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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

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIETEHIIUU KOMIIETECHINH
1. VK-1 YK-1.2 3HAHUs: 3HaTh METOJIMKH [TIOCTAHOBKHU LIEJIH U
Crniocoben Cucremarusupyer CHoCOO0BI €€ JOCTHXKEHUS, Hay4yHOe MPEeCTaBICHUE O
OCYIIECTBIIAITh  |0OHApPYKEHHYIO pe3yibTarax 00paboTKu HHPOPMALIUU
TIOWCK, UH(pOpPMAIIHIO, yMeHHs1: YMETh HAXOIUTh U KPUTUYECKU
KPUTHUYECKMIl  |HOIydeHHYIO M3 pa3HBIX |aHAIM3UPOBATh MH(YOPMALHUIO, HEOOXOMUMYIO IS
aHaJIU3 U CUHTE3 |HCTOYHUKOB pelIeHHs TOCTABJICHHOM 3a1a4u
uHpOpManuy, HaBBIKU: Bianers MexaHu3MaMu OMCKa
IPUMEHSATH uH(pOpMaLKK, B TOM YHCJIE C IPUMEHEHUEM
CHCTEMHBIN COBPEMEHHBIX HH(POPMAIIMOHHBIX U
MMOJXOJ JJIs1 KOMMYHUKAIIUOHHBIX TEXHOJIOTUN
pelieHus VYK-1.3 BeiOupaer 3HaHMsA: 3HATh HCTOYHUKHU HH(OpMAaIH, TpeOyemMoi
MOCTABJICHHBIX ~ |ONTUMAJIbHBIA BApUAHT  |IJIA PELICHUS IIOCTABJICHHOM 3a1a4u
3a1a4y pelieHus 3a1a4H, yMeHHsi: YMETh UCII0JIb30BaTh PA3JINYHbIC TUIIbI

apryMEHTHPYs CBOM
BbIOOD

IIOUCKOBBIX 3alPOCOB, pacCMaTpUBaTh UX
BO3MOYKHBIE IOCTOMHCTBA U HEJOCTATKU

HaBBIKM: BianeTs ciocoOHOCTBIO OKCKA
uH(pOpMaLnu AJis PEeLeHHs TOCTaBICHHOM 3aa4uu 110
pa3IMYHbBIM THUIIAM 3alIPOCOB

VK-1.4 PazpabaTsiBaet
BapUaHTHI PEIICHUS
po0JIEMHON cCUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTH4YECKOTO
aHaJM3a JIOCTYIHBIX
HNCTOYHHUKOB

3HAHUsI: 3HaTh BO3MOXKHbIE BAPUAHTHI PELLICHUS
TUNUYHBIX 3a/1a4

yMeHHsi: YMETh 000CHOBBIBAaTh BAPHAHTHI PELICHUN
MIOCTABJIEHHBIX 3a7a4

HaBBIKHU: BiaieTs cnocoOHOCTBIO MpeuIaraTh
BapHaHThI PELICHMSI IOCTABJICHHOM 3a1a4u

VYK-1.5 ®opmynupyer u
apryMEHTHPYET BBIBOJIBI
U CY)KJICHMS, B TOM UYHUCIIe
C IPUMEHEHUEM
¢dmnocodpckoro
MOHATUIHOTO anmnapara

3HAHMs: 3HATb OCHOBHBIE PA3JINYUs MEKITY
(hakTamMu, MHEHUSIMU, UHTEPIIPETALNSAMHU U OILICHKAMU
yMenusi: YMeTb (OpMHpPOBaTh COOCTBEHHOE MHEHHE
0 ¢akTax, MHEHUSAX, HHTEPIIPETAIIUAX U OIICHKAX
uH(popManun

HaBbIKHM: Brasners ciocobHOoCThIO hOpMUpPOBATH U
apryMEHTHUPOBATh CBOU CYXKJEHUS




VK-1.1 Brmmonaser
ITOMCK HEOOXOIUMOM JIJist
PEIICHUS TTOCTaBICHHOM
3anauyn uHGopmanmu, e
KPUTUYECKHUI aHAIIN3,
000011IeHNE U
MIPE/ICTaBJICHUE HA
OCHOBE 3HaHUM
€CTECTBEHHO-HAYYHBIX
JUCLIUIUINH U
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI

3HAHMA: 3HATH MEXaHU3MBI H METOJAHMKH MTOKCKA,
aHaJM3a U CHHTE3a MH()OPMALINY, BKIFOYAIOIIUE
CUCTEMHBIN TIOJIX0] B 00JIACTH 00pa30BaHUS
YMeHus: YMETh aHAIU3UPOBATh U BBIIEIATh
0a30BbIC COCTABIIAIOIINE MOCTABICHHBIX 3a/1a4
HaBBIKHM: Biasiets MeTO1aMH METOIaMH
YCTAHOBJICHHSI IPUYNHHO-CIICJCTBEHHBIX CBSI3CH U
OIpe/IeTICHNsT HanboJIee 3HAYMMbIX CPE/Id HUX B
PCIICHUHN MOCTABJICHHLBIX 3aaa4

2. OIIK-2
Cnocoben
OCYILECTBIISATh
coop, 00paboTKy
u
CTAaTUCTUYCCKUHU
aHaJIn3 JaHHBIX,
HEOOXOIUMBIX
JUTSL pEIICHHUS
ITOCTABJIEHHBIX
SKOHOMHUYECKUX
3a71a4

OIIK-2.1. BreigBnser u
AHATM3UPYET UCTOUYHUKH
uHpopmanuu,
HEOOXOIUMEIC JIS
PEIICHUS YKOHOMHUYECKUX
3a7a4

3HAHHUs: 3HaeT nporecc coopa, 00pabOTKH U aHATH3a
JaHHBIX ((PUHAHCOBO- SKOHOMHYECKOMH,
CTaTHCTUYECKOM U OyxranTepckoil nHbopMaIum),
HEOOXOUMBIX JUIS PEIICHHUS MOCTABICHHBIX
HKOHOMHYECKHUX 33J1a4 (MIPOBEACHUS IKOHOMHYECKHIX
UCCIIEIOBaHMM, pacu€éToB, 000CHOBAHMS
HKOHOMHUYECKUX PELICHUN)

yMeHHsi: YMeET OCYUIECTBIATh cOop, 00paboTKy U
aHaJM3 JaHHBIX ((PUHAHCOBO-IKOHOMHYECKOM,
CTaTUCTHYECKON U OyXTanTepckor MHPpOpMaIun),
HEOOXOAUMBIX JUIsl PELICHUS TOCTaBIEHHBIX
HKOHOMHMUECKHUX 3aj1au (MIPOBEACHUS IKOHOMUUYECKHX
WCCIIeI0BaHMH, pacy€ToB, 000OCHOBAHUS
HKOHOMUYECKUX PEIICHUI )

HaBBIKU: Braneer HaBbikamu cOopa, 00paboTKH U
aHajn3a JaHHbIX ((PUHAHCOBO- YKOHOMHYECKOM,
CTaTUCTHUYECKON U OyXraiarepckoil HHpOpMaIum),
HEOOXOIUMBIX JUISl PELICHUS TOCTaBIEHHBIX
HKOHOMHYECKHUX 3aJ1a4 (MMPOBEACHUS IKOHOMHUYECKHIX
WCCIIeI0BaHM, pacy€ToB, 000OCHOBAHUS
HKOHOMHUECKUX PELIeHUH ), CHOCOOHOCTHIO
MHTEpIpEeTallU MOITYYE€HHBIX Pe3yIbTaTOB




OIIK-2.2. BriGupaer 3HAHUs: 3HaeT NpUEMBI U METOIbI 00pabOTKU

WHCTPYMEHTApUU U coOpaHHON MHPOPMALIUH [T PEIICHUS

CIIOCOOBI 06pa60T1<1/1 SKOHOMHYCCKHX 3aJa4, OCHOBHBIC IIOHATHUA U MCTOAbI
uHpopManuy, MaTEMaTUYECKOI0 aHalln3a, TMHEUHOH alnreOpsl,
COOTBETCTBYIOIIHE JUCKPETHON MaTeMaTHKH, TEOPUU

MOCTAaBJICHHBIM 3a7adaM |Iu(depeHInanbHbIX YPaBHECHUH, TCOPUH
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTHUKH,
HeoOXO0UMBbIE JJIs PELICHUSI IKOHOMUYECKUX 3a]1a4;
CTaTHUCTUYECKUE Y SKOHOMETPUUECKHE METO/IbI
00pabOTKH HKCIIEPUMEHTAIbHBIX TAHHBIX,
HKOHOMHUKO -MaTeMaTUYECKUE METObI U MOJEIIH,
UMEIOLIUE IPUMEHEHHE [Tl PEIICHUS

yMeHmusi: YMeeT UCIIOIb30BaTh MaTeMAaTUYECKUH,
CTAaTHCTUYECKUN U SKOHOMETPUYECKUI
MHCTpYMEHTAapUH 1J11 00pabOTKU 3KOHOMUYECKON
MH(pOpMalLlMU U aHaJIN3a JAHHBIX; CTPOUTH
CTaHJapTHbIE MATEMATUYECKUE U SKOHOMETPUUYECKUE
MOJIeJIH, aHATU3UPOBATh U HHTEPIPETUPOBATH
MIOJIyYE€HHBIE PE3YJIbTAThl, IPUMEHSTH PE3YJIbTaThl
pa3paboTKu MOJIeNel B LesIX MOBBILICHUS
HKOHOMUYECKOH (P PEeKTUBHOCTH POU3BOICTBA
HaBBIKU: Brasneer HaBbIKaMU IPUMEHEHUS
COBPEMEHHOI0 MaTEMaTU4YECKOr0, CTATUCTUYECKOTO
Y DKOHOMETPHUYECKOTO HHCTPYMEHTAPHS [
pelIeHuss PJKOHOMUYECKUX 3a/1a4; METOAaMHU
IIOCTPOCHUS MaTEMATUYECKUX U DKOHOMETPUUIECKUX
MoJieJIe TUITOBBIX SKOHOMUYECKHX 3a]a4

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnuniaunHa otHocuTes K o0s3aTenbHoi yactu OITOIN.

JucnunnuHa sBIseTcs 00s53aTebHON

Hns  mpomomkenust (GopMHpOBaHUS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOIWMBI  3HAHUS
npeamecTByromux auciummina: Ounocodus (YK-1), Mapopmarmonnsie Texuonornu (YK-1)
W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM M MPOJOIIKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIETEHIUH B CIEAYIOIUX AUCUUIUIMHAX: Teopus BeposATHOCTEN U MaTeMaTHuecKasi CTaTUCTHKA
(OIIK-2), DxoHOoMuKO-MaTemarudeckue Metoabl U mozaenu (OITK-2), Dxonomerpuka (OITK-2);
rocy/1apCTBEHHOW MTOroBoil arTectauuu B ¢opme: [loaroroBka k mporenype 3amuThl U 3aliuTa
BBIMYCKHOHM KBanmudukanuonHou pabotsl (YK-1), IloaroroBka k mpoieaype 3aliuThl U 3aIluTa
BBINTYCKHOW KBaMpuKannonHoi padoter (OI1K-2)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI MIA

st popMupoBaHus 3asiBICHHBIX KOMIETEHIIUH MCTIOJIB3YIOTCS METOI0JIOTHYECKHUE TEXHOJIOTHH,
peanu3yronme JesTeIbHOCTHBIM, JUYHOCTHO-OPUEHTHUPOBAHHBIN, MPaKTUKO-OPUEHTUPOBAHHBIN
MOIXO/TBI.

OCHOBHBIMH CTPAaTETHYECKUMU TEXHOJOTHUSMH SIBIISIOTCS: JICKIIMOHHBIE 3aHSTHUS, MPAKTHUECKUE
3aHSTHUSA, UCCIIEI0BATEILCKUE

Ha pocTtukeHne KOHKpETHBIX Liedeil oOyueHuss HampaBjieHbl TNPUMEHSEMbIE TaKTHUECKHE
TEXHOJIOTHH: 33JJaHus, KJITACCUYECKas KM




Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

1 cemectp

Bunnl u TeMbl 3aHATHH

KommuectBo
qacoB

dopMupyemble
KOMIIETCHIIMH

Pazgen 1. DaemMeHThl JUHEHHOH aJreopbl

34

Jleknus. Ne 1. BBeaenue B Kypc maTeMaTuku. Matpuia, ee pa3mep.
KBagparHast Mmatpuiia, OCHOBHBIE MOHATHS (MTOPSIIOK, €AUHUYHAS
MaTpulia, HeBBIPOXKICHHAsI, TpeyroibHasi). PaBencTBo marpuil,
CJI0’)KEHUE MATPULL, CBOMCTBA. Y MHOKEHNUE MATPULbI HA YHUCIIO,
cBoricTBa. [IponsBenenne Marpuil, cBoiictea. OOpaTHas MaTpHIla,
Teopema CyILIEeCTBOBaHUsI, TEOpeMa €AMHCTBEHHOCTH. PaHr
MaTpULbI.

