEPBIBHBIX CIy4alHbIX BEJIMYUH: HOPMAJIbHBIN 3aKOH
pacupenenenusa. HopmanbHas kpusas. BivsiHue napaMeTpos
HOPMaJIbHOT'O pacnpezesneHus Ha GopMy HOpMaJIbHOM KpUBOM.
BeposiTHOCT nONIaanys B 3aJaHHBI UHTEPBAJI HOPMAJIBHOU
CIIy4aiiHOM BEJIMYMHBL. BbIunciaeHne BEpOSITHOCTH 3aJaHHOIO
OTKJIOHEeHUs. [IpaBuio 3-X CUIM.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP

N3yueHne KOHCIIEKTOB U y4eOHO IuTeparypsl o TeMe JeKIuH Ne
2; MOATOTOBKA K MPAaKTUYECKONW paboTe HAa TEMY: YUCIIOBbIE
XapaKTEPUCTUKU JUCKPETHBIX CIyYalHBIX BEJIMUUH. 3AKOHBI
pacnpenesieHns BEpOATHOCTEN U UX YUCIIOBbIE XapaKTEPUCTUKU.
@yHKIMS pacIpeesIeHNs] BEPOATHOCTEN CIIy4aiiHON BEITMUYUHBI.
UucnoBble XapaKTEPUCTUKU HETIPEPHIBHBIX CIy4YaliHbIX BEJIHUYHUH.
HopManbHblil 3aKOH paclpeneacHus HEPEPbIBHOW Cl1y4YaiiHON
BEJIMYMHBI.

PaBHOMEpHOE M NTOKa3aTenbHOE pacnpenencHue. Yucaossie
XapaKTEpUCTUKU PABHOMEPHOTI'O U I1OKA3aTEIbHOTO
pacipeaeacHu.

20

Pa3zgen 15. DaeMeHTHI MATEMATHYECKOH CTATHCTHKU

46

Jlexmms. Ne 3. Ilpenmer u 3aaun MaTeMaTHIECKON CTAaTUCTUKU.
W3 ucroprun BO3HUKHOBEHHS U PA3BUTUSL MaTeMaTHUECKON
cTaTUCTUKU. ['eHepanbHas u BEIOOPOYHASI COBOKYITHOCTH.
[ToBTOpHas u GecrioBTOpHAs BEIOOPKHU. PenpeseHTaTuBHAs
BbIOOpKa. CriocoOb! 0TOOpa. BapuanmoHHbBIN U CTaTUCTUYECKUM
psibl. OMnupudeckas QyHKIMS pacripesieeHus, CBOMCTBa.
[Tonuron u rucrorpamma, Kymyssta. OCHOBHbIE BEIOOPOUHbBIE
XapaKTEepUCTHKH U UX cBoicTBa. CpeiHNe BeTMYUHBI, OCHOBHBIE
CBOICTBa cpeiHEN apu(pMETHUECKOH, MeInaHa, Moja
BapHalMoHHoro psja. [TokazaTenu Bapuaiyu, AUCHEPCUs
BapHallMOHHOTO psja U cBoiicTBa. CTaTHCTUYECKOE OLICHUBAHUE
napameTpoB. TodyeyHble OLEHKH U UX CBOMCTBA (HECMELIEHHOCTb,
COCTOSITENILHOCTD U 3((heKTUBHOCTH). OlLieHKa MapaMeTpoB
reHepabHONH COBOKYITHOCTHU O COOCTBEHHO-CITy4aifHOW BBIOOPKE,
OIIeHKA reHepaILbHON JOJIH, OIlEHKA reHepaIbHON CpeaHEN, OIleHKa

CamocrosrenbHas pabora. Ne 11. I'enepanbHast u BEIOOpOUYHast
COBOKYITHOCTH. DMIiupuueckas Gpynkuus pacnpeznenenus. [lomuron
u ructorpamMma. OCHOBHBIE BBIOOPOYHBIE XapaKTEPUCTHKH.

OneHKa reHepalIbHON cpeHel, OIEHKA FreHepaIbHON TUCIIEPCUM.

10

CamocrosrenbHas padorta. Ne 12. VHTepBanbHbIe OLIEHKH,
JIOBEpUTENbHASI BEPOSITHOCTh (HAaJ€KHOCTH). JloBepUTENbHBII
MHTEpBaJl. JloBEpHUTEIbHBIE HHTEPBAJIBI AJIs1 OLICHKU
MaTeMaTUYECKOT0 OKUAAHHUSI HOPMAJILHOTO paclpe/iesieHus pu
U3BECTHOM CHIMa.

10

[IpakTuueckoe 3anatue. Ne 4. @yHKIIMOHATIbHAS, CTATUCTUYECKAS U
KOppEeNsSIUOHHAs 3aBUCUMOCTH. BEIOOpOUHbIE ypaBHEHUS
perpeccun. Haxoxaenne napaMeTpoB BHIOOPOYHOTO YpaBHEHHUS
IIPSIMOM JIMHUM CPEIHEKBAPATUYECKON PErPECCUU 110

OIIK-1, VK-1




HECTPYHNIIUPOBAHHBIM JaAHHBIM MCTOAOM HAMMCHBIINX KBaJpPaTOB.

[Ipaktuueckoe 3ansitue. Ne 5. Koppensuuonnas tabiuia. 2
Haxoxnenue napameTpoB BEIOOPOYHOIO YpaBHEHUS MPSAMON JIMHUU
perpeccuu 1o CrpyniupoBaHHbIM 1aHHBIM. BbIOOpOUHBIi

K03 puureHT Koppessauuy, cBoiictsa. [loHsTHE O MHOrOMEPHOM
KOPPEJSILIMOHHOM aHanu3e. KoppenssiimoHHOE OTHOLIEHHE.
CaoiicTBa BEBIOOPOYHOI'O KOPPEISALMOHHOI'O OTHOLIEHHUS.
[Ipocreitmme ciydyan KpUBOJMHEHHOM Koppesiuuu. [lonsatue o
MHOKECTBEHHOU KOPPEJSALIY.

3agaHus U1 CaMOCTOSITENIbHON PadOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3ydenune KOHCIIEKTOB U y4eOHOM JINTepaTyphl 10 TeMe JieKIuu Ne
3; HOArOTOBKA K IPAKTUYECKOH paboTe Ha TeMy: reHepajibHasl U
BHIOOpPOYHASI COBOKYITHOCTH. DMIUpPUYECKast (QyHKIIHS
pactipenenenus. [lonuron u rucrorpaMmma. OCHOBHbIE BEIOOPOUYHBIE
xapakTepucTuku. OlieHKa reHepanbHON CpeaHel, OlleHKa
reHepainbHoOi aucnepcun. JloBepuTesibHble HHTEPBAJIbI I OLIEHKU
MaTeMaTHYECKOTO OKUIAAHUS HOPMAJIBHOTO pacpeaeeHUs U

U3BECTHOM CHIMA. 20
WNHas koHTakTHAs paboTa: BEITIOJHEHUE KOHTPOIBHOU PabOTHI, 0
KOHCYJ/IbTALIH

IToaroToBka K dK3aMeHYy 30
IIpoBenenue sKk3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yuenne nucummiubsl b.1.1.10 "MartemaTuka" pekoMeHayeTcsl HayaTh C O3HAKOMJICHUS C
paboueii mporpaMMol, €€ CTPYKTypoll U CcoAep)KaHHEeM pa3/iesioB. YUeOHBIM MaTepual
CTPYKTYPUPOBaH, H3y4€HHE TUCIUILIUHBI OCYIIECTBIISETCS B TEMAaTUUECKOU MOCIIEI0BATEILHOCTH.

3ansaTus JIEKIIMOHHOI'0 TUINA AT CUCTEMaTU3UPOBAHHbIE 3HAHUA o
muciumuinHe  "Matemaruka', KOHIEHTPUPYIOT BHUMaHUE Ha HauOoJsiee CIIOKHBIX W BaXKHBIX
Bomnpocax. Bo BpeMsi NEKIIMOHHBIX 3aHATUN PEKOMEHAYETCs] BECTH KOHCIEKTUPOBAHHE Y4eOHOTO
MaTepuana; oOpamarb BHHUMaHHE€ Ha (OPMYITUPOBKH M KaTeTOPUH, PACKPBIBAIOIINE CYTh
npo0OJsieMbl, SBJICHUS WM Ipolecca; 3apUKCHPOBATh BBIBOJBI U IMPAKTUYECKHE PEKOMEHJIAIUU.
IlogroToBka K 3aHATHAM NPAKTHYECKOr0 THIA BKIIOYAECT O3HAKOMIICHME C  IIJJAHOM
MPAKTUYECKOTO 3aHATUS;, PAa0OTy C KOHCIEKTOM JIEKIIMii, BBHIMOJHEHHE JOMAIIHETO 3aJaHus,
pabory ¢ y4yeOHOH W y4yeOHO-METOJMUYECKOW JUTEepaTypoil, HayuyHbIMH U3JaHUAMU U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpPCAMH, PEKOMEHJIOBaHHBIMU paldouell mporpaMmoii
IUCIIUIIIINHEI "MatemaTuka".

