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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 KPUTHYECKHUI aHaJIuU3, Hay4YHBIX TUCLIUIUIMH U COBPEMEHHBIX
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 ®opmynupyer u
apryMEHTUPYET BBIBOIBI
U CYXKJICHUs, B TOM YHCIIE
C IpUMEHEHUEM
dunocodckoro
MOHATUMHOTO amnmnapara

3HAHUsI: 3HaE€T OCHOBHBIE PA3IUYUS MEXKTY
dakTaMu, MHCHHUSIMH, HHTEPIIPETAIIMSIMEA U OTICHKAMH
yMenusi: YMeer GopMyIupoBaTh COOCTBEHHOE
MHEHUE W apTYMEHTHPOBATH BBIBOBI U CYXKICHUS O
(dakTax, MHCHUSIX, HHTEPIPETAIMSIX U OLEHKAX
uHpopmarun

HaBBIKH: Biazneer cnocoOHOCTHIO (hOpMyIIHPOBATH
coOCTBEHHOE MHEHUE, APTYMEHTUPOBAThH BHIBOJIBI U
TOYKY 3pCHHS

2. OIIK-1 OIIK-1.1. Aranusupyer |3HaHus: 3HAET 33J]a4H, BbIIEISAET 0a30BbIE
Crniocobex 3a[1a4d, BBIIEISACT COCTaBJIAIOIIUE YIIPABICHUS KAYECTBOM B
AHAIN3UPOBATh |0a30BbIE COCTABIIAIOIINE [TEXHUYECKUX CUCTEMAxX
3a1a4u yIPaBJICHUS B yMeHusi: YMeeT aHAIU3UPOBaTh 3a1a4u, BBIICIATh
Hpoq)eCCI/IOHaJH) TEXHUYECKHUX CUCTEMaxX 0a30BbIE COCTABIISAIOIINE YIpaBJICHUA B TCXHUYCCKUX
HOWM CUCTEMaX, pacCMaTPUBATh BO3MOKHbIE BAPUAHTHI
JESTEIIBHOCTH pELIeHNUs 3a]a41 YIIPABICHUS B TEXHUYECKUX
Ha OCHOBE cucTemax
M0JIO’KEHUH, HaBbIKH: Biajeer HaBbIKaMU U IPUMEHSET
3aKOHOB U HECTaHJapPTHBIN MOAXO K PEIICHUIO 3a/1a4
METOJI0B npo¢eCCHOHATILHOM 1eATEIbHOCTH, UCIIOb3Ys
€CTECTBCHHEIX CCTCCTBCHHOHAYYHBIC, MATECMATUUCCKHC,
HayK HKOHOMHYECKUE U TPOPECCUOHATILHBIC 3HAHMUS
MaTEMaTUKH OIIK-1.2. PaccmatpuBaeT |3HaHus: 3HAET BO3MOKHBIE BAPUAHTBI PEILICHUS
BO3MOYKHBIC BAPHAHTHI  |3a]a4 YIIPABICHHS B TEXHUYECKUX CUCTEMAX,
peleHus 3a1a4 OLICHMBAsI UX JIOCTOMHCTBA U HEJIOCTATKU
yIpaBJeHUs B yMeHHsI: YMEET pacCMaTpuBaTh BO3MOKHBIE
TEeXHUUYECKUX CUCTeMax, |BapUaHTHI PEIICHHS 3a/1a4 yIpPaBICHUS B
OIICHUBAS UX TEXHUUYECKHUX CHCTEMAXx, OLICHUBAs UX JOCTOMHCTBA U
JOCTOMHCTBA U HCIIOCTATKH
HEeJ0CTaTKU HaBBIKU: Biasneer HaBpIkamMu BbIOOpa BapruaHTa
pelIeHus 3aJa4ul yIIPaBIEHUS Ka4eCTBOM B
TEXHUYECKHUX CHUCTEMAXx, OLICHUBAs UX JOCTOMHCTBA U
HEeJ0CTaTKU
3. OIIK-2 OI1K-2.1. ®opmynupyeT |3HaHUA: 3HAET OCHOBHBIE METOJIbI U CITIOCOOBI
Crniocoben 3aJauu B 00J1aCTH U3yUYEHHs U aHAJIN3a OObEKTOB TEXHUYECKUX CUCTEM,
(dbopMynupoBaTh |yrnpaBiaeHUs B 00J1aCTH UX MCIIOJIb30BaHUS; OCHOBHbBIE
3a1a4u TEXHUYECKHUX CUCTEMAX |MaTeMaTH4eckue, pU3nuecKue, XUMUYECKHE 3aKOHbBI
npodeccuoHamb Y 3aKOHOMEPHOCTH MTPUMEHUTEIBHO K 00bEKTaM U
HOM poreccam
JeSITEIIbBHOCTH yMenusi: YMeer (opMyIupoBaTh OCHOBHBIE METO/IbI
Ha OCHOBE U CIOCOObI M3yYeHHS U aHaJIn3a 00BEKTOB
3HaHUH’ TEXHUYECKUX CUCTEM, O0JIACTH UX MCIIOIb30BaHUS;
IPOPUITLHBIX OCHOBHBIE MaTeMaTH4YecKue, GU3nIecKue,
pas3nenos XUMHUYECKHE 3aKOHBI M 3aKOHOMEPHOCTHU
MaTeMaTHYECKH MIPUMEHUTEIHFHO K 00BEKTaM H MpoIeccam
X" HaBbIkH: O0saaeT HaBbIKAaMU aHallM3a Pe3yJabTaTOB
€CTECTBEHHO- HKCIIEPUMEHTA; HHTEPIIPETUPYET JaHHbBIE U JIEeNaeT

Hay4YHBIX

BBIBOJBI ITO PE3YyJIbTaTaM UCCIICAOBAHUA




(Momyneit) OIIK-2.2. 'pamoTHO M |3HAHHUs: 3HAET NPODUIbHBIC pa3/IeIbl
apryMEeHTUPOBAHHO MaTEeMATHYECKUX W €CTECTBEHHOHAYYHBIX
dbopmynupyer yMeHusi: YMeeT IpaMOTHO U apryMEHTHPOBAHO
coOCTBEHHBIE CyXeHHs |(POPMHUPOBATH COOCTBEHHBIE CYXKIEHHUS U OLECHKU Ha
M OIICHKH Ha OCHOBE OCHOBE 3HaHHUI MO HpO(bHHLHLIM pasaciiam
3HAHWi 110 MPO(GHIBHBIM |MATEMATHYECKUX U €CTECTBEHHOHAYYHBIX
pasznenam HaBBIKU: Biasneer HaBbIkaMu rpaMOTHO U
MaTeMaTUYeCKUuX 1 apryMEHTUPOBAHHO ()OPMHUPOBATH COOCTBEHHBIC
€CTECTBEHHO-HAYYHBIX  |CYXKIEHHUS M OLIEHKM Ha OCHOBE 3HaHUM 1O
JTUCITUTIIAH npodUIBHBIM pa3zesiaM MaTeMaTUYeCKuX U

€CTECTBEHHOHAYYHBIX JUCHUIUINH

Pazpen 2. MECTO JUCHUIUIMHEBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCUTCA K o0s3aTenbHor yactu OITOIN.

JucuunirHza siBisercst 00s3aTeaIbHON

Hns  npomomkeHuss  (GopMUpOBaHMS — 3asBICHHBIX  KOMIICTCHLIMH  HEOOXOAMMBI — 3HAHHS
npenmectByromux auctumiuy: Gusnka (YK-1), Xumus (YK-1), Haueprarensnas reometrpust u
utkenepHas rpapuka (YK-1), Mupopmarmonnsie texHonoruu (YK-1), Kanumerpus (OITK-2)
N3yuaemass JOUCHMILIMHA SIBJISETCS OCHOBOM JJIi NPONOJDKEHHS (HOPMHUPOBAHMS YKa3aHHbBIX
KOMIICTCHIIMI B CJICAYIOIIUX IUCHUIUIMHAX: OJeKTpoTexHuka u anekTponuka (OITK-1);
roCcyJapCTBEHHON UTOroBoil arrectanuu B ¢opme: IloaroroBka k mporuenype 3alliuThl U 3alUTa
BBINTYCKHOU KBayMukanuonHon padotsl (YK-1), [TonrotoBka k mporenype 3aiiuThl U 3aluTa
BBIMYCKHON KBanu@ukannoHHoil padots! (OIIK-1), [ToarotoBka k mpoueaype 3aliuThl U 3amuTa
BBINTYCKHOW KBaMpuKannonHoi padoter (OI1K-2)

Pazzien 3. OLIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

I[J'ISI q)OpMI/IpOBaHI/ISI 3asBJICHHBIX KOMH@TCHIII/Iﬁ HCIIOJIB3YIOTCA MCTOHAOJOTMYCCKHUE TCXHOJIOTUH,
peaIn3yromue ﬂeﬂTeHBHOCTHLIﬁ, J'II/I‘IHOCTHO'OpI/IeHTI/IpOBaHHHI\/’I, HpaKTI/IKO'OpI/IeHTI/IPOBaHHHﬁ
IIOAXOJBI.

OCHOBHBIMHA CTPATCTUYCCKUMHU TEXHOJIOTHUAMU  ABJIAIOTCA: MCCICAOBATCIIBCKUC, JICKIIMOHHBIC
3aHATUSA, IPAKTUYCCKUC 3aHATUSA, TPOLUCAYPhI CaMOO6yquI/I$I

Ha AOCTHXKCHUC KOHKPETHBIX ueneﬁ 06y116HI/I$I HaIpaBJICHBEI TPHUMCHACMBIC TAaKTUYCCKHEC
TCXHOJIOTHH: KJIaCCUYCCKas JICKIUA, 3aJaHUA

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

1 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TeMbl 3aHATHI

4acoB KOMIIETEHINH
Pa3znesn 1. DuieMeHTBbI JIMHEHHON aJre0pbl 44 OIIK-1, OIIK-

2, VK-1
Jlexuus. Ne 1. BBenenue B Kypc maTremMatuku. Matpuua, ee 2

pa3mep. KBanpaTtHas matpuiia, OCHOBHbIE MOHATHUS (TIOPSIIOK,
€AMHUYHAs MaTpULA, HEBBIPOXKACHHAS, TPEYTOJIbHAsI). PaBeHCTBO
MAaTpHLL, CJIIO)KEHHE MATPHUIL, CBOMCTBA. Y MHOKEHUE MATPHULIBI HA
qucio, ceoiictea. [IponsBenenue matpui, cBoiictBa. ObparHas
MAaTpHUILa, TEOPEMA CYILECTBOBAHUS, TEOPEMA €JUHCTBEHHOCTH.
Panr maTpuup!.




Onpenenurenu 2-ro u 3-To opsiaka. MUHOpHI. Anredpandeckue
JIOTIONIHEHU. Pa3noskeHue onpenenauTens no 31eMeHTaM IepBoi
ctpoku. Onpenenurenu n-ro nopsiaka. OCHOBHBIE CBOICTBa
onpeaenutenei. Teopema o pa3inoKeHUU ONPEAECTUTENS 11O
3JIeMEeHTaM IIPOU3BOJIBLHOIO psifa. Teopema 00 aHHYIUPOBAHUU
ONPEACIIUTEISL.

CamocrositensHas padbora. Ne 1. Onpenenurernu, iX CBOKWCTBA.
Briuncienue onpeneanTesei.

CamocrositenbHas padbora. Ne 2. BeraucieHue onpeneanTenei.
Pemrenue cucreM nTMHEHHBIX ypaBHEHUI MeTogoM Kpamepa.

[IpakTuueckoe 3ansatue. Ne 1. Cucrembl JUHEHMHBIX YpaBHEHUH,
OCHOBHBIE MOHATHUS (PEIICHHE, COBMECTHBIE, HECOBMECTHBIE,
orpeziesieHHbIE, HEOIpeIeTICHHbIE, OJJTHOPOIHbIEC, HEOTHOPOIHBIE).
[TpaBuno Kpamepa, teopema Kpamepa. MatpuuHnas 3anuce u
pelieHre B MaTpUYHON (hopMe CUCTEM JTMHEHHBIX YpaBHEHHIA.
Teopema Kponekepa-Kanennu. Pemienre npon3BOJIbHBIX CUCTEM
JTUHEHHBIX ypaBHeHUU MeTooM ["aycca. YcnoBue cyliecTBOBaHUS
HETPUBUAIBLHOTO PEIICHUS OJTHOPOIHON CHUCTEMBL.

CamocrositenbHas padora. Ne 3. Matpuiipl, ASHCTBUS HAJl HUMHU.
OOpatHas marpuua. Pemenue cucreM TMHEHHBIX ypaBHEHUN
MaTPUYHBIM METOIOM.

CamocrosrenpHas padora. Ne 4. HccieqoBaHue CUCTEM JTMHEHHBIX
YpaBHEHUI HA COBMECTHOCTb. PelieHne cuctemM JIMHEeHHBIX
ypaBHeHHH MeToqoM I'aycca.

3aaHus 111 CaMOCTOSITEIIbHOM padOThI, B TOM YHMCJIE BBIMOJHEHUE
KP

W3ydeHne KOHCIIEKTOB M YUeOHOM TUTepaTyphl MO TeMe JEeKIuu No
1, MOATOTOBKA K MPAKTHYECKON paboTe HA TEMY: OTIPEICTUTENH, UX
cBolicTBa. Brrunciienue onpenenureneil. Pemenue cucrem
JMHENHBIX ypaBHeHUN MeToaoM Kpamepa.

Martpuubl, neiictBus Hag HuMu. O0patHas maTpuiia. Pemienue
CHCTEM JINHEWHBIX YPABHEHU MAaTPUUHBIM METOOM.
HccnenoBanue cucTem JIMHEWHBIX YPAaBHEHUM HA COBMECTHOCT.
Pemenne cucreM TMHEHMHBIX YpaBHEHMI MeToioM I'aycca.

20

Pa3znesn 2. DiieMeHTbI BEKTOPHOH aJjredpbl

34

[Ipaktuueckoe 3anstue. Ne 2. CkansipHble U BEKTOPHbIE
buznyeckue BeIUYUHBI (CKOPOCTh, yCKOpeHue). BekTopsl,
OCHOBHBIE MOHATHS. PaBeHCTBO BEKTOPOB. JIMHEHBIE OlIepayu ¢
BeKTOpamMu, cBocTBa. OpT BekTopa. Teopema (mpu3Hak
KOJUTMHEAPHOCTH BEKTOPOB B reomeTrpudeckoii hopme). [Ipoexius
TOYKH, BEKTOpa Ha ocb. Cocrasisronias Bekropa. OCHOBHBIE
TEOpEMBI O IpoeKkuusX. IIpsgmMoyronbHas cucteMa KOOpAUHAT.
Koopaunartsl Touku 1 Bektopa. JleicTBUs HaJl BEKTOPaMH,
3a/IaHHBIMM CBOMMHM KOOpAMHATaAMU: YCIOBUE PAaBEHCTBA,
JIMHENHBIE ONlepalliy, IPU3HAK KOJLIMHEApHOCTH. Pa3noxenne
BEKTOpPa Ha COCTABIIAIOLINE 10 OCAM KOOpaAuHAT. Moayib BEKTOpa.
[enenue orpeska B JaHHOM OTHOIIEHUH. CKAIIpHOE MPOU3BEACHUE
BEKTOPOB, €r0 CBOICTBA, 3aIIMCh B KOOPAWHATHOH (hopme,
HEKOTOPBIE TPUIIOKEHUS CKATAPHOTO TPOU3BECHHUS.
Hamnpagssonrie KOCMHYChl BEKTOPA.

CamocrositensHas padora. Ne 5. JIuHeiHbIe onepayy Hal

OIIK-1, OIIK-
2, VK-1




BEKTOpaMH B TEOMETPHUECKOH hopme.

CamocTtosrenpHas padora. No 6. JIuHelHbIe oniepanuy Hajl
BEKTOpPaMH B KoOpauHaTHOU (hopme. CKaIIpHOE IIPOU3BEICHUE
BEKTOPOB. [IpHI0KEHNS CKAISIPHOTO IPOU3BENECHUS BEKTOPOB.

CamocrositenbHas pabora. Ne 7. BekTopHOE MPOU3BEICHHE
BEKTOPOB U €ro CBOMCTBA. BripaxkeHne BEKTOPHOTO MTPOU3BEICHUS
yepe3 KoopauHaThl. HekoTopble mpuiioKeHus: BEKTOPHOTO
npousBeieHus. CMEIIaHHOE MPOU3BE/ICHUE BEKTOPOB, €TI0
reoMeTpuueckuii cmpica. CBOICTBa CMEIIAHHOTO MTPOU3BEICHUS
BEKTOPOB. BhIpaskeHre CMEIIaHHOTO MPOU3BEICHUSI BEKTOPOB
yepe3 KOOPIMHAThI, HEKOTOPbIE NPUII0KEHUSI CMEILIAHHOTO

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

[TonroroBka k npakTuueckoil paboTe Ha TEMY: JIMHEWHbIE ONlEpaLUU
HaJl BEKTOpaMH B FeoMeTpruecKoi hopme.

JluHeiHbIe onepauy HaJl BEKTOpaMU B KOOPJAHHATHOU (popme.
CkassipHO€E ITpOU3BENECHNE BEKTOPOB. Ipuioxkenus ckansipHoro
IIPOU3BEICHUS BEKTOPOB.