Omnpenenurenu 2-ro u 3-T0 nopsaka. MUHOpHI. Anredpandeckue
JonojiHeHus. Pa3noxeHnue onpeaenuTens 1no ieMeHTam nepBou
ctpoku. Onpenenurenu n-ro nopsiaka. OCHOBHBIE CBOMCTBA
onpenenuteneil. Teopema 0 pa3iaoKeHUH ONPEAETUTENS 110
3JIEMEHTaM MPOU3BOJILHOIO psiia. Teopema 00 aHHYIUPOBaHUU
ONpeIeTUTENS.

2

Jlexuwms. Ne 1. Onpenenutenu, ux cBoCTBa. Beruncinenue
OIIpEICIINTEIIEN.

Jlexuus. Ne 2. Bpruucnenue onpenenureneil. Pemenue cuctem
JUHEHHBIX YpaBHeHUH MeTogoM Kpamepa.

Jlexuus. Ne 3. CucreMbl TUHEHHBIX YpaBHEHUN, OCHOBHBIE ITOHSITHS
(perieHe, COBMECTHbIE, HECOBMECTHBIE, OIIpEJIEIIEHHbIE,
HeolpezieNIeHHbIe, OJTHOPOIHbIE, HeoiHOpoAHbIE). [IpaBumiio
Kpamepa, Teopema Kpamepa. MaTpuuHas 3anuce U pelIeHNE B
MaTpU4YHOU (popMe cucTeM JIMHEHHBIX ypaBHeHUH. Teopema
Kponekepa-Kanemm. Pemenne npon3BoiabHBIX CHCTEM JIMHEHHBIX
ypaBHeHUI MeTosIoM ["aycca. YcnoBue cynmecTBOBaHUs
HETPHUBHUAIBHOTO PEIICHUS OJHOPOAHON CUCTEMBI.

Jlexumsi. Ne 4. Martpuiisl, nevictBust Haa HuMmu. OOpaTHasi MaTpHIIa.
Pemenue cucteM TUHENHBIX YPAaBHEHUN MAaTPUUHBIM METOIOM.

Jlexums. Ne 5. MccnenoBanue cucTeM JIMHENHBIX YPaBHEHUH Ha
COBMECTHOCTB. Pelllenne cucreM JIMHEWHBIX YPaBHEHUN METOJOM
I'aycca.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOTHEHHE
KP

W3ydeHne KOHCTIEKTOB M YUeOHOM TUTepaTyphl MO TeMe JeKITuu No
1, MOATOTOBKA K MPAKTUYECKOM paboOTe HA TEMY: OIIPEACITUTETH, HX
cBolicTBa. Brrunciienue onpenenureneil. Pemenue cucrem
JIMHENHBIX ypaBHeHUN MeTosioM Kpamepa.

Martpuuibl, nefictBust Hax HuMu. OOpaTHast Matpuia. Pemenne
CHCTEM JINHEWHBIX YPAaBHEHUN MAaTPUUHBIM METOIOM.
HccnenoBanue cucTem JIMHEWHBIX YPAaBHEHUM HA COBMECTHOCTS.
Pentenue cucrteM TUMHEWHBIX YpaBHEHN MeTonoM I'aycca.

16

OIIK-2, YK-1

Paznen 2. JaeMeHTbl BEKTOPHOH ajaredopbl

42

[TpakTueckoe 3ansaTue. Ne 1. CkansipHble U BEKTOPHBIE
bu3nvecKue BeTUINHBI (CKOPOCTh, YCKOpEeHHE). BeKTophl,
OCHOBHbIC MOHATHUS. PaBeHCTBO BEKTOPOB. JIMHEHBIE Olepayu ¢
BeKTOpamMu, cBoricTBa. OpT BekTopa. Teopema (mpu3Hak
KOJUTMHEAPHOCTH BEKTOPOB B reomeTpuieckoit hopme). [Ipoexrus

OIIK-2, YK-1




TOYKH, BEKTOpa Ha ocb. CocTaBisronias Bekropa. OCHOBHBIE
TeopeMbl 0 npoekiusax. [IpsMoyroybHas cucTemMa KOOpIMHaT.
Koopaunarsl Touku u BekTopa. [[eficTBUs Hal BEKTOpaMH,
3a/IaHHBIMA CBOMMH KOOpAMHATaAMU: YCIOBUE PAaBEHCTBA,
JIMHEWHBIE Ollepalliy, IPU3HAK KOJIMHEapHOCTH. Pa3noxenue
BEKTOpa Ha COCTABJIAIOLIME 110 OCAM KOOpAUHAT. MOylIb BEKTOpA.
[enenue orpeska B JaHHOM OTHOIIEHUH. CKAIIpHOE MPOU3BEACHUE
BEKTOPOB, €r0 CBOWCTBA, 3allMCh B KOOPAMHATHOH (opme,
HEKOTOPbIE TPUIIOKEHUS CKAIAPHOTO IPOU3BECHUS.
Hanpagsnsroniyie KoCMHYChl BEKTOpA.

Jleknus. Ne 6. JIuHeliHble oniepaly HaJl BEKTOPAMHU B
reoMeTpruYecKoil hopMe.

Jleknus. Ne 7. JIuHeliHble oniepany HaJl BEKTOPaMHU B
KoopanHaTHOH popme. CransgpHOe Mpou3BeIeHIE BEKTOPOB.
[TpunoXeHnsT CKAISIPHOTO HIPOU3BEICHUS BEKTOPOB.

Jlexuus. Ne 8. BekTopHOe Mpou3BeIeHUE BEKTOPOB U €ro CBOMCTBA.
BripaxkeHue BEKTOPHOTO MPOU3BECHHS YePe3 KOOPAUHATHI.
HekoTopsie npuiioxeHust BEKTOPHOIo npousBeieHus. CMerianHoe
MIPOU3BEIEHNE BEKTOPOB, €T0 reoMeTprIeckuii cMbici. CBoiiCcTBa
CMCHIAHHOT'O IMMPOMU3BCACHUS BCKTOPOB. BI)Ipa)KeHI/Ie CMCIIaHHOTI'O
MIPOU3BE/ICHUS BEKTOPOB Yepe3 KOOPIAUHATHI, HEKOTOPbIE
IPUIOXKCHUA CMCIIAHHOI'O ITPOU3BECACHU .

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

[ToaroToBka K mpakTU4ecKkoi paboTe Ha TeMy: JIMHEHHbIE Ollepalluu
HaJl BEKTOpaMH B T€OMETpUUECKOi (hopMe.

JluHeliHble onepaluy Hajl BEKTOPaMHU B KOOPJUHATHON (opMe.
CkanspHoe Mpou3BeieHne BeKTOpoB. [Ipuioxkenus ckaisipHoro
IIPOU3BENICHUS BEKTOPOB.

BexTopHoe u cmemanHoe npousBeeHus BeKTopoB. [Ipuiioxkenus
BEKTOPHOI'O U CMEIIAHHOTO NIPOU3BEACHUS BEKTOPOB.

20

Pa3znesn 3. AHaauTHYecKasi reoMeTpUsi HA IJIOCKOCTH U B
NPOCTPAHCTBE

42

Jlexuus. Ne 2. Ilpenmer ananutuueckoi reomeTpuu. JInHny Ha
IUIOCKOCTH M UX YpaBHEHHUs. [|BE OCHOBHBIE 3a/Ja4l aHAIIUTUYECKON
reoMerpud. [lonsgpHble KOOpAMHATHI Ha MJIOCKOCTH U UX CBS3b C
nexaproBbiMH. [IpeoOpa3oBanue cucTeMbl KOOPMHAT:
HapaJyIeIbHbIN MIEPEHOC OCEW KOOPANHAT, IIOBOPOT OCEMN
koopauHar. [Ipsmas Ha miockocTu. YpaBHEHUE NPSAMOI,
MIPOXOJAIIEH Yepe3 JaHHYIO0 TOUKY B JaHHOM HalpaBJICHUU.
VYpaBHeHUE MPSIMOI ¢ HOPMAJILHBIM BEKTOPOM M TOUKoil. Ob1ee
ypaBHEHHE MPSIMON Ha IMIIOCKOCTH U €r0 YaCTHBIE CIIyYau.
YpaBHeHUEe MPSIMOH € YIIIOBBIM KO3()PHUIIMEHTOM U HauaIbHON
opauHatoil. ['eomerpuueckuii cMbIC KO3PHUITUEHTOB.

VYpaBHEHME NPSAMOM, TPOXOIALIEH YEPE3 1BE JAHHBIE TOUKH.
YpaBHeHHe NpsAMoN B oTpe3kax. [loysipHoe ypaBHEHHE NPSIMON.
HopmanbsHoe ypaBHEHHE IPSIMOM. YT0J MEXY NPAMBIMH, YCIOBHS
NapajuIeIbHOCTU U NMEePIEeHANKYISIPHOCTH NpsMbIX. PaccTosiHre OT
TOYKH O OPSIMOH.

Jleknus. Ne 9. TlonsipHbie KOOpIMHATHI HA TJIOCKOCTH U UX CBSI3b C
nexaptoBbiMu. [IpeoOpa3oBanue cucteMbl kKoopauHat. [Ipsmas Ha
MIIOCKOCTH.

OIIK-2, VK-1




Jlekus. Ne 10.  KpuBble BTOpOTo nopsijika Ha IJI0CKOCTH.
OKpY>KHOCTb, JJUTUIIC, TUTIEPOOIIa U mapadoia Kak TeOMETPUIECKUE
MecTa TOYEK Ha TIOCKocTH. KaHOHWYeckrne ypaBHEHUSI.
Cummerpus. UccnenoBanue Gpopmbl. Dxcuentpucurer. O61ee
YpaBHEHHE JIMHUH BTOPOT'O MOPSI/IKA.

Jlexuus. Ne 11. IIoBepXHOCTb U €€ ypaBHEHHUE. Y paBHEHUS JINHUU
B IIPOCTPAHCTBE. Y PABHEHUS INIOCKOCTH B IIPOCTPAHCTBE:!
YpaBHEHHUE IJIOCKOCTH, IPOXOIALIEH yepe3 TaHHYI0 TOUKY
NEePIEHIUKYIIIPHO JTaHHOMY BEKTOpY; 00liee ypaBHEHHE
IUIOCKOCTH; YPaBHEHHE IIJIOCKOCTH, IPOXOAAIIEH yepe3 TpU JaHHbIE
TOYKHU; ypaBHEHUE INIOCKOCTH B OTPE3KaX; HOPMAJIbHOE YpaBHEHUE
IUIOCKOCTHU. YTOJI MEXy ABYMS INIOCKOCTSMHU. Y CIIOBHS
HapajyIeIbHOCTU U MEPIEHAUKYIAPHOCTH JBYX IJIOCKOCTEH.
PaccrosiHrE OT TOUKH /10 IJIOCKOCTH.

Jlexums. Ne 12. YpaBHEHUs IJIOCKOCTH B IPOCTPAHCTBE.
[TnockocTh. OCHOBHBIE 33J1a4H.

Jlexuus. Ne 13. YpaBHeHUs NpsAMOH B IPOCTPAHCTBE: BEKTOPHOE
YpaBHEHUE IIPSIMOI; TapaMETPUUYECKHUE YPABHEHUS MIPSIMOM;
KaHOHUYECKHE YPAaBHEHUs IIPSIMON; ypaBHEHUE NPSAMOH B
IPOCTPAHCTBE, MPOXOIAIIEH uepe3 ABe TOUKU; O0IINe ypaBHEHUS
npsimoi. [Ipsamas nuaus B npoctpancTBe. OCHOBHBIE 3a1a4M: YTOJI
MEXAY ABYMS IIPSIMBIMU; YCIIOBHSI IAPAJUIEIIBHOCTH U
NEPIEHIUKYJIIPHOCTU NIPSIMBIX; YCIOBUE, IIPU KOTOPOM JBE
IIPSIMBIE JIEXKAT B OJHOM IIIOCKOCTH. [IpsAMast v IIIOCKOCTh B
npoctpancTBe. OCHOBHBIE 3aa4Uu: YroJl MEXY NPSAMOM U
IJIOCKOCTBIO; YCIIOBHSI MAPAJUIEIBHOCTH U NTEPIEHAUKYISIPHOCTH
IIPSAMOM U IIOCKOCTH; NIEPECECUECHUE NPAMOU € IIIIOCKOCTBIO;
YCJIOBHE NPUHAUIEKHOCTH NIPSIMOMN IIIIOCKOCTH.