ConaepxaHre caMoCTOATEIbHOM padoThI ONpeensaeTcs paboueit MPOTPaAMMOi1
JUuCUUIIMHBL  "MaremaTuka" OLEHOYHBIMA M METOAMYECKMMHU MaTepHallaMH, 3aJlaHUsIMH U
yKazaHusiMU TnpenogaBaTess. CaMocTosITeNbHasE padoTa MOYKET OCYLIECTBISATHCS B ayJJUTOPHOU U
BHeayauTOpHON (dopmax. DPGHEKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTEIHHOW pabOThHI
ABIIIETCS DJIEKTPOHHAs HMHQPOPMAIMOHHO-00pa3oBaTebHasl cpefa YHUBEPCHUTETa, KOTopas
oOecrieynBaeT JOCTyNl K o00pa3oBaTelbHOM mporpamMme, paboyeil mporpaMme JUCHUIUIMHBI
"MaremaTuka', K 3JeKTPOHHBIM OMOIMOTEUHBIM CUCTEMaM, MPOo(ecCHOHANBHBIM 0a3aM JaHHBIX U
nH()OPMAITMOHHBIM CIPaBOYHBIM CUCTEMAM.
N3yuenne mucnumivHbl "Marematuka" — BKIIOYAeT BBIMOJHEHHWE  KOHTPOJBHOW  pabOTHI.
®opMoil MPOMEKYTOUHOM aTrTecTaluu Mo AucuuiinHe "MatemaTtuka" SBISIOTCS 3K3aMEH BO 2-
OM CEMECTpe, IK3aMEH B 3-€M CEeMEeCTpE, 3K3aMeH B 4-0M ceMecTpe.



Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIeueHnE

YYEBHO-METO/JJUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe Crnucok UCoJIb3yeMOH JTUTEpaTyphbl M3JAHUH, MMEIOIIXCS B
/1 OuOJIHNOTEKE, MITH
JJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MHTEpHET
YUEBHBIE, YYHEBHO-METOAMYECKHWE U HAYUYHBIE U3JAHUA
1. [Harancon, MW. II. Kparkuii kypc BbICIIEH MaTeMaTHKU

[DneKkTpoHHBIN pecypc] yuebHoe mocobue / WM. II.
Harancon. 10-e u3n., crep. Caukr-IletepOypr: Jlans, 2022. -
736 c. ISBN 978-5-8114-0123-9.

https://e.lanbook.com/book/2
10320

bepman, I'. H. COopHuk 3agau mo Kypcy MareMaTH4ecKoro
aHanuza [DnektpoHHblii pecypc] / bepman I'.H. 10-e u3g.,
crepeorur. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114-
9878-9.

https://e.lanbook.com/book/2
95943

[Mucemennsiid, Jmutpuiit TpopumoBuy. KoHCneKkT neximii o
Boicield matemaruke [Tekcr]| : [momueid kype] / . T.
[MuceMennsiii. 15-e u3na. Mocksa: AMPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmiasapbl: Bcero 9.

9

COopHUK 3a/a4 MO0 BBICHIEH MaTeMaTHKE C KOHTPOJbHBIMH
paboramu [Tekcr] mocoome / K. H. Jlynry, H. T.
IIucemennsniii, C. H. ®enun, 10. A. IlleBuenko. Y. 1. 14-¢
u3n, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
Ox3emisapsl: Bcero 20.

20

COopuuk 3amau mo Bbicmieli MartemaTtuke [Tekct] : ¢
KOHTPOJIbHBIMU pa0OTaMH : PSIBI M UHTETPAJIbl, BEKTOPHBINA U
KOMIUICKCHBIA ~ aHanu3, auddepeHnuanbHbple ypaBHEHHUS,
TEOpHUsl BEPOSTHOCTEH, ONEPAlMOHHOE HCYHCIEHUE. 2 Kype /
K. H. Jlyary [u np.] ; moxg pen. C. H. ®enuna. 7-e usn.
Mocksa: AUPUC-TIPECC, 2011. - 589, [1] ¢. ISBN 978-5-
8112-4074-6. Dx3eMIusIipel: Bcero 143.

143

Bricmias maTtemaruka B ynpaxHeHHUsX U 3aaadax [Tekcr] : B
2 4. : [yueOHoe nmocodbue nns By3oB] / I1. E. Manko [u ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMILIAPHI:
Bcero 23.

23

Bricmias maTemaruka B ynpaxHeHHUsX U 3aaadax [Tekcr] : B
2 4. : [yueOHoe nmocodbue nns By3oB] / I1. E. Manko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUSPHI:
Bcero 27.

27

I'mypman, Bnagumup EdumoBnu. PykoBOACTBO K pelIEHHUIO
3aJa4 [0 TEOPUM BEPOSITHOCTE M  MaTeMaTU4YECKOU
cratuctuke [Tekct : DNEKTpOHHBIM pecypc] : ydeOHOe
nocodue s By3oB / B. E. I'mypman. 11-e uzn. Mocksa:
IOpaiir, 2023. - 406 ¢ ISBN 978-5-534-08389-7.

https://urait.ru/book/rukovod
stvo-k-resheniyu-zadach-po-
teorii-veroyatnostey-i-
matematicheskoy-statistike-
510436

I'mypman, Bmamumup Edumosuu. Teopus BeposiTHOCTEH H
MaTemMaTHuecKas cTaTUCTHKA [ TekcT : DneKTpOHHBIH

https://urait.ru/bcode/510437




pecype] : yuebHuk st By3oB / B. E. 'mypman. 12-e¢ uzn.
Mocksa: FOpaiit, 2023. - 479 ¢ ISBN 978-5-534-00211-9.

10. [MaremaTudeckas craTuctuka [Tekcr] : TUIOBOM pacder AJis 136
cTyneHTtoB crneuunansHoctedt 060800, 061000, 061100,
061500 / [cocT. : H. H. Muxeesa, JI. B. Hukonaera, JI. H.
Ilapagyrmuroa]. Momxkap-Oma: MapI'TY, 2006. - 93 c.
OK3eMILIpEL: Bcero 136.
11. [MaremaTuueckass cratuctuka [TeKkcr] METOJUYECKUE 119
YKa3aHUs K BBIOJHEHUIO THUIOBBIX PAacdeTOB Ui CTYACHTOB
cneuuansHocteir 060800, 061000, 061100, 061500 /
coctaputenu H. H. Mmuxeea, JI. B. Hwuxomaesa, JI. H.
IlapapyrmuroBa. HMomkap-Oma: MapI'TVY, 2006. - 59 c.
OK3eMILIpEL: Becero 119.
DJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPChI
1. |Hayunas snextponnas 6ubnmuorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snekrponnas Ouodnanoreka «KubepieHHHKa» http://cyberleninka.ru
[MPOD®ECCHUOHAJIbHBIE BA3bI JAHHBIX 1 THOOPMAILIMOHHBIE CITPABOYHBIE
CUCTEMBI
1. |CnpaBouHo-npaBoBas crcrema KoHCyabTaHT+ http://www.consultant.ru
2. |UudopmarmonHo-npaBoBoii moptai ['apant http://www.garant.ru
3. [IIpodeccroHanbHbIe CIpaBOYHBIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 0a3a v MporpaMMHOE 00ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 329 (1) Buneomaruutopon Panasonic- NV-[Microsoft Windows
FJ730 (1), Mocka mapkepnas 120x240(Enterprise, Microsoft
cMm (1), Maraurona ®@wiunc AZ1065(Office Standard, AreHT
(1), Hoyroyk Acer Aspire E1 15,6"(Dr.Web, Microsoft
(1), TeneBuzop JVC AV-2136EE (1),|Access, Microsoft Visio
Tenesuzop LG 55" 55 LB650V (1),|Professional,  Microsoft
Kommtext yue6HoM Mebenn (1) Project Professional,

Microsoft Visual Studio
Enterprise, Kommiekt 10
AJId pCIICHUA OCHOBHBIX
MOJIB30BAaTCIBCKUX 3aJay,

CnpaBoyHas npaBoBas
cucreMa "KoHcynpTaHT
ITmroc", Kommiaext

I"”APAHT-Mactep

Paszen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLIEHOYHBIX
CPEJICTB

Kputepun onieHUBaHUS WHIANKATOPOB TOCTIKEHUSI KOMIIETCHIIUN HATIPABIICHBI HA!

- YCBOEHHE TECOPETUUYECKOro Marepuaia (00beM 3HaHWM, TITyOMHA YCBOEHUS), IPEIYyCMOTPEHHOTO
paboueii mporpamMmoii;
- YMEHHUE H3JIaraTh Marepuai (4e€TKOCTh, TPAMOTHOCTh M3JIOKEHHSI MaTepralia, TOYHOCTh H




MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHU.
[IIkaa olleHUBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH [Ixana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[ToporoBbiii OOyuaromuiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJeT-
YpOBEHb IPOSBISET YMEHHE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaia,
HEIOCTaTOYHO TpaBUWIbHbIE (HOPMYITHUPOBKH, HCIBITHIBAET
3aTPYJHECHMS B BBIIIOJIHEHUY IIPAKTUYECKUX 3aaHUN.

[IponBunyteiii  [OOydaromuiicss TBEpIO 3HAET MPOTPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JlaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH U TIPUEMAMH MX BBITOJHCHHS

Bricokuil ypoBeHb [OOyuaromuiics r1yOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN|  OTJIMYHO
MaTepHual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI Ha IIOCTABJIEHHbIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPHs C MPAKTUKOW, MPU 3TOM
oOydaromuiics  He  3aTpyldHseTcss C  OTBETOM  IIpu
BUJIOM3MEHEHNH 3aJ[aHus, CBOOOHO CIPABIISIETCS € 3a7a4aMH,
BOIpOCAaMM ¥ JAPYTMMHU BHJIaMU TNPUMEHEHUS 3HAHHM,
MOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduyecKod IUTepaTypoi,
NePUOANYECKUMH U3JaHUSMH, MpPaBWIbHO OOOCHOBBIBAET
NPUHATBIE peIIeHUsi, CBOOOJHO BIaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IPUEMaMH BBIITOJIHEHUSI IPAKTUUECKUX paboT

7.1. IlpomexyTouyHast aTTecTalus 00y4arouuxcs
[TpomexyTouHasi aTrectanusi oOy4yarolMXcs HalpaBjieHa Ha OLIEHWBAHUE PE3YJbTaTOB OO0YUYEHUS
10 AUCUUIUIMHE (MOTYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMA U3 0a3bl (OHIA OLIEHOYHBIX CPEJICTB I10
o0pa3oBaTeNbHOI MporpamMmme.