BekTopHOe u cMelmaHHOe Ipou3BeeHNs BEKTOPOB. 1Ipunoxenus
BEKTOPHOI'O ¥ CMEUIAHHOI'O IIPOU3BEACHUS BEKTOPOB.
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Pazgen 3. AHajMTH4YecKasi reoMeTpusi HA IJIOCKOCTH M B
NPOCTPAHCTBE

42

Jlexuus. Ne 2. IIpenmer ananuTu4eckon reomeTpun. JInHum Ha
IJIOCKOCTHU U UX ypaBHEHMS. J[BE OCHOBHBIE 33/1a4l aHAIUTHYECKOU
reoMerpud. [lossspHbIe KOOpAMHATHI HA IIJIOCKOCTH U UX CBSA3b C
nexaptoBbiMU. [IpeoOpa3oBaHue cucTeMbl KOOPIUHAT:
napajIeJIbHbIN IIEPEHOC OCEH KOOPAUHAT, IIOBOPOT OCEN
KoopauHar. [IpsiMas Ha MIIOCKOCTH. Y paBHEHUE NPSAMOU,
IIPOXOAAILEH Yepe3 JaHHYIO TOYKY B JAaHHOM HaIlpaBJICHUHU.
VYpaBHeHMe MPSAMOI ¢ HOpMAJIBHBIM BEKTOPOM M Toukoi. Ob1iiee
ypaBHEHUE IIPSIMOM Ha INIOCKOCTU U €r0 YaCTHBIE CIIy4au.
VYpaBHeHHE NPSAMOI ¢ YTIOBBIM KO3(PPUIUEHTOM U HayalbHON
opauHaTtoil. ['eomeTpuueckuii cMbIci K03 PULIHEHTOB.

YpaBHeHHE NPAMON, TPOXOIAIIEH YEPE3 ABE JTAHHBIC TOUKH.
YpaBHeHue NpsAMOU B oTpe3Kkax. IlossspHoe ypaBHEHME NIPSIMON.
HopmanbHoe ypaBHEeHHE IPSAMOM. YTOJI MEKY NPSIMBIMH, YCIOBHUS
[apaJUIEJIbHOCTH U IEPIIEHIUKYIISAPHOCTH NPAMBIX. PaccTossHue ot
TOYKH A0 MPSIMOH.

CamocrosrtenbHas padora. Ne 8. ITonsipHble KOOpAMHATH HA
IJIOCKOCTH U UX CBSI3b C IeKapToBbIMU. [IpeobpazoBanue crucTeMbl
koopauHar. IIpsmas Ha I0CKOCTH.

CamocrosrenbHas pabota. Ne 9. Kpussie Broporo nopsijaka Ha
10ckocTH. OKPYXKHOCTb, AIUIMIIC, TUIIepOoIIa U mapadoia Kak
TCOMETPHUICCKUE MECTA TOYCK Ha IMJIIOCKOCTH. Kanonnueckue
ypaBHeHus. Cummertpus. MccnenoBanue GopMbl. DKCIEHTPUCHUTET.
OO1u1ee ypaBHEHHE JIMHUI BTOPOTO MOPSIKA.

CamocrosrenbHas padora. Ne 10. TToBepxHOCTh U ee ypaBHEHHE.
YpaBHEeHUs TMHUH B IPOCTPAHCTBE. Y paBHEHUS IJIOCKOCTH B
IIPOCTPAHCTBE: YPAaBHEHUE IUIOCKOCTH, TPOXOIALIEH Yepe3 TaHHYIO
TOUKY NEPINEHANKYIISIPHO JAHHOMY BEKTOPY; 001ee ypaBHEHHE
IUIOCKOCTH; YPaBHEHHE IIJIOCKOCTH, MPOXOASILIEN Yepe3 TPU JAHHbIE
TOYKH; yPaBHEHUE INIOCKOCTH B OTPE3KaX; HOPMAJIbHOE YpaBHEHUE
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IUIOCKOCTH. YTOJ MCKAY ABYMA IJIOCKOCTSAMMU. VcmoBus
NnapajiCJIbHOCTH U NCPICHAUKYIAPHOCTH ABYX ILIOCKOCTEHA.
PaccTossHME OT TOUKH J0 IINIOCKOCTH.

CamocrosrenbHas padora. Ne 11. YpaBHEHHUS TIOCKOCTH B
npocrpaHcTie. [11ockocTb. OCHOBHBIE 33/1a4H.

CamocrosrenbHas padora. Ne 12. YpaBHeHus npsmoii B
IIPOCTPAHCTBE: BEKTOPHOE YPABHEHUE MPSIMOM; ITapaMeTpUUYECKHUe
YpaBHEHUs NPSIMOM; KAHOHUYECKHUE YPaBHEHUs IIPSMOM; YpaBHEHUE
IpSMOM B IPOCTPAHCTBE, MPOXOIAIIEH yepe3 IBe TOUKH; o0LI1e
ypaBHeHuUs npsamoid. [Ipsimas nuHus B npoctpancTBe. OCHOBHBIE
3aJjauy: YroJl MeX1y ABYMs IPSAMBIMHU; YCIOBUS NapaJljeIbHOCTH U
HMEPHEHINKYIAPHOCTH IPAMBIX; YCIOBHE, IIPU KOTOPOM JBE
npsMbIe JIeXkaT B 0JJHOH 1utockocTy. [IpsiMas U miIockocTs B
npoctpancTBe. OCHOBHBIE 331aUu: YTOJl MEXY NPSAMOM U
IUIOCKOCTBIO; YCIIOBUS MAapaJIeIbHOCTH U EPIEHIUKYISAPHOCTH
IPSIMOM U IJIOCKOCTH; [IEPECEUEHUE NMPSAMOM € MIIOCKOCTBIO;
YCIOBHE NPUHAISKHOCTH NPSAMON IJIOCKOCTH.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

N3yueHre KOHCIIEKTOB B y4eOHOM JUTEpaTyphl O TeMe JeKIHH Ne
2; MOArOTOBKA K IPAaKTUYECKOH paboTe Ha TeMy: MOJISIPHbIE
KOOPJIHMHATHI HA TUIOCKOCTH U UX CBS3b C I€KapPTOBBIMU.
ITpeoOpa3oBanue cucteMbl KoopAuHAT. [IpsiMast Ha MIIOCKOCTH.
[Tpsimast muHus Ha mockoctu. OcHOBHBIE 3a1a4u. KpuBbie BTOporo
nopsiika Ha m1ockocTH. OKpy>KHOCTb, 3JUIUIIC, rUrepoosia 1
napabona. Kanonndeckue ypaBaenusi. Cummerpus. UccnenoBanue
dopmbl. DkcrieHTpucuTeT. OOLIee ypaBHEHHUE JIMHUIN BTOPOTO
HOPSIIKA.

YpaBHEeHM IIIOCKOCTH B IpocTpaHcTBe. [lnockocTs. OcHOBHBIE
3a/1a4H.

YpaBHeHus npsAMou B npocTpaHcTse. [Ipsmas iuHus B
npoctpancTBe. OcCHOBHBIE 3a1auu. [IpsiMasi U TIIOCKOCTH B
npoctpancTBe. OCHOBHBIE 3a1auu. [{unuHapuYecKue MOBEPXHOCTH.
IToBepxHOocTH BpameHus. KoHnueckue moBepXHOCTH.
KaHoHMYECKNE YPAaBHEHUS NOBEPXHOCTEN BTOPOTO MOPSIKA.

20

Pa3zgen 4. BBeaenne B MaTeMaTHYECKHHA aHAJIH3
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CamocrosrenbHas padora. Ne 13. [leiicTBUTENBbHBIE YHCIA.
ApudmeTnueckre onepanuy HaJl BEIIECTBEHHBIMHU YHCIaMH U UX
ynopsiaodeHre. HenpepbIBHOCTE MHOKECTBA BEIIECTBEHHBIX YK CEI.
OrpaHu4eHHbIE YHCIOBbIE MHOXKECTBA, MAKCUMYMbl, MUHUMYMBI.
CHUMBOJIBI MAaTEMATUUYECKOH JIOTUKH, UX UCIIONIb30BaHKE. Yucnosas
nocineaoBarenbHOCTh. Onpesenenue, crnocoObl 3a1aHus,
apudMeTHUecKue NeiCTBUSA, OrpaHUYEHHbIEC U HEOTpaHUUEHHbIE
YHCIJIOBBIE MTOCIIE0BATEILHOCTU. AOCOTIOTHAS BETMYMHA
JENCTBUTENBHOTO uncia. [TocTossHHbIE M IEpEMEHHBIE BEJTMYNHBI.
YucnoBble NPOMEXYTKU (KOHEUHbIE U OeckOHEeUHbIe). beckoHeuHo
MaJible 1 0ECKOHEYHO OO0JIBIINE MOCIEI0BATEIbHOCTH:
ONpeAesieHUs U X OCHOBHBIE CBOMCTBA. CXOMSIIINECS
nocieaoBarenbHocT. [Ipeaen uncnoBoi nocaea0BaTeaIbHOCTH.
MOHOTOHHBIE OCIEI0BATEIBHOCTH.

Jlexius. Ne 3. @ynkuuu, ciocodOs! ux 3aganus. Kimaccuduxarms
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dbyakumii. OCHOBHBIE ieMeHTapHble GyHKImH. [IpocTeiimme
(yHKIMOHATIBHBIE 3aBUCUMOCTH (TIpsiMast TPONOPIMOHAIbHAS,
JUHEeNHas1, 00paTHas MPONOPLUUOHANIbHAS, KBaIpaTUYHAs).
beckoneuno mansie GyHKIMU U UX cBoiicTBa. [Ipenen pyHkiuu B
TOUKE (Uepe3 aCUMIITOTUYECKOE BbIpaxkeHue). OCHOBHbBIE TEOPEMBbI
o npenenax. Cnoxuas GpyHkuus u ee npeznen. [lepssiii 1 BTopoii
3ameyatelibHble npeaensl. [peaen ynkuun. OgHoCTOpOHHME
peeIbl.

CamocrositenbHas pabora. Ne 14, dyHkuwms, 001acTh
orpeneNneHus, 06JacTb 3HaYeHUH QyHKIUN. YeTHOCTh, HEUETHOCTD,
nepuoandHocTh pyHkuuu. [lonarue npenena pyukuuu. Packpoitue
HeonpeneaenHocTed. IlepBriil 1 BTOpoH 3aMedaTeILHEIE IPEACIILL.

CamocrositensHas padora. Ne 15. HenpepbsiBHOCTh GyHKIIUM B
TOYKE. ACUMIITOTHYECKOE BRIPAKEHUE JIJIsl HEPEPHIBHON (PYHKIIHH
B MaJIOl OKpecTHOCTU Touku. CBoMcTBa (DYHKIIUIL, HEMPEPHIBHBIX B
touke. HenpepriBHOCTE ciioxHON (yHKIuU. HenpepbiBHOCTH
aMeMeHTapHbIX QyHKuMA. Touku paspbiBa GyHKINH, UX
knaccuukanus. CBorcTBa (QYHKINA, HEMPEPHIBHBIX HA OTPE3KE.
O6patnas ¢pyukius. HernpepbiBHOCTE 00paTHON (HyHKITHH.
beckoneuno 6onpmiast pyHKius. TeopeMbl 0 CBSI3M OECKOHEYHO
0ombII0H 1 OeckOHEeUHO Mamoi GpyHKuuH. BepTukanbHas
acumnToTa rpaduka GyHKIUU. [ Opu30HTAIbHAS aCUMIITOTA
rpaduka pynkuuu. HakoHHbIE aCHMIITOTHI, HEOOXOAUMOE U
JOCTaTOYHOE YCIIOBHA UX CyliecTBOBaHMs. CpaBHEHHE OECKOHEYHO
Manbix GyHkuuid. CBONHCTBA SKBUBAJICHTHBIX OECKOHEUHO MaJIbIX.
Tabnuira SKBUBAJIEHTHBIX 0€CKOHEUHO MalbIX. Teopema o
€MHCTBEHHOCTH TJIaBHOW YacTu cTeneHHoro Buaa. [lopsmok
OECKOHEYHO MaJloil. ANpoKcCUMaIus OECKOHEYHO MaJloi
CTENEHHON (DYHKIHEN.

3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOTHEHHE
KP

N3yueHne KOHCIIEKTOB M y4eOHO IuTeparypsl o TeMe JeKIHH Ne
3; TOAroTOBKAa K MPAKTHYECKOH paboTe HA TEMY: YHUCIIOBas
nocienoBarenbHOCTh. CriocoObl 3ajaHusl, apu(MeTUIECKHE
NeNCTBUS, OTPaHUYEHHbIE U HEOTPAaHUUEHHBIE YUCIIOBBIE
1OCJIe10BaTeNbHOCTUH. AOCOTIOTHAS BEIMYMHA JeHCTBUTEILHOTO
yucna. Cxongmuecs nocneaoBaTenbHocTu. [Ipenen yncinoBoit
MIOCJIE0BATENBHOCTH.

OyHKIM, 00J1aCTh ONpeieeH ], 00JacTh 3HAUeHUN (HYHKIUH.
[Tpenen pynkuuu. PackpeiTue HeonpeneneHnocteil. [lepBsiii n
BTOPOU 3aMe4aTeIIbHbIE TIPEIETIbI.

HenpepbIBHOCTH (hYHKITMU B TOUYKE, TOYKH Pa3phIBa.

20

Pazgen 5. {udpdepenunanbHoe ucyucjieHue (PyHKUMHA OXHOM
nepeMeHHOI

42

CamocrosrenbHas padorta. Ne 16. JluHeiiHast anmpokcuManus
(;muHeapu3anys) GyHKIUU B OKPECTHOCTH Touku. Onpenenenue
nuddepennupyemoit pyakuuu. [Ipupamenne GyHkmm u
muddepeniman. Ces3p Mexay TuphepeHIupyeMOCThIO U
HEeMpephIBHOCTHIO GyHKIMHU. [Ipon3BoaHas hyHKIINH, €e
NPUKIIAJHON CMBICI B PA3JIMYHBIX 337a4aX. AJTOPUTM HAXO0XKICHUS
nuddepennuana u mpou3BoAHON. CBA3b MEKITY
TudepeHIMPyeMOCThIO (PYHKIIUHU U CYLIIECTBOBAaHHEM y HEe
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npou3BoaHON. [{uddepennman HezaBUCUMON IEPEMEHHOM.
[TpousBonHas kak otHoueHue nupdepennuanos. [lonsarue
KacaTeJIbHOM K KpUBOM. ['eoMeTpruuecKuidi CMbICI IPOU3BOIHON 1
muddepennmana. YpaBHEeHHE KacaTeIbHONH M HOpMAIU K TpauKy
¢dbyakuun. Tabnuia Npou3BOIHBIX.

[TpakTuaeckoe 3austue. Ne 3. TlpousBoaHas u quddepeHmman
CYMMBI, IPOU3BEIeHUs, yacTHOTO (yHKIMH. [Ipon3Boanas u
muddepenman caoxaol GyHkun. MHBapuaHTHOCTH (hOPMBI
nepBoro auddepennuana. [IponsBoanas ooparHol GyHKIIHH.
Jlorapudmmueckas mpousBogHas. Meroa gorapuGMUIECKOTro
nuddepennupoBanus. {uddepennmrpoBanre HesBHOU QYyHKITUH.
[TpumeHeHue IMHEHHON anmpokcuManuu GyHKIUU K
npuOIMKEHHBIM BhluKcieHusIM. [IponsBoanbie u quddepeHmans
BBICIIUX MOPSAAKOB. DU3HUECKUN CMBICI MIPOU3BOJHON BTOPOTO
nopsnka. JuddepenuupoBanue GyHKIHI, 3a1aHHBIX
apaMeTPUYECKU.

CamocrtosrenbHas padota. Ne 17. Teopema depma. Teopembl
Ponns, Jlarpanka n Koy, ux reomerpuueckuit cmsici. [IpaBuno
Jlonnrans. PackpeiTue HeonpeneneHHocTel. Bo3pacraromas u
yObIBaromas pyHkuuu. JlocTaTouHbIi IPU3HAK BO3PACTAHHUS,
yObIBaHHUs, MOCTOSHCTBA QYHKIMU. TOUKH S3KCTpeMyMa (yHKIHH.
Heo0OxonuMmelil npu3Hak skctpemyMa. IlepBblii u BTopoit
JIOCTaTOYHbIC IPU3HAKH HKCTPEMYMa (YHKIIUU.

Camocrosrenpnas padora. Ne 18.  Tuddepenuman GpyHKum u ero
UCIOJIb30BaHUE [T PUOJIMKEHHBIX BhluMcaeHUi. [IpaBuiio
Jlonurasns. ®u3nN4ecKuil ¥ TEOMETPUYECKUN CMBICIH IIPOU3BOIHOM.
VYpaBHeHUe KacaTelbHOW U HOpMaiu. IHTepBasibl MOHOTOHHOCTH
¢ynkunu. Toukn skcTpemMyma. BBITYKI0CTh, BOTHYTOCT Ipaduka
¢ynkuuu. Toukn nepern6a. IlonHoe nccnenoBanue GpyHKIM,
noctpoenue rpagpukos. Hawnbomnbliee 1 HauMeHbIlIEE 3HAYCHUS
(GYHKIIMY Ha OTPE3Ke, AITOPUTM HaXO0XKJICHHSL.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

[TonroroBka K nmpakTu4yeckoi paboTe Ha TEMY: TEXHHUKA
muddepentpoBanus. JJuddepenipoanue cioxHONH GyHKINH.
HuddepennrpoBanue anreOpandecKux, TPUrOHOMETPUUIECKHUX,
00paTHBIX TPUTOHOMETPHUECKUX, ITOKA3aTENbHBIX U
jgorapupMUUEcKuX QYHKIIHH.

Jlorapudmuueckoe nuddepenunposanue. uddepenunpoanue
GbyHKIMH, 3a1aHHBIX HESIBHO U napaMerpudecku. [IponsBoaHbie
BBICILIUX MOPSIIKOB.

Huddepennman GyHKIUM U €10 UCTIOIB30BaHUE IS
npubimkeHHbIX BerunciaeHui. [Ipasuno Jlonurans. @usndeckuit u
F€OMETPUYECKUIN CMBICIT TPOU3BOAHON. Y paBHEHHUE KacaTeIbHON 1
HopMaii. VIHTepBanbl MOHOTOHHOCTH (YHKIUH. ToUKH
sKCTpeMyMa. BrinykiocTs, BOTHYTOCTh rpaduka GyHKuu. Touku
neperuoa.