Jlexuus. Ne 14, ununapudeckue nosepxHocTh. [loBepxHocTn
BpaieHus. Konnueckue nosepxHoctu. KaHoHnueckue ypaBHEHUS
OBEPXHOCTEN BTOPOTO MOPsIIKA.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP

N3ydeHre KOHCIIEKTOB U yueOHOU JIUTepaTyphl O TeMe JeKIuu Ne
2; MOJATOTOBKA K MPAKTUYECKON paboTe Ha TeMY: MOJIIPHbIE
KOOPJIMHATHI Ha TUIOCKOCTH U UX CBS3b C I€KapTOBBIMU.
[TpeoOpa3oBanue cuctemMbl KoopauHaT. [Ipsimast Ha IIOCKOCTH.
[Ipamas nuHus Ha IockocTU. OCHOBHBIE 3a/1a4n. KpuBbie BTOPOTO
nopsiika Ha MIocKocTH. OKPYKHOCTb, 3JUIUIIC, TUIIepOoIa U
napabona. Kanonndeckue ypaBaenusi. Cummerpus. UccnenoBanue
dopmbl. DkcrieHTpucuTeT. OOIIee ypaBHEHHE JIMHUN BTOPOTO
MOpsI/IKA.

VYpaBHeHUs mII0ckocTH B pocTpancTse. [nockocTs. OcHOBHBIE
3a/1a4n.

YpaBHeHus npsAMoU B npocTpaHcTse. [Ipsmas uHus B
npoctpancTse. OcHOBHBIE 3a1a4M. [Ipsimas 1 IIIOCKOCTH B
npoctpancTBe. OCHOBHBIE 3a1aun. [{unuHapuYecKue NOBEPXHOCTH.
IToBepxHocTH BpameHus. KoHnueckre moBepXHOCTH.
KaHoHMY€eCcKNE YpaBHEHUS NOBEPXHOCTEN BTOPOTO MOPSIKA.

20

Pa3zgen 4. BBeaenne B MareMaTHYECKHHA aHAJIH3

42

Jlexmmst. Ne 15. [leiicTBuTenbHbIe uncia. ApupmMeTndeckue
OIepalliy HaJl BEIIECTBEHHBIMU YHCIIAMU U UX YIIOPSIOUCHHE.
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HenpepbIBHOCTh MHOKECTBA BEIIECTBEHHBIX uKced. OrpaHUYCHHbIE
YHCIOBbIE MHOXECTBA, MAKCUMYMbI, MUHUMYMBbI. CHUMBOJIBI
MaTeMaTHYeCKOM JIOIMKH, UX UCIONIb30BaHue. YucioBast
nocJeIoBaTeabHOCTh. OnpeneneHue, cCnocoobl 3a1aHus,
apupMeTHUecKue eiCTBUS, OrpaHUYEHHbIEC U HEOIPaHUUYEHHbIE
YHCIIOBBIEC OCIEI0BATEIHHOCTH. AOCOMIOTHAS BETMUUHA
JecTBuTenbHOro yucia. IlocTosHHbIE M TepeMeHHbIe BETUYHHBI.
UYucnoBble TPOMEXYTKH (KOHEUHbIE U OECKOHEUHBIE). beckoHeuHO
MaJible 1 OECKOHEYHO OO0JIBLINE NOCIE0BATEIbHOCTH!
OIpe/IeNICHUsI U X OCHOBHBIE CBOMCTBa. Cxoasuecs
nocsenoBaTenbHOCTU. [Ipeen ynucioBoi nociie0BaTeIbHOCTH.
MOHOTOHHBIE OCJIE0BATEILHOCTH.

[TpakTrueckoe 3ansaTue. Ne 2. DyHKIHMH, CIIOCOOBI UX 3aaHUS.
Knaccudukarnus Gynkiuii. OCHOBHBIE dJIeMEHTapHbIE ()YHKITHH.
[Tpocreiimue GyHKIIMOHATBHBIE 3aBUCUMOCTH (IIpsiMast
IPONOPLUUOHAJIbHAS, JIMHEIHAs!, 00paTHas MPONOPIHOHAIbHAS,
KkBajpaTuuHas). beckoneuHo mMasbie YHKIIUU U UX CBOICTBA.
[Tpenen pyHkumuu B Touke (4epe3 aCUMITOTUYECKOE BHIPAKEHUE).
OcHoBHbIe TeOpeMbl 0 Tipeaenax. CrnoxkHas QYyHKIUS U ee Tpejied.
[TepBoIii 1 BTOPOI 3aMeuaTeNbHbIe peaensl. [Ipenen Gyakmuu.
OJHOCTOPOHHUE IPEIETBL.

Jlexuus. Ne 16. dynkuus, ob6acte onpeaeneHus, 00J1acTh
3HaueHU# QyHKuuU. YeTHOCTh, HEUETHOCTD, IEPUOAUYHOCTD
¢ynkuuu. [lonstue npenena Gpyakmun. Packpeitue
HeonpeneaeHHocTel. IlepBrIif 1 BTOpOH 3aMedaTeIbHbIE IPEACIbL.

Jlexuus. Ne 17. HenpepbIBHOCTh (PYHKIIMM B TOUKE.
ACUMNTOTHYECKOE BBIPaKEHHUE U1 HEMPEPHIBHON (PYHKIIUH B
MaJiol OKpecTHOCTH ToukU. CBolcTBa QYHKIIUI, HEPEPHIBHBIX B
touke. HempepbiBHOCTB citoxkHOM (hyHKIIMU. HenpeppIBHOCTD
aneMeHTapHbIX QpyHKuuH. Touku paspbiBa GyHKIINH, UX
kiaccugukanus. CBolcTBa (PyHKIMHM, HEMPEPHIBHBIX HA OTPE3KE.
O6patHas ¢pyskuus. HenpepbiBHOCTE 00paTHON (QyHKIUH.
beckoneuno 6onbiast GpyHkius. TeopeMbl 0 cBSI3M OECKOHEUHO
0omb110M 1 OecCKOHEeUHO Majiol pyHKUuM. BepTukanbHas
acumrrtora rpaduka GyHkuu. 'opuzoHTaNbHAS ACUMIITOTA
rpaduka Qynkiuu. HakmoHHbIE aCHMIITOTHI, HEOOXOIUMOE U
JIOCTaTOYHOE YCIIOBUA UX cyliecTBoBaHMs. CpaBHeHHE OECKOHEYHO
ManbIX QyHKUIMNA. CBONCTBA 3KBUBAJIEHTHBIX O€CKOHEUHO MaJIbIX.
Tabnuia s5KBUBaJIEHTHBIX OECKOHEUHO MabIX. Teopema o
€MHCTBEHHOCTH IJIaBHOM YacTu cTerneHHoro Buza. [lopsamox
0EeCKOHEUHO MaJloi. AMpoKcUMalus 6ECKOHEYHO Malon
CTENEHHON PYHKIMEH.




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP

[TonroroBka K nmpakTuyeckoil paboTe Ha TEMY: YHCIIOBas
nocienoBarenbHOCTh. CriocoObl 3a1aHus, apu(METHIECKHIE
NENCTBUS, OTPaHUYCHHbBIC U HEOTPAaHUUYEHHBIE YUCIIOBBIC
[0CJIEA0BATENBHOCTU. AOCOIIIOTHAS BEIMUYHNHA JEHCTBUTEIBLHOTO
ymcna. Cxoasuuecs nocieaosareabHocTu. [penen yrcnoBoit
MOCJIEI0BATEIHHOCTH.

DyHKIHUS, 00J1aCTh OnpeneseHus, 00J1acTh 3HAYCHUH (PYHKITUH.
[Mpenen pynkuuu. PackpeiTue HeonpeneneHnoctei. [lepBeiii n
BTOPOIl 3aMeydaTenbHbIe IPEIEIbI.

HernpepbIBHOCTH (hYHKITMHU B TOUYKE, TOYKHU Pa3phIBa.

20

Pazgen 5. JuddepenunanbHoe ucuucjieHne QPyHKUUH OTHOM
nepeMeHHol

44

Jlexuus. Ne 3. JIuneliHas anmpokcuManus (JIMHeapu3aiusi)
(GyHKIIMM B OKpecTHOCTU Touku. Onpenenenne
muddepentmpyemoit pynkiun. [pupamenne GyHkunu u
muddepennman. Cesizp Mexay TupGepeHIUPYEMOCTHIO U
HenpepbrIBHOCTHIO GyHKIMU. [Ipon3Boanas GpyHkuuu, ee
IIPUKIIATHOM CMBICIT B PA3JIMUHBIX 3a7auyax. AJTOPUTM HaXOXACHUS
muddepennmana u npou3BoAHON. CBsA3b MEXKIY

QG epeHIPyeMOCThIO (YHKIIMU U CYyLIECTBOBAaHHEM y HEe
npou3BoaHON. [[uddepennman HezaBUCUMON IEPEMEHHOM.
[TponsBonHas kak otHomeHue nupdepennuanos. [lonsrue
KacaTeJbHON K KpuBOil. ['eoMeTprueckuii CMbICT IPOU3BOJHON U
muddepernmana. YpaBHeHUE KacaTeIbHON U HOpMaNH K rpauKy
dbyuknuu. Tabnuia npou3BOIHbIX.

Jlexuus. Ne 15. TlpousBoanas u auddepeHnnan CyMMBl,
npou3BeeHus, yacTHoro pyHkiuid. IlpousBoaHas u
muddepeHman cinoxxkHol pyHkuuu. HBapuaHTHOCTH (OPMBI
neporo quddepeniuana. [IponszBoanas o6paTHON QYHKIUH.
Jlorapudmuueckas nmpousBoaHas. Meto iorapumMudeckoro
muddepentmposanus. Juddepenipopanne HeIBHON QyHKIMH.
[TpuMeHeHre TMHEWHOH annpoKcUMay pyHKINUN K
npuOIIMKEeHHBIM BeuucieHus M. [IponsBonble 1 quddepeHmans
BBICIIUX MOPSAAKOB. DU3HUECKUIN CMBICI MPOU3BOJHON BTOPOTO
nopsinka. JuddepentupoBanue GyHKIHHA, 3aTaHHBIX
apaMeTPUIECKHU.

10

ITpakTueckoe 3ansatue. Ne 3. Teopema ®@epma. Teopemsl Poins,
Jlarpanska u Komm, nx reomerpuueckuit cMmbici. [Ipasuiio
Jlonnrains. PackpeiTHe HeonpeneneHHocTeN. Bo3pacraromas u
yObIBaromas GyHkiuu. JloctaTouHbli MpU3HAK BO3pacTaHus,
yOBIBaHUs, MOCTOSHCTBA QYHKIMU. TOUKH SKCTpeMyMa (YHKIIHH.
HeoOxoaumelii mpusHak sxctpemyma. [lepBbiii u BTopoit
JIOCTaTOYHbIC IPU3HAKH IKCTpeMyMa (YHKIIUU.

Jlexuus. Ne 17. Tuddepenunan GpyHKIIMN U €r0 UCHOIB30BaHUE
JUTS TPUOTMKeHHBIX BerurcieHuil. [Ipasumno Jlonutans.
DU3NYECKUN U TEOMETPUUYECKHI CMBICT MPOU3BOIHON. Y paBHEHHE
KacaTeJIbHON 1 HopMasiu. IHTepBaisl MOHOTOHHOCTH (DYHKIIUH.
Touku sxkcTpemyma. BrinmykiocTs, BOTHYTOCTh Tpaduka QyHKIUH.
Touku neperuda. IlomHoe uccnenoBanue GpyHKINMA, TOCTPOCHUE
rpadukoB. HaumOosbiee 1 HaMMeHbIee 3HaYeHUs (PYHKIIMU Ha

10
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OTPE3KE, AJITOPUTM HAXOXKIACHU.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne KOHCIIEKTOB M y4eOHOM IUTEpaTyphl O TeMe JeKIHH Ne
3; HOArOTOBKA K IPAKTUYECKOH paboTe Ha TEMY: TEXHUKA
muddepennmpoBanus. Juddepenmpoanue cioxHONH GyHKINH.
Juddepenumpopanue aaredpandeckux, TPUroHOMETPUUECKHUX,
00paTHBIX TPUTOHOMETPHUECKUX, TIOKA3aTEIbHBIX U
norapuMuIecKux QyHKITUH.

Jlorapudmmueckoe nuddepenuposanue. Juddepenmporanue
(GyHKLUH, 3alaHHBIX HESIBHO U apaMmeTpuyecku. [IponsBoiHble
BBICHINX TOPSIJIKOB.