2 ceMmecTp
ITpumep OnJieTa NpOMeKYTOYHOM ATTECTALNH
IToBOMKCKMM IOCYAAPCTBEHHBIN TEXHOJIOIMYECKUN YHUBEPCUTET
DK3AMEHAIIMOHHBIA BUJIET Ne O
o aucuuiuinHe «MaremaTukay
Hampasnenue 27.03.05 HnHoBaTHKA

HaHpaBJ'IeHHOCTB «anaB.ﬂeHne HHHOBAIIUOHHBIMH IMPOCKTAMMN




1. Meron ['aycca pelieHust CUCTEM JTMHEUHBIX YPABHEHUM.

2. CkansipHOe mpou3BeJeHUE BEKTOPOB. CBOMCTBA CKAIAPHOTO MPOU3BEIACHUS
BEKTOPOB.

3. YcnoBus napaJuIeaIbHOCTH U MEPIEHAUKYIIIPHOCTH MPSMBIX HA IUNIOCKOCTH.

4. 3adaua 1. Haittu dy pynkuuu y = 250G+ 1),

3aBenyromuii Kagepoil BeICIIEH MaTeMaTUKI
npodeccop, AOKT. (Hpu3.-MatT. HAyK / B.A. UBanos /

« » 2023 r.

KonTpoabnasa padora

«IIpsimasi Ha MJIOCKOCTH
1. Haittu npoekmuto Touku A(—1; 2) Ha npamyro 3x — 5y —21 =0,
2. B Toukax nepeceuenus npsamoi 2 x + 3y — 6 =0 c ocsimu KoopaUHAT
BOCCTAHOBJICHBI IEPIICHAMKYJISIPBI K 3TOU NpsiMor. Hanaure ux ypaBHEHUSI.
3. Jlansl Bepuuabl napaienorpamma A(9; — 3), B(4; —2) u C(-7; —5). Haiitu
YPABHEHUS AUATOHAJICH.
4. Jlau TpeyrodbHUK ¢ BepmrHamu A(S5; —4), B(—1; 3) u C(— 3; — 2). Haiitu:
a) ypaBHeHUE BbICOTHl BD;
0) ypaBHeHuEe Mepuanansl BM;
B) YroJI MEX]ly BICOTOU U Meauanoi BM.
5. Joxkazatk, uto Tpu Touku A(3;—5), B(—1; 1) u C(— 3; 4) nexxat Ha ogHOMI
IIPSAMOM.
6. CropoHbl TpeyroJibHUKA 33/I1aHbl ypaBHEHUsIMU: 7 x — 6y + 9 = 0;
Sx +2y—25=0; 3x+ 10y +29 = 0. Haiitu KoOpIHATHI BEPIIHH U
ypaBHEHUS BBICOT TPEYTrOJbHUKA.

7. TlpuBenuTe K KAHOHMYECKOMY BUAY ypaBHeHHE 9 x2— 36 X +)2+2 +1=
0, ompenenuTe TUT JUHUU U TIOCTPONTE TpaduK.

KonTposabHnas padora



«dupPpepenunanbHoe ucyucIeHHe PYHKUUM OJHOW IepeMeHHOW»
1. Haiitu npou3BOgHYIO (DYHKIIHIA:
a) y=(x2—3x +5)4 0) y=arcsines;  B) y=log(x — cos x).
2. Haiitu dy dyskiuu:
a) y=2snGx+1D. 6) y=sin3(x+1/x).
3. Haiiru d %y:
a) y =sin?x;
4. HWccnenoBaTh GyHKIHUH U IOCTPOUTH rpaduKu:

a) y=2x3-3x*+ 1.

2 cemecTp
IIpumep OmieTa MpoOMeKyTOYHOM aTTeCTAIIAN
[ToBOJKCKHI TOCYTapCTBEHHBIA TEXHOJIOTUYECKU YHUBEPCUTET
SK3AMEHAIIMOHHBI BUJIET Ne 0
o agucuuruinHe «MarteMaTuka
Hamnpasneaune 27.03.05 Hnnosaruxa

HarmpaBineHHOCTh «YnpagJenue MHHOBAMOHHBIME IPOEKTAMI

1. Metoap! pemienust nuddepeHInaIbHbIX YpaBHEHUH ¢ pa3elIeHHbBIMU TIepeMEHHBIMU,
T epeHInanbHbIX YPaBHEHUNH C pa3leNsIoIIUMUCA MEPEMEHHBIMH, OJIHOPOJHBIX
YPaBHEHUM NEPBOTO MOPSIKA.

2. IMpusnak JleitOHMIIA CXOAMMOCTH 3HaKouepeaytomerocs psaa. OneHkKa ocratka psja.
3. IlpaBuio cBefeHHs JBOMHOIO HHTETpajia K MOBTOPHOMY (T€OMETPUUECKHI BHIBO).

4. 3a0aua 1. Haiitn yacTHbIe Mpou3BOAHbIC GyHKIMH Z =In (X2 +y 2 — xy).

3aBemyromuii kadenpoil BeICIICH MaTeMaTHKH

npodeccop, TOKT. pu3.-MatT. HAYK / B.A. BanoB /

« » 2023 r.




KonTpoabnas padora

«le/l.]'IO)KeHI/Iﬂ onpeacjJicHHOro MHTErpajaa»

1. Haiitu ruiomaay miockux Guryp, OrpaHMYeHHBIX JTUHUSMU:
1. y=2x + 1, y=4-x2

2. y = (x—4)2 y=16-x2

3. Y2 =x+1, y>=09-x

2

Boruuciants  o0beMbl  Tell, 0Opa30BaHHBIX  BpalleHUEM
ocu Ox uryp, orpaHHUECHHBIX JIUHUSIMU:

1.y
2.y =X, y = 4X.

4 — X2, Yy =X,

3.y = —xX2+4, y=x+2.

3. Bpmumcnute 00beMbl  Tell, OOpa30BaHHBIX  BpAICHUEM
ocu OY uryp, orpaHUYEHHBIX JIUHUSIMU:

1. x=y? x=0, y=2
2. y=Xx3, y=2x
3. y=2x, x=0, y=2, y=6.

KonTpoabnasa padora

BOKpYT

BOKPYT

«AupdepenunaibHoe MCHUCTeHHEe (PYHKUUM HECKOJbKHX IepeMeHHbIX»

1. Haiith yacTHBIC MPOU3BOIHBIC (DYHKITHMN:

a)z= eM™e sV ) z=x2ecos (xy) B)z=In (x?+Yy?— xy).
2. Haiit monabie quddepernuanst GyHKITHI:

a)z= eY; 0) z=sin (xy) ;

3. Bbruuciauth npuOInuKeHHO:

a) 1,05 198 0) sin 62

4. HaitTu BTOpbIE YaCTHBIE TPOU3BOIHBIC (DYHKITHIA:



a) Zz=XSsiny +Yysinx; 0) z =xy tg(xy); B) Z =X Iny.
5. Haittn d? z Qynxmmii:

a)z=x2eC0SY; 0) z=2x> — x3)%+ 2y2

6. Haiitu s3xcTpemMyMmbl QyHKITHIA:

a) zZ =xX2 —Xy+ y*+9x -6y + 20;

0) z =6x2 —7Xxy + 2y*+ 6x —3y;

B) Z =4x* —5xy + 3y’—9x—8y.

Teer «AuddepeHunaibHble yYpaBHEHHD)
1. O6mum perenueM audPepeHIaIbHOTO YpaBHEeHUS )’ = y ABIISICTCS
a)y=C-e*,tne C=const 0.)y=C-¢e, rne C=const B.)y=¢e'
2. O6mwum petrenueM nuddepeHImaibHOTO ypaBHEHUS Y’ = 2X ABISIETCS
a)y=x )y=2+C,rne C=const B.)y=x2+C, rae C=const.
3. YactapM permeHueM audpepeHInaIbHOTO YpaBHEHHS )’ = V' SIBISICTCS
a.)y = 2e* 0.)y=-¢€" B.)y = C-e", rne C = const.

4. YactabiM perieHueM qudpepeHnnanbHoro ypaBHeHus )’ = ,
YAOBJIETBOPSIONINM 3aIaHHOMY YyclioBHIO, uTO Y(0) = 3 siBisieTcs

a.)y=C-e,rne C=const; 0.)y=2¢e; B.) y = 3¢
5. YactHbIM penerremM auddepeHnnanbHOro ypaBHEeHUS )’ = 2X sIBIsSETCS
a)y=x 6.)y =X B.) y = 2X°

6. O6mum pemennem auddepennuansaoro ypasaenus V" —4y' — 5y =0
SIBIISICTCS

a.) y = Cie™ + C2e™, rne C1= const,C, = const
0.)y = Cie"+ C2e™, e C1= const, C2 = const
B.) y = C1e> + C2e™, rne C1 = const, C2= const .