IMosHOE nccnenoBanne GYHKIMNA, TIOCTPOEHUE I'PaPUKOB.

20

Wnas koHTakTHas paboTa: BHIMOJIHEHHE KOHTPOIbHON padoThI,
KOHCYJIbTAINH

2 cemecTp




Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

Pa3zgen 6. KoMmiekcHBIE 4UCTIA

40

Camocrosrenbnas padora. Ne 1. KomrmiekcHbie uncina,
apudMeTHUECKUE ISHCTBUS Ha/l KOMIUICKCHBIMU YUCIIAMH B
anredbpandeckoii hopme. M300paxeHre KOMIJICKCHBIX YHCETT HA
TUIOCKOCTH (TOYEYHAs! ¥ BEKTOPHAsI MHTEpIpeTalys). Moayis u
apryMEHT KOMILUIEKCHOTO YHciia. TpuroHomerpudeckas popma
KOMILIEKCHOT'O YHCIa. Y MHOXKEHUE U JICJICHHE KOMITJICKCHBIX YHCEI
B TPUTOHOMETPUYECKON (POpMe U X TreOMEeTpHYECKast
uHTepnpeTanus. Bo3Benenue B creneHs. M3BineueHne KopHs U3
KOMIUIEKCHOT'O YUCJIa B TPUTOHOMETPUYECKOW (popMme.
["eoMeTpHUYECKHII CMBICI OICPAIIMH U3BJICUCHUS] KOPHSIL.

20

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHUE
KP
M3yueHre KOHCTIEKTOB M y4eOHOI TUTEpaTyphI IO TEME.

20
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Pasnen 7. UnrterpaibHoe ucuyuciaenue. HeonpeneneHHbi
HHTerpaJj

80

Jlektus. Ne 1. TlepBoobpasnas ¢yrkius. Teopema o pa3HOCTH
IBYX nepBooOpa3HbIX. HeonpeeneHHbIi HHTErpall H ero CBOWCTBA.
Tabnuua npocredmux nHTErpaaoB. IHBapHaHTHOCTH BUA
MHTErpaja oT BbIOOpa apryMeHTa (MPHHLUI HOABECHUS 101 3HAK
muddepennmana). OCHOBHBIE METOIbl HHTETPUPOBAHHMS:
pa3yIoKEeHUs, HHTETPUPOBAHUE MO/ICTAHOBKOM, MHTETPUPOBAHUE I10
yacTsiM. Bo3BpaTHOE HHTETPHPOBAHUE.

ITpakTueckoe 3ansatue. Ne 1. HeomnpeneneHHsIl HHTETpall.
HenocpencTBeHHOE HHTETPUPOBAHUE.

WHuTerpupoBanue MoABEACHNUEM MO 3HaK JuddepeHnmaia.
HHTerpupoBanue MoaCTaHOBKOM.

HuTerpupoBanue 1o yactsaM. Bo3BpaTHOE MHTErPUPOBAHUE.

CamocrosrenbHas padora. Ne 2. KoHeuHble ypaBHEHUs (OCHOBHBIE
noHsATus). @opMynupoBka TeopeMsl ['aycca. AIroput™ eneHus
MHOTOWIeHa ¢ ocTatkoM. Teopema besy. Pa3noxkeHue MHOrowsieHa
C JIefiCTBUTENBbHBIMU KO3 PULIMEHTaMU Ha TUHEHHBIE U
KBaJlpaTUUHble MHOXKUTEH. PaninonanbHble pobu. Pasnoxenue
NPaBWIBHOIN paliMoOHaIBbHON APOOH HA CyMMY MPOCTEHIINX TpoOei.
[Tpocreiimue panroHanbHbIE TPOOH U UX UHTETPUPOBAHHUE.
HHTEerpupoBaHue palMoOHAIbHBIX Ipo0OeH.

10

CamocrositensHas padbora. Ne 3. MHOrousieHbsI OT OTHOU
nepemeHHoi. Kopau MHOrounena. PaznoxxeHne MHOrouseHa C
JEHCTBUTEIbHBIMU KOA(PHUITIEHTaMU HA JIMHSHHBIC U
KBaJpaTUYHbIE MHOKUTENU. IHTEerpupoBaHue paliioOHaIbHbIX
npo0Oeit. UaTerpupoBanue parmoHAIBHBIX (YHKIIAN, COIEPKAIIIX
KBIPATHBIN TPEXUJIEH.

CamoctosrenbHas pabora. Ne 4. VHTErpansl OT UppaliMOHAIbHBIX
¢bynkuuit. MaTErpripoBanne UppalMoHaNbHbIX (QYHKIUH,
COJIepKaIIMX KBAJPATHBIA TPEXUJIEH.

WHTerpupoBaHie HEKOTOPHIX UPPALMOHATIBHBIX (DYHKIUHN C
OMOUIbI) TPUTOHOMETPUYECKUX MOACTAHOBOK.

10

CamocrosrenbHas padora. Ne 5. MHTErprpoBaHre HEKOTOPHIX
KJIACCOB TPUTOHOMETPUYECKUX (D YHKITHA.

10
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3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

H3ydeHne KOHCIIEKTOB U y4eOHOM JTUTepaTyphl MO TeMe JeKIuu No
l; moAroToBKa K MpakTUYECKOMY 3aHATHUIO HA TEMY:
HeolpeAeNeHHbINH nHTerpai. HemocpencTBeHHOe MHTETPUPOBAHHUE.
HuTerpupoBanue NoaBeACHIEM M0/ 3HAK nuddeperuaa.
NuterpupoBanue moacTaHOBKOM.

NurerpupoBanue mo yactsiM. Bo3BparHoe HHTErpupOBaHUE.
MHorouieHsl OT 0HOM nepemeHHor. Kopau MHOTOUIEHA.
Paznoxxenre MHOTOWIEHA C IEHCTBUTEIBHBIMH KO PUIIMEHTAMH
Ha JINHEHHBIE U KBaJpaTUYHble MHOKUTENU. IHTerpupoBaHue
panroHaIbHBIX Apobeii. UHTerpupoBanue paioHaaIbHBIX
bYHKIMI, coiep KallluX KBaApaTHBIA TPEXUJIEH.

38

Paznen 8. Onpenesnennblii uHTErpaa no ¢urype

76

Jlexuus. Ne 2. OOmas cxema MOCTPOECHUS OIPEEIIEHHBIX
UHTErpasioB 1o ¢urype. [II0THOCTE pacpeieseHus Macchl Mo
¢durype. 3amaga o macce purypsl. OnpeneneHue onpeaeIeHHOTO
uHTerpaia no ¢urype. Buabl unterpanos. JlocratouHoe ycioBue
CYIIIECTBOBAHUS OIPEICICHHBIX HHTErpaioB. CBoWCTBA
OIPENICIICHHBIX HHTETPAJIOB 10 (urype. ['eoMeTpuyYecKuii CMBICI:
3a1aua 00 00beMe HMIIUHIPUIECKOTO TeJa, O TUIOMIAAN
IIWJIMHIPHYECKOM TOBEPXHOCTH.

CamocrosrenpHas padora. Ne 6. Brrauciienue onpeaeaeHHOro
MHTErpaja mno orpes3ky. HTerpupoBanue mo 4actsM, 3aMeHa
EPEMEHHOH B ONPEICICHHOM HHTErpaje.

10

[Ipaktuueckoe 3anstue. Ne 2. OnpeaeneHHbI UHTETpall 1o
OTPE3KY, €r0 TeOMeTpUUeCKuii cMbIci. CBOMCTBA OMPEIETICHHOTO
MHTETpalia, Teopema 00 OIleHKe MHTerpalia, O CpeJHEM 3HAUCHUU.
WHTerpan ¢ nepeMeHHbIM BepXHUM IipenenoM. Popmyna HerotoHa-
Jlettoauna. MarerpupoBaHue Mo 4acTsIM U 3aMeHa ITEPEMEHHOIA.

CamocrosrenbHas pabora. Ne 7. I'eomeTpudeckue NpuioKeHHUs
OTIpeIeIEHHBIX MHTETPAJIOB: IIJIOIIAb IIIOCKOH (GUTypBl, 00beM
TCJIa BpalllCHHWA, JJIMHA OYTH. duznuecke MMPUITOKCHUA
OIpeJIeIEHHBIX HHTETPAJIOB.

10

CamocrosrenbHas padora. Ne 8. I'eomerpuueckue NpuioKeHHUs
OTIpeIeIEHHOT0 UHTETpaa, BEIUUCICHHE TIOMAACH, JITUHBI TyTH,
o0beMa Tema 1o IUIONIA/ISIM ITOTIEPEYHBIX CEUCHHH, 00bheMa Tela
BpallleHMs1. BeIUncaeHre MacChl IPSIMOTO CTEPIKHSL.

CamocrosrenbHas padora. Ne 9. HecoOcTBeHHBIE HHTETpalibl 1 1 2
poja.

10
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3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

N3yueHre KOHCIIEKTOB U y4eOHO IuTeparypsl o TeMe JeKIuU Ne
2; TOArOTOBKA K IIPAKTUYECKOMY 3aHATHIO HAa TEMY: BBIUYMCIIEHUE
OIIpeIelIEHHOr0 UHTErpaia no orpesky. MHrerpupoBanue 1o
4acTsAM, 3aMEHa IEPEMEHHOU B OIIPEICIIECHHOM UHTErpale.
['eomeTpuueckue MPUIOKEHHS ONPEIETICHHBIX HHTEIPaJIOB:
IUIOIIAb MIOCKOH (PUTYpPBI, 00BEM TeNa BpalleHUs, JITUHA TYTH.
dusnueckue NpuiIoKeHHs! ONPeAEICHHBIX HHTEIPaJIOB.
HecoOctBennble nnrerpaist 1 u 2 pona.

36

Paznen 9. luddepenunanbuoe ucuucieHue QyHKUUU
HECKOJILKHUX IepeMeHHbIX

80

CamocrostenpHas padora. Ne 10. HekoTopble MOHSATHS TOTIOJIOTHH
(OKpecTHOCTh TOUKH, BHYTPEHHSS TOUKA MHOKECTBA, OTKPBITOE
MHO’KECTBO, 3aMKHYTOE MHOXECTBO, CB3HOCTh). @YHKIIUS IBYX U
HECKOJIbKUX NEePEMEHHbIX KaK (yHKIMs Touku. EcTrecTBeHHas
oOnactb onpenenenus. ['eomerpuyeckoe n300pakeHue PyHKIUU
IByX nepeMeHHbIX. [locTpoenue obnacreil, momyyaeMbix
IIEpECEUECHNEM IIOBEPXHOCTEN. JINHUM 1 TOBEPXHOCTU YPOBHS.
[Tpenen u HenpepbIBHOCTh (PYHKIIUU HECKOJIBKUX IT€PEMEHHBIX.
CaoiicTBa (DyHKIUI HEPEPHIBHBIX B OTPAaHUUEHHON 3aMKHYTOMN
oOnactu. YacTHble npousBoaHble U auddepenuunanst. Mx
reoMerpuueckuii cmpici. [loaHoe npupamenne GyHKIUN
HECKOJIbKUX NepeMeHHbIX. [Ipuparienne nuHeiHoi GyHkumu,
JUHENHasl annpokcuManus QyHKIHUY B OKPECTHOCTH TOUKH.

10

CamocrosrenbHas padora. Ne 11. OGnactbs onpeeneHus, npeaen u
HENPEepPBhIBHOCTh QYHKIIMH IBYX EPEMEHHbIX. YacTHbIE
IIPOU3BOJHBIEC IEPBOIO U BTOPOTO MOPSIKA.

Jlexmwms. Ne 3. Tuddepenunpyemocts. [lomusiii nuddepeniman.
Heo6xonumele 1 TocTaTOuHbIE yCI0BUS AU PEepeHIIUPYEMOCTH.
[Tpumenenue nonHoro nuddepeHuana K OleHKe MOrPerIHOCTH.
YacTHble MPOU3BOIHBIE BBICIIUX NOPSAAKOB. PaBEHCTBO CMEIIaHHBIX
npou3BoHbIX. [Ipon3BonHas GyHKIMY, 33aJaHHON HESBHO.
IIpousBoanas cinoxxuor Gyakiuy. [1ogHasg npou3BogHasl.

CamocrositensHas paborta. Ne 12, Tudbdepenunan u ero
NPUIIOKEHHUS IS TPUOIIMKEHHBIX BHIUMCIICHUH.
Huddepenunponanue GpyHKUNN, 3aJaHHBIX HEIBHO. Y paBHEHUE
KacaTeJbHON U HOpMau K oBepxHocTu. [Ipon3Boanas cioxHoM
¢y, [lonHas npousBogHasl.

10

[Tpaktuyeckoe 3anstue. Ne 3. DkcTpeMyM GyHKIHMU ABYX
nepeMeHHbIX. HeoOxoaumoe ycinoBue 3KkcTpeMyMa U ero
TEOMETPUUYECKUN CMBICI. JJoCTaTOYHOE YCIOBHE IKCTPEMYMa.
AOCOJFOTHBIN KCTPEMYM U aJTOPUTM HaxoxaeHus. KacarenpHas
IJIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.

CamocrosrenbHas padora. Ne 13. DkcrpemMmyM QyHKIUHU IBYX
nepeMeHHbIX. Hanbosbiee 1 HanMeHbIee 3Ha4eHUs! (PYHKIUH B
3aMKHYTOW OrpaHMYEHHON 00JIACTH.

10

OIIK-1, OIIK-
2, VK-1




3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
KP

N3y4yeHne KOHCIIEKTOB ¥ y4eOHOM JINTEpaTyphl 10 TeMe JeKIuu Ne
3; MOATrOTOBKA K MPAKTUYECKOH paboTe Ha TeMy: 00JIacTh
OIIpeJIeTICHN S, TPEe U HePEPhIBHOCTh (QYHKIUU ABYX
nepeMeHHbIX. YacTHbIe IPOU3BOIHBIC TIEPBOTO U BTOPOTO MOPSIKA.
Huddepennman u ero npuIoKeHus sl MPUOTMKSHHBIX
Beruucnennit. uddepenunposanme GyHkimii, 3a1aHHBIX HESBHO.

VYpaBHEHUE KacaTeIbHON U HOpMaJiu K moBepxHocTu. [IponsBoanas

cnoxHou ¢yHkuu. [TonHas mpousBoIHAS.

OkcrpeMyM (QyHKIMM IBYX nepeMeHHbIX. Haubosnbliee u
HaMMEHbIIIee 3HAaYeHUs! PYHKIIUU B 3aMKHYTON OIpaHUYEeHHON
00JacTH.

38

Wuas koHTaKTHas paboTa: KOHCYJIbTAIMH, BEITIOJTHCHHE
KOHTPOJILHOH pabOTHI

IloaroroBka K S3K3aMEHY

30

IIpoBeaeHME PK3aMeHa

3 cemecTp

Buapl 1 TeMbI 3aHITHH

KoanuectBo
4acoOB

dopmupyemble
KOMIETECHLINU

Paznen 10. Iunddepennuaibabie ypaBHeHUS] U CHCTEMbI
auddepeHIHAILHLIX YPaBHEHHH

76

Jlexuus. Ne 1. ®dusndeckue 3a1auu, NPUBOIAIINE K

T depeHranbHbIM ypaBHEeHUSIM. OCHOBHBIE OIIPEICIICHUS:
muddepeHIManbHOe ypaBHEHNE, TOPSAOK Tu((hepeHIINaTIbHOTO
ypaBHEHHUsI, perieHre aupHepeHInalIbHOro0 ypaBHEHHS,
MHTeTpasibHas KpuBas. Juddepenunanbable ypaBHEHHS IEPBOTO
nopsiaka. Hauansable ycnoBus. 3agaua Kommn. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH perieHus 3anaun Komu.
Obu1ee u yacTHOE perieHne JudGepeHIMaIbHOr0 YpaBHEHUS.
CeMelicTBO MHTETPATIbHBIX KPUBBIX. METO/1bl HHTEIPUPOBAHUS
TuddepeHIMaIbHbIX YPaBHEHUH: C pa3ieIeHHBIMU U
pa3aensIomUMUCS TEPEMEHHBIMH, OAHOPOJHBIX. MeTOo bl
UHTETPUPOBAHUS JTUHEHHBIX UG PepeHINaTbHbIX ypaBHEHUH 1-T0
OPSAIKA.

2

CamocrosrenbHas padota. Ne 1. luddepenunanbubpie ypaBHEHUs
MEPBOIO MOPAIKA: C PA3ACISIOUUMUCS IEpEMEHHBIMU,
OJTHOpOJHBIE U depeHInaTbHbIe YPABHEHUS.
JuddepenumanbHble ypaBHEHUS, TPUBOJIAIINECS K OJHOPOHBIM.
Jlunelinble tuddepeHnnanbHble YPaBHEHUS IEPBOTO MOPSAKA.

10

CamocrosrenbHas padora. Ne 2. Jluddepenunanbable ypaBHEHUS
2-ro nopsaaka. HauansHoe ycnosue. 3agaua Kommm. Teopema
CYIIECTBOBAHUS U €IUHCTBEHHOCTH perieHus. O01iee U 4acTHOE
pemenne AudQepeHInanbHbIX ypaBHEHUH 2-To nopsaka. [lonstue
0 KpaeBbIX 3a/1a4yax i AuddepeHnrnaibHbIX YpaBHEHHH.
I'eomeTpryecKuii CMBICI KPAaeBbIX YCIOBUH, UX OTIMYHE OT
HavyaJgbHBIX ycioBuid. [Ipocreitmue auddepennnanbHbe
YpaBHEHHUs 2-T0 MOPsI/IKA, JOMYCKAIOLINE IOHUKEHUE TOPSAIKA.
Jlunetinbie nuddepeHmanbHbie YpaBHEHUS 2-TO TTOPSIKa.
OmnpeneneHus: 0IHOPOIHBIE U HEOJHOPOAHbIE TU(PepeHIIHaTbHbIC
YPaBHEHMs], JINHEHHO 3aBUCHMBbIE U HE3aBHCHUMBIE PELICHUS
(byuximn). Onpenenurens BpoOHCKOro 1 ero CBOMCTBA.