Huddepennman GyHKIUM B €r0 UCTIOJIb30BaHUE JIJIS
npuOIMKEeHHBIX BbruncieHui. [Ipasuino Jlonurans. ®duznueckuii u
reOMEeTPUYECKUI CMBICIT IPOU3BOJHON. Y paBHEHUE KacaTeIbHOW U
HOopMaii. HTepBaibl MOHOTOHHOCTH (QYHKIUH. ToUKH
JKCTpeMyMa. BrinykiiocTh, BOrHYTOCTh rpaduka pyHkuuu. Touku
neperuoa.

IToaHoe uccnenoBanue GyHKIUM, ocTpoeHue rpaduKoB.

20

HMHas xoHTakTHaS pa60Ta: BBIIIOJIHCHHUEC KOHTpOJ’IBHOﬁ pa6OTBI,
KOHCYJIbTall1

2 cemecTp

Bunsl 1 TeMBI 3aHATHH

KoanuectBo
4acoB

dopmupyemble
KOMIETEHLINHU

Pa3zgen 6. KoMmjiekcHbIe 4UCIA

20

Jlexuus. Ne 1. KommuiekcHble uncia, apupMeTHiIeckue qeicTBUs
HaJl KOMIUIEKCHBIMU YUCIIaMH B anredpanyeckoi popme.
N300paskeHre KOMIUIEKCHBIX YMCEeN Ha TNIOCKOCTH (TOYeqHast U
BEKTOpHas UHTepIpeTayst). Moaysib U apryMEeHT KOMITJIEKCHOTO
ymcna. Tpuronomerpuueckast popma KOMIJIEKCHOTO YKCIa.
YMHOKEHHUE U I€JIEHNE KOMIUIEKCHBIX YHCEN B
TPUTOHOMETPHUUECKOH (opMe U UX TeOMeTprudecKas
uHTepnperanus. Bo3senenue B creneHs. M3pneuenne KopHs U3
KOMIUIEKCHOTO YHCJIa B TPUTOHOMETPUYECKOU popme.
I"eoMETpUYECKUI CMBICI ONIEPALIUY U3BJICUEHHSI KOPHSL.

10

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP
N3ydeHre KOHCIIEKTOB U yueOHO! JIUTepaTyphl IO TEME.

10
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Paznen 7. UnterpaibHoe ucuuciaenue. HeonpeneneHHbli
HHTErpaJj

100

Jlexmms. Ne 1. TlepBoobOpasnas ¢hyakuus. Teopema o pa3HOCTH

JBYX nepBooOpa3HbIX. HeonpeaeneHHbIil HHTErpaj v ero CBOMCTBA.

Tabnuna npoctedmmx HHTErpayioB. MIHBapraHTHOCTH BUA
MHTErpajia oT BbIOOpa aprymMeHTa (MIpUHLUI MOABECHUS M0]] 3HAK
muddepennmana). OCHOBHbIE METO/IbI HHTETPUPOBAHUS:
pa3JI0XKeHUs, MHTErPUPOBAHNE MOJICTAHOBKOM, NHTETPUPOBAHUE T10
yacTsiM. Bo3BpaTHOE HHTErpUpOBaHUE.

Jlexuus. Ne 2. Heomnpenenennsiii unterpan. Henocpeacrsennoe
WHTErPUPOBAHUE.

NuTerpupoBanue noBeAcHUEM o 3HAK auddepeniuana.
NuTerpupoBanue moacTaHOBKOM.

12
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NuterpupoBanue no yactsiM. Bo3BparHoe HHTErprpOBaHUE.

[TpakTueckoe 3anstue. Ne 1. KoHeunble ypaBHeHUsI (OCHOBHBIE
noustus ). @opmynupoBka Teopemsl ['aycca. AITOpUTM JieeHUS
MHOTrO4IeHa ¢ octatkoM. Teopema be3y. Pa3noxkenue MHOrowsieHa
C IeCTBUTEIBHBIMU KOOPPUIIMEHTAMU HA JIMHEHHBIE U
KBaJlpaTUUHble MHOXKUTEIH. PaninoHanbHble 1pobu. Pasznoxenue
MPaBUJILHOM pallMOHATIBLHOM IpOOU Ha CyMMY MPOCTEHIITNX IPOOEH.
[Tpocreiimme panuoHanbHbIe APOOU M UX UHTETPUPOBAHUE.
HHTerpupoBaHue paldioOHAIbHbIX APOOESH.

Jlexuus. Ne 3. MHorouseHsl oT 0J1HOM nepemeHHoi. KopHu
MHorowieHa. PaznoxeHne MHOrousaeHa ¢ 1eiiCTBUTEIbHBIMU
K03 puLMeHTaMU Ha JTMHEHHBIE M KBaIPATUIHbIC MHOKHUTEIIH.
WHTerpupoBanue palMoHaIbHbIX JpoOeit. HTerpupoBanue
PALMOHATBHBIX (DVHKIMNA, COACPIKAIINX KBAJAPATHBIA TPEXWICH.

12

Jlexuus. Ne 4. MaTerpansl OT UpparoHaIbHBIX (YHKIIHUHN.
WNuTterpupoBanne upparroHaIbHbIX PYHKIUHN, COJIep KaInX
KBaJIPAaTHBIN TPEXUJICH.

HHuTerpupoBaHre HEKOTOPBIX HPPAMMOHATBHBIX (DYHKITUH C
MIOMOIIbIO TPUTOHOMETPUYECKHUX OJICTAHOBOK.

12

Jlexuusa. Ne 5. MHTErpupOoBaHKre HEKOTOPBIX KJIACCOB
TPUTOHOMETPUYECKUX (DYHKIIMH.

12

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

W3yueHre KOHCTIEKTOB M y4eOHOM JTUTEpaTyphl O TeMe JeKIHH Ne
l; moAroToBKa K NpakTUYECKOMY 3aHATHUIO HA TEMY:
HEOoNpeeIeHHbIN nHTerpan. HemocpeacrBeHHOE MHTETPUPOBAHUE.
WHTerpupoBanue MoiBEACHUEM 1101 3HaK AU depeHnnana.
WHTerpupoBaHue MoACTaHOBKOM.

WHuTrerpupoBanue 110 yactsaM. Bo3BpaTHOe HHTErpUPOBaHUE.
MHorouseHs! 0T 0J1HON nepeMeHHol. KopHu MHOTOWIEHA.
PaznoxeHne MHOrousieHa ¢ IeiiCTBUTENbHBIMU KO3 pULIneHTaMu
Ha JIMHENHBIE U KBAaJPATHYHbIE MHOKHTENN. VIHTErprpoBanue
panroHaIbHBIX ApoOeil. UHTerpupoBanue paloHaIbHbIX

(O YHKIMH, CoJepKalIuX KBAIPATHLIN TPEXYJICH.

48

Paznen 8. OnpenesenHblii MHTErpas mo durype

106

Jlexmust. Ne 2. OOmiast cxema MOCTPOEHUS OIpeIeIEHHBIX
uHTerpasioB 1o ¢urype. [I10THOCTH pacnpeenenrs Macchl Mo
¢urype. 3anaua o macce purypsl. OnpeseneHue onpeaeIeHHOro
uHTerpana no ¢urype. Buast unrerpanos. /locrarounoe ycioBue
CYILLECTBOBaHM OIIPEIEICHHBIX HHTErpanoB. CBolicTBa
oTpezieNIeHHBIX MHTETpalioB 1o ¢urype. ['eomeTpuueckuit CMbICH:
3a1a4a 00 oObeMe HMIMHAPUYECKOTO Teja, O MIIOIMIA M
LMJIMHIPUYECKON TOBEPXHOCTH.

[TpakTueckoe 3ansaTue. Ne 2. BpluncieHne onpeaeeHHOro
MHTETpalia o oTpe3Ky. HTerpupoBanue o 4actsm, 3aMeHa
NIEPEMEHHOM B ONIPEJIETICHHOM MHTErpalle.

Jlexums. Ne 6. OnpeneneHHbI HHTErPAJl IO OTPE3KY, €ro
reoMeTpuueckuii cMpici. CBOMCTBa ONIPEIETIEHHOIO UHTETpala,
TeopeMa 00 OLIEHKEe MHTerpajla, o0 cpeiHeM 3HaueHuu. MHrerpain ¢
HepeMEHHBIM BepXHUM rnpenenom. Popmyna Heiorona-Jlelbauna.
HNaTerpupoBanue Mo 4acTsIM U 3aMeHa IIEpEMEHHOM.

14

ITpakTueckoe 3ansatue. Ne 3. I'eomeTpudecKue NpuioKeHUs
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oTpeieNIeHHBIX MHTETPAJIOB: IUIOIIAb MIIOCKOH (pUrypsl, 00bem
TeJa BpalleHus, 1iuHa Ayru. Gusnyeckue npuaoKeHus
OTpeeIEHHBIX HHTETPAJIOB.

Jlexuus. Ne 7. T'eomerpuyeckue NPUIIOKEHNS ONPEICIEHHOTO
MHTErpaia, BEIYMCICHHUE TUIOIAAEH, IIUHbI Tyrd, 00beMa Tela 1o
TUTONIA/ISIM TTOTIEPEYHBIX CEUCHH, 00beMa Tella BpalleHusI.
BblunciieHre Macchl IPsIMOTO CTEPIKHS.

16

Jlexuus. Ne 8. HecoOGcTBenHbie unTerpansl 1 u 2 poja.

20

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHCIIE BBITIOJTHEHUE
KP

W3yueHne KOHCIIEKTOB M y4eOHOM JUTEpaTyphl O TeMe JeKIHH Ne
2; IOATOTOBKA K MPAaKTUYECKOMY 3aHATUIO HAa TEMY: BBIYACICHHUE
OIIPEEIEHHOr0 HHTErpaia 1o orpesky. Murerpuposanue o
4acTsAM, 3aMEHa IIEPEMEHHOM B OIIPEIETICHHOM UHTETpalle.

50

Paznen 9. luddepenunanbuoe ucuucieHue QyHKUHU
HECKOJILKHUX IepeMeHHbIX

118

Jlexuus. Ne 9. HekoTopble NOHATHS TOMOJIOTUH (OKPECTHOCTD
TOYKH, BHYTPEHHS TOUKa MHO>KECTBA, OTKPBITOE MHOXKECTBO,
3aMKHYTO€ MHOXECTBO, CBI3HOCTh). OYHKIIMS IBYX U HECKOJIBKHX
IepeMEeHHbIX Kak (QyHKIMs Touku. EcTecTBeHHas o6nacTh
omnpenenenus. ['eomerpuaeckoe n3odpaxxeHue GyHKIUN IBYX
nepeMeHHbIX. [locTpoenue obnactet, nojryyaeMbIxX MepeceueHueM
NoBepXHOCTEN. JIMHMM 1 MOBepXHOCTH YpoBHs. [Ipenen u
HENPEPbIBHOCTD (PYHKIIMHM HECKOJIBKUX MepeMeHHbIX. CBOICTBa
(GYHKIMI HETIPEPHIBHBIX B OTPAaHUYEHHON 3aMKHYTOM 00J1acTH.
YacTHble npou3BoAHble U Auddepennnansl. Ux reomerpuueckuit
cMmbici. [TomHOe pupaiienre GyHKIIMN HECKOJIbKUX MePEMEHHBIX.
[Tpupanienne nuHeRHON QYHKIIUY, TMHEHHAs alllIPOKCUMAaLNs
(GVYHKIIMY B OKPECTHOCTU TOYKHU.

16

Jlexnust. Ne 10. O6nactb onpeneneHus, Npeien U HepepbIBHOCTD
(GYHKIMM IByX NTepeMEHHbIX. YacTHbIE TPOU3BOIHBIE IEPBOTO U
BTOPOT'O MOPSAKA.

20

Jlexums. Ne 3. Tuddepenunpyemocts. [lomusiii nuddepeniman.
Heo6xonuMmele 1 1ocTaTOYHbIE YCIOBUS U PEpEeHIIMPYEMOCTH.
[Tpumenenue nonHoro nuddepeHipana K OleHKe MOrPerrHOCTH.
YacTHble MPOU3BOIHBIE BBICIINX NOPAAKOB. PaBEHCTBO CMEIIaHHBIX
npou3BoHbIX. [Ipon3BonHas GyHKIIMH, 3aJaHHON HESIBHO.
IIpousBoaHas cinoxxuHor Gyakiuy. [logHasg npou3BoaHAsL.

[TpakTueckoe 3austue. Ne 4. Jluddepenuan u ero npuioxeHus
JUIs IpUOJIMKEHHBIX BeIYMCIeHUH. JJuddepenpoanue GpyHKIuii,
3a/IaHHBIX HESIBHO. Y PaBHEHHUE KAacaTEIbHON U HOPMAJIH K
nosepxHoctu. [IponsBoanas cnoxnoit pyukumu. Ionnas
IIPOU3BOIHASL.