7. O6bmmm pemennem auddeperumanpsHoro ypaBHenus )" —4y' + 13y=0
SBIISIETCS

a.) y = Cie* + C2¢¥, rae C1= const, C2= const



6.) ¥ = e?(C1c0s3x + C2sin3x) rme C1= const, C> = const

B.) y = e¥(C1c082X + C>5in2x) rae C1 = const, C> = const .

8. O6mmm pemenueM auddepeHnnanbHoro ypaBHenus )’ —6y’ + 9y = 0
SIBIISICTCS

a.)y = Cie®* + C2e*, rne C1= const, C> = const
6.) y = Cie® + C2¢™*, rne C1 = const, C> = const
B.) y = C1e* + xC2¢*, rne C1 = const, C2 = const .

9. OOuuMm pemienueM auddepeHnuraibHoro ypaBuenus y” + 6y’ + 9y = 0
SIBIISICTCS

a.)y = Cie® + C2e™®, rne C1 = const, C, = const
0.)y = xCie® + C2e™>, Tne C1= const, C> = const
B.) y = Cie®+ Coxe™, rne C1 = const, C2= const .

10. OOmuMm pemenueM nuddepeHuuanbHoro ypasuenus y” + 4y" + 13y = 0
SBIISIETCS

a.) y=e*(Cicos(-2x) + C2sin(-2x)), rae C1= const, C> = const
0.) y=e*(C1c0s3x+C>sin3x), roe Ci=const, C,=const
B.) y=e?(C1c083x + C2sin(-3x)), raeCi= const, Co=const .

11. Yactroe pemenne JIHJY 2-ro mopsaka y” —5y' + 6y = (3x5) e umeet
BUJI

a.) y* = (Ax*+ Bx + C) &*

0.) y* = (Ax*+ Bx*+ Cx)

B.) y* = (Ax*+ Bx*+ Cx) *.

12. Yactnoe pemenue JIHIAY 2-ro nopsiaka " — Sy’ + 6y = 3x + 2 umeeT BuA
a.) y* = (Ax*+ Bx) &

0.) y*=(4x + B) &

B.) yY*=Ax+B.

13. Yactroe pemienue JIHY 2-ro nopsiaka y” —5y' + 6y = (3x2—5) €* umeer
BU/T



a.) y* = (Ax*+ Bx + C) &
0.) y*=(4Ax + B) &
B.) y* = (Ax*+ Bx *+ Cx) €.

14. Yacrtuoe pemenue JIHY 2-ro mopsinka )" — 2y’ +y = € umeer Bua

a.) y* = Ax? &

6.) y* = x?¢&

B.))V*=4.

15. Yacruoe pemenue JIHIY 2-ro nopsiaka )" — 2y’ + y = e* uMeeT BUA
a.) y* = Ax

0.) y* = Ae™

B.) y* = Ae*.

16. YactHoe pemenue JIHJY 2-ro nopsaaka y" — 2y’ +y = x* ©MeeT BUJ
a) y*=(4Ax*+ Bx + () &

0.) y*=x?¢&

B.) yV*=Ax’+Bx+C.

17. Yactnoe pemenue JIHIY 2-ro nopsiaka y"-4y'+13y=e> umeer BUJ

*— er

a.) y
0.) y*=Ae*

B.) y*=e?(Ac0s3x+Bsin3Xx).

18. Yacrtroe pemenue JIHJ[ 2-ro mopsiaka )" — 4y’ + 13y = x e* umeeT BU
a.) y*=A4 ¥

6.) y* = (AX + B) ¥

B.) y* = e”(Acos3x + Bsin3x).

19. YactHoe pemenue JIHJY 2-ro mopsinka y” — 4y’ + 13y = 4e*Sin3X umeet
BU/T

a.) y* = e*(dxcos3x + Bxsin3X)
6.) y* = Axesin3x

B.) y* = e”(Acos3x + Bsin3x).



20. YactHoe pemenne JIHY 2-ro mopsiaka y” — 4y’ + 13y = (1-5x)e>sin2x
MMEET BU/I

a.) y* = e*(A4x + B)sin2x

0.)y* = e®(Acos3x + Bsin3x)

B.) y* = e¥(Acos2x + Bsin2x).

21. Yacruaoe pemenue JIHAY 2-ro nmopsinka " —4y' + 13y = ¥C0S2X umeer
BU/T

a.) y* = Ae®*cos2x
6.)y* = e¥(Acos2x + Bsin2x
B.) y* = xe¥(Ac0s2x + Bsin2x).

22. Yactaoe pemenue JIH/Y 2-ro mopsaka y” —4y" + 13y = e*(4xcos3X +
(3x2+1)sin3x) umeet BUA

a.) y* = xe*((4x + B)cos3x + (Cx*+ Dx + E)sin3x
6.) y* = ((Ax*+ Bx + C)cos3x + (Dx?+ Ex + F)sin3x) e
B.) y* = ((Ax*+ Bx + C)cos3x + (Dx?+ Ex + F)sin3x) xe*.

23. Yacruoe pemenue JIHAY 2-ro mopsaka " —4y' + 13y = e*(4xcos2x +
(3x2+1)sin2x) umeet BUA

a.) y* = e*((4Ax + B)cos2x + (Cx? + Dx + E)sin2x)
0.) y* = ((4x*+ Bx + C)cos2x + (Dx* + Ex + F)sin2x) &%
B.) y* = ((4x >+ Bx + C)cos2x + (Dx?+ Ex + F)sin2x) xe®.

4 cemecTp
IIpuMmep OmiieTa NPOMEKYTOUHOM aTTECTALMU
IToBOMKCKMM IOCY AAPCTBEHHBIN TEXHOJIOTUYECKUM YHUBEPCUTET
DK3AMEHAIIMOHHBIA BUJIET Ne 0
o gucuumniae «MarteMaTuka
Hampasnenue 27.03.05 HWnuHoBaTHKA

HamnpaBieHHOCTh «YnpaBiieHre HHHOBAIIMOHHBIMH IPOEKTAME



1. ®opMmyna moiHON BeposiTHOCTH, (hopmya beiieca.

2. Tucniepcus TUCKPETHO# CTydaiiHoi Bemunabl. CBONCTBA JIUCIIEPCHH.

3. Toyeunsle OIICHKHU ITapaMETPOB pacCIpCaAciICHUd. HCCMCHICHHOCTI), COCTOATCIBbHOCTD,
3¢ (HEKTUBHOCTD.

4. B maptuu u3 10 uzgenuii 3 OpakoBaHHBIX. J[J11 MpoBepKu Hayraj BEIOMpaeTCs 6
uznenuit. [laptus OpakyeTcs, eciu cpeu HUX OpaKoOBaHHBIX HU3JEIUi Ooee 2.
OrnpenenuTs BEPOSITHOCTh TOTO, YTO MApTHUsl OyIeT 3a0paKoBaHa.

3aBemyromuii Kadeapoil BEICIICH MaTEeMaTHKN

npodeccop, TOKT. pu3.-MatT. HAYK / B.A. VBaHoB /

« » 2023 1.

HNToroselii ceMecTPOBbIN KOHTPOJIb

1. SIBnArOTCS M HECOBMECTHBIMU COOBITHS: ONBIT — JBAa BBICTpENa MO MUIICHU: A =
{xots ObI 01HO MoMaAanue}; B = {X0oTs ObI OMH TTpOMaXx } .

2. O0pa3yroT JIA MOJIHYIO TPYIITY CIICTYIOIIHE COOBITHS:
OmnbIT — OpocaHue ABYX MOHET; COOBITHS:
B1 = {nossnenue nByx repboB}; B2 = {nosBienue npyx mudp}.

3. Haygauy BBIOpaHO HaTypalbHOE YHCIIO, He TipeBocxosmee 10. KakoBa BEposITHOCTH
TOT0, YTO 3TO YHUCJIO SBJISICTCSI TPOCTHIM.

4. IlogOpackiBaloTcs JBa WrPaIbHBIX KyOHMKa, IOJCUYUTHIBAETCI CyMMa OYKOB Ha
BepXHUX TpaHax. Hailtu BeposTHOCTh coObITUSA B, cocTosIIero B ToM, 4TO Ha BEPXHUX
rpaHax KyOMKOB B cymMmMe OyJEeT 9 OUKOB.

5. CKOJNBKUMHU pa3Iu4HbIMUA CIIOCOOAMU MOXHO BBIOpaTh TPU JIUIA HA TPU Pa3IUYHBIC
JOJKHOCTH U3 JECATH KAaHAUIATOB

6. Ha cemu ommHakoBbIX KapToukax Hammcanbl OykBbl K,3,A,M,25,H,E. Kaprtouku
MEePEMEIINBAIOTCS U Hayraj packiaJbIBaloTcs B psiA. KakoBa BEpOSATHOCTh TOTO, YTO
nosyuutcs ciioBo OK3AMEH?

7. Cpenu 30 cTtyaeHTOB Tpynibl, B KoTopoil 10 meByIek, pa3wirpbiBaeTcs 5 OUIETOB.
Haiiti BeposSITHOCTH TOTO, UTO Cpeau o0anaTeseii OUIeTOB OKaXKeTCs 2 ACBYIIKH.