OIIK-1, OIIK-
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[Tpaktuueckoe 3anstue. Ne 1. Jluddepennmnanbpapie ypaBHECHUS
BBICHIUX IMOPAIKOB. ypaBHCHI/Iﬂ, J0IIYCKAOMKC IMOHUKCHHUC
OPSIJIKA.

CamocrosrensHas padorta. Ne 3. Teopema o cTpykType 0011ero
peLIeHHs] TMHEHHOTO OJTHOPOJHOrO A HepeHInalIbHOTO
ypaBHEHHUs 2-T0 nopsijika. JInHelHble OAHOPOIHBIE

I depeHranbHble ypaBHEHHS 2-T0 MOPsAIKa ¢ HOCTOSHHBIMU
ko3P unrenTamMu. XapakTepuCTUYECKOe YpaBHEHUE, TPU CIIydast
KOpPHEM XapaKTEepUCTUUECKOTO ypaBHEeHUS. JIMHElHbIE
HEOJHOPOAHbIe TUddepeHIraIbHbIe ypaBHEHH. Teopema o
CTPYKTYype o011iero pemieHus. JInHelHble HEOAHOPOIHbIE
nuddepeHaIbHbIe YpaBHEHHS 2-T0 MOPsAIKa ¢ HTOCTOSHHBIMU
K03 pHLIMEeHTaMH CO cCriennaNbHOM MpaBoil yacTeio. Meton
HEOIIPENEIEHHBIX KOY(D(MUIINEHTOB.

CamocTtosrenbHas pabora. Ne 4. Metoa Bapuaniuu Npou3BOJIbHBIX
oCcTOSTHHBIX. Cuctembl uddepeHInaIbHbIX YPAaBHCHUM.

10

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
KP

W3ydeHne KOHCIIEKTOB M YUeOHOM TUTepaTyphl MO TeMe JeKIuu No
l; mMOATrOTOBKA K MPAKTUYECKOMY 3aHSITHIO HA TEMY:
muddepeHIanbHbIe YpaBHEHUS [IEPBOTO MOPSJIKA: C
pa3IeISIFOIIMMHUCS TEPEMEHHBIMU, OJHOPOTHBIC
muddepeHnnansubie ypaBHeHus. JIunelinsie quddepeHnnanbHbie
YpaBHEHHUS MIEPBOTO MOpsiKa. Y paBHeHHE bepHyim.
Juddepennnansapie ypaBHEHUS BBICIINX MOPSIIKOB. Y paBHEHUS,
JIOITYCKAIOIIUE TIOHMKEHHE TTOPSIIKA.

JluHeiHbIe OJJTHOPOIHBIE U HEOTHOPOAHBIE MU depeHIaTbHbIE
YpaBHEHUS C TIOCTOSTHHBIMU KO3 duimeHTamu. MeTo 1 Bapuaiu
MIPOU3BOJBHBIX MOCTOSIHHBIX. CHcTeMbl U depeHInantbHbIX
YpaBHEHHH.

36

Pa3znea 11. YnciaoBbie 1 (pyHKIHMOHAJIBHBIC PSABI.

68

Jlexums. Ne 2. Yucnosas mociaea0BaTeIbHOCTh U €€ Tpeied.
IIpusnak Beiiepmtpacca. [lonsarue yncnosoro psga. Yactuunas
cymma psa. CXoaquMocTh M cyMMa psifa. Psig reomerpudeckoi
nporpeccuu. ['apmorundeckuit psig. OO00IMIEHHO TAPMOHUYECKUN
psa. CBoiicTBa cxoasmuxcs psaaoB. HeoOxoauMeblil mpu3zHak
CXOJUMOCTH psiJa. Psbl ¢ MOTOKUTENBHBIMU YJIECHAMH.
JlocTaTounble NpU3HAKHA CXOAMMOCTH 3HAKOMOJIOKUTEIbHBIX
PSAIOB: IPU3HAKKU CpaBHEHUS, Tpu3Hak J[amambOepa, nHTerpabHBIN
U paJiuKaibHbIA npu3Haku Koy,

CamocrosrenbHas pabora. Ne 5. Uucnossie psiibl. OCHOBHBIE
noHsATus. [Ipu3HaKy CXOAMMOCTH YHUCIOBBIX PsAZOB (HEOOXOUMBIi,
CpaBHEHHA).

CamocrosrenbHas padora. Ne 6. IlpusHaku cxonumoctu
YHUCIIOBBIX psiioB ([lanamOepa, nHTErpanbHbIN U pauKalbHbII
npusHaku Komm).

CamocrosrenbHas padora. Ne 7. Jluddepenuuposanue u
MHTETPUPOBAHHE CTETIEHHBIX psAA0B. Pasnoxkenue QyHKimii B
creneHHoM psaf. Psan Telnopa u Makiopena. OcTaTOUHbBIN YJI€H
dopmynsr Teiinopa u Maknopena. Heobxoaumoe u JocTaTouHOE
YCJIIOBHE CXOAUMOCTH psAna Teisiopa K MopoKAaroIie ero

OIIK-1, OIIK-
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byakuun. Paznoxkenne GyHKImil ex , sinX, cosx B psii MakiopeHa.
Brrancnenue 3HaueHu QyHKIMN, BBIYUCICHUE HHTETPAJIOB U
pemenne auddepeHnnanbHbIX YPaBHEHUH ¢ TOMOIIBIO PSIIOB.

[TpakTrueckoe 3ansTue. Ne 2. 3HakonepeMeHHbIE U
3HaKo4YepeayoLuecs psiibl. Y ClIOBHAsA U aOCOIIOTHAS CXOAUMOCTb.
IpusHak Jleiibuua.

CamocrositenbHas padora. Ne 8. DyHKIIMOHAJIBHBIE U CTCTICHHBIC
psaabl. O6nacth cxonumoctu. Psaer Teitnopa u Maknopena.
[TpunokeHus psiioB K MPUOIMKEHHBIM BHIYHCICHUSM 3HAYCHHIH
¢GyHKIUH 1 onpeieTIeHHBIX HHTerpaioB. [Ipubnmkennoe pemenue
nuddbepeHINAILHLIX YPABHEHUH.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHre KOHCIIEKTOB M y4eOHOM JTUTEpaTyphl O TeME JeKIHH Ne
2; TOArOTOBKA K IIPAKTUYECKOMY 3aHATHIO HA TEMY: YUCIIOBBIC
pansl. [lpusHaku cX0AMMOCTH YUCIIOBBIX PsIIOB (HEOOXOAUMBIH,
cpaBHeHUs). [Ipu3Haku cXoIuMOCTH YUCI0BbIX psioB ([anambOepa,
MHTETpaJIbHBIN U pajuKalibHbIN npu3Haku Komm).
3HAKOIEPEMEHHBIE U 3HAKOUEPENYIOIIHUECS PSAAbL. Y CIIOBHAS U
abcomroTHas cxoauMocTb. [Ipu3nak JleiiOHuIA.

@OyHKIMOHAIbHBIE U CTENEHHbIE psAbl. O0JacTh CXOAUMOCTHU. Psiibl
Teitmopa u Maxknopena. [TpunoskeHus psaoB K TPHOTMKEHHBIM
BBIYUCIICHUSIM 3HaYeHUH (YHKLIUN U ONpeeSICHHbIX HHTErPaIoB.
IpubnmxenHoe pemrenne quddepeHnnaIbHBIX YPaBHEHMIA.

32

Pazgen 12. KparHble U KPpUBOJIMHEHHbIe WHTErPaJibl

60

Jlexums. Ne 3. JIBoiiHO# uHTerpan. OCHOBHBIE TOHATHUSA U
onpeneneHus. ['eoMmerpudeckuii u GU3NIECKUN CMBICI IBOWHOTO
uHTerpana. OCHOBHBIE CBOMCTBA ABOMHOTO MHTETpaa.
Brruucnenue ABOMHOTO MHTETpaIa B IEKaPTOBBIX KOOPAUHATAX.
Boluncrnenne 1BOWHOIO UHTETpalia B MOISPHBIX KOOPIAUHATAX.
[IpunoxeHus: JBOMHOT0 HHTErpaa.

ITpakTueckoe 3ansaTue. Ne 3. JIBoiiHOM nHTEerpan. Beruncinenue
JIBOMHOTO MHTErpaja B JEKapTOBBIX U MOJIPHBIX KOOPIUHATAX.
I'eoMeTpuYEeCKUEe IPUIIOKEHUS IBOMHOIO UHTErpaa.

CamocrosrenbHas padora. Ne 9. Tpoitnoit unTerpan. OCHOBHbIE
NOHSTHS. Bbruncienue TpoHOro HHTErpaia B 1€KapTOBBIX
KOOpPJIMHATAX. 3aMEHA IEPEMEHHBIX B TPOMHOM MHTETpaJe.
Boruncnenue TpolHOro MHTETpalla B IWIMHIPUUECKUX U
cepuueckux KoopanHarax. HekoTopelie mpuiioxxkeHus TpoHHOTO
MHTErpaa.

14

CamocrosrenbHas padora. Ne 10. KpuBonuneiinslii uarerpan |
pona. OcHOBHBIE NOHATH. BblunicieHne KpUBOJIMHENHOTO
uHTerpana I pomga. Hekotopsle npuinokeHnst KpUBOJIMHEWHOTO
uHTerpana I pona.

14

OIIK-1, OIIK-
2, VK-1




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

N3yueHre KOHCIIEKTOB U y4eOHO IuTeparypsl o TeMe JeKIuU Ne
3; TOAroTOBKAa K IPAKTUYECKOMY 3aHATHUIO HA TEMY: JTBOMHOMN
MHTErpaJl. Beuncienne JBOMHOIO HHTETpalla B AEKapTOBBIX U
MOJISIPHBIX KOOpAUHAaTax. ' eoMeTpuyeckue NpuioKeHus IBOUHOIO
MHTETpaa.

TpoliHol nHTErpan. BeraucieHne TpPOMHOrO0 UHTETpalla B
JIEKapTOBBIX KOOpAUHATAaX. BpIuncieHne TpOMHOIO HHTErpasia B
IWIMHAPHYECKUX U cheprueckux KoopanHatax. [IpunoxeHus
TPOMHOTO MHTErpasa.

KpuBonuHeliHbIe MHTETpasbl IepBoro poaa. Hekoropsie
IPWJIOKEHUS KPUBOJIMHENHOro HHTerpana I poxa.

28

WHast KoHTaKTHAs paboTa: BHIIOJHEHNE KOHTPOJIBHOM padoThI,
KOHCYJIbTALIUU

IloaroroBka K S3K3aMEHY

30

IIpoBeaeHME PK3aMeHa

4 cemecTp

Buapl 1 TeMbI 3aHITHH

KoanuectBo
4acoOB

dopmupyemble
KOMIETECHLINU

Pa3znen 13. KomOunaropuka. Ciay4daiiHble coObITHS

74

CamocrostenpHas padora. Ne 1. DeMeHTb KOMOMHATOPUKHU
(mepecTaHOBKHM, pa3MelleHus, coueranus). [IpoctpancTBo

aJIeMEHTapHBIX COObITHI. City4aitHbie cOObITUSI. ANreOpa COOBITHH.

YacrtoTa. BeposITHOCTb.

6

CamocrosrenbHas padora. Ne 2. DiaeMeHTbl KOMOMHATOPUKH.
Knaccuueckoe ¥ reoMeTpruuecKoe ONpeieIeHue BEPOSITHOCTH.

[Tpaktueckoe 3ansatue. Ne 1. Axcuomaruka A.H.Koamoroposga.
BeposiTHocTHOE npocTpancTBO. Kitaccnueckoe U reoMeTpuiyeckoe
omnpeneneHue BepossTHocTU. [IponsBenenue coObITUI. Y CIIOBHAS
BEpOSITHOCTh. Teopema yMHOXKeHUs BeposiTHOCTeN. HezaBucumbie
coObITHsA. TeopeMa YMHOKEHHS JJI1 HE3aBUCUMBIX COOBITHIA.
BepostHoCcTh mosiBeHust XOTs ObI 0JJHOTO cOoOBbITHS. Teopema
CJIO’KEHMS BEPOSITHOCTEN COBMECTHBIX COOBITHH.

CamocrosrenbHas padora. Ne 3. JlelicTBUS HaJl COOBITUSMU.
Teopema cnosxxenust BeposatHocteld. [TonHas rpymnna coObITHH.
VYcnoBHas BEpOATHOCTb. TeopeMa yMHOKEHHS BEPOSITHOCTEM.
He3aBucuMbie cOOBITHS. TeopeMa YMHOXCHUA 1)1 HE3aBUCHUMBIX
coObITHI. BeposATHOCTB MOSIBIEHUS XOTs OBl OJJHOTO COOBITHS.
Teopema ci10k€HUST BEPOSITHOCTEN COBMECTHBIX COOBITHIA.

CamocTtosrenpHas padota. Ne 4. dopmyria MOITHON BEPOSTHOCTH.
Beposaraocts runotes. ®opmyna baiieca. [TocnenoBaTenbHOCTD
HE3aBUCHUMBIX HcnbITaHui. @opmyna bepHymiu.

CamocrosrenbHas pabota. Ne 5. [IpenenbHble TEOpEMBbI B cXeMe
BepHynnu: nokanbHas U UHTErpajibHas MPeAesIbHASI TEOPEMBI
Myaspa-Jlamnaca, reopema I[Tyaccona. BepoaTHOCTh OTKIIOHEHHUS
OTHOCHUTEJIbHOW YaCTOTHI OT MOCTOSIHHOM BEPOSTHOCTH B
HE3aBHCUMBIX HUCIIbITaHUsIX. HanBeposiTHeIee Yicio MosiBJICHUM
COOBITHS B HE3aBUCHUMBbIX UCIBITAHMSIX.
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3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

IToaroToBKa K MPaKTHYECKOH pabOTe HA TEMY: FJIEMEHTHI
KoMOuHaTopuku. Kiiaccuyeckoe 1 reoMeTpruiecKoe ONpeesieHue
BEPOATHOCTH. TeOopeMbl CI0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.
®opmyna noaHou BeposaTHocTH. Popmyina beneca.

®opmyina bepuymim, TokaibHAsA U UHTETPAJIbHASI TEOPEMBI
Jlannaca. OTKIIOHECHHE OTHOCUTEILHOM YaCTOThI OT IOCTOSHHOM
BEPOSATHOCTH B HE3aBUCHMBIX MCIBITAHHUAX.

36

Pa3nen 14. Cayyaiinble BeJIMYMHBI

72

CamocrosrenbHas padorta. Ne 6. JluCKpeTHbIE CirydaiiHbIe
BEJIMYMHBI. 3aKOH U PsiJl pacipeiesIeHNs BEPOSATHOCTEN JUCKPETHOM
CIIy4ailHOM BeIWYMHBL. MaTreMaTu4ecKue onepanuu Hajl
CIy4yallHbIMU BEIMYMHAMU. MaTeMaTH4eCcKOe OXKUJaHue
JIUCKPETHOM CIy4aiiHON BEIMYMHBI. BEpOATHOCTHBIN CMBICHT
MareMaTruyeckoro oxuganus. CBolicTBa MaTeMaTUYECKOTO
0KUJAHUS.

CamocrosrenbHas padota. Ne 7. Jlucniepcust TUCKpETHON
cinyyaiiHol BennunHbl. CBoiicTBa nucnepcun. Cpennee
KBaJpaTU4YeCKOe OTKIOHEeHHE. DyHKIUS paclipeesIeHUs
BEPOATHOCTEN ci1ydaiiHON BenuuuHbl. CBoWcTBA (QYHKIIUU
pacupeeseHus.

CamocrostenpHas padora. Ne 8. @yHKIUS pacupeaeIcHHs
BEpOSITHOCTEN cilydailHOW BenuuHbl. HenpepriBHBIE ciiydaiiHble
Benn4UHBL. [[TOTHOCTH pacnpenenenus BeposSTHOCTEN
HENPEPHIBHOM CIYUYaHOM BEIUYUHEL.

CamocrositensHas padora. Ne 9. OcHOBHBIE 3aKOHBI
pacrpeiesieHus] TUCKPETHBIX CIy4alHbIX BEJIMYMH:
OuHOMUaNIbHBIN, pacupenenenue [lyaccona, reomerpuueckoe
pacnpezeseHue, TMIepreoMeTpuuecKoe pacpeneIeHue U uxX
YU CJIOBBIC XapPaKTECPUCTUKH.

CamocrosrenbHas padora. Ne 10. UncnoBble XxapaKTEpUCTHKI
HENPEPBIBHBIX CIYYalHBIX BEJIUYHUH.

CamocrosrenbHas pabora. Ne 11. HenpepsiBHBIE cityuaiiHble
BeNMYMHBL. OyHKIHS paclpeaesIeHNs] BEPOATHOCTEN CIIy4alHOM
BEJIMYMHBI, JIOTHOCTH PaclpeAeiieHUs] BEPOATHOCTEN
HEIPEPBIBHON CIIy4YallHOM BEIMYMHBI, UX B3aUMOCBS3b U CBOMCTBA.
MaremaTnueckoe 0XKHUIaHUE U TUCIIEPCHSI HENTPEPHIBHOU
CIIyJalHO# BeJIWYnHBL. Moa 1 MeInaHa.

CamocTtosrenbHas padora. Ne 12. PaBHOMepHOE paciipeneneHue.
YucnoBble XapaKTEPUCTUKH PABHOMEPHOTO pacpe/IesICHuUS.
[TokxazarenbHOE pacpenenacHue. BepoaTHOCTh monaaaHus B
3a/IaHHBIM UHTEPBAJ MOKA3aTEIbHO PACIPECICHHON CITydallHON
BEJIMYMHBI. UHCIIOBBIE XapaKTEPUCTUKH IT0KA3aTEIBLHOTO
pacnpeesieHusl.