[TpakTudeckoe 3ausTue. Ne 5. DkcTpeMyM (pyHKIIHH IBYX
nepeMeHHbIX. HeoOxoaumoe ycinoBue 3KkcTpeMyMa U ero
reOMETPUUYECKHM cMbIcT. JlocTaTOUHOE yCIIOBUE HKCTPEMYyMa.
AOCOIOTHBIN KCTPEMYM U aITOPUTM HaxoxkaeHus. KacarenpHas
IJIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

Jlexmms. Ne 11. DxctpemyM (pyHKITMU JBYX MEPEMEHHBIX.
Haubounbiee u HanMeHbIee 3HaYCHUS (QYHKIIMH B 3aMKHYTOM

20
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OTpaHWYEHHOM 00IaCTH.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne KOHCIIEKTOB M y4eOHOM IUTEpaTyphl O TeMe JeKIHH Ne
3; HOArOTOBKA K IPAKTUYECKOH paboTe Ha TeMy: 00J1acTh
OTIpeieNIeHus, IPeJieNl U HeMPEPhIBHOCTh (DYHKIIUHU JIBYX
nepeMeHHbIX. YacTHbIe IPOU3BOIHBIE IIEPBOTO U BTOPOT'O MOPSIKA.
JuddepeHunan v ero NpuiIoKEHUS I TPUOIMKEHHBIX
Beluncinennit. uddepennnporanue GyHKIMiA, 3a1aHHBIX HESBHO.
YpaBHEHHE KacaTeIbHOW U HOPMAJIXA K OBEpXHOCTH. [Ipon3BoHas
cioxxHoM yHkimu. IlonaHas npousBoHasL.

DkcTpeMyM (pyHKIMH OBYX TiepeMeHHbIX. Hanbounbiee u
HalMEHbIIIee 3HaYeHUs! PYHKIUHU B 3aMKHYTOM OIpaHU4YE€HHON
00acTH.

56

Wuas koHTakTHast paboTa: KOHCYIbTAIIMH, BBITIOJTHEHHE
KOHTPOJILHOH paOOTEI

IloaroroBka K 9K3 dAMCHY

30

HpOBeI[eHI/Ie OK3aMCHa

3 cemecTp

Bunsl 1 TeMbI 3aHATHH

KommuectBo
qacoB

dopmMmupyemsbie
KOMIIETCHIINH

Paznen 10. Inddepenuuaibabie ypaBHeHUS U CHCTEMBI
auddepeHATbHBLIX YPABHEHUH

68

Jlexuust. Ne 1. dusnueckue 3aauu, NPpUBOAILUE K
muddepeHIManbHBIM ypaBHEHUSAM. OCHOBHBIE OIIpEIeICHHUS:
TuddepeHIaIbHOe ypaBHEHUE, TOPAA0K AU depeHnanbHoro
ypaBHEHUs, peuieHne nuddepeHnaibHOro ypaBHeHMs,
uHTerpanbHas kpuBas. uddepennnanbrupie ypaBHEeHUs IEPBOTO
nopsaka. Hauansable ycnosus. 3agaua Komu. Teopema
CYILIECTBOBAHMsI U €JUHCTBEHHOCTH pelieHus 3anaun Komm.
O61iee u yacTHoe perieHue nuddepeHnanIbHOro ypaBHEHUS.
CeMelicTBO MHTETPATIbHBIX KPUBBIX. METOIbI HHTEIrPUPOBAHHUS
nudepeHIaIbHBIX YPaBHEHUM: ¢ pa3/ieICHHBIMHU 1
pa3aeNAIOIKUMUCS IEPEMEHHBIMH, OTHOPOAHBIX. MeTO b
MHTETPUPOBAHUS JIMHEWHBIX AU PepeHInaIbHbIX YpaBHEHUH 1-T0
HOPSAJKA.

2

[TpakTrueckoe 3austue. Ne 1. Jluddepennuanbubie ypaBHEeHUS
NIEPBOIO MOPAJKA: C PA3ACIAIOUUMUCS IEPEMEHHBIMU,
oJIHOpoAHbIE NH(epeHnaNIbHbIe YpaBHEHHUS.
Juddepennmanbable ypaBHEHH, TPUBOASIIMECS K OJTHOPOTHBIM.
Jluneitnble nuddepeHnnanbuble YpaBHEHHsI IEPBOTO MOPSIIKA.

Jlexuust. Ne 2. Jluddepennpanbable ypaBHEHHUS 2-T0 MOPSIKA.
Hauansnoe ycnoBue. 3anaua Komm. Teopema cyniectBoBaHUS U
€IMHCTBEHHOCTH pemieHus. OO01iee 1 YacTHOE peleHne
muddepeHIMaTbHBIX ypaBHEHU 2-T0 nopsaka. [lonstue o
KpaeBbIX 3ajauax /i AuddepeHnnanbHbIX ypaBHEHUH.
I'eomeTpuyeCcKnid CMBICI KPAeBbIX YCIOBHM, UX OTINYHUE OT
HauvanbHbIX ycnoBuil. [Ipocreiimme nuddepenunanbubie
ypaBHEHMsI 2-T'0 NOPs/IKA, JOMYCKAIOIINE NOHUKEHUE MOPSIKA.
Jluneiinsle nuddepeHnnanbuble ypaBHEHUS 2-T0 TOPSIIKA.
Onpenenenus: 0IHOPOIHBIE U HEOJHOPOJHbIE TU( G EpEeHIATbHbIE
YPaBHEHHS, JINHEHHO 3aBUCUMbIE U HE3aBUCUMBIE PELICHUS

OIIK-2, YK-1




(bynknun). Onpenenurens BpoHCKOTO U €ro CBOMCTBA.

[Tpaktuyeckoe 3anstue. Ne 2. Jluddepenunanbabie ypaBHEHUS
BBICIINX MOPSIIKOB. Y paBHEHUsI, JOITYCKAIOUIHE TIOHIKCHNE
HOPSIJIKA.

Jlexmms. Ne 1. Teopema o CTpYKType OOIIETro PEeIIeHHs JIMHEHHOTO
OJTHOPOJHOTO AU (HepeHIINATEHOTO YPaBHEHUS 2-T0 TOPSIKA.
Jlunetinbie omHOpOHBIE MU PEepeHITMaTbHBIC YpaBHEHUS 2-TO
HOps/IKa C TOCTOSHHBIMU KO3 UIeHTaMu. XapakTepuCTHIECKOe
ypaBHEHHUE, TPU ClIydas KOPHEH XapaKTepUCTUUECKOTO YPaBHEHUSI.
Jlunelinpie HEOAHOPOAHBIE AU epeHnnanbHbIe ypaBHEHHUS.
Teopema o cTpykType ob1iero pemenus. JIuHeiHbIe
HEOJHOPOAHbIE TU(PepeHIINATbHBIC YPaBHEHHS 2-T0 MOPSAKA C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH CO CIIeIUaIbHON MPABON YacCThIO.
Merton HeonpeaeaeHHLIX KO (DHOUINEHTOB.

16

Jlexmms. Ne 2. Merton BapHamiyy MPOU3BOJIBHBIX OCTOSHHBIX.
Cucremsbl 1uddepeHIIHAIBHBIX YPABHEHUI.

14

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
MPOU3BOJIBHBIX MOCTOSIHHBIX. CHcTeMbl U hepeHIInaTbHBIX
YpaBHEHHH.

30

Pa3znea 11. YucaoBble U (PYHKIHMOHAJIbHbIE PSAbI.

60

Jlexuus. Ne 3. YucnoBas ociieJ0BaTeIbHOCTD U €€ NpEAed.
IIpusnak Beiiepmtpacca. [lonsarue yncnosoro psga. Yactuunas
cyMmMma psa. CXonuMOCTb U cyMMa psia. Pan reometpruueckoit
nporpeccuu. 'apmorundeckuit psig. OO00IMIEHHO TAPMOHUYECKUN
psn. CoiicTBa cxonsmmxcs psaaoB. HeoOxoaumelil npusHak
CXOJMMOCTH psifia. PSbl C MONTOKUTENbHBIMH YIEHAMHU.
JloctaTouHble MPU3HAKN CXOAMMOCTH 3HAKOIOJIOKUTEIBHBIX
PSAOB: IPU3HAKU CpaBHEHMsI, Tpu3HaK Jlanmambepa, HHTETpaabHBIH
Y paJuKaabHbIi Npu3Haky Komn.

IIpaktrnueckoe 3ansatue. Ne 3. Yucnosble panbl. OCHOBHBIE
noHATus. [Ipu3HaKy CXOAMMOCTH YHUCIOBBIX PsAZOB (HEOOXOUMBIi,
CpaBHEHMUA).

[TpakTrueckoe 3ansTue. Ne 4. IIpu3HaKu CXOIMMOCTH YMCIIOBBIX
psaoB (lanambepa, nHTErpaibHBINA U paJUKaIbHBIN TPU3HAKI
Komn).

Jlexuus. Ne 3. JluddepeHurpoBanie U HHTETPUPOBaHHE
CTETIEHHBIX psA0B. Pa3noxkenne GyHKUMN B CTeNIeHHOH psf. Psn
Tetinopa u Maxknopena. Ocratounsiii wieH Gopmyisl Teitnopa u
Maknopena. Heo0xoaumoe 1 10CTaTOYHOE YCIOBUE CXOTUMOCTH
psana Teitopa k mopoxaarorieit ero hpyHkuun. Paznoxxenne
byHKuui ex , sinx, cosx B psx MakiopeHa. Beruncnenue 3HaueHun

14
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(GYHKIMH, BBIYUCIICHHE HHTETPAIOB U PEIICHHE
JrdepeHIMaIbHbIX YPABHEHUH C TOMOIIBIO PSIJIOB.

[IpakTnueckoe 3ansTue. Ne 5. 3HaKonepeMeHHbIE U 2
3HAKOYEPEIYIOUTUECs Psiabl. Y CI0BHAS U aOCOMIOTHAS CXOAUMOCTb.
IIpusuak JlenOauma.

Jlexumst. Ne 4. DyHKIMOHATBHBIE U CTETIEHHBIE psAbl. O0nMacTh 12
cxoaumocTtu. Psapbl Teistopa u Maknopena. [Ipunoxenust psiaioB K
NpUOIMKEHHBIM BBIYMCIICHUSM 3HAYCHUA DYHKIIUN U
ornpezeNeHHbIX HHTerpaoB. [IpubnmxenHoe penieHue

b depeHInaIbHbIX YPaBHEHUH.

3ananus A1 CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJIHEHHE
KP

N3yueHnne KOHCIIEKTOB M YYEOHOU JTUTEPATYPHI IO TeME JICKITUN No
3; MOAroTOBKA K MPAKTUYECKOMY 3aHATHUIO HA TEMY: YHCJIOBbIE
psabl. [Ipu3HaKy CXOIMMOCTH YUCIOBBIX PAIOB (HEOOXOIUMBIH,
cpaBHeHus1). [Ipu3Haku cxoauMOCTH YnCIOBBIX psioB ([anamOepa,
WHTETPAJIbHBIN U paIuKaIbHBINA Tpu3HaKu Korm).
3HaKONEpEMEHHbIE U 3HAKOUEpENyIOIIHeCs PsAbl. Y CIIOBHAS U
abcomroTHas cxoauMocTb. [Ipu3nak JleitOnuna.

@yHKIMOHAIbHBIE U CTENEHHBIE psiibl. O01IacTh CXOAUMOCTHU. Psbl
Teitnopa u Maxknopena. [Ipunosxxenus psaoB K NpUOIMKEHHBIM
BBIYUCIICHUSIM 3HAYCHUN (PYHKIUH U ONPEACTICHHBIX HHTETPAJIOB.