8. Ha otpeske HaTypasbHOTO psifa oT 1 10 20 HAWTH YaCTOTY MPOCTHIX YUCEIL.



9. OmBIT COCTOUT B TOM, YTO CTPEJIOK MPOU3BOIUT 3 BhICTpesa mo muiieHu. CoObITHe
Ak = {momajgaHue B MUIIEHb NIpU K-OM BbIcTpene (x = 1, 2, 3)}. Bripazurts uepe3 Ai,
Ao, Az cnenyromme coOpiTHs: A = {x0Ts Obl 0J1HO Momnamanue}; B = {Tpu nmomamanus};
C = {tpm mpomaxa}; D = {xoTs Obl OAWH mNpoMax}; E = {poBHO nBa
nonaganus}; F = {Tonbko ogHO momagaHue}.

10. B ypue naxoautcst 10 kpacHbIX U 6 Oenbix mapoB. M3 ypHBI mociieoBaTeIbHO 0e3
BO3BpallleHus u3BJiekarorcs 3 mapa. Haiitu BeposTHOCTh TOTO, 4TO BCe 3 1mapa Oenble.

11. B xaxxaom u3 Tpex sAmukoB HaxoauTcs no 30 neraneit. B nepsom 27, Bo BTOpoM 21,
B TPETheM 24 CTaHAAPTHBIX U3AeNuid. 13 KaxkI0T0 SAlMKa Hayady BEIHUMAIOT 10 OJHOU
neranu. KakoBa BEpOATHOCTH TOTO, YTO BCE TPU BBIHYTBHIC JACTANH OKAKYTCA
CTaHJAPTHBIMU.

12. Ha 30 oguHakoBbIX keToHax Hamucaubl 30 yuce ot 1 10 30. X)KeTOHBI TOMEIIEHEI B
MakeT W THIATEJIbHO TepeMeniaHbl. KakoBa BEpPOSITHOCTh BBIHYTh JKETOH C HOMEPOM,
KpaTHbIM 2 uiu 37

13. B norepee pasbirpeiBactcss 10 OmmeroB, m3 HUX 4 Owiera BBIUTPBIMIHBIX. HEkTO
kynui 3 6mrera. KakoBa BEpOSTHOCT TOTO, YTO XOTsI ObI OJTUH M3 HUX BBIUTPACT?

14. Ha 6a3e HaxomsTCs JAMITOYKH, M3TOTOBJICHHBIC Ha ABYX 3aBomax. Cpemau Hux 70%
U3TOTOBJEHO TeEpBbIM 3aBojgoM U 30 % - BTOphIM. M3BecTHO, uTO M3 Kaxaeix 100
JIAMITOYEK, U3TOTOBJICHHBIX IIEPBBIM 3aBOJOM, 95 yHOBIETBOPSAIOT cTaHIapTy, a u3 100
JAMTIOYEK, M3TOTOBJIEHHBIX BTOPBIM 3aBOJIOM, YIOBJIETBOPstoT cTanmapty 90. Haiitu
BEPOSITHOCTh TOTO, UTO B3ATas HAyJady JIaMIIOYKa OyJeT YIOBICTBOPATH CTAaHAAPTY.

15. B smmke 6 mapos, u3 koTophix 4 Oenble. Haynmauy msBnekatorcs 3 mapa. Haiitu
3aKOH paclpeleNiCHUs] CIy4ailHOM BEMWYMHBI X — 4ucia OeJbIX IIapoB B BBIOOPKE.
Haiitu M(X), D(X).

16. 3akoH pacmpeneneHus MUCKPETHOM CIy4ailHOM BEIWYWHBI 3a/JaH CJCAyIoIen
Ta0JIULIEH:

0,2 0,4 0,3 01

Haiitu ¢pyHKkuMio pacnpeaeneHus 3Tou cirydailHON BEJIMYHUHBI.
17. 3anucaTh YUCIOBBIE XapAKTEPUCTUKHA PABHOMEPHOI'O PACIIPEACIICHHUS.

18. Jlanbl HE3aBUCHUMBIE CITyYailHbIC BETUYNHBI X U Y



< T K

1 2 3
0,1 0,3 0,6
-3 -2 0
0,6 0,3 0,1

Haittu DX + 3Y); D(X - Y); M(XY).

IIepedens BOIIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTAL[UN

10.

11.

12.

13.

2 cemecTp
Bonpocsl 1j1s 3k3aMeHa

Yro Takoe onpenenutens? [Ipu kakux npeoOdpa3zoBaHUSIX BETUINHA
ONPEIEIIUTEIISI HE MEHSETCS?

B kakux ciyyasx onpenenauTenb paBeH Hyt0? UTo crneayer u3 paBeHCTBa
ONPEACTUTEIISI HYTI0?

JlaiiTe onpeneneHrne MUHOPA U anreOpanyecKoro TOMOJHEHHS 2JIEMEHTA
onpenenutens. ChopMyIupynTe MpaBUIO BEIYUCICHUS ONPEACTUTENS.

Kak ocyiecTBIsitoTCSsl IMHEHHBIE Ollepalliyd HaJ MaTpUIIAMU?
Kak nepemHoxarorcs e Matpuilbl? CBOMCTBA MPOU3BEICHUS MAaTPULL.
KakoBa cxema HaxoJeHus: 00paTHOM MaTPHUIbI?

JlaiiTe onpeneneHus: peIeHs] CUCTEMbI JINHEUHBIX alre0panvdecKux
YPaBHEHHU.

Pacmndpyiite NOHATUS «COBMECTHAs, KHECOBMECTHAs»,
«OIpeLEIEHHAs, «HEONPEAEIEHHASY) CUCTEMBI.

Hanummre dhopmynsl Kpamepa. B kakom ciiydae oHU TpUMEHUMBI?
UYro Ha3biBaeTcs paHroM matpuibl? Kak oH Haxoaurcs?
Chopmynupyiite TeopeMy Kponekepa — Kanemu.

[Ipu KakuX yClIOBUSX CUCTEMA JIMHEHHBIX anreOpanyeckux ypaBHEHUN
UMeeT MHOXECTBO pemieHnit? Korna oHa mmeeT eAMHCTBEHHOE pPelIeHe?

Onumute Meton [aycca perieHus cucteM JTUHEUHbBIX YPaBHEHUM.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Kakue Hen3BecTHBIE HA3BIBAIOTCS CBOOOJHBIMH, a KaKhe 0a3UCHBIMU?

Kakue 0coOeHHOCTH pelieHus] OJJHOPOIHBIX CUCTEM JIMHEUHBIX
anredpandeckux ypaBHeHH Brl 3HaeTe?

Kak cTpoutcs pyH1amMeHTalIbHAsE CUCTEMA PEILICHU?

Kak BBINOJTHAIOTCS JTUHEMHBIE onepaliuy HajJ BekTopamu? KakoBbl
CBOMCTBA 3TUX ONEpaInii?

Kakue BekTopa Ha3bIBAIOTCA JINHEWHO 3aBUCUMBIMU, a KAKUE JINHEWHO
HE3aBUCUMBIMU?

Yro Takoe 6a3uc? Kakue BekTopa o0Opa3yroT 0a3uc Ha MIIOCKOCTU U B
POCTPAHCTBE?

Kaxkoii 6a3uc Ha3bIBAIOT IEKAPTOBBIM?
UYto Takoe KOOpAMHATHI BEKTOpA?

UTo Ha3bIBAETCS CKAJISIPHBIM IPOU3BEICHUEM BEKTOPOB? KakoBbI €ro
cBoicTBa?

Uto Ha3bIBa€TCsl BEKTOPHBIM MTPOU3BEECHNEM BEKTOpOB? KakoBbI ero
cBoucrTBa’?

Uto Ha3bIBAETCSl CMEIIAHHBIM ITPOM3BEICHHEM BEKTOPOB? KakoBbI €ro
cBoiicTBa?

3anumuTe B BEKTOPHON M KOOPJAMHATHOM (hopMax yCIOBUS
KOJUIMHEAPHOCTU, OPTOTOHAJIBHOCTU U KOMIUIAHAPHOCTU BEKTOPOB.

[IpsiMas TuHUA HA MIJIOCKOCTH, €€ 00I11Iee YpaBHEHHE.

JlaiiTe MOHATHE HOPMAJIBHOT'O Y HAITPABJIAIOIIETO BEKTOPOB MPSIMON Ha
MJIOCKOCTH, YTJIOBOTO KO3 dHUIIHEHTA.

3anumuTe pa3InuHbIe BUABI IPSIMOM U YKA)KUTE FT€OMETPUUECKUNA CMBICIT
NapaMeTpOB YPABHEHUS.

3anuimTe YCI0oBUA MApAJUICIAbHOCTU U IICPIICHAUKYJIIPHOCTH IIPAMBIX Ha

IJTIOCKOCTH B CJIy4ae pa3jIMYHbIX BUJIOB YPABHEHUU MPSIMBIX.
Kak HaliTu TOUKy mepecedeHus IpsIMbIX Ha TIJIOCKOCTH?

Kak Berumnciasercs PaCCTOAHNUC OT TOUYKH O0 HpﬂMOﬁ Ha TUIOCKOCTH?

I[aﬁTe OIPCACIICHUC DJUINIICA U 3AIIUIINUTE €T'0 KAHOHUYCCKOC YPABHCHHUC.

JlaiiTe onpeneneHue runepOoIIbl U 3aUIIATE €€ KAHOHUYECKOE



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

ypaBHEHHUE.

JaiiTe onpeneneHue napadosbl U 3alUIINTE €€ KAHOHUYECKOE
YpaBHEHHUE.

N3noxute cxemy MpUBEICHUs OOIIET0 ypaBHEHUSI KPUBOU BTOPOTO
MOPSAJIKA K KAHOHUYECKOMY BUY.