CamocrosrenbHas padora. Ne 13. OCHOBHBIE 3aKOHBI
pacrnpeziefieHus1 HEMPEPBIBHBIX CIyYailHBbIX BEJIMYMH: HOPMAJIbHBIH
3aKOH pacnpenencHus. HopmansHas kpuBas. BiausiHue nmapameTpos
HOPMAaJIBHOTO pacrpeaesieHust Ha popMy HOpMaIbHON KPUBOM.
BeposiTHOCT nONIaganys B 3aJaHHBI UHTEPBAJI HOPMAJIBHOU
CIIy4ailHOM BeNWYMHbBI. BhIunciieHre BEpOSTHOCTH 33JJaHHOTO

OIIK-1, OIIK-
2, VK-1




oTkJoHeHus. [IpaBmiio 3-x curm.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

[ToaroToBka K MpakTU4YECKOH paboTe HA TEMY: YHCIIOBbIE
XapaKTEPUCTUKHU JUCKPETHBIX CIyYalHBIX BEIMYUH. 3aKOHBI
pacnpezesieHus: BEpOATHOCTEN U UX YMCIIOBBIE XapaKTEPUCTHUKHU.
DyHKIMSA pacrpeeIeHUs] BEPOSITHOCTEH CIIy4ailHOM BEJIMYHUHBI.
YucnoBble XapaKTEPUCTUKN HEMIPEPBIBHBIX CIIYYAHBIX BEJTUYHH.
HopManbHblii 3aKOH pacnpeiesieHus] HEPEPhIBHOM CIydaitHOM
BEJINYUHBI.

PaBHOMEpHOE U MOKa3arenabHOE pacnpeaeneHue. Yncnonbie
XapaKTEPUCTUKU PABHOMEPHOTO U MOKa3aTeIbHOTO
pacapeneacHuit.

36

Pa3zgen 15. DaeMeHTHI MATEMATHYECKOH CTATHCTHKU
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CamocrosrenbHas padora. Ne 14. TIpenmer u 3agaun
MaTEeMaTUYECKON CTaTUCTUKU. 13 nCTOpUM BOSHUKHOBEHUS U
pa3BUTUSA MaTEMAaTHYECKOW CTaTUCTUKU. | eHepanbHas u
BbIOOpOYHast COBOKYMHOCTH. [loBTOpHAs 1 GecrioBTOpHas BBIOOPKHU.
PenpesenratuBnas BeiOopka. CriocoOsl 0T60pa. BapuanmonHsiii u
CTaTUCTHUYECKUH psAabl. DMIupHUyeckas QyHKIMs pacripeieneHus,
cBoiictBa. [lonuron u rucrorpamma, kymyinsara. OCHOBHBIE
BbIOOPOYHBIE XapaKTEPUCTUKU U UX cBOicTBa. CpeHHEe BEINYHHBI,
OCHOBHBIE CBOICTBa CpeHeH apu(METHIECKOH, MeTnana, MoJa
BapHalMOHHOrO psna. [lokazarenu Bapuanuu, nucnepeus
BapHallMOHHOTO psja U cBoiicTBa. CTaTHCTUYECKOE OLICHUBAHUE
napameTpoB. ToueyHble OLEHKH U UX CBOMCTBA (HECMELIEHHOCTb,
COCTOSITENILHOCTD U 3(h(heKTUBHOCTH). OLieHKa MapaMeTpoB
reHepaIbHONH COBOKYITHOCTH 10 COOCTBEHHO-CITy4aifHON BBIOOpPKE,
OLICHKA F€HEPAIIBHON JI0JIY, OLICHKA T'€HEPAIILHOM CPEIHEN, OLICHKA
TeHEPAIbHON AMCIIEPCHUH.

CamocrosrenbHas pabora. Ne 15. ['enepanbHast 1 BBIOOpOUYHast
COBOKYITHOCTHU. DMNMpHUecKas QyHKIus pacnpeaeneHus. [loauron
u rucrorpamma. OCHOBHbIE BEIOOPOYHBIE XapaKTEPUCTUKH.

OreHKa reHepajJbHOU CpeiHeH, OlIeHKa FreHepabHON IMCIEPCUH.

CamocrosrenbHas pabora. Ne 16. VMHTepBaiibHbIE OLIEHKH,
JIOBEpPHUTEIbHAS BEPOSTHOCTD (HA/IeKHOCTD). JloBepUTEIbHBII
HHTEPBAJI. HOBCpHTeHBHBIe HHTCPBAJIbI JJIs1 OLICHKN
MaTeMaTHYECKOT0 OKUAAHUs HOPMAJIBLHOTO pacipeeseHus Ipu
N3BECTHOM CHUI'MaA.

CamocrosrenbHas padota. Ne 17. dyHKIMOHAIBHAS,
CTaTHCTUYECKasi U KOppeNALMOHHAas 3aBUCUMOCTU. BpiOOpouHbIe
ypaBHeHHs perpeccur. HaxoxxeHne napameTpoB BEIOOPOYHOTO
YpaBHEHUS MPSAMOM JIMHUM CPEIHEKBAIPATUYECKON PETPECCUU TIO
HECTPYNIHUPOBAHHBIM IaHHBIM METO/IOM HAMMEHbBIINX KBAJPaTOB.

CamocrositensHas padbora. Ne 18. Koppensmuonnast Tabnuna.
Haxoxaenne napaMeTpoB BBIOOPOYHOTO YpaBHEHHSI MIPSMOU THHUHT
perpeccu 1o CrpynnupoBaHHbIM JaHHBIM. BIOOpOYHBII
KOX(UIMEHT KOppeNsiny, cBolicTBa. [loHATHE 0 MHOTOMEPHOM
KOPPEJSILIMOHHOM aHanu3e. KoppemsinnoHHOe OTHOLIEHHE.
CBoiicTBa BEIOOPOYHOT'O KOPPETISAILIMOHHOTO OTHOLICHHUS.
[Ipocreiiue ciyyan KpuBOJIMHEHHON Koppesiuuu. [lonstue o

OIIK-1, OIIK-
2, VK-1




MHO>KECTBEHHOM KOPPEJISIUU.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

[TonroroBka K mpakTHYeCKoi paboOTe HAa TEMY: FeHepalibHas U
BbIOOpPOYHAsI COBOKYMTHOCTH. OMIUpUYecKas QyHKIHS
pacnpenenenusi. [lonuron u rucrorpaMmma. OCHOBHBIE BEIOOPOUYHBIE
xapakTepucTuku. OIleHKa reHepaibHON CpeaHeH, OlleHKa
reHepanbHOU Aucnepcuu. JloBepuTesbHbIE HHTEPBAJIb AJIs OLIEHKH
MaTEMAaTHYECKOTO OKUAAHNS HOPMAIBHOTO PaCcpeeIICHUs IIPU

W3BECTHOM CHUIMa. 34
WHas koHTaKTHas pa0doTa: BHIMOJIHEHHE KOHTPOJIBHON PaboOTHI, 0
KOHCY/ILTAIIH

IToaroToBKa K SK3aMeHy 30
IIpoBeieHne SK3aMeHa 6

Pasnen 5. METOJMYECKUE VKA3AHHS JUISI OBVYAIOLIMXCS TIO0 OCBOEHMIO
JIACHUTUIMHBI

Nzyuenne nucuumumssl b.1.1.10 "Marematuka" pekoMeHayeTcs HadaTb C O3HAKOMIIEHUS C
paboueii mporpamMMoi, ee CTPYKTYpOoH U CoOJepKaHHeM pa3felioB. YueOHBIH MaTepuan
CTPYKTYPUPOBaH, U3y4E€HHE TUCLUILIMHBI OCYIIECTBISETCS B TEMATUUECKOU MOCIE10BATEIbHOCTH.

3anaTus JIEKIIHOHHOT'0 THIIA JaI0T CUCTEMaTU3UPOBAHHBIE 3HaHUA 1o

qucuuiuiiHe  "Maremaruka', KOHIEHTPUPYIOT BHUMAaHHE Ha HauOoJjiee CIOXKHBIX M BaKHBIX
Bonpocax. Bo BpeMsi JIEKIIMOHHBIX 3aHATUN PEKOMEHYETCSI BECTH KOHCIEKTUPOBAHUE Y4€OHOTO
MaTepuaia; oOpamarb BHUMaHME Ha (OPMYJIUPOBKM M KaTerOpUH, PAaCKpBIBAIOIIUE CYTh
po0JIeMbl, SBJICHUS WIH Ipoliecca; 3aUKCUPOBATh BHIBOJIBI U MPAKTUUECKUE PEKOMEH AU,

IlogroroBka K 3aHATHAM NPAKTHYECKOr0 THIA BKIIOYAECT O3HAKOMIICHHE C  IIJIAHOM
MPAKTUYECKOTO 3aHATUS;, PA0OTy € KOHCIEKTOM JIEKIIMii, BBHIMOJHEHHE JOMAIIHETO 3aJaHus,
paboty ¢ y4eOHON W y4eOHO-METOIMWYECKOW JUTEepaTypoil, HAyYHBIMH U3JAHUSIMH U
AJIEKTPOHHBIMU 00pPa30BaATEIbHBIMU PECypcaMH, PEKOMEHJIOBAHHBIMU pabouel MporpaMmMoit
IVCIUTIIIINHEI "Maremarnka'.

CopepxaHue caMOCTOSATEILHOIM padoThI ONIpENCIIACTC paboueii IporpaMMmoin
JUucUUIIMHBL  "MaremaTuka" OLEHOYHBIMA M METOAMYECKMMHU MaTepHallaMH, 3aJlaHUsIMH U
yKazaHusiMU TipenogaBaTessi. CaMocTosITeNIbHasE padoTa MOXKET OCYIIECTBISATHCS B ayJTUTOPHOU U
BHeayauTOpHOU (dopmax. DPPEKTUBHBIM CPEICTBOM OCYIIECTBIECHUS CaMOCTOSTEIHHOU pabOThHI
ABIIIETCS DJIGKTPOHHAs HMHQPOPMAIIMOHHO-00pa3oBaTelnbHasl Cpefa YHUBEPCHUTETa, KOTopas
obOecrieunBaeT JOCTYNl K oOpa3oBaTenpHOW mporpamme, pabodeld mporpamme TUCITUILUIAHBI
"Matemaruka'", K AJIEKTPOHHBIM OMOTMOTEYHBIM CHCTEMaM, MPOQeCcCHOHANTBHBIM 0a3aM JaHHBIX U
nH()OPMAITMOHHBIM CIIPABOYHBIM CHUCTEMaM.
N3yuenne mucnumivabl "Marematuka" — BKIIOYAeT BBIMOJHEHWE  KOHTPOJBHOW  pabOTHI.
DopMoii TPOMEKYTOUHOM aTTeCTAllMU M0 TUCIUIUIMHE "MareMaTuka" sIBISIFOTCS SK3aMeH B 2-0M
ceMecTpe, K3aMeH BO 3-eM CeMecTpe, YK3aMeH B 4-0M cemecTpe.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METOIMYECKOE
OBECIIEYEHME AMCIHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 0OECIIEUEHNE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUEBHBIE, YYHEBHO-METOAMYECKHWE U HAYUYHBIE U3JAHUA
1. |Harancon, W. II. KpaTtkuii Kypc BBHICHIEH MaTeMaTHKH

[DnmexkTpoHHEI  pecypc] yaebHOe mocoome / W. II.
Harancon. 10-e u3n., crep. Cankr-IletepOypr: Jlans, 2022. -
736 c. ISBN 978-5-8114-0123-9.

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

bepman, I'. H. COopHuK 3ama4 1Mo Kypcy MaTeMaTH4ecKoro
aHanm3a [DnektpoHHbli pecypc] / bepman I''H. 10-e u3m.,
crepeorun. Mocksa: Jlanb, 2023. - 492 c. ISBN 978-5-8114-
9878-9.

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

Kynapiiena, E. C. Marematuka [uisi SKOHOMHCTOB
[DnmexkTpoHHEI pecypc] : yueOHuK st sxkoHOMuCcTOB / E. C.
Kynpapiiesa. 4-e: lamkos u K, 2015. - 564 c. ISBN 978-5-
394-02261-6.

http://e.lanbook.com/books/e
lement.php?pll_id=72390

[Tucemennsiid, Imutpuii TpopumoBruy. KoHCIEKT KU 110
Beiciield Mmatemaruke [Texcr] : [mommeni kype] / . T.
IIncemenHbI. 15-e u3n. Mocksa: AﬁPHC-HPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmiasapsl: Bcero 9.

9

Bricmias MaTtemaruka B yrnpakHEHUsX M 3agadax [Tekcr] : B
2 4. : [yaeOHoe nocobue ans By3oB] / I1. E. lanko [u mp.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMIIsphI:
Bcero 23.

23

Bricmias maTematuka B ynpaxxHeHHsIX U 3aaadax [Tekct] : B
2 4. : [yae6Hoe ocodue mns By3oB] / I1. E. Jlanko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. OK3eMILIAPHI:
Bcero 27.

27

I'mypman, Bragumup EdgumoBud. PykoBOJICTBO K pEIICHUIO
3a/a4 10 TEOpPHM BEPOSATHOCTEM M  MAaTeMaTH4ECKOU
cratuctuke [Tekct : DnekTpoHHBI pecypc] : ydebHOe
nocobue st By3oB / B. E. I'mypman. 11-e uzn. Mocksa:
HOpaiir, 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, Bnaaumup EcdumoBuy. Teopust BeposTHOCTEH U
MareMaTthyeckas cratucTuka [TekcT : DIeKTpOHHBINA pecypc]
: yueOnuk st By3oB / B. E. I'mypman. 12-e uzn. Mocksa:
IOpaiit, 2023. - 479 ¢ ISBN 978-5-534-00211-9.

https://urait.ru/bcode/510437

MaremaTrueckas craTuctuka [TekcT] : TMIIOBOW pacueT Jis
ctyaeHToB cnenuanbHocteit 060800, 061000, 061100,
061500 / [coct. : H. H. Muxeesa, JI. B. Hukonaesa, JI. H.
Ilapagyrmurosa]. Momxkap-Ona: MapI'TV, 2006. - 93 c.
Ok3eMIIsAphl: Bcero 136.

136

10.

Marematndeckass cratuctuka [TekcT] METOINYUECKIE
yKa3aHUsl K BBINOJHEHUIO TUIOBBIX PAacUyeTOB JJisi CTY/JCHTOB
cnenuaneHocter 060800, 061000, 061100, 061500 /
cocraputenu H. H. MuxeeBa, JI. B. Hukonaesa, JI. H.
[llapadyraunosa. Momkap-Omxa: MapI' TY, 2006. - 59 c.
Ok3eMmsApkl: Becero 119.

119




OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPCDI

1.

Hayunas snektponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snektponnas 6ubnuoreka «KubepiaeHuHKay

http://cyberleninka.ru

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBLIE CIIPABOYHBIE

CUCTEMBbI
1. |CupaBouno-npaBoBas cucrema Koncynprant+ http://www.consultant.ru
2. |MudopmanmonHo-npaBoBoit noprai ['apant http://www.garant.ru
3. |[IpodeccuonanbHbie CIpaBOYHBIC CHCTEMBI TeXIKCIEepT http://www.cntd.ru

6.2. MaTtepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHue

NoNe | Aynutopuu aiis npose- | [lepeueHb OCHOBHOTO 000PYI0BaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCTalluu
1. 329 (1) Buneomaruutodon Panasonic- NV-[Microsoft Windows
FJ730 (1), docka mapkepnas 120x240(Enterprise, Microsoft

cMm (1), Marautona ®wmnc AZ1065

Office Standard, AreHt

(1), Hoyroyk Acer Aspire E1 15,6"(Dr.Web, Microsoft
(1), TeneBuzop JVC AV-2136EE (1),|Access, Microsoft Visio
Tenesusop LG 55" 55 LB650V (1),|Professional,  Microsoft
Komriekr yueoHoit mebenu (1) Project Professional,

Microsoft Visual Studio
Enterprise, Kommnext 10
JUIS. PEIIeHUsT OCHOBHBIX
MOJIb30BAaTEIbCKUX 3ajad,

CrpaBouHas IIpaBOBas
cuctrema  "KoHcynpTaHT
ITmroc", Kommiekt

I"”APAHT-Mactep

Pazpnen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBL ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, IITyOuHa YCBOEHHS ), IPEAYCMOTPEHHOTO
paboueii mporpaMMmoii;
- YMEHHE u3jaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMEHHE MPUMEHAITh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiicss WMeeT 3HaHWA OCHOBHOIO MaTepualia, yaoBIeT-
YPOBEHBb IIPOSABIIIET YMEHHUE JIOTUYHO €ro H3Jlararb, HO MOJKET| BOPHUTEIBHO
JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  Marepuaia,
HEJIOCTaTOYHO IpaBWIbHbIE (OPMYIMPOBKH, HCIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUM IIPAKTUYECKUX 3aJaHUMN.




[IpomBunyThii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHal,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSAET TEOPETUYESCKUE IIOJNIOKEHUA IIpH  PELICHUU
MPAKTUYECKUX BOIPOCOB M 3ajay, BJIaZieeT HEOOXOIUMBIMU
HaBbBIKaMU U MIPpUEMaMHU UX BBIITOJHCHUSA

Bricoknii ypoBeHb |OOydJaromuiicss TJIyOOKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUS C MPAKTHKOM, MpPU 3TOM
oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUH  3aJIaHusl, CBOOOIHO  CIpaBISICTCI C
3alayaMM, BONPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUs
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JTUTEPATypO, TMEPUOIUYECKUMH HU3JAHUSIMH, MPABUIHHO
00OCHOBBIBACT TMPHUHATHIC PEIICHHS, CBOOOIHO BIANEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MpPHEMaMHU  BBINOJHEHUS
MIPaKTUYECKUX paboT

7.1. IlpoMexxyTouHast aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBJieHa Ha OIICHHUBAHHE PE3YIbTaTOB OOYy4EeHHUS
[0 TUCLUIUINHE (MOYJII0) U IPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLICHOYHBIX CPEJ/ICTB.