[pubamwkeHHoe pemeHne aubbepeHInaTbHbIX YPABHCHUM. 26
WNHast koHTakTHAs paboTa: BEITIOJHEHUE KOHTPOIBHOU PabOTHI, 0
KOHCYJIbTAI[MH

IToaroroBka K sK3aMeHy 30
IIpoBeaeHue sK3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUAIOIIUXCSI IO OCBOEHHUIO
JIACLIUTUIMHBI

N3yuenne nucummiubbl b.1.1.11 "MartemaTuka" pekoMeHayeTcsi HayaTh C O3HAKOMIJICHUS C
paboueii mporpaMMol, €€ CTPYKTypoll U CcoAep)KaHHEeM pa3/iesioB. YUeOHBIM MaTepual
CTPYKTYPUPOBaH, U3YYCHHUE AUCITUTUTMHBI OCYIIECTBIISIETCS B TEMAaTUYECKON IMOCIEA0BATEILHOCTH.
3ansaTus JIEKIMOHHOT0 THIIA JAI0T CUCTEMATU3HPOBAHHBIE 3HAHUS 1o
muciumiiHe  "Matemaruka', KOHIICHTPUPYIOT BHHMaHHWE Ha HauOollee CIIOKHBIX M BaKHBIX
Bompocax. Bo Bpemsi NEKIIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAHUE y4eOHOTO
Marepuana, oOpamarb BHHMaHHE Ha (QOPMYJIUPOBKH M KaTETOPUH, PACKPBHIBAIOIINE CYTh
mpoOJIeMBbl, SBICHUS WM Tpolecca; 3a(UKCHpPOBaTh BBIBOJBI U MPAKTUUYECKHE PEKOMEHAINU.
[TonroroBka K 3aHATHAM NPAKTHYECKOr0 THIA BKIIOYAET O3HAKOMJIEHHME C  IUIAHOM
MPAKTUYECKOTO 3aHATUS;, PA0OTy C KOHCIEKTOM JIEKIMii, BBHITIOJHEHHE JOMAIITHETO 3aJaHusl,
paboty ¢ y4yeOHOH U y4eOHO-METOJMWYECKOW JHUTepaTypod, HAyUYHbIMH U3JaHUSIMU U
ANIEKTPOHHBIMUA 00pPa30BATEIIbHBIMA PECypCcaMH, PEKOMEHJIOBAHHBIMH pabouell MporpaMMoit
JUACLUIIITUHBI "Maremaruka'.

Conepxanue caMmocToATeIbHOI padoThI ONIpENEIIIeTCs paboueit [IporpaMMmoin
JUcHUIUIMHBL  "MaremaTuka" OUEHOYHBIMA W METOAMYECKMMH MaTepualiaMH, 3aJaHUsIMUA U
yKazaHusMH nipenogaBatessi. CaMocTosITeNIbHAsT padoTa MOXKET OCYIIECTBIATHCS B ayJIMTOPHOU U
BHeayauTOpHON (dopmax. DPGEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTEIHHOW pabOThHI
SBIIIETCS DJIGKTPOHHAsT HMHQPOPMAIIMOHHO-00pa3oBaTelbHasl Ccpefa YHUBEPCHUTETa, KOTopas
o0ecrieynBaeT JOCTYNl K o00pa3oBaTelbHOM mporpamMme, paboyeil mporpaMme JUCHUIUIMHBI
"Maremartuka", K 3JIEKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, MPOodheCcCHOHATBLHBIM 0a3aM JaHHBIX U
nH(pOpPMAITMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
N3yuenne qucuuiuiniel "MaTtematuka' BKIIIOYAET BBIOJHEHHE KOHTPOJIBHOM palboThI.



HCpI/IOJII/ILIHOCTB IIpOBCACHU, (bOpMBI TCKYLWICTIO KOHTPOJIAI YCIICBACMOCTHU, CUCTCMAa OLUCHUBAHMUA

xXoza

OCBOCHUs JUCHUITIINHBI MMpEaACTaBJICHBI B

paboueit [pOrpamme.

dopmoii TPOMEKYTOUHOH aTTecTaluu o auciuruinae "MartemaTtuka sBISIOTCS dK3aMeH BO 2-
OM CEMECTpe, 3K3aMeH BO 3-€M CEeMECTpe.

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METO/JUYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe Crnucok UCToJIb3yeMOH JTUTEPaTypPhl M3JAHUH, MMEIOIIXCS B
n/m OHOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer
YUEBHBIE, YYHEBHO-METOAMYECKHWE 1 HAYUYHBIE U3JAHUA
1. [Harancon, MW. II. Kparkuii kypc BbICIIEH MaTeMaTHKU

[DneKkTpoHHBIN pecypc] yuebHoe mocobue / M. 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

2. |bepman, I'. H. COopHHK 3a7a4 1O KypCcy MaTeMaTHYECKOTO
ananusa [DnekTponHbiii pecypc] / Bepman I'.H. 10-e wu3n.,|https://e.lanbook.com/book/3
crepeotun. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114- 86402
9878-9.

3. |Kynnpresa, E. C. Marematuka uii 3SKOHOMHCTOB
[DnexkTponHsbIid pecype] : yueOHuK mis skonomucToB / E. C. [ http://e.lanbook.com/books/e
Kynneimesa. 4-e: Jlamkos u K, 2015. - 564 c. ISBN 978-5-| lement.php?pll_id=72390
394-02261-6.

4. |Ilucemennsiit, JImutpuit TpodpumoBuy. KoHcnekr nexmuii mo 9
BoIcield matematuke [Tekcr]| : [mommeid kype] / . T.
[TucbMenHsit. 15-¢ u3n. Mocksa: AUPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmiasapbl: Bcero 9.

5. |Beicimias marematvka B ynpakxHeHUsX M 3anadax [Tekcr]| : B 22
2 4. : [yueOHnoe nocodbue nns By3oB] / I1. E. lanko [u ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMILIsAPHI:
BCero 22.

6. |BrIcmias maremaTHka B YIpaXXHEHHUSX W 3amavax [Tekcr]| : B 27
2 4. : [yueOHoe nmocodbue nns By3oB] / I1. E. Manko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. Dx3eMIUSPHI:
Bcero 27.

7. |I'mypman, Bnamumup Edumosuu. Teopus BepositHocted u| https://urait.ru/book/teoriya-
MaTeMaTHuecKkasi craTuctuka [TekcT : DieKTpoHHBIN pecypc] veroyatnostey-i-
: yueOHuK i By30B / B. E. I'mypman. 12-e u3n. Mocksa: | matematicheskaya-statistika-
IOpaiit, 2025. - 479 ¢ ISBN 978-5-534-00211-9. 559584

8. |I'mypman, Bmagumup EdumoBuu. PykoBoACTBO K pelieHUro
3aa4 1O TEOpHUHM BEpOsSTHOCTEH u  Martemarmdeckoii| https://urait.ru/book/rukovod
cratuctuke [Tekcr : DnexkTpoHHBIH pecypc] : ydueOHoe| Stvo-k-resheniyu-zadach-po-
nmocobue st By3oB / B. E. I'mypman. 11-e uzn. Mocksa: teorii-veroyatnostey-i-
FOpaiir, 2025. - 406 ¢ ISBN 978-5-534-08389-7. matematicheskoy-statistike-

559583
9. |Maremarnueckas cratuctuka [TekcT] : cOOpHUK 3amaHui IS 197 /

BBITIOJIHEHUS] TUIIOBOTO pacyeTa : [ CTYIeHTOB 2-TO Kypca

https://portal.volgatech.net/b




MEXaHUKO-MalIMHOCTPOUTENILHOTO  (pakyiabTeTa OYHOM U
3a04HOi (opMm oOydeHuss mo crnernuanbHOCcTIM 110302.65
(MCX), 140104.65 (IITD), 150405.65 (MM) wu
HampaBJIEHUsIM TMOATOTOBKH ©OakanaBpoB 140100.62 (TT),
151000.62 (TMO)] / M-Bo oOpa3oBanuss u Hayku PO,
OI'bOY BIIO "lloBomx. roc. texHou. yH-t"; [cocT.: H. H.
MuxeeBa, A. A. UYwucrtsxosa, JI. H. Illapadyrnunosal.
Womkap-Ona: III'TY, 2013. - 123 ¢. ISBN 978-5-8158-1233-
8. Dx3eMIuisipbl: Bcero 197.

ooks/Mixeeva_matematiches

kaja_statistika_2013.pdf

10.

Maremaruueckast cratuctuka [Tekct] METOJINYECKUE
yKa3aHUs K BBITIOJHEHUIO THIIOBBIX PAcueTOB ISl CTYJIECHTOB
cnenuansHocTeit 060800, 061000, 061100, 061500 /
cocraputenu H. H. Muxeea, JI. B. Hwuxomaesa, JI. H.
lapapyrmuroBa. Momkap-Omna: MapI'TVY, 2006. - 59 c.
Ox3eMIuIApbl: Bcero 119.

119

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snektponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anekrponnas 6ubnmoreka «KubepieHnHKa

http://cyberleninka.ru

I[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBLIE CIIPABOYHBIE

CHUCTEMBI
1. |CuopaBouHo-npaBoBas cucrema KoHCybTaHT+ http://www.consultant.ru
2. |UudopmarmonHo-npaBoBoii moptai ['apadt http://www.garant.ru
3. [IIpodeccroHanbHbIe CIpaBOYHbIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyA0OBaHUS [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), Hocka mapkepHast 120x240(Enterprise, CnpaBouHas
cM (1), Maraurona ®@uiunc AZ1065 (npaBoBas cucreMa
(1), HoytOykx Acer Aspire E1 15,6"|"Koncynprant  Ilmroc",
(1), TeneBuzop JVC AV-2136EE (1),(Microsoft Office

KommiexT yueOnoit mebenu (1)

Tenesuzop LG 55" 55 LB650V (1),

Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekr [10
AJId pCIICHUA OCHOBHBIX

I10JIB30BATCIIBCKHUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBI ®OHJ OLIEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HA:
- YCBOEHHE TEOPETUUYECKOr0 MaTepraia (00beM 3HaHHM, TITyOMHA YCBOCHHS ), TPEAYCMOTPEHHOTO




paboueit mporpamMmmoi;

- YMCHHC U3JIaraTb MaTcpual (‘IGTKOCTB, TpPaMOTHOCTD U3JIOKCHUA MaTCpUalia, TOYHOCTH U IMOJIHOTA
BOCIIPOU3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHUM.

[IIkaa onleHNBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[Toporosbiii OOyuarommiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJIeT-
YpOBEHb IPOSBISET YMEHHUE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaa,
HEIOCTaTOYHO TpPaBWIbHBIE (DOPMYITHUPOBKH, HCIBITHIBACT
3aTPyJHEHMS B BBIIIOJHEHHUH NIPAKTUYECKUX 3aJaHUMN.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPAMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJ]ay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M MIPUEMAMH MX BBITOJHEHHS

Bricokuil ypoBeHb [OOyuaromuiics r1yOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN| — OTJIMYHO
MaTepual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPUS C NPAKTHKOW, NPH ITOM
oOydaromuiics  He  3aTpyJdHseTCs C  OTBETOM  IpH
BUJOM3MEHEHNH 3aJlaHus, CBOOOHO CIpPAaBIISIETCS € 3a7a4aMH,
BOIpOCAaMM ¥ JAPYTMMHU BHJIaMU TPUMEHEHUS 3HAHHM,
MOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduuyecKod JIUTepaTypoi,
NEePUOANYECKUMH U3JaHUSMHU, MpPaBWIbHO OOOCHOBBIBAET
NPUHATBHIE peIIeHUsi, CBOOOJHO BIaJEeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IPUEMaMH BBIITOJIHEHUSI IPAKTUUECKUX paboT

7.1. IlpomexyTouHast aTTecTalus 00y4arouxcs
[TpomexyTouHasi aTrecTanus oOy4yarolIMXcs HamnpaBiieHa Ha OLIEHHWBAHUE PE3YJbTaTOB OO0YUYEHHS
10 JUCUUIUIMHE (MOIYJII0) U IPOBOJUTCS C MUCIIOIB30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

HpI/IMepLI THUIIOBBIX  KOHTPOJIBHBIX SallaHI/Iﬁ n3  0a3bl (I)OH,I[a OILCHOYHBIX CPCACTB IIO
00pa3oBaTeNbHOI MporpamMmme.
2 cemecTp
IIpumep OusIeTa MPOMEKYTOYHOMN ATTECTALMH
ITOBOJKCKMIM TOCY 1apCTBEHHBINA TEXHOJIOTHUYECKUN YHUBEPCUTET
SK3AMEHAIIMOHHBIN BUJIET Ne 0

o pucouiuinae «MaTteMaTHKay




Hampapnenne 38.03.01 IxoHommka

Hampasnennocts «byxrajarepckuil y4er, aHAJIU3 U ayTUT

1. Cucremsbl tuHENHBIX ypaBHeHHn. MeTon Kpamepa.

2. CkamspHoe mpou3BefeHUE BeKTOpoB. CBOICTBa  CKAJIIPHOTO
IIPOU3BEIECHUS BEKTOPOB.

3. Toukn »skcTpemyMa u H3KcTpemyMm ¢yHKIuu. HeoOxomumoe yciaoBue
skcTpemyma  auddepeHupyemoit dbyukiuu. JloctaTouHoe yCJIOBUE
skcTpeMyMa auddepeHurpyeMoit GyHKIHH.

4. 3aoaua 1. Haivitn npomsBomuyro ¢yHkimu y = (x2— 3x + 5)*.

3aBeayronuii kadeapoit BhICIIEH MaTeMaTUKH

npodeccop, TOKT. (Hu3.-MaT. HAyK / B.A.
WBanos /

« » 2025 r.