JlaiiTe MOHATHE MOJIIPHON CUCTEMBI KOOPIMHAT.
OnummTe napameTpudeckuil cnoco0 MOCTPOCHUS TMHUN Ha TIIOCKOCTH.
[TnockocTs, €€ ob1iee ypaBHEHHUE.

Kak onpenensiercss B3aMMHOE PacIioioKeHUE MII0CKOCTEN? 3anuimTe
YCJIOBHSI NapAJJIENbHOCTH U MEPIEHIUKYIISPHOCTH MIIOCKOCTEH.

Kak Beruncasercs PaCCTOAHNUC OT TOUYKH A0 TJIOCKOCTH ?

3anumuTe pa3IndyHbIe BUAbl YPABHEHUN MPSAMOU B POCTPAHCTBE U
MOSICHATE CMBICJI IapaMETPOB, BXOAAIIMX B YPABHECHHUS.

N3noxute cxemy MpUBEICHUS OOIINX YpaBHEHUN MTPSMOU K
KaHOHUYECKOMY BHUIY.

Kak onpenenuTs B3aMMHOE pacloJIOKEHHUE NPSIMBIX B TPOCTPAHCTBE?
Kak BbIuncIgeTCsl pacCTOSIHUE OT TOYKH 10 MPSAMOU B TPOCTPAHCTBE?
Kak onpenenuTs B3aMMHOE pacHOJIOAKEHHUE MPSIMOM U TIIIOCKOCTH?
Kaxk umiercst Touka nepeceyeHust NpsiMOr U MIOCKOCTH?

Ha3oBuTe nMoBepXHOCTH BTOPOTO NOPSIIKA U HAMIIUTE UX KAHOHUYECKHE
YPaBHEHHS.

ApI/I(bMCTI/IIIeCKI/Ie oncpanmn HaJl BCHICCTBCHHBIMU YN CJIAMH U UX
YIHopAOJOYCHHC. HCHpCpBIBHOCTB MHOKECTBA BCIICCTBECHHBIX YUHCCEII.

OFpaHI/ILICHHBIe YHCJIOBBIC MHOXKXCCTBA, MAKCUMYMbI, MUHUMYMBI.
CuMBOIBI MATEMATHYECKOM JJIOTUKH, UX UCITOJIB30BaAHMUC.

Yucnonas IOCJICA0OBATCIIbHOCTD. OHpe)IeJ'ICHI/IC, CITOCOOBI 3alaHUA,
apI/I(l)MeTI/I‘-IGCKI/Ie I[CI>'ICTBH$I, OI'PAaHMYCHHBIC 1 HCOI'PAHUYCHHBIC
YK CJIOBBIC ITOCIICAOBATCIBbHOCTH.

Bbeckoneuno Maible 1 OECKOHEYHO OOJIBIIHNE IIOCJICA0BATCIbHOCTH:
ONPCACIICHUA U UX OCHOBHBIC CBOMCTBA.

Cxoasmuecs nocienoBarenbHoCTU. [Ipenen uncioBoit



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

IIOCJICA0BATCIIbHOCTH.
MOHOTOHHBIC IIOCJICAOBATCIIBHOCTU.

®yHkuus, cnocoObl 3aganud. O0nacTe onpeneneHus. O01acTh 3HaYECHUN.
[lepuonnunocts. I'paduk GpyHKIMM U ypaBHEHHE rpaduKka PyHKLINH.

Knaccudukanuus pynkuunii. YeTHsle, HeUeTHbIE (PYHKIUU.
beckoneuno manasi GyHKIIMS B TOUKE.

CBoiicTBa OECKOHEYHO MAJIbIX (DYHKIUH.

[Ipenen pyHKIMU B TOUKE.

CaoiicTBa npenenoB GyHKIIHM.

beckoneuno 6ounbiias pyHkuusa. Csi3b OECKOHEYHO MAJION U OECKOHEYHO
O0JBIION (PYHKIUH.

[TepBeIit 3ameuarenbHblid npeaen. CiencTBusl.

Bropoii 3ameuarenbHbli nipeneit. CaeacTBus.

PackpriTHe HEONIPENETIEHHOCTEN.

OnHOCTOPOHHUE TIPEAEIBI.

HenpepreiBHOCTH yHKIIMU B Touke. Kinaccudukarus Touek pa3pbiBa.

Onpenenenre nporu3BOAHON. ['eOMeTpHUUECKNA CMBICIT POU3BOIHOM.
PU3UYECKUN CMBICII TPOU3BOHOM.

OcHOBHBIC TIpaBUIIa BRIYUCIICHUS MPOU3BOIHBIX B TU(PepeHITHANTOB.
[IpaBuno nuddepeHnmpoBanus CI0KHONU QYHKITUH.

Tabmuia mpou3BOTHBIX.

[Tpon3BOHBIE BRICIIIUX TTOPSIIKOB.

MexaHnyeckunii CMBICIT BTOPOU TPOU3BOJHOM.

[Mpunoxenue quddepenmnurana Kk TpuOINKEHHBIM BEIYHCICHHSIM.
[IpaBuio Jlonuraist paCKpbITUS HEOTIPEAECIEHHOCTEM.

JlocTatouHble mpu3HaKH (YCIOBHS) MOHOTOHHOCTHU AU(depeHIIUpyeMOit
GyHKIUN.

Touku skcTpemyma u skcTpemyM pyukmn. Heobxoammoe ycmoBue
akcTpemyma audepeHnupyeMont QyHKITUHN.
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11.

JocTtaTouHoe ycnoBue 3kcTpeMyMa quddepeHimpyemMoit GyHKIUU.
Brinmykinocts 1 BOrHYyTOCTh Tpaduka dhyHKIuu. Touku nmeperuoa.

AcumnToTsl rpaduka GyHKIIMU: BEPTUKAJIbHbIC, TOPU30HTAIIbHbIE,
HAKJIOHHBIE.

O6m1as cxeMa uccinenoBanus ¢yHknuu. [loctpoenue rpadukon
GyHKITUH.

3 cemecTp
Bonpocs! 1j1s 3k3aMeHa

[ToHsITHE KOMILIEKCHOTO YHCa. ['eoMeTpruuecKkast MHTepIpeTauns
KOMILJIEKCHOT'O YHUCJIA.

MOIIYJ'IB " apryMCHT KOMILICKCHOI'O 9YMUCJIA. KOMHHGKCHO-COHPSDKCHHBIG
qHucia.

Anrebpandeckas (hopMa 3anMcH KOMILIEKCHOTO uncia. JlelicTBus Ha
KOMILIEKCHBIMM YKCTIaMu B anreOpanyeckon popme. Onepanus
COTIPSDKCHHSI.

Tpuronomerpudeckas Gopma 3anucu KOMIUIEKCHOTO yucia. [leficTBus
HaJ] KOMIIJIEKCHBIMU YUCJIaMU B TPUTOHOMETPUIECKOHN (hopme.

[TokazarenbHast (hopMa 3amucu KOMIUIEKCHOTO uncha. JlelicTBus Hax
KOMIUIEKCHBIMM YHCJIAMU B MTOKa3aTeIbHOM (hopMe.

Bo3BeneHne KOMILIEKCHOI'O YMCJIa B CTEICHb.

Yro Ha3pIBaeTCs epBooOpa3Hoi qanHou Gpynknuu? Teopema
0 nepBooOpa3HeIX. JlailTe onpeenenre HeonpeaeaeHHOro naTerpana. B
4YeM COCTOMT OCHOBHAs 3aJlaya MHTErPAIbHOI'O0 UCUMCTIECHUA?

KakoBBI OCHOBHBIEC CBOMCTBA HEOMPEICIICHHOr0 nHTerpaia? Tabmuia
OCHOBHBIX MHTETPAJIOB.

Onuiute MCTO/J 3aMCHBI HepeMeHHOﬁ B HCOIIPCACICHHOM HHTCIPAJIC.

Merton nunTerpupoBanus o yactsaM. HazoBure kinacchl GyHKITUH,
WHTETPUPYEMBIX T10 YACTSIM.

PaznoxxeHne MHOTOWICHA Ha JIMHEHHBIC U KBAJIpaTHBIC MHOXKUTEIIH C
JEeWCTBUTEILHBIMUA KOA(DPUITUCHTaAMU.
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OmnpenenieHne KPaTHOCTH KOPHS MHOTOYJICHA.

Paznoxenue parmoHalIbHONW JpoOU Ha LENYIO YacTh U 3JIEMEHTApHBIE
JpoOu.

Kakue npobu HaszwiBaroTcs npocteimumMu? MuaTerpupoBanue
MPOCTEHIITNX paIMOHATIBHBIX IPOOEH.

Kak pa3noxuTh NpaBUIbHYIO pAlIMOHATBHYIO P00k Ha TIpocTeime?
HNHuTerpupoBanue ApoOHO-paIMOHATBHBIX (DYHKITUH.

3anauu, TpUBOASAIINE K TOHATHUIO ONPEACIICHHOI0 HHTErpaa (3aaada o
Macce (pUrypsbl, 3aj1a4a O IJIOIIaJAN KPUBOJIUHEHHON Tpanelum ).

[ToHsiTHE UHTETPATILHOU CyMMBI. AJITOPUTM €€ COCTABJICHMUS.
Ornpenenenue onpeaeaeHHOro HHTErpaia o OTPe3Ky. Y CIIOBUE €TI0
CYILLIECTBOBAHMUSI.