[Ipumeppl THUHOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (QoHJAa OLEHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IpOrpaMMe.

2 cemecTp
IIpumep OnteTa MPOMEKYTOUYHOM aATTECTALMU
[ToBoKCKHI TOCYTApCTBEHHBIN TEXHOJIOTUYECKAN YHUBEPCUTET
DK3AMEHAIIMOHHbBIN BUJIET Ne 0
o AucuuIuimHe «MaremMaTuka
Hampasnenune 27.03.02 ¥Ymnpas/jieHune kauecTBOM

HaHpaBHeHHOCTL «YI[paB.]]eHl/Ie Ka4€¢CTBOM B INPOU3BOJACTBEHHO-TEXHOJOTNICCKUX
CUCTEMax»

1. Meron ['aycca penieHust CUCTEM JTMHEUHBIX YPABHEHUM.

2. CkansipHoe Ipou3BeIeHUE BEKTOPOB. CBOMCTBA CKaJISIPHOTO MPOU3BEIACHUS
BEKTOPOB.

3. YcnoBus napaaielbHOCTU U NMEPIEHAUKYIIPHOCTH NPSAMBIX HA INIOCKOCTH.

4. 3aoaua I. Haiitu dy pynxmun y = 25" ¢+ 1),

3aBemyromuii Kageapoit BeICIICH MaTeMaTHKH




npodeccop, AOKT. Pu3.-Mar. HAyK / B.A. lBanos /

« » 2021 r.

KonTpoabnasa padora

«IIpaMasi HA TIOCKOCTH»
1. Haiitu npoekiuto Touku A(—1; 2) Ha npsmyro 3x — 5y — 21 = 0.
2. B Toukax nepeceuenus npsamon 2 x + 3y — 6 =0 c ocsimu KoopaUHAT
BOCCTAHOBJICHBI IEPIICHAUKYJISIPBI K 3TOU NpsiMor. Haliaure ux ypaBHEHUSI.
3. Jlansl Bepuabl napaienorpamma A(9; — 3), B(4; —2) u C(-7; -5).
Haittn ypaBHEeHHs quaroHayie.
4. Jlan TpeyrodibHUK ¢ BepmnHamu A(S; —4), B(—1; 3) u C(— 3; — 2). Haiitu:
a) ypaBHeHUeE BbICOTHl BD;
0) ypaBHeHue Mepuinanbl BM;
B) YroJI MEK]ly BBICOTOM U Meauanoi BM.
5. Hoxazate, uyto Tpu Touku A(3;—35), B(— 1; 1) u C(— 3; 4) nexxat Ha ogHOM
IIPAMON.
6. CropoHbl TpeyroJibHUKA 33JlaHbl ypaBHeHUsIMU: 7 x — 6y + 9 = 0;

Sx +2y—25=0; 3x+ 10y +29 = 0. Haiitu KoopAHATHI BEPIINH U
ypaBHEHUS BBICOT TPEYTOJbHUKA.

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

KonTpouabHas padora
«dupPepenunanbHoe ucyuciaeHne PYHKUUH OJHON IepeMeHHO»
1. Haiitu npousBoaHyI0 (DYHKIUI:
a) y=(x*—3x +5)4 0) y=arcsines;  B) y=log(x — cos x).
2. Haiitu dy ¢yHkImm:
a) y=25in@x+1) 6) y=sin3x+1/x).
3. Haiitu d ?y:

a) y =sin 2;



4. MHccnenosath (PyHKIIMU U OCTPOUTH rpaUKu:

a) y=2x3-3x2+1.

3 cemecTp
IIpumep OmteTa MPOMEKYTOUYHOM ATTECTAIMU
[ToBOJKCKHM TOCYTapCTBEHHBIM TEXHOJIOTUYECKUN YHUBEPCUTET
DK3AMEHAITMOHHBINA BUJIET Ne O
1o aucuuIuinHe «MaTteMaTuka
Hanpasnenue 27.03.02 Vupasnenne xauecrsom

HanpaBiieHHOCTD «YupaBaenne kauecTBOM B NPOH3BOACTBEHHO-TEXHOJIOTHIECKHX CHCTEMAX)

1. Metoap! pemienus nudPpepeHIranbHbIX YpaBHEHUH C pa3AeIieHHBIMU TIEPEMEHHBIMH,
muddepeHnanbHbIX YpPaBHEHUN C pa3IesSIOIIMMUCS TIEPEMEHHBIMU, OIHOPOJIHBIX
YPaBHEHHUI MEPBOTO MOPSIIKA.

2. Ilpusnak JlelOHUIIA CXOOMMOCTH 3HaKodepemyromierocs psga. OreHka ocTaTka
psana.

3. IlpaBuio cBefeHHs JBOMHOTO UHTETPalia K TOBTOPHOMY (T€OMETPUIECKHI BHIBO).

4. 3aodaua 1. Haiitu yacTHbie npou3BoaHbie GyHKIMU Z =In (X2 +y 2 — xy).

3aBeayromuii kKadeapoit BeICIICH MaTEMaTUKH
npoeccop, TOKT. pu3.-MaT. HAYK / B.A. BaHoB /

« » 2021 r.

KonTposbHass padora

«IIpusioskeHus1 ONpeeTeHHOT0 WHTErpajiay

1. Haiitu miomaay miockux Guryp, OorpaHU4eHHbIX JIUHUSIMU:
1. y=2x + 1, y=4-x2
2. y = (x-4)% y=16-x



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

2.  Bprumcnuth 00bEeMBI  TeN, OOpa30BaHHBIX  BpPAIIEHUEM  BOKPYT
ocu Ox uryp, orpaHUYEHHBIX JIUHUSIMU:

1.y = 4X—X3, y=X
2.y =X, y = 4X.
3.y = —x2+4, y=x+2

3. Bbmuucnuth o00beMbl  Teln, 00pa30BaHHBIX  BPAIIEHHEM  BOKPYT
ocu OY uryp, orpaHUYEHHBIX JIUHUSIMU:

1. x=y> x=0, y=2
2. y=x% y=2x
3. y=2x, x=0, y=2, y=6.

KonTpoabnasa padora

«dupPpepenunanbHoe ucHUCTIeHHEe (PYHKUMM HECKOJbKHX IEepPeMEeHHbIX
»

1. Haiitu yacTHbIC MPOU3BOIHBIE (DYHKITUA:

a)z= e™e s G)z=x2ecos (xy) B)z=In (x2+y?— xy).
2. Haiitu nonusie quddepenimans GyHKIUHI:

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

3. Beraucnuts npubInKeHHO:

a) 1,05 1%; 6) sin 62¢;

4. HaiiTu BTOpbIE YaCTHBIC TIPOU3BOIHBIC (DYHKITHI:

a) Zz=XSsiny + Yy sinx; 0) z =xy tg(xy); B) Zz=XIny.
5. Haiitu d?z Qynkumii:

a)z=x2eCOSY; 0) z=2x> — x3)%+ 2y

6. Haiitu sxcTpeMyMbl GyHKIIMIA:

a) zZ =xX* —Xy+ y*+9x -6y + 20;

0) z =6x> —7Xy+ 2y’+ 6x —3y;



B) Z =4x* —5Xxy + 3y*—9x - 8y.

Teer «AuddepeHunaibHble yYpaBHEHHD)
1. O6mum permenueM qudPpepeHaIbHOr0 YpaBHEeHUs )’ = y ABIISIETCS
a)y=Ce",tne C=const 0.)y=C-¢e", rne C=const B.)y=¢e"
2. O6uuM penreHueM auQGepeHInaTbHOTO YpaBHEHUs V' = 2X SBISETCS
a)y=x2 Jy=2+CrmneC=const B.)y=x+C,rae C = const.
3. YactHbiM perienreM auddepeHnanbHoro ypaBHeHus )’ = y SIBISETCS
a.)y=2¢e 0.)y=-¢€" B.) y = C-e", rne C = const.

4. YactabiM perieHueM qudpepeHiaibHoro ypaBHeHus ' = y,
YAOBJIETBOPSIONINM 3aIaHHOMY yclioBHI0, uTo Y(0) = 3 siBisieTcs

a.)y=C-e,rne C=const; 0.)y=2¢; B.) y = 3¢
5. YactHbIM penienreM AuddepeHunanbHOro ypaBHeHus y' = 2X siBisieTcs
a)y=x3 6.)y =X B.) y = 2X°

6. O0mum pemenueM auddepennuranbHoro ypasuenus: y" —4y'—5y =0
SABJISIETCS

a.)y = Cie™ + C2¢™, Tne C1 = const,C2> = const
0.)y = Cie*+ C2e™, Tne C1 = const, C> = const
B.) y = C1e* + C2¢™, rne C1= const, Co = const .

7. OOumuMm pemennem auddepennnansuoro ypasuenus )" —4y' + 13y=0
SIBIISICTCS

a.) y = Cie*+ C2¢¥, rae C1= const, C2= const
0.) v = e*(C1c0s3x + C2sin3x) rme C1 = const, C> = const

B.) y = &*(C1c082X + C2s8in2x) rae C1= const, C> = const .

8. O6mmMm pemennem auddepeHnuaibsHoro ypaBHenus y” — 6y’ + 9y = 0
SIBIISICTCS

a.)y = Cie®* + C2e*, rne C1= const, C> = const

0.) y = Cie® + C2¢™*, rne C1 = const, C> = const



B.) y = C1e* + xC2¢e*, rie C1= const, C> = const .

9. ObmuMm pemenneM auddepeHman,HoTo ypaBHeHnus )"’ + 6y’ + 9y = 0
SIBIISICTCS

a.)y = Cie®+ Ce®, rue C1= const, C>= const
6.) y = xCie®+ Coe’™®, re C1= const, C, = const
B.) y = Cie* + Cxe’™®, rne C1= const, Co= const .

10. O6mum pemennem nuddepeHuaibHoro ypaBHenus y” + 4y’ + 13y =0
SBJISICTCS

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

11. YacrtHoe pemenue JIHJY 2-ro mopsinka y" —5y' + 6y = (3x=5) e umeet
BUJI

a.) y* = (4x*+ Bx + C) ¥

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

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

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

0.) y*=(Ax + B) &

B.) yY*=Ax+B.

13. Yacrtaoe pemenue JIHJY 2-ro mopsinka y” — 5y + 6y = (3x2— 5) €* umeer
BUJI

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

0.) y*=(Ax + B) &

B.) y* = (4x3+ Bx %+ Cx) €~

14. Yacrtraoe pemenue JIHJY 2-ro mopsinka )" — 2y’ +y = € umeer Bua
a.) y* = Ax? &*

0.) y* =x%e*

B.))V*=4.



15. Yacrtaoe pemenue JIHJY 2-ro mopsiaka )" — 2y’ + y = e* UMeeT BUJ

a.) y* = Ax
0.) y* = A4e”
B.) y* = Ae*.

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

6.) y*=x%e

B.) y*=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+Bsin3x).

18. Yacrtnoe pemenue JIHJ[ 2-ro mopsinka )" — 4y’ + 13y = x e* umeeTt BU
a.) y* =4 e*

6.) y* = (Ax + B)

B.) y* = e (Acos3x + Bsin3Xx).

19. Yactroe pemenne JIHY 2-ro mopsiaka y” — 4y’ + 13y = 4e*Sin3X umeet
BU/T

a.) y* = e*(Axcos3x + Bxsin3X)

0.) y* = Axe®sin3x

B.) y* = e”(Acos3x + Bsin3x).

20. YactHoe perenue JIHJY 2-ro mopsiaka y” — 4y’ + 13y = (1-5x)e®sin2x
UMEET BH/I

a.) y* = e*(4x + B)sin2x

0.)y* = e®(Acos3x + Bsin3x)

B.) y* = e*(Ac0s2x + Bsin2x).

21. Yactnoe pemenue JIHAY 2-ro mopsaka " —4y’ + 13y = e¥C0S2X umeer
BU/T



a.) y* = 4e**c0s2x
0.)y* = e*(Acos2x + Bsin2x
B.) y* = xe*(Ac0s2x + Bsin2x).

22. Yacrtaoe pemenue JIHAY 2-ro mopsaka y" —4y' + 13y = e*(4dxcos3X +
(3x2+1)sin3x) umeet BH]

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

23. Yacrnoe pemenne JIHAY 2-ro mopsinka " — 4y’ + 13y = e*(4xcos2x +
(3x2+1)sin2x) umeet BU

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

4 cemecTp
IIpumep OnsteTa MPOMeEKYTOUYHOM ATTECTALMHU
[ToBOJKCKHM TOCYTapCTBEHHBIM TEXHOJIOTUUECKAN YHUBEPCUTET
DK3AMEHAIIMOHHBINA BUJIET Ne O
o JMcIUIUIMHE «MaTeMaTuka
Hanpasnenue 27.03.02 YnpaB/jieHHe KaiecTBOM

HanpaBiieHHOCTh «Ynpapaenne kauecTBOM B NPOU3BOACTBEHHO-TEXHOJIOTHIECKHX CHCTEMAX)

1. ®opmyia nmonHON BeposiTHOCTH, hopmyra betieca.

2. Tuciiepcus TUCKPETHO# CTydaiinoi Bemunabl. CBOHCTBA JIUCIEPCHH.

3. ToyeuHsble OLIEHKU TapaMeTpoB pacnpeaeseHus. HecMemeHHoCTh, COCTOSTEIbHOCTD,
3¢ (PEKTUBHOCTD.

4. B naptuu u3 10 uzgenuii 3 OpakoBaHHbIX. [j1s mpoBepKu Hayraj BeIOUpaeTcs 6
uznenuil. [laptus Gpakyercs, eciu cpeiu HUX OpaKoBaHHBIX M3JeIuil Oosee 2.
OmnpenenuTs BEpOSTHOCTH TOTO, UTO MapTHsl OyneT 3a0pakoBaHa.



3aBeayrommii kKadeapoit BeICIICH MaTEMaTHKH

npodeccop, TOKT. pu3.-MaT. HAyK / B.A. lBanoB /

« » 2022 r.

Hrorosnii CeMeCTpOBbIﬁ KOHTPOJb

1. SIBnArOTCS 11 HECOBMECTHBIMHM COOBITHSA: OMBIT — JIBA BBICTpENia MO MHUIIEHU: A =
{xots ObI oHO Monaganue}; B = {X0oTs ObI OMH MTpOMaXx } .

2. O0pa3yroT JIH MOJHYIO TPYIITY CISTYIONTNE COOBITHS:
OmnbIT — OpocaHue IBYX MOHET; COOBITHS:
B1 = {nossnenue nByx repbos}; Bz = {mosBienue npyx mudp}.

3. Haynauy BbIOpaHo HaTypaibHOE 4ucio, He mpeBocxozsmiee 10. KakoBa BeposiTHOCT
TOTO, YTO 3TO YHCIIO SIBJISIETCS] POCTHIM.

4. IlogOpackiBatoTcs [1Ba WrpalIbHBIX KyOWKa, MOJCYUTHIBAETCS CyMMa OYKOB Ha
BEPXHHX TpaHsx. HallTu BeposTHOCTH cOOBITHSI B, cocTosiIero B ToM, 4TO Ha BEPXHHUX
rpaHsx KyOMKOB B cymMMe OyJieT 9 04KoB.

5. CKOIBKUMH Pa3IUYHBIMH CIIOCOOAMHU MOXKHO BBIOpATh TPU JIMIIA HA TPU Pa3TUIHBIC
JOJKHOCTH U3 JECATH KAaHAUIATOB

6. Ha cemu onmuakoBbix kapToukax Hamucanbl OykBbl K,3,A,M,9,H.E. Kaprouxu
MEePEMEIINBAIOTCS M HAYTraJ packiaibiBatoTcs B psia. KakoBa BEpOSITHOCTh TOTO, YTO
nostyuurtcs ciioBo DK3AMEH?

7. Cpenu 30 cTyaeHTOB IrpyIibl, B KoTopoi 10 aeByiek, pa3pirpbiBacTcst 5 OUIETOB.
HaiiTu BeposSITHOCTH TOTO, YTO cpeau o0nanaresneii OUIeTOB OKaXeTcs 2 AEBYIIKH.

8. Ha otpeske HarypanbpHOro psiza ot 1 1o 20 HaliTH YacTOTy MPOCTHIX YMCEIL.

9. OnbIT COCTOUT B TOM, YTO CTPEJIOK MPOU3BOAMUT 3 BhICTpena mo MumieHu. CoObiTre
Ak = {nomajaHue B MULIEHb NpU K-OM BbIcTpene (k= 1, 2, 3)}. Bripazurs uepe3 Ai,
A2, Az cnenytouue coobiTusi: A = {X0Ts Obl 0AHO nonaganue}; B = {Tpu nonaganus};
C = {1pu mpomaxa}; D = {xors OBl OIMH MpOMax}; E = {poBHo nBa
nonananus}; F = {Tonapko oHO momnagaHue}.

10. B ypue Haxoautcs 10 kpacHbIx u 6 6enbix mapoB. M3 ypHBI ocienoBaTesbHO 6e3
BO3BpallleHUs u3BjekatoTcs 3 mapa. Haiitu BeposiTHOCTB TOrO, 4TO BCe 3 miapa Oenble.

11. B xaxaom u3 Tpex simukoB Haxoautes 1o 30 neraneit. B nepsom 27, Bo BTopom 21,
B TpeThbeM 24 cTaHAapTHBIX u3aenauil. M3 kaxaoro simuka Haynady BBIHUMAIOT IO
onHo neranu. KakoBa BEpOSTHOCTH TOTO, YTO BCE TPU BBIHYTHIE JETAIU OKAXKYTCS



CTaHJAApPTHBIMU.