KonTpouabHas padora
«IIpsiMast HA IIOCKOCTH»

1. Haittu npoekuuto Toukn A(—1; 2) va npamyro 3x —5y—21 =0,

2. B Toukax nepeceuenus npsamon 2 x + 3y — 6 =0 c ocsimu KoopaUHAT
BOCCTAHOBJICHBI IEPIICHANKYJISIPBI K 3TOU NpsiMor. Haliqure ux ypaBHEHUSI.

3. Jlausl Bepuunabl napamienorpamma A(9; — 3), B(4; —2) u C(-7; —5). Haiitu
YpPaBHEHUSI JUArOHaJECH.

4. Jlau TpeyrodbHUK ¢ BepmmrHamMu A(S; —4), B(—1; 3) u C(— 3; — 2). Haiiu:
a) ypaBHEeHHUE BbICOTHI BD;

0) ypaBHeHue Mepuuanbl BM;

B) YTOJl MEXK/ly BEICOTOM U MenuaHo BM.

5. Joxkazatk, uto Tpu Touku A(3;—5), B(—1; 1) u C(— 3; 4) nexat Ha ogHOMI
IIPSAMOM.

6. CTOpOHBI TPEYTOJIbHUKA 3a/1aHbl YPaBHEHUAMH: 7 x — 6y + 9 = 0;

S5x+2y—25=0; 3x+ 10y +29 = 0. Haiitu KoOpiUHATHI BEPIINH U
ypaBHEHUS BBICOT TPEYTOJIBHUKA.



7. IlpuBeauTe K KAHOHUYECKOMY BUJly YPAaBHEHHE

9x*— 36Xx+)?+2 +1=0, onpesenure TUII IMHUKM ¥ TOCTPONTE TPaQHK.

KonTpoabHas padora
«IuddepeHunanbHoe McHUCIAeHHEe (PYHKIHMUA OAHOM MEepeMEHHO
1. Hailitu npousBOAHYI0O (DYHKIMIA:
a) y=(x*—3x +5) 0) y=arcsines;  B) y=log(x— cos x).
2. Haiitu dy Qyskmmu:
a) y=2snGx+1). 6) y=sin3(x+1/x).
3. Haiiru d %y:
a) y =sin%x;
4. WccnenoBath GyHKIIUH U IOCTPOUTH TpadUKH:

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

3 cemecTp
IIpumep OusIeTa NPOMEKYTOUHOM aTTECTAIIUN
ITOoBOJKCKMI TOCY 1apCTBEHHBIN TEXHOJIOTUUYECKUN YHUBEPCUTET
SK3AMEHAIIMOHHBIN BUJIET Ne 0
1o aucuuIuinee «MaremaTtukay
Hampasnenue 38.03.01 DJxonomuka

HanpagnenHocTh « byXrajirepckui y4er, aHaJIu3 U ayIuT»

1. WnterpupoBanue qpoOHO-PAMOHATBHBIX (PYHKITHN.

2. Metonpl pemienus: aud@epeHIManbHbIX YpaBHEHUNW C pas3feieHHbIMU
NEepEMEHHBIMU, AU PepeHINATbHBIX  YPAaBHEHUW C  pa3AeisIOIMIUMUC
MIEPEMEHHBIMU, OAHOPOJAHBIX YPABHEHUH MEPBOTO MOPSIIAKA.

3. Ilpusznak JleiOHMIIa CXOAUMOCTH 3HaKouepeaytomerocs psaa. OneHka



ocTaTka psja.

4. 3a0aua I. HaiiTu yacTHBIC IPOU3BOAHBIC QYHKIMH Z =In (X2 +y2—xy).

3aBemyromuii Kageapoi BeICIICH MaTeMaTHKH

npodeccop, AOKT. (hu3.-MaT. HAyK / B.A.

HBanos /

« » 2025 r.

KonTpoabnas padora
«IIpuioskeHus1 ompeneIeHHOr0 HMHTErpaJia»
1. HaiiTu miomaaun miockux Guryp, OorpaHM4eHHBIX JTMHUSMU:
1. y=2x + 1, y=4-x2
2.y = (x—-4)? y=16-x
3.y = x+1, y>=9-x
2

Boruuciants  o0beMbl  Tell, 0O0pa30BaHHBIX  BpalleHUEM
ocu Ox uryp, orpaHUUYCHHBIX JIUHUSIMU:

1. y = 4x—X?, y=X
2.y =X, y = 4x.
3.y = —xX2+4, y=x+2.

3. Bpmumcnute  00beMbl  Tel, OOpa30BaHHBIX  BpAICHUEM
ocu OY uryp, orpaHIYECHHBIX JTUHUSIMU:

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

KonTpouabHas padora

BOKpYT

BOKPYT

«AupdepenunaibHoe McHUCTeHHEe (PYHKUUM HECKOJbKHX IepeMeHHbIX»

1. Haiiti yacTHBIE MPOU3BOIHBIE (DYHKITHN:

a)z= e™e s §)z=x2ecos (xy) B)z=In (x2+y?- xy).



2. Haiitu momabie quddepernuanst GyHKITHI:
a)z= eY; 0) z=sin (xy) ;

3. Bwrauciuts npubamKeHHO:

a) 1,05 1%; 6) sin 62¢;

4. HaiiTu BTOpbIE YaCTHBIC TPOU3BOIHBIC (DYHKITHIA:
a) Zz=Xsiny +Yysinx; 0) z =xy tg(xy); B) Z =X Iny.
5. Haiitu d? z ¢ynkumii:

a)z=x2eCOSY; 0) z=2x> — x3y°+ 2y
6. HaiiTu sxcTpeMyMbl (QyHKIIMIA:

a) z =xX* —Xy+ y*+9x— 6y + 20;

0) z =6x2 —7Xxy + 2y*+ 6x —3y;

B) Z =4x> —5xy + 3y*>—9x - 8y.

Tect «/AuddepeHuuanbHbie ypaBHEHHD)
1. O6wum pemieHueM qudPpepeHnalIbHOr0 YpaBHEeHUs )’ = y ABIISIETCS
a)y=Ce*,tne C=const 06.)y=C-¢e", rue C=const B.)y=¢e'
2. OOmum pemiereM auddepeHInaIbHOTO YpaBHEHUS V' = 2X SIBJISIETCS
a)y=x2 Jy=2+CrmneC=const B.)y=x2+C,rae C = const.
3. YactapiM pemeHueM audpepeHnraibHoro ypaBHeHUs )’ = y ABISIETCS
a.)y =2e" 0.)y=-¢€ B.) y = C-e", rne C = const.

4. YactabiM perieHueM qudepeHinaibHoro ypaBHeHus ' =y,
yJOBIIETBOPSIOIINM 33JaHHOMY yCiI0BHIO, 4TO J(0) = 3 sBisieTcs

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

6. O0mum pemenueM auddepennunanbHoro ypasuenus: y" —4y’'—5y =0
SBIISIETCS

a.)y = Cie™ + C2e™, rie C1= const,C2 = const



0.)y = Cie*+ C2¢™, rne C1= const, C2 = const
B.) y = C1e®™ + C2¢™, re C1= const, Co = const .

7. O6bmmm pemennem auddeperuanpHoro ypaBHenus )" —4y' + 13y=0
SIBIISICTCS

a.) y = Cie® + C2e¥, e C1= const, C> = const
6.) ¥ = e?(C1c0s3x + C2sin3x) rae C1= const, C> = const

B.) y = e¥(C1c082X + C2sin2x) rae Ci = const, C2 = const .

8. OOuum pemiennem auddepeHnuansHoro ypasHenus )" — 06y’ + 9y = 0
SIBIISICTCS

a.) y = Cie¥ + C2¢*, rne C1 = const, C> = const
0.)y = Cie¥ + Coe™®, rue C1= const, Co = const
B.) y = C1e* + xC2¢*, rne C1 = const, C> = const .

9. OOuuMm pemenueMm auddepeHnuanbHoro ypasuenus y”' + 6y’ + 9y = 0
SBIISICTCS

a.)y = Cie® + C2e™®, rne C1 = const, C, = const
0.)y =xCie® + Ce™>, Tne C1= const, C> = const
B.)y = C1ie®+ Coxe™®, rne C1 = const, C2= const .

10. OOuuMm pemenueM nuddepeHnmansHoro ypasuenus )" + 4y' + 13y = 0
SBIISICTCS

a.) y=e*(Cicos(-2x) + Cz2sin(-2x)), rae C1= const, C> = const
6.) y=e*(C1c0s3x+C>sin3x), rae Ci=const, C,=const
B.) y=e?(C1c083x + C2sin(-3x)), raeCi= const, Co=const .

11. YactHoe pemenne JIH/Y 2-ro mopsiaka y” — 5y’ + 6y = (3x*=5) e* umeer
BUJ

a.) y* = (Ax*+ Bx + C) &*
0.) v* = (Ax>+ Bx*+ Cx) ¥
B.) y* = (Ax3+ Bx*+ Cx) *.

12. Yacrtuoe pemenue JIHJY 2-ro nopsinka " — Sy’ + 6y = 3x + 2 uMeeT BUJ



a.) y* = (Ax*+ Bx) &
0.) y*=(4Ax + B) &
B.) yY*=Ax+B.

13. YactrHoe pemenue JIHIAY 2-ro nopsaka
BUJI

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

14. YactHoe pemenue JIHJY 2-ro nopsiaka

a.) y* = Ax? &*

6.) y* = x?¢&

B)Y*=A4.

15. Yacrtnoe pemenue JIHY 2-ro nopsinka
a.) y* = Ax

0.) y* = Ae™

B.) y* = Ae* .

16. Yacrtuoe pemenue JIHY 2-ro mopsinka
a) y*=(Ax*+Bx + () &

0.) y*=x?¢&

B.) y*=Ax*+Bx+ C.

y" =5y" + 6y = (3x?— 5) &' umeer

y"'=2y" +y = ¢ umeer Bun

y"'—=2y"+y = e*umeer BUI

" = 2y' +y = x* UMeeT BU]

17. Yactuoe pemenue JIHIY 2-ro nopsinka y"-4y'+13y=e? umeert Buj

a.) y*=e*

0.) y*=A4e*

B.) y*=e*(Acos3x+Bsin3x).

18. Yacrtnoe pemenue JIHJ[ 2-ro nopsinka )" — 4y’ + 13y = x e umeer BuA

a.) y* =4 ¥
6.) v* = (AX + B) &

B.) y* = e”(Acos3x + Bsin3x).



19. Yacrtroe pemenne JIHJY 2-ro mopsaka " — 4y’ + 13y = 4e?Sin3X umeer
BU/T

a.) y* = e®(Axcos3x + Bxsin3X)

6.) y* = Axesin3x

B.) y* = e”(Acos3x + Bsin3x).

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

a.) y* = e¥(4x + B)sin2x

6.)y* = e”(Acos3x + Bsin3x)

B.) y* = e*(Acos2x + Bsin2x).

21. Yacraoe pewenue JIHAY 2-ro nopsinka »" —4y' + 13y = e¥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 mopsiaka y” —4y" + 13y = e*(4xcos3x +
(3x2+1)sin3x) umeer B

a.) y* = xe*((4x + B)cos3x + (Cx*+ Dx + E)sin3x
0.) 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*(dxcos2x +
(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*.

IIepeuens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTaAllUU

2 cemecTp



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bonpocsl ajis 3k3aMeHna

Uro takoe onpeaenurens? [Ipu kakux npeodpa3zoBaHUsIX BEITUYMHA
ONPEAECTUTEIIS HE MEHSETCS ]

B kakux ciyyasx omnpenenuTenb paBeH Hyt0? UTo crneayet u3 paBeHCTBa
ONPEACTUTEIISI HYTI0?

JlaiiTe onpeneneHre MUHOpa U aare0pandeckoro JOMOJHEHHs dJIeMEHTa
onpeaenutenst. ChopMynupyinTe mpaBuiIo BEIYUCICHUS ONPEACTUTENS.

Kak oCy11ecTBIISIIOTCS TMHENHBIE ONEpAlly HaJ MaTPUIIAMU?
Kak nepemHoxarorcs e Matpuiibl? CBOMCTBA MPOU3BEICHUS MAaTPHLL.
KakoBa cxema HaxoJeHus: 00paTHOM MaTPHUIbI?

JlaiiTe onpeneneHus: pelieHns] CUCTEMbI JINHEUHBIX alre0panyecKkux
YPaBHEHHUM.

PacmmdpyiiTe mOHATHS «COBMECTHAN», KHECOBMECTHAN,
«ompenes€HHas), «HEONpeae€HHas) CUCTEMBL.

Hanumure hopmyner Kpamepa. B kakom ciiyyae oHU TIPUMEHUMBI?
Yrto HazbiBaeTcs panrom matpulibl? Kak on Haxogutcs?
Chopmynupyiite Teopemy Kponekepa — Kanennu.