['eoMeTprUEeCKU CMBICIT ONIPEAEIICHHOIO MHTETPalia MO OTPE3KY.
DOU3UYECKUN CMBICI ONIPENICIIECHHOTO HHTETpaJIa.
CBolicTBa OIpeIeICHHOI0 MHTErpaa. Teopema o cpeaHeM.

OrnpeneneHHblid MHTETpai U ero Berunciienne. @opmyina Herotona-
JleitOHMLIA.

3amMeHa MepEeMEHHON B OIPEICIICHHOM HHTETPpaJie 0 OTPE3KY.
WHTErpupoOBaHKe IO YacTsAM B ONPEICICHHOM HHTETpaJie Mo OTPE3KY.

['eoMeTpruecKre MPUIIOKEHUS ONIPEICIICHHOTO UHTETpasia: BEIYUCICHUE
MJI0IIAIeH TIOCKUX (QUTyp, IJIMHBI JyTH, 00beMa TeJia M0 U3BECTHBIM
MOTIEPEYHBIM CEYEHUSIM, BEIYUCIICHNE 00beMa TeJla BpallleHusI.

du3nyecKkre ¥ MEXaHNYECKUE TIPIIIOKEHHUS ONIPEICICHHOTO HHTETpaIa.
Breraucienne macc, KOOpJIMHAT IEHTPOB TSAKECTH, MAcC TUIOCKUX
o0J1acTen.

HecoOcTBeHHBIC MHTETPAIBI ¢ 0ECKOHEUYHBIMU TTPEACIIaMH
uHTerpupoBanus (1-ro poaa).

HecoOcTBeHHBIE HHTETPaIbl OT HEOTPaHWYEHHBIX (QYHKIUN (2-TO poaa).

Yro Ha3piBaeTCs GyHKIHMEH IBYX U O0Jee IEPEeMEHHBIX. Y KOKUTE
CIIOCOOBI UX 3aaHUs.

Oo6unacthb onpeenenus GyHKIUU IBYX U Tpex nepemeHHbIX. Kak ona
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n300pa)kaeTcsi TeOMETPUUECKU?
['paduk byHKIIMN TBYX IEPEMECHHBIX.
[Tpenen pyHKIMKM IBYX MIEPEMEHHBIX B TOUKE.

HenpepsIBHOCTh PyHKIIMU JBYX NEPEMEHHBIX. TOUKH U IMHUU pa3pbiBa
(yHKLIHMH IBYX IEPEMEHHBIX.

YT0 HaA3bIBAETCS YACTHBIM U MOJHBIM IMpUpaAIICHUCM q)YHKI_II/II/I?

JlaiiTe onpeneneHne 4aCTHbIX MPOMU3BOAHBIX. KaKk BBIUMCIIAIOTCS YaCTHBIC
POU3BOIHbIE?

Kaxkosn FeOMeTqueCKHI;'I CMBICJI YaCTHBIX ITPOU3BOJHBIX.

HNuddepennmpyemoie dyakuuu. [Toaasiii nuddepennman GpyHKIUM IBYX
NEePEMEHHBIX.

Ero IIPUIIOKCHUA K HpI/I6J'II/I)K€HHI)IM BBIYUCIICHUAM.

YacTHbIC ITPOU3BOJHBIC BTOPOI'O ITOPsAKA. PaBeHCTBO cCMEILIaHHBIX
YaCTHBIX IIPOU3BOAHBIX.

DkcTpemMyM (PYHKIIMU ABYX MepeMeHHBIX. HeoOXxoanmbie U JOCTaTOYHBIE
yCJIOBHSI SKCTpeMyMa QyHKIIUH JIBYX TIEPEMEHHBIX.

Uro Ha3zbiBaeTcs AuddepennnanbubiM ypaBHeHueM? Chopmynupyiite
ornpezeneHus nopsaaka qupdepeHuanbHOro ypaBHEHUs, pEIICHHS
YPaBHEHUS.

N3noxute MeToabl peiieHus i hepeHnaabHOr0 ypaBHEHUS IEPBOTO
HOPAJIKA: a) C pa3IESIOUUMUCS IEPEMEHHBIMU, 0) OTHOPOAHBIX
nudepeHIalbHbIX YPaBHEHUH, B) IMHEUHBIX AU dHEepeHIHATbHbBIX
YPaBHEHHUM.

JlaiiTe onpeaeacHus O0IIero M YacTHOTO perieHui aud depeHInaILHOro
ypaBHCHHS.

B gem cocrout 3anaua Komm? Chopmynupyitte 3anaay Ko
TCOMETPUYECKH.

Chopmynupyiite Teopemy Koru.

JlaiiTe reoMeTpUYECKYI0 HHTEpIIpeTalnio 1uddhepeHnaIbHOTO
YPaBHEHMS IIEPBOTO MOPSIAKA.

KakoB o6uuii Bua nudpepeHuanbHoro ypaBHEHUsI BTOPOTO MOPSIKA U
ero oOI1ero peneHus?
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Chopmynupyiite 3agauay Komm u Teopemy Koru 151 ypaBHeHUi
BTOPOTO MOPSIKA.

N310)kKHUTE METOIBI PEIIEHUN YPABHEHU BTOPOTO MOPSIIAKA,
JOMYCKAIOIMX OHMKEHUE NOopsAKa (TP CiIyyas).

KakoB o0muii B 0AHOPOAHOTO NU(HepeHINaTbHOTO ypaBHEHUS
BTOPOTO MOPSIKA C MOCTOSTHHBIMU Kodddunentamu? Chopmyaupyire
TEOPEMY O CTPYKTYpE OOILEro PEIICHUs TAKOTO YPaBHEHHS.

CKOJIBKO M KaKMX KOpHEH UMEET XapaKTEPUCTUUECKOE YPAaBHEHHE?

Kakoii Bug numeet oO1iee peiieHne JMHEUHOr0 OJJHOPOIHOTO
g depeHIMaIbHOTO YPaBHEHUS IS KQXKI0T0 U3 TPEX CIydaeB KOpHEH
XapaKTEPUCTUUECKOTO YpPaBHEHUSA?

KakoB o0uuii B JMHEHHOTO HEOJHOPOAHOTO AU PEepeHIINaTbHOTO
ypaBHEHHS BTOPOTO MOPsIKA C TOCTOSHHBIMU K03 purtnenramu?
ChopmynupyiiTe TEOpEMY O CTPYKTYpE OOIIEro peieHus TaKoro
ypaBHCHHS.

Pemenne mMHEHHBIX HEOTHOPOIHBIX MU (PepeHITMATBHBIX
ypaBHenuit |l mopsinka ¢ mocTossHHBIMU KOA(DPUIIHEHTAMU CO
CIIEIUATLHOW MTPABOM YaCTHIO.

Pemenue cucrem nuHerHbIX nuddepeHImaibHbIX YpaBHEHUN C
MOCTOSTHHBIMH KO3 (HUITMCHTaAMHU.

Yucnoselie nocnenoBaTenbHOCTU. YUCn0BOM psifi. OCHOBHBIE TOHATHUS
(cxoauMocCTh, CyMMa U Jp.).

Psin reomerpuueckoit mporpeccuu. CyMma psiia reOMETPHUIECKON
IIPOTPECCHH.

Ocrarok psiia. OCHOBHBIEC CBOMCTBA cxosuxcs psaioB. HeoOxoaumeprit
MpU3HaAK CXOAUMOCTH. ClIeICTBHUE, JOCTATOUYHBIM MPU3HAK PACXOAUMOCTH
YHCJIOBBIX PSJIOB.

PH)IBI C IMOJIOKUTCIIBHBIMHA YJICHAMMU. JIOCTaTO‘IHBIe IIPU3HAKHU
CXOANMOCTH 3HAKOITIOJIOKUTCIbHBIX PAI0B (HepeIII/ICJ'II/ITB BCC HpI/I3HaKI/I).

HccnenoBanne Ha CXOAUMOCTD PSAIOB € MOJI0KHUTEIBHBIMU YJICHAMH.
[Tpu3Haky cpaBHEHUS. DTAIOHHBIC YHCIIOBBIE PSIBL. | apMOHUYECKHIA
psan. OG00IEHHBIN TAPMOHUYECKHUH PSIJ.

HCCHGI{OB&HI/IG Ha CXOAMMOCTDB PAAOB C IIOJIOKHUTCIbHBIMH YJICHAMMU.
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[Tpuznak Jlanambepa.

HccnenoBanue Ha CXOIUMOCTD PSJIOB C MOJOKUTEIbHBIMA YJICHAMU.
PaaukanbHbli 1 MHTETpaibHbIN npu3Haku Ko, CXxoauMocTh
0000IIEHHOT0 TAPMOHUYECKOTO PsA/JIa.

3HaKONEepeMEHHbIE psiAbl. JlOCTaTOYHBIN MPU3HAK CXOJIUMOCTH
3HAKOTIEPEMEHHBIX PSA0B. AOCOTIOTHAS U YCIOBHAsI CXOJIUMOCTD
3HAKOTIEPEMEHHBIX PSJIOB.

3nakouepenytomuecs psaasl. [Ipuznak JlelOuuia. OctaTok
3HAKOUEPEIYIOUIErocs psija 1 ero oleHKa.

Crenennblie psaasl. Teopema Abens. CTpykTypa 00JacT CXOIUMOCTH
CTENEeHHOTOo psifa. IHTepBai U paanyc CXOAUMOCTH CTETIEHHOTO PsJia.
CrpykTypa 001acTH CXOAUMOCTH 000OIIEHHOTO CTEIIEHHOTO PAa.