12. Ha 30 ognHakoBbIx xeToHax Hanucaub! 30 yncen ot 1 1o 30. XKeToHBI TOMEIEHEI B
MakeT W TIIATeIbHO TepeMemanbl. KakoBa BEpOSITHOCTh BBIHYTH KETOH C HOMEPOM,
KpaTHbIM 2 wiu 37

13. B norepee paswirpeiBactcs 10 OmieToB, u3 HuX 4 OwieTa BBIMTPBIIIHBIX. HekTo
Ky 3 6miera. KakoBa BEpOsITHOCTB TOTO, UTO XOTsI ObI OJIMH M3 HUX BBIUTPACT?

14. Ha 6a3e HaxomsaTCs JaMIIOYKH, U3TOTOBJICHHBIE Ha ABYX 3aBojax. Cpeau Hux 70%
U3roTOBJIEHO nepBbIM 3aBogoM H 30 % - BrOpeiM. M3BecTHO, uTO M3 Kaxabix 100
JIAaMIIOYEK, U3TOTOBJICHHBIX MEPBBIM 3aBOJIOM, 95 yIOBIETBOPSIOT CTaHAApTy, a u3 100
JaMIIOY€K, M3TOTOBJIEHHBIX BTOPBIM 3aBOJIOM, YJOBJIETBOPAIOT craHnapty 90. Haiitu
BEPOSATHOCTb TOTO, YTO B3ATasl HAyJauy JIaMIIOYKa OyJeT yAOBIETBOPSTH CTAHIAPTY.

15. B smumke 6 mapos, u3 KoTopeix 4 Oenbie. Haynauy usBnekatorcs 3 mapa. Haiitu
3aKOH pacmpeeleHNs CIyYalHOW BETWYMHBI X — YWclia OCNbIX IIapOB B BBIOOPKE.
Haiitu M(X), D(X).

16. 3akoH pacnpeaeiieHUsT JUCKPETHOW ClIydYallHOW BEJIMYMHBI 3aJaH CJEAYHOIIEH
Ta0IUICH:

0,2 0,4 0,3 0,1

Haiitu ¢pyHkumio pacripeaeneHus dTo cydaifiHON BEJTMYHUHBI.
17. 3ammcaTh YUCIOBBIC XapaKTEPUCTHKHA PABHOMEPHOTO PaCIIPEACICHHUS.

18. Jlanbl He3aBUCUMBIE CITy4aiiHble BETUYHUHBI X U Y

X 1 2 3
» 01 03 06
Y 3 -2 0
» 06 03 01

Haiitu D(2X +3Y); D(X - Y); M(XY).



[TepeueHs BOMPOCOB I MPOBEICHUS IPOMEKYTOUHOM aTTECTALIUU

2 cemecTp
Bonpocs! 1i1s1 3K3aMeHa

1. Uro takoe onpeaenurens? [Ipu kakux npeodpa3zoBaHUsIX BEITUYMHA
ONPENEIIUTEIS HE MEHAETCS?

2. B xakux ciyyasx onpeaenuTenb paBeH HyJt0? UTto cieayer u3
PaBEHCTBA OINPENIETUTEIS HYJIHO?

3. JlaiiTe onpeneneHre MUHOpa U anre0pandecKkoro JOMOTHEHHs dJIeMEHTa
onpeaenutenst. ChopMynupyiTe NpaBUiIO BEIYUCICHUS OTPEACIIUTENS.

4, Kak ocymecTBisroTCS JIMHEHBIE ONlepalyy HaJ MaTpULiamMmu?

5. Kak nepemuosxarorcst 1se Matpulbl? CBoMCTBA NPOU3BEACHUS MaTPULL.

6. KakoBa cxema HaXx0XJeHus: 00paTHON MaTPHIIBI?

7. JlaiiTe onpeneneHus: pelieHns] CUCTEMbI JINHEUHBIX aJIreOpandecKux
YPaBHEHHUM.

8. PacmndpyiiTe MOHATHS «COBMECTHAs», KHECOBMECTHAS»,

«ompenes€HHas), «HEOIpeae€HHAs)> CUCTEMBL.
9. Hanumure hopmynel Kpamepa. B kakom cimyyae oHU TPUMEHUMBI?
10.  Yro HazbiBaercs panrom matpuubl? Kak on Haxogurcs?
11.  Chopmynupyiite Teopemy Kponekepa — Kanesniu.

12.  Ilpum Kakux yCIOBHSX CHCTEMa JIMHEHHBIX alreOpandecKux ypaBHEHUN
MMEET MHOXKECTBO pelieHui? Korja ona uMeeT e IJMHCTBEHHOE
peuieHue?

13, Onmmmte Meton ['aycca pelieHust CHCTEM JTMHEWHBIX YPABHEHUM.
14.  Kakue Hen3BeCTHbIE Ha3bIBAIOTCSI CBOOOIHBIMU, a Kakue 0a3uCHBIMU?

15.  Kakue 0coOeHHOCTH pemIeHus OJHOPOIHBIX CUCTEM JIMHEWHBIX
anreOpanyeckux ypaBHeHuil Bel 3HaeTe?

16.  Kak ctpoutcsa pyHnaMeHTanbHas cuctemMa peiieHuii?

17.  Kax BBINONHAIOTCS JIMHEWHBIE ONIEpalKU HaJl BeKTopaMu? KakoBsl
CBOMCTBA ATUX OIEepaInii?

18. Kaxkue BCKTOpPA HA3bIBAOTC:A JIMHEMHO 3aBUCHUMBIMH, 4 KaKHUC JIMHENHO
HE3aBUCUMBIMH ?



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Uro takoe 0a3uc? Kakue BekTopa o0pa3zyroT 0a3uc Ha TUIOCKOCTH U B
MPOCTPAHCTBE?

Kakoil 6a3uc Ha3bIBAIOT AEKAPTOBBIM?
UYto Takoe KOOpAMHATHI BEKTOpA?

YTto Ha3bIBaeTCs CKASIPHBIM MPOU3BeIeHNEM BEKTOpOB? KakoBbI ero
cBoiicTBa?

Uto Ha3bIBA€TCSl BEKTOPHBIM MIPOU3BEJECHUEM BEKTOPOB? KakoBbI €ro
cBoycTBa’?

UYto Ha3bIBAETCSl CMEIIAHHBIM ITPOM3BEICHHEM BEKTOPOB? KakoBhI €ro
cBoiicTBa?

3anuimuTe B BEKTOPHON M KOOPAMHATHOM (hopMax yCIOBUS
KOJJINHEAPHOCTHU, OPTOTOHAJIBHOCTU U KOMIUIAHAPHOCTU BEKTOPOB.

[IpsiMas TUHUA HA JIOCKOCTH, €€ o0lIee ypaBHEHUE.

JlaliTe mOHATHE HOPMAIBHOI'O U HAIIPABJISAIOLIET0 BEKTOPOB IPSAMON Ha
MJIOCKOCTH, YTJIOBOTO KO3 dHUIIUEHTA.

3anuumuTe pa3inuHbIe BUABI IPSIMON U YKAKUTE T€OMETPUUECKUN CMBICIT
IIapaMeTpPOB YPaBHEHHUSI.

3anumuTe yCiaoBUs NapaJLIEIbHOCTH U NEPIEHAUKYIIAPHOCTH NPSIMbIX
Ha IJIOCKOCTH B CJIy4Yae Pa3JIMYHbIX BUJOB YPABHEHUN NPSIMBIX.

Kak HaiiTu TOUKy nepecedeHus NpsIMbIX Ha TIOCKOCTH?
Kaxk BbIuncCIIA€TCS PACCTOSHHUE OT TOYKH JI0 MPSMOU Ha TIIOCKOCTH?

JlaiiTe onpeaeneHue 3JUINICA U 3alUIIUTE €ro KAHOHUYECKOE
YpaBHEHHUE.

Haiite onpenenenyre runepOoIbl U 3aUIINTE €€ KAHOHUYECKOE
ypaBHEHHUE.

JaiiTe onpeneneHue napadbosbl U 3aMUIINTE €€ KAHOHUYECKOE
ypaBHEHHUE.

N3noxuTe cxemy MpUBEICHUS OOIIETO ypaBHEHUSI KPUBOU BTOPOTO
MOPSAJIKA K KAHOHUYECKOMY BUY.

JlaliTe MOHATHE MTOJAPHON CUCTEMBI KOOPAUHAT.

Onuiure napameTpuyecKuil Crocod MOCTPOCHUS TUHUM Ha TIIOCKOCTH.



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

[1mockocTh, €€ ob11iee ypaBHEHHE.

Kak onpenensiercss B3anMHOE PacloIOKEHUE TNIOCKOCTEN? 3aluIlmnTe
YCIJIOBHSI NapAJJIENbHOCTH U MEPIEHIUKYIISPHOCTH MIOCKOCTEH.

Kak Bpruncasercs pacCTosIHUC OT TOYKHU A0 IIOCKOCTH?

3anumuTe pa3InuHbIe BUAbl YPABHEHUN MPSIMON B TPOCTPAHCTBE U
ITOSICHUTE CMBICJI ITAPAMETPOB, BXOASAIIMX B YPABHCHUSL.

N3noxuTe cxemy MpUBEICHUs O0IINX YpaBHEHUN MTPSAMOM K
KaHOHUYECKOMY BUJY.

Kak onpenennTs B3aMMHOE pacioia0KEHHUE MPSIMbIX B TPOCTPAHCTBE?
Kak Beruucisgercs pacCTOssHUE OT TOYKH A0 NPSIMOU B MPOCTPAHCTBE?
Kak onpenenuTs B3aMMHOE paCcHOJIOAKEHHUE MPSIMOM U TIIIOCKOCTH?
Kak uiercst Touka nepecedeHus npsiMoOn U IIIOCKOCTH?

HazoBure IMOBCPXHOCTHU BTOPOI'O IMOPAAKA MU HAITUIIIUTEC UX
KaHOHHWYCCKHC YPAaBHCHMUA.

Apudmerndeckre orepanny Hajl BeECTBEHHBIMHA YUCIIAMH U UX
yropsigouenue. HermpepbIBHOCTh MHOKECTBA BENIECTBEHHBIX YHUCEI.

OI‘paHI/IIICHHBIC YUCJIOBBIC MHOKECTBA, MAKCUMYMbl, MUHHUMYMBI.
CHuMBOIBI MATEMATUYECKOMN JOT'KH, UX HCIIOJIB30BAHUC.

Yucnoas nocaenoBareabHOCTh. OnpeeneHne, croco0bl 3a1aHus,
apupMEeTUIECKUE ICHUCTBUS, OTPAHUYCHHBIC U HEOTPAHUUCHHBIC
YHCJIOBBIC MOCIEI0BATEIIBHOCTH.

Beckoneuno masble 1 0ECKOHEYHO OOJIBIINE ITOCIEN0BATEILHOCTH:
OTpeIeJICHNUS U UX OCHOBHBIEC CBOMCTRA.

CXO)IHH.II/IGCH IOCJIICAOBATCIIbHOCTU. Hpe)leﬂ YHCJIOBOM
IIOCJIICA0OBATCIIbHOCTH.

MOHOTOHHBIC IIoCJacaA0BaTCIbHOCTH.

Oynkms, cnocoosl 3aaanus. Obnacth onpenenenus. O61acTh
sHauenuid. [lepuogmanocts. ['paduk Pynkum u ypaBHeHue rpaduka
byHKIHH.

Knaccudukanus pynkuuid. YeTHble, HeUeTHBIE (DYHKIUU.

beckoHeuHo Manasi pyHKIIUSI B TOUKE.
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CBoiicTBa OECKOHEYHO MAJIBIX (DYHKIUH.
[Ipenen ¢GpyHKIMU B TOUKE.
CpoiicTBa npenenoB GyHKIIHMA.

beckoneuno 6osnbias GpyHkiusa. CBsi3b OECKOHEUHO MaJiol U
OECKOHEYHO OO0JBIION (HYHKIIMIA.

[TepBeiit 3ameuarenbHblid npeaen. CrencTBusl.

Bropoii 3ameuarenbHbii nipeneit. CaeacTBus.

PackpsiTre HEONpeneneHHOCTEN.

OaHOCTOPOHHUE TTPEAEIBI.

HenpepreiBHOCTh yHKITMN B Touke. Knaccudukarus Touek pa3pbiBa.

Onpenenenue nNpou3BOAHOMN. I'eOMETpUUECKN CMBICII POU3BOJHOM.
PU3UYECKUN CMBICIT TPOU3BOIHOM.

OcHOBHBIE TIPaBUIIa BRIYUCIICHUS MMPOU3BOIHBIX U TU(PepeHITHATOB.
[IpaBuno nuddepeHnmpoBanus CI0KHONU QYHKITUH.

Tabnuia mpou3BOTHBIX.

[Ipon3BOHBIE BHICIINX MTOPSIAKOB.

MexaHnyeckunii CMBICIT BTOPOU TPOU3BOJHOM.

[Tpunoxenue nuddepeniuana Kk TpUOTUKEHHBIM BEIYUCICHUIM.

[IpaBuio Jlonuraist paCKpbITUS HEONIPEAECIEHHOCTEM.

Jloctatounblie mpu3Haku (YCIOBHS) MOHOTOHHOCTH AU depeHInpyeMoit

byHKIHH.

Touku s3xcTpemyma u s3xcTpemym GpyHkuuu. Heo6xonumoe ycnoBue
skcTpeMyma auddepentrpyeMoit GyHKIHUH.

JlocTaTouHoe ycioBue 3kcTpeMyMa quddepeHupyemMoit GyHKIUU.
Brinmykiocts 1 BOrHYTOCTh Tpaduka ¢hyHkiuu. Touku neperuoa.

AcumnToTsl rpaduka GyHKIMU: BEpTUKAIbHBIE, TOPU30OHTAIbHBIE,
HAaKJIOHHBIE.

O6m1as cxeMa uccinenoBanus pyHkuuu. [loctpoenue rpapukon
GyHKIUH.
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3 cemecTp
Bonpocs! 1i1s1 3K3aMeHa

[IoHATHE KOMIUIEKCHOTO 4ncia. ['eomeTpruueckas HHTepIpeTanus
KOMIIJIEKCHOT'O YHCJIA.

Moaynp 1 apryMeHT KOMILIEKCHOTO yucia. KoOMIUIEKCHO-CONPSKEHHBIE
YuUCIIa.

Anrebpandeckas (hopMa 3anrMcu KOMILIEKCHOTO uncia. JledcTBust Hal
KOMILUIEKCHBIMH YKcliaMu B anreOpanyeckoi popme. Oneparus
COTIPSIKEHMUS.

Tpuronomerpuueckas (hopma 3arnucu KOMIUIEKCHOTO yucna. Jleicteus
HaJ] KOMIUJIEKCHBIMU YUCJIaMU B TPUTOHOMETPUYECKOH (hopMme.

[TokazarenbHas (hopMa 3amMcH KOMILIEKCHOTO uncia. JledcTBus Ha
KOMIUICKCHBIMM YHCJIAMU B ITOKa3aTeIbHOMN (hopMme.

BO3B€,Z[€HI/I€ KOMIIJICKCHOI'O 4HCJIa B CTCIICHD.

Yro Ha3pIBaeTCs nepBooOpa3Hoi qanHou Gpynkiuu? Teopema
0 nepBooOpa3zHeIX. [laliTe onpeneneHre HEoNpeaeICeHHOTro nHTerpaia. B
YeM COCTOMT OCHOBHAs 3a/1a4a HHTErPAIIbHOTO UCUUCIICHUS ?

KakoBbI OCHOBHBIE CBOMCTBA HEOIpeAeIeHHOTo nHTerpana? Tabnuia
OCHOBHBIX UHTETPAJIOB.

OnuiuTre MeTo1 3aMEHbI IEPEMEHHON B HEONPEICIICHHOM UHTErpaje.

Meroa unrerpupoBanus no yactam. HazoBure kiaccbl GyHKIMM,
MHTETPUPYEMBIX 10 YACTSAM.

PaznoxeHne MHOrO4JIeHa Ha JIMHEWHBIE U KBAIPATHBIE MHOXKUTEIH C
JEHCTBUTEILHBIMU KO(PPUTIMSHTAMH.

Onpenenenne KPaTHOCTH KOPHSI MHOTOYJIEHA.

Paznoxenue parmoHaIbHON JpoOH Ha IEIYI0 9acTh B DJIEMEHTapHBIC
TpoOu.

Kaxkue npobu HaszwiBaroTcs npocteimumu? MuaTerpupoBanue
MPOCTEUIIINX PAIMOHATIBLHBIX APOOEH.

Kak pa3inoxxuTh npaBUIbHYIO palldOHATIBHYIO Apo0b Ha IpocTeiiire?
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HNuTterpupoBanue ApoOHO-palMOHATbHBIX (QYHKIUH.

3aa4yu, IPUBOASILKE K TOHATHIO ONPEIEIIEHHOTO UHTErpasia (3a1ada o
Macce (pUrypsl, 3aja4a o IJI0IIa 1 KPUBOJUHEWHON Tpaneuun).

[ToHsiTHE MHTErPATILHON CyMMBI. AJITOPUTM €€ COCTaBIICHUS.
OmnpeneneHre onpeaesieHHOr0 HHTErpaia 1o OTPe3Ky. Y CIIOBHE €T0
CYILIECTBOBAHMUSI.

['eoMeTprUUECKU CMBICIT ONPEAECIICHHOIO MHTErpalia Mo OTPE3KY.
PU3NYECKUN CMBICI OIIPEIEIIEHHOI0 UHTErpala.
CBoliCTBa OIPEICIICHHOIO UHTErpalia. Teopema o CpeHeEM.

OrnpeneneHHblid HHTErpai u ero Berunciienne. @opmyina Herotona-
JlenOnuIIA.

3amMeHa MepEeMEHHOM B OIPEICIICHHOM HHTETPpaJie 0 OTPE3KY.
WHTErpupOBaHKE IO YaCTsAM B ONPECICHHOM HHTETpaJe Mo OTPE3KY.