Haxoxaenue 0061acTu CXOAMMOCTH CTEIIEHHOTO Psija.

Paznoxenue ¢pyukmuit B crenennbie psiabl. Paaer Teitnopa u Makinopena.

YcnoBus paznoxxkumoctu GyHkiuu B psg Teitnopa.
Paznoxenue B psg MakiiopeHa HEKOTOPBIX dJIEMEHTAPHBIX (DYHKITHH.

JBoitHol unTerpan. OnpeneeHne, MEXaHUUYECKUN U TEOMETPUYECKU
CMBICJI, CBOMCTBA, TEOpEMa CYyIIECTBOBAHUSI.

Caeznenue k moBTopHOMY (JlexapToBa cucTeMa KOOpJMHAT).
[Iepexon B ABOWHOM MHTETPAJIE K MOJSAPHBIM KOOPIMHATAM.
[IpunosxeHrs TBOWHOTO UHTETpANIA K 3a]ja4aM MEXaHUKH U (PU3UKH.

CeneHue K ABOMHOMY U OOBIYHOMY OINpPEAEIEHHOMY MHTErpaity (s
UUIMHAPUYECKUX OpPYCOB.

[lepexon B TPOMHOM MHTETpAIC K [MIIHHAPUIECKUM U CHEPUICCKUM
KOOpJIMHATaM.

[IpunoxeHus TPOMHOTO MHTETPAJA K 3a/1auaM MEXaHUKHU U (PU3HKHU.

KpuBonunelnble nHTETpansl 1-ro poaa. OnpeneneHue, MEXaHUYECKUI

CMBICII, CBOMCTBA, TeOpeMa CyliecTBOBaHUsA. CBEACHUE K ONPEACIEHHOMY

UHTETpaty.

[IpunoskeHus KpUBOJIMHEHMHOTO HHTETpaja 1-ro poaa K pelieHuIo 3a1a4
MEXaHUKHU U PU3UKHU.

4 cemecTp
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Bonpocsl aj1s 3k3aMeHna
DneMeHThl KOMOMHATOPUKH ( TIEPECTAHOBKH,pa3MEILICHUS,COUCTAHU).

[IpocTpaHcTBO 31€eMeHTapHBIX cOObITUI. CitydaiiHble cOObITHS. ANredpa
COOBITHUH.

Yacrora. BeposTHOCTS.
AKCHOMBI TEOPUHU BEPOSTHOCTEN U UX CIICICTBUS.
Kitaccuueckoe 1 reoMeTpudecKoe ONpeeICHUE BEPOSATHOCTH.

[IpousBenenue coObITHIA. Y CIOBHAS BEPOSATHOCTh. TeopeMa yMHOXKEHUS
BEPOSITHOCTEN.

He3aBucrumele coObITHs. TeopeMa YMHOXEHUS JUIS HE3aBUCUMBIX
COOBITHH.

BeposTHoCTh TOsIBIICHHS XOTsI OB OJHOTO COOBITHSI.

Teopema croskeHHsI BEPOSITHOCTEN COBMECTHBIX COOBITHH.

dopMyIa IOJTHON BEPOSITHOCTH.

BepostHocts runore3. Popmyna balieca.

ITocnenoBaTenbHOCTh He3aBUCUMBbIXUCTIBITAaHUN. Dopmyna bepHyiun.

JlokanwpHas npenenpHas Teopema Myaspa-Jlamiaca,
VMHTETpAIbHAANPEACTIbHASA TeOpeMa, IpeaenbHas Teopema Ilyaccona.

BepoATHOCTh OTKIIOHEHUS OTHOCUTEIIBHOM YaCTOTHI OT MOCTOSIHHOU
BEPOSATHOCTU B HE3ABUCHUMBIX UCIIBITAHUSAX.

HawuBeposTHeliiee 9uciio MOSBICHUH COOBITHS B HE3aBUCUMBIX
HCTIBITAHUSAX.

JIMCKpEeTHBIE CTydailHbIe BEJIMYUHBL. 3aKOH U PAJ pacIpeaeICHUs
BEPOSAITHOCTEUN JUCKPETHOW CIyYalHOU BEJUYHHBI.

MaremaTrudeckoe 0)KUAAHUE TUCKPETHOW CITy4YalHON BEJIWYMHBL.
BepoATHOCTHBIN CMBICIMATEMATUYECKOTO OKHUAAHMUS.

CBoiicTBa MaTEMAaTUIECCKOTOOKHUTaHU.
Jucnepcurst AMCKPETHOM CITy4yailHOM BeIMYUHbBI. CBOWCTBA TUCIIEPCHH.
CpenHee KBaIpaTHUYECKOE OTKIIOHEHHE.

HGHpGpBIBHBIe cnyqaﬁHHe BCJIIMYHHBI. cDyHKI_[I/ISI pacipCaciICHUA
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BEPOSITHOCTEMN CITy4allHOW BEJINYNHBI

[1;moTHOCTE pacipenesenust BEpOATHOCTEW HENIPEPBIBHOMN ClIy4allHOU
BEJIMYMHEI, CBOMCTBA.

MaremaTndeckoe OXXKUAaHUE, TUCTIEPCUS HEITPEPBIBHOU CIIyYalHOU
BEJINYVHBI.

PaBHOMEpHOE pacnipeneneHue. UUCI0BbIE XapaKTEPUCTUKH.

HopwmanbHnoe pacnpenenenue. HopmanbHas kpuBasi. BiausHue
napamMeTpoB HOPMaJIbHOTO pachpeieseHus Ha GopMy HOpMaIbHOM
KPUBOU.

BeposTHOCTH ITOIIajanus B 3aJaHHBIA UHTEPBaAl HOPMAJIBHOM ClIy4alHOU

BECIIMYHHBI.

Brruuciaenue BCPOATHOCTH 3aJlaHHOI'0 OTKJIOHCHUS. HpaBI/IJIO TPEX CUI'M.

LenTpanpHas npenesibHas Teopema JlamyHnosa. Ee MecTo B TEXHHUUECKHUX

IMPUIIOKCHUAX.

[Toka3zarenpHOE pacnpeaesieHue. BeposSTHOCTh NOIAJAaHus B 3a1aHHBIN
VMHTEPBAJI MMOKA3aTEIIbHO PACIPEACICHHON CIy4allHOW BEJINYHHBI.
YucnoBble XapaKTEPUCTUKU MMOKA3aTEIBHOTO PACIPEACICHUS.

OyHKIWS ONHOTO CIIYYaWHOTO apTyYMEHTA U €€ pacIpeIeiICHUE.

MaremaTtudeckoe oxkujianue GyHKIIMU OJHOTO CIy4ailHOTO apryMeHTa.

@yHKIYS IBYX CIy4alHbIX apIyMEHTOB.

[TonsiTue 0 pa3nuuHbIX opMax 3aKoHA OOIBITNX uncen. HepaBeHCTBO
YeoOrimena. Teopembl YeOnimmesa u bepuyiu.

[IpeaMeT u 3a1a4n MAaTEMATUYECKON CTAaTUCTUKH.
['enepanbHas u BLIOOPOYHAS COBOKYITHOCTH.

BapuannoHHbBIN U CTATUCTUYECKUAN PSAIBI. DMIUpUIEcKas PyHKIUs
pacmpeeneHus, CBOMCTBA.

[Tosmron u rucrorpamma.
OcHOBHBIE BRIOOPOYHBIEC XaPAKTEPUCTUKU U UX CBOMCTRBA.

CraTuctuueckoe OIOCHHUBAHUC ITAPAMCETPOB. ToueuHbIe OLICHKU U UX
CBOMCTBA (HCCMCIJ.[CHHOCTB, COCTOATCIBbHOCTD U 3(1)(1)CKTI/IBHOCTB).

HauanbHble 1 HCHTPAJIBbHBIC TCOPCTHUYCCKHNC MOMCHTEIL. OOBIUHEIE
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HavyaJbHbBIC U IICHTPAIbHBIC SMIUPHUISCKIE MOMCHTHI.
MeTo MOMEHTOB JIJIsl TOUCYHOM OIICHKH ITapaMeTPOB pacIpe/IeICHUS.
Meton HauOOoIbIIEr0 MPaBAOTIOI00HS.

HHTepBanbHbIE OLICHKHU, JOBEPUTENIbHASI BEPOATHOCTD (HAJEKHOCTD).
JloBepuTEenbHbIN UHTEPBA

JloBepuTenbHbIE UHTEPBAJIBI 1JIs1 OEHKA MAaTEMaTUYECKOrO OKUIAHUS
HOPMAJIBHOTO PACIPENEICHUS ITPU N3BECTHOMCUTMA.

OyHKIMOHANbHASA, CTATUCTUYECKAS U KOPPEIAUUOHHAS 3aBUCUMOCTH.
VYcnoBHbie cpeHue. BeiOOpoUHbIE ypaBHEHUS PETPECCUM.

HaxosxeHue nmapaMmeTpoB BEIOOPOYHOTO YpaBHEHUS MPSMON JTUHUU
CpPEIHEKBAPATUUYECKON pErpeccuu Mo He CrPYNIUPOBAHHBIM JaHHBIM
METOJIOM HauMEHBIIUX KBajpaToB. Koppensiuonnas Tadbiuiia.

HaxoxaeHue napameTpoB BHIOOPOYHOTO YpaBHEHUS MPSIMON JTUHHUU
perpeccuu o CrpynnMpoBaHHbIM AaHHBIM. BeI0OpOUHBIi K03hDULIIEHT
KOppEJISALMU, CBOMCTBA.