['eoMeTprUeCcCKre MPUITOKEHUS ONPEICIICHHOTO HHTETPAJIA: BBIYUCICHUE
MJI0IIAIeH TUIOCKUX (QUTyp, IJIMHBI JyTH, 00beMa TeJia M0 U3BECTHBIM
MOTNEPEYHBIM CEYEHUSIM, BEIYUCIICHHE 00heMa TeJla BpallleHUsI.

dusznvecKkre ¥ MEXaHNYeCKue MPUII0KEHUS ONPESICHHOT0 HHTErpaia.
Breraucnenune macc, KOOpJIMHAT IEHTPOB TSKECTH, MACC TUTIOCKUX
o0J1acTen.

HecobcTBeHnHbIe MHTErpalbl ¢ 0ECKOHEUHBIMU TIPEACIaMU
uHTerpupoBanus (1-ro poaa).

HecobcTBeHHbIE MHTETPAIBI OT HEOTPAHWYEHHBIX PYHKIUHI (2-T0 poja).

Urto Ha3bIBaeTCs (YHKIMEH ABYX U OOJiee IePEMEHHBIX. Y KaXKHUTE
CIOCOOBI UX 3aJaHusl.

Oo6mnacTh onpezaeneHus (GyHKIUN IBYX U TPEX NepeMeHHbIX. Kak oHa
n300pakaeTcsi TeOMETPUIECKU?

['paduk hyHKITMN ABYX MTEPEMEHHBIX.
[Ipenen GpyHKIMU ABYX MEPEMEHHBIX B TOYKE.

HenpepbiBHOCTH ()YHKIIUU JBYX EPEMEHHBIX. TOUKU U TUHUM Pa3phiBa
(GyHKIUU BYX IEPEMEHHBIX.

YTo Ha3bIBAETCSl YACTHBIM U MOJHBIM MpUpalieHueM GyHKIUnu?
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JlaiiTe onpesiesieHrne YacTHBIX TPOM3BOIHBIX. Kak BRIUHCIAIOTCS
YaCTHbBIE IPOU3BOAHBIE?

Kaxkosn FCOMCTpH‘-IeCKI/Iﬁ CMBICJI HaCTHBIX ITPOU3BOJHBIX.

Huddepenunpyemsbie pyakumu. [lomnasiii nuddepeniman GyHkmm
JIBYX TIEPEMCHHBIX.

Ero IMPUIIOKCHUA K HpI/I6JII/I)K€HHI)IM BBIYUCIICHUAM.

YacTHbIe IIPOU3BOJAHBIC BTOPOI'O IIOPsAKA. PaBeHCTBO CMEIIaHHBIX
YaCTHBIX IIPONU3BOAHBIX.

OkcTpemMyM (PYHKIIMU ABYX MepeMeHHbIX. HeoOxoaumbie U JOCTaTOYHBIE
yCIIOBHSI SKCTpeMyMa QyHKIIUU JIBYX TIEPEMEHHBIX.

Uro Ha3zbiBaeTcs AuddepennnanbubiM ypaBHeHueM? Chopmynupyiite
ornpezeneHus nopsaaka qudepeHuuanbHOro ypaBHEHUs, pEIIeHUs
YPaBHEHUS.

N3noxuTe MeToabl peiieHus 1u@dhepeHnarbHOr0 ypaBHEHUS IEPBOTO
HOPAJKA: a) C pa3JIEeAIOUUMUCS IEPEMEHHBIMU, 0) OTHOPOAHBIX
nudepeHIabHbIX YPaBHEHUH, B) IMHEUHBIX AU((HepeHInaTbHbBIX
YPaBHEHHUM.

JlaiiTe onpenenaeHus O0IIero ¥ YacTHOTO pereHni auddepeHInaIbHOTO
ypaBHCHHS.

B uem coctout 3anaua Komm? Chopmynupyitte 3anaay Komum
r€OMETPUYECKH.

Chopmynupyiite Teopemy Koru.

JlaiiTe reoMeTpUYECKYI0 HHTEpIIpeTalnio 1uddhepeHnaIbHOTO

ypaBHEHUS TIEPBOTO MOPSIAKA.

KaxoB o6muii Bua quddepeHmanpHoro ypaBHEHUSI BTOPOTO MOPSIKA U
€ro 00IIero perieHus ?

Chopmynupyiite 3agauy Komm u Teopemy Ko aj1s1 ypaBHeHuUi
BTOPOTO MOPSJIKA.

N310kuTE METOABI PEIIEHUN YPABHEHUN BTOPOTO MOPAIKA,
JOMYCKAIOUIMX TOHUKEHUE MOpsIKa (TpH ciryyas).

KaxoB o0miuii Bua ogHopoAHOTO (g dhepeHInaIbHOTO YpaBHEHUS
BTOPOTO MOPsJKA C HOCTOSIHHBIMU KO3 duiimentamu? Chopmynupynre
TEOPEMY O CTPYKType OOLIEro perieHus: TaKOro ypaBHECHHUS.
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CKOJIBKO M KaKUX KOPHEW UMEET XapaKTEPHUCTUUECKOE YpaBHEHUE?

Kakoi1 Bug numeer oOlee peleHne JMHEUHOr0 OJJHOPOIHOTO
¢ depeHIINaIbHOTO YPaBHEHUS ISl KQXKI0T0 U3 TPEX CIIydaeB KOpHEU
XapaKTEPUCTUYECKOTO YPABHEHHUS?

KakoB o0uiuii Bu JIMHEHHOTO HEOJTHOPOAHOTO AU PepeHIINaTbHOTO
yYpaBHEHHS BTOPOTO MOPsIIKA C MOCTOSTHHBIMU KO3 HUITIEHTaMU?
ChopmynupyiiTe TeOpeMyY O CTPYKTYpE OOIIEro perieHus: Takoro
ypaBHEHHSI.

Pemenre TMHEHHBIX HEOTHOPOIHBIX MU PEepeHITNATBHBIX
ypaBHeHuit |l mopsigka ¢ mocTostHHBIME KOA(hPUITIEHTAMU CO
CIIEUAIBHOW ITPAaBOM YaCThIO.

Pemenune cucreM nuHerHbIX nuddepeHnaIbHbIX YpaBHEHUN C
NOCTOSIHHBIMH KO3 (ULIEHTaMU.

Yucnosele nocnenoBaTeabHOCTA. YUCnoBOM psif. OCHOBHBIE OHATHUSA
(cxoauMocCTh, CymMMa U Ap.).

Psin reomerpuueckoit mporpeccu. CyMma psiia reOMETPHUIECKOM
IIPOTPECCHM.

Ocratok psiia. OCHOBHBIE CBOMCTBA cxosuxcs psajioB. HeoOxoqumprit
MpU3HAK CXOAUMOCTH. ClieICTBUE, JOCTATOUYHBIN MPU3HAK
PacXOJIMMOCTH YHUCIIOBBIX PSIIOB.

Psiibl ¢ MOJOXKUTENBHBIMU YieHAMHU. J[ocTaTouHbIe TPU3HAKU
CXOJIMMOCTH 3HAKOIOJIOKHUTENbHBIX PAJIOB (IEPEUUCIUTH BCE
MPU3HAKH).

HccnenoBanue Ha CXOIMMOCTD PSIOB C MOJOKUTEIbHBIMU YJICHAMMU.
[Ipu3Haku cpaBHEHUs. DTAIOHHBIE YUCIOBBIC psiabl. ['apMOHMYECKNIA
psan. O600IIEHHBIN TApMOHUYECKUAN PSI.

HccnenoBanue Ha CXOAUMOCTD PSJIOB C TIOJOKUTETHHBIMU YJICHAMHU.
[Tpuznak JlanamoOepa.

HccenenoBanue Ha CXOAUMOCTD PAIOB € MOJIOKUTENBHBIMU YICHAMH.
PanukaneHblli 1 HHTErpalibHbIA pu3Haky Komm. CxoaumMocTh
0000IIIEHHOT'0 TAPMOHUYECKOTO PsJIa.

3HaKONEepEeMEHHBIE PAMIbl. JIOCTaTOUHBIN MPU3HAK CXOJIUMOCTH
3HAKOIIEPEMEHHBIX PsIIOB. AOCOJIFOTHAS U YCIIOBHAS CXOJIMMOCTh
3HAKOIIEPEMEHHBIX PSIOB.
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3nakouepenyromuecs psaasl. [Ipusnak Jleiiouuima. OctaTok
3HAKOYEPEAYIOIIErocs psija U ero OleHKa.

Crenennblie psabl. Teopema Abens. CTpykTypa 00JacTH CXOIUMOCTH
CTeNeHHOTOo psiaa. UHTepBas U paanyc CXOAUMOCTH CTETIEHHOTO PAJia.
CtpykTypa 001acTH CXOAUMOCTH 0000IIEHHOTO CTEIIEHHOTO PS/Ia.

Haxoxaenue 0061acTu CXOAMMOCTH CTEIIEHHOTO Psija.

Paznoxxenue GyHKIuii B cTeneHHbie paabl. Psapl Teimopa u MakiopeHa.
VYcnoBus paznoxkumoctu PyHkuuu B psan Teitnopa.

Paznoxenue B psg MakiiopeHa HEKOTOPBIX dJIEMEHTAPHBIX (DYHKITUH.

JIBoitHoM nHTEerpan. OnpeneeHne, MEXaHUYECKUN U TEOMETPUYECKUI
CMBICJI, CBOMCTBA, TEOpEMa CYyIIECTBOBAHUS.

Caenenue k noBTOpHOMY (JlekapToBa crucTemMa KOOpJIMHAT).
Ilepexo B ABOMHOM HUHTETPAJIE K MOJAPHBIM KOOPIUHATAM.
[IpunosxeHus TBOWHOTO UHTETpAIA K 3a]ja4aM MEXaHUKHU U (PU3UKH.

CBeneHHE K JBOMHOMY U OOBIYHOMY OINPEACIEHHOMY MHTErpairy (s
HAJIMHIPUYECKUX OpYCOB.

[lepexo B TPOMHOM MHTETpAJIC K [MIIHHAPUYECKUM U CPEPUICCKUM
KOOpJIMHATaM.

[IpunosxeHus TpOMHOTO MHTErpaja K 3aa4aM MEXaHUKU U (QU3UKH.

KpuBonunernnsle nHTerpansl 1-ro poaa. OnpeneneHne, MEXaHUYECKUI
CMBICJI, CBOMCTBA, T€OpEMa CyliecTBoBaHus1. CBeaeHUE K
OIPEIEIIEHHOMY MHTErpally.

[TpuiioskeHus: KpUBOJIMHEWHOTO UHTErpaia 1-ro poja K peneHuro 3a1a4y
MEXaHUKHU U (PU3HKHU.

4 cemecTp
Bonpocs! 1151 3k3amMeHa
DneMeHThl KOMOMHATOPUKH ( IEPECTAHOBKHU,PA3MEIIECHHUS,COUECTAHUS ).

[TpocTpaHCcTBO 3eMeHTapHBIX COOBITHI. CiTyJaiftHbIe cOOBITHS. ANreOpa
COOBITHH.

YacroTa. BeposTHOCTS.

AKCHOMBI TCOpUHU BCpOHTHOCTeﬁ Hn UX CICACTBHA.
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Knaccuueckoe u reoMeTprUICCKOC OIIPCACICHUC BEPOATHOCTH.

[IpousBeneHue coObITHIA. Y CIOBHAs BEPOSATHOCTh. TeopeMa yMHOKEHUS
BEPOSITHOCTEM.

HezaBucnumelie coObiThs. TeopeMa YMHOXKEHUS JUIS HE3aBUCUMBIX
COOBITHH.

BepostHoCTh nosiBIICHHS XOTsI ObI OJHOTO COOBITHSI.

Teopema cioxxeHus1 BEpOATHOCTEH COBMECTHBIX COOBITHH.

dopMya IOJTHON BEPOSITHOCTH.

Beposarnocts runores. @opmyiia baieca.

ITocnenoBaTenbHOCTh He3aBUCUMBIXUCTIBITaHUN. Dopmyna bepHyiuu.

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

BepoATHOCTh OTKJIOHEHUSI OTHOCUTEIIBHOM YaCTOTHI OT HOCTOSTHHOU
BEPOSATHOCTU B HE3ABUCHUMBIX UCIBITAHUSAX.

HauBeposiTHeliiee Y1Cio MOsSBICHUN COOBITHSI B HE3aBUCUMBIX
VICTIBITAHUSIX.

JIMCKpETHBIE CIyYallHbIC BEIMYUHBL. 3aKOH U PAJ paCIpEACICHUS
BEPOSATHOCTEUN JUCKPETHOU CIIyYalHOU BEJUYUHBI.

Marematndeckoe 0KUIaHUE JUCKPETHOW CIIy4YaiiHOM BEJIMYWHBL.
BeposSsTHOCTHBIN CMBICIIMATEMATHYECKOTO OKUTAHUS.

CBoiicTBa MaTEMaTUYECKOT 00K JAHN.
Jucnepcust AMCKPETHOM cllydyallHOM BeMMYMHBI. CBOWCTBA JUCIIEPCHH.
CpenHee KkBapaTHYeCKOe OTKIIOHEHUE.

HenpepriBHbIE ciydaiiHble BeMUUUHbL. DyHKINS PaclpeIesICHUs
BEPOSITHOCTEUN CITy4allHOW BEJINYHHBI

[1;moTHOCTB pacipeneseHus BEpOATHOCTEN HENPEPBIBHOU CIIy4anHOU
BEJIMYUHBI, CBOMCTBA.

MaremaTrdeckoe O)XKUAAHUE, TUCTICPCUS HEMTPEPHIBHOW CITyYalHOU
BEJIMYMHBI.

PaBHOMepHOE pactipenenenne. YucinoBbie XapaKTEPUCTUKH.

Hopmanesnoe pacnipenenenne. HopmanbHas kpuBasi. Biusinue



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

napamMeTpoB HOPMaJIBLHOTO pachpeiesieHus Ha GopMy HOpMaJIbHON
KPHUBOM.

BeposaTrHocTh nTonaganus B 3aJJaHHBIA HHTEPBAJI HOPMAJIbHOW CIIy4alHOMU

BEJIMYUHBI.
BrruncieHnrne BepOATHOCTH 3aJaHHOTO OTKJIOHEHHUs. [IpaBuio tpex curm.

IlenTpanpHas npenesbHas Teopema JlanmyHosa. Ee MecTo B TEXHUUYECKHUX
IPUIJIOKECHUSX.

[Toka3zarenpHOE pacnpeesieHue. BeposSTHOCTh NMOIagaHus B 3a1aHHBIN
VHTEPBAJI [1I0KA3aTEIBbHO PACIPEACICHHON Cy4alHOW BEJIUYHHBI.
HucnoBble XapaKTEPUCTUKH MOKA3ATEIBHOTO PACTIPEACTICHHUS.

@yHKIMS OMHOTO CIIYYalHOI'0 apryMEHTa U €€ pacupeeiieHue.
MaremaTtudeckoe oxkujianue GyHKIIMU OJHOTO CIy4ailHOTO apryMeHTa.
DyHKIY ABYX CIIy4alHbIX apIyMEHTOB.

[TonsiTHE O pa3nuuHbIX popMax 3aKoHa OOJbIINX yncen. HepaBeHcTBO
YeoOrimena. Teopembl YeOrnimesa u bepuyiu.

[IpeaMeT u 3a1a4n MATEMATUYECKOM CTAaTUCTUKH.
['enepanbHas u BLIOOPOUYHAs COBOKYITHOCTH.

BapuannoHHbBIN U CTATUCTUYECKUN PSAIBI. DMIUpUIEcKas PyHKIUs
pacnpeneneHusi, CBOMCTBA.

[Tomuron u rucrorpamma.
OcHOBHBIE BEIOOPOUYHBIE XapaKTEPUCTUKN U UX CBOMCTBA.

CraTtucTrueckoe OIeHHBAaHUE apaMeTpoB. TOUYECUHBIE OIICHKU U UX
CBOICTBa (HECMEIEHHOCTh, COCTOATEILHOCTh U 3()(PEKTUBHOCTS ).

HauanbHbie n HCHTPAJIbHBIC TCOPECTUYCCKHUC MOMCHTHI. OOBIUHEIE
Ha4aJIbHBIC U HCHTPAJIIbHBIC SMITMPUYCCKUC MOMCHTHI.

MeToa MOMEHTOB JIJIsl TOUCYHOM OIICHKH MapaMeTPOB pacIpe/IeICHUSI.
Meton HauOoIbIIEro MpaBaONoI00uSI.

HNHuTepBanbHbIE OLIEHKH, TOBEPUTEIbHAS BEPOSITHOCTD (HAIEKHOCTD ).
JloBepUTENbHBIN UHTEPBAT

I[OBGpI/ITGHBHBIC HHTCPBAJIbI IJIA1 OICHKHW MATCMAaTHYCCKOT'O OKHUAAHUSA
HOPMAJIBHOT'O PpaCIIpCACICHUA IIPHU NU3BCCTHOMCHUTIMA.
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QOyHKIMOHAIbHASA, CTATUCTUYECKAS U KOPPEISLIMOHHAS 3aBUCUMOCTH.
VYcnoBHbie cpennue. BeibopouHble ypaBHEHUS PETPECCUM.

HaxosxeHre napaMmeTpoB BEIOOPOYHOTO YpaBHEHUS MPSAMON JTMHUU
CPEOHEKBAAPATUUECKOU PErPECCUM 110 HE CTPYIIIUPOBAHHBIM TaHHBIM
METOJI0OM HauMEHbIINX KBajpaToB. KoppensiuonHas tabnuiia.

HaxosxeHue napaMmeTpoB BEIOOPOUYHOTO YpaBHEHUS MPSMON JTUHUU
perpeccuu 1o CrpyninupoBaHHBIM JIaHHBIM. Be1OopouHbIi KOdpduimeHT
KOpPpEISALU, CBOUCTBA.