[Ipu KakuX yCIOBHUSX CUCTEMA JIMHEHHBIX alreOpandeckux ypaBHEHUN
MMEET MHOXKECTBO pelieHui? Korja ona uMeeT e IMHCTBEHHOE pelieHue?

Onumure metoa ['aycca penieHust CUCTEM JIMHEMHBIX YPAaBHEHUM.
Kakue HensBecTHbIE HA3bIBAIOTCSI CBOOOIHBIMU, a KaKue 0a3uCHBIMU?

Kakune 0coOeHHOCTH pelieHus] OJJHOPOIHBIX CUCTEM JIMHEUHBIX
anredpanyeckux ypaBHeHuil Bol 3naere?

Kak cTpoutcst pyHnamMeHTalIbHAs CUCTEMA PEIICHU?

Kak BBITOTHAKOTCS TUHEMHBIE Onepauy HaJ BekTopamu? KakoBbl
CBOWCTBA 3TUX ONEpalnii?

Kakue BekTopa Ha3bIBAIOTCA JIMHEWHO 3aBUCUMBIMU, a KAKHUE JIMHEWHO
HE3aBUCUMBIMHU?

Uro takoe 6a3uc? Kakue BekTopa o0pa3zyroT 0a3uc Ha TUIOCKOCTH U B
MIPOCTPAHCTBE?



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Kaxkoii 6a3uc Ha3bIBAIOT I€KAPTOBBIM?
Yrto Takoe KOOPAUHATHI BEKTOpa?

Uto Ha3bIBaE€TCSl CKAISIPHBIM IIPOU3BeieHUEM BEKTOPOB? KakoBkl ero
cBoMcTBa’?

YTto Ha3bIBaeTCS BEKTOPHBIM ITPOM3BeAcHUEM BEKTOpOB? KakoBbl ero
cBoicTBa?

Uto Ha3bIBACTCSl CMEIIAHHBIM ITPOU3BEAECHUEM BEKTOPOB? KakoBbI ero
cBoMcTBa’?

3anuimmuTe B BEKTOPHON M KOOPAUHATHOM (hopMax yCIOBHS
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTU U KOMILUIAHAPHOCTH BEKTOPOB.

[Ipsimast TMHUS Ha TUIOCKOCTH, €€ 00IIee ypaBHEHHE.

JlaliTe MOHATHE HOPMAIBHOTO U HAIIPABJISIOLIETO BEKTOPOB MPSAMOU Ha
MJIOCKOCTH, YIJIOBOTO Kod(pduiireHTa.

3anuImuTe pa3IndHbIe BUABI IPSIMON U YKAXKUTE T€OMETPUUECKUNA CMBICIT
I1apaMeTPOB YPABHEHUS.

3anumuTe yCaoBUs NapaJuIeTbHOCTH U NEPIEHIUKYIISIPHOCTH MPSIMBIX Ha
IJIOCKOCTH B CJIy4ae pPa3jIMYHbIX BUJOB YPABHCHUU MPSIMBIX.

Kak HailTu TOUKy nepecedeHus MpsIMbIX Ha MIIOCKOCTHU?
Kak BbIuKCIII€TCS PACCTOSSHUE OT TOYKH JI0 MPSMOM Ha MIIOCKOCTHU?
JlaliTe onmpeneneHune AUIMIICA U 3aMUIINATE €r0 KAHOHUYECKOE YPaBHEHHUE.

JaiiTe onpeneneHue runepOo0Ibl U 3aMUIINTE €€ KAHOHUYECKOE
YpaBHEHHUE.

JaiiTe onpeneneHue napadosbl U 3aMUIINTE €€ KAHOHUYECKOE
ypaBHEHHUE.

N3noxute cxemy MpUBEICHUS OOIIETO ypaBHEHUSI KPUBOU BTOPOTO
MOPSAJIKA K KAHOHUYECKOMY BUIY.

JlaiTe MOHATHE MOJITPHON CUCTEMBI KOOPIMHAT.
Onuinre napameTpuyecKuil Crocod NOCTPOCHUS TMHUN HA MIIOCKOCTH.
[1mockocTh, €€ ob11iee ypaBHEHHE.

Kaxk oNpCACIICTCA B3aUMHOC PACIIOJIOKCHUC IUIOCKOCTEHN? 3anuminTe
YCJI0BUA MAPAJIICIbHOCTHU U IICPICHAUKYIAPHOCTH TJIOCKOCTEHM.



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Kak Bpruncasercs PaCcCTOAHHUEC OT TOUYKH A0 IIOCKOCTH?

3anuImuTe pa3InuyHbIe BUIbl YPABHEHUN NIPSAMOU B IPOCTPAHCTBE U
MIOSICHATE CMBICI IapaMETPOB, BXOAAIIMX B YPABHECHMUS.

N3noxure cxemy nMpuBeeHUs OOIINUX YPaBHEHHUH IPSIMOM K
KaHOHUYECKOMY BULY.

Kak onpenenuTts B3aMMHOE paCHOJIOKEHHUE NPSIMBIX B TPOCTPAHCTBE?
Kak BbIUHCIIAETCS PACCTOSIHUE OT TOYKH JO MPSIMOM B IPOCTPAHCTBE?
Kak onpenenuTs B3aMMHOE pacHOJIOAKEHHUE MPSIMOM U TIIIOCKOCTH?
Kaxk umiercst Touka nepeceuyeHus NpsiMOr U MIOCKOCTH?

Ha3oBuTe MoBepXHOCTH BTOPOTrO NOPSAKA U HAUIIUTE UX KAHOHUYECKHE
YPaBHEHUS.

Apudmernueckue onepau Haji BEIIECTBEHHBIMU YUCIAMH U X
ynopsigoueHue. HermpepbIBHOCTh MHOKECTBA BEIIECTBEHHBIX YHCEIL.

OFpaHHqCHHBIe YHUCJIO0BBIC MHOXCCTBA, MAKCUMYMBbI, MUHUMYMBI.
CHMBOJIBI MATEMATHYECKOU JIOTUKH, UX UCITOJIB30BaAHMUC.

Uucnoras nocnenoBaresibHOCTL. Onipeiesienre, crnoco0bl 3a/1anus,
apu(pMeTHYECKHEe IEUCTBUS, OTPAaHUUCHHBIC U HEOTPAHUYCHHBIC
YUCIIOBBIE MTOCIEA0BATEIBHOCTH.

beckoneuno majble 1 OECKOHEYHO OOJIBIINE IIOCJICEA0OBATCIIPHOCTH.
omnpcacIICHUA U UX OCHOBHLIC CBOMCTBA.

Cxopnsmuecs nocieaoBarenbHocTH. [Ipeaen yucnoBoit
MIOCJIENOBATEIbHOCTH.

MOHOTOHHBIC IIoCJaca0BaTCIbHOCTH.

®yHkuus, criocoOsl 3aaanus. O6nacte onpeneneHus. O01acTb 3HAYEHU.
[lepuonnunocts. I'paduk GyHKIMM U ypaBHEHHE rpaduKka PyHKIUH.

Knaccudukanus pynknumii. YeTHsle, HeUeTHBIC (PYHKITUH.
beckoneuno Manast QyHKITHS B TOUKE.

CBoiicTBa 6€CKOHEYHO MAJTBIX (DYHKITUH.

[Ipenen ¢pyHKIMU B TOUKE.

CBoiicTBa npenesioB PyHKIIUA.

beckoneuno Oosbmias PyHkusa. CBsi3b OECKOHEYHO MAJION U OECKOHEYHO
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O0JBIION (PYHKIUN.

[TepBrIii 3ameuarenbHblid npeaen. CiencTBusl.

Btopoii 3ameuatenbHbIi nipenei. CiaeacTBus.

PackpriTHE HEONIPENETIEHHOCTEN.

OIHOCTOPOHHUE MPEICIIHI.

HenpepreiBHOCTh yHKIIMU B Touke. Knaccudukaius Touek pa3pbipa.

Ornpenenenue Nporu3BOAHOMN. ['eoMeTprUeCKNid CMBICI POU3BOIHOM.
DOU3UYECKUN CMBICIT TPOU3BOIHOM.

OCHOBHbIE IIPABHUJIa BBIYUCIECHUS TPOU3BOIHBIX U AU(PHEpEeHIIHATIOB.
[IpaBuno nuddepeHpoBanus CI0KHONU QYHKITUH.

Tabnuia mpon3BOTHBIX.

[Ipou3BOJHBIE BBICIIUX MOPSIAKOB.

MexaHnyecKuii CMBICII BTOPOU IIPOU3BOJHOM.

[Tpunoxenue nuddepenirana Kk NpUOIUKEHHBIM BEIYHCICHUSIM.

[IpaBuio Jlonurtaist paCKpbITUS HEONIPEAECIEHHOCTEM.

Jloctatounble mpu3Haku (YCIOBHS) MOHOTOHHOCTH AuGdepeHInupyeMoit

byHKINH.

Touku 3xcTpeMyma U 3kcTpeMyM ¢pyHkuuu. Heobxonumoe ycnoBue
skcTpeMyMa auddepeHurpyeMoit GyHKIHH.

Hoctarounoe ycnoBue skcTpeMyma auddepenuupyemMoit GyHKIIHH.
BrImtykiiocTh 1 BOTHYTOCTH Tpaduka ¢pyukiuu. Toukn meperuda.

AcumnToTsl rpaduka QyHKIMU: BEpTUKAIbHBIE, TOPU30HTAIbHBIE,
HAaKJIOHHBIE.

O6mrast cxema uccnenoBanus Qynkiuu. [loctpoenne rpadmukos
byHKIHA.

3 cemecTp
Bonpocsl 115 3xk3amena

[ToHsITHE KOMILIEKCHOTO YHCIa. ['eoMeTpruyueckast MHTepIpeTalns
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KOMIIJICKCHOI'O YU CJIA.

MOILYJ'II-: " apryMCHT KOMILJICKCHOI'O 9YMUCJIA. KOMHJ’ICKCHO-COHpH)KCHHBIﬂ
qucia.

Anrebpandeckas (hopMa 3anMcu KOMIIJIEKCHOTO uncia. JledcTBus Hajl
KOMILUIEKCHBIMM YKCIIaMu B anredpanyeckon popme. Onepanus
COTIPSIKCHHUSI.

Tpuronomerpuueckas ¢popma 3amucu KOMIUIEKCHOTO YHcia. JlercTBus
HaJ] KOMIUJIEKCHBIMU YUCJIaMU B TPUTOHOMETPUYECKOM (hopme.

[TokazarenbHast (hopMa 3aMucu KOMIUIEKCHOTO uncia. JledcTBust Hajl
KOMIUIEKCHBIMM YHCJIAMU B MOKa3aTeIbHOU (hopMe.

Bo3BeneHne KOMIIEKCHOIO YMCJIa B CTEICHb.

Yro Ha3pIBaeTCs nepBooOpazHoi qanHou Gpynkuuu? Teopema
o nepBooOpa3HeIX. [laliTe onpeneneHrue HeoNnpeaesIeHHOTro nHTerpaia. B
YEM COCTOMT OCHOBHAS 3aJ1a4a UHTETPAIIBHOTO UCYUCIIEHNUS ?

KaxoBbI OCHOBHBIE CBOMCTBA HEOIpeeeHHOro nHTerpana? Tabnuia
OCHOBHBIX UHTETPAJIOB.

Onuiure MeTo 1 3aMEHbI IEPEMEHHON B HEONPEICIICHHOM UHTErpae.

Mertoa unrerpupoBanus no yactaMm. HazoBure kiacchl GyHKIMM,
MHTETPUPYEMBIX 10 YACTSM.

Paznoxenne MHOTOUYJICHA HA IMHEWHBIC U KBAJAPATHBIC MHOKHUTEIH C
JEeWCTBUTEILHBIMHA KOA()PUITHCHTAMU.

OmnpeneneHne KpaTHOCTH KOPHSI MHOTOYJIEHA.

Pazioxenue parmoHaIbHOW JpOOU Ha IEIYIO YacTh M 3JICMEHTaApPHBIC
TpoOH.

Kakue apo6u HaspiBatoTcs mpocreimumu? MuaTerpupoBanme
MPOCTEUIINX PAITMOHATIBHBIX IPOOEH.

Kak pa3inoxxuth NpaBUIbHYIO palliOHAIBHYIO ApoOb HA IpocTeire?
HuTterpupoBanue 1poOHO-pallMOHANIbHBIX (QYHKIIHM.

3agauu, NpUBOAIIME K TTOHSATHIO OMPEICIICHHOTO HHTErpaa (3aaaya o
Macce GUrypsl, 3a7a4a o IUIOIIAId KPUBOJIMHEHHOM TpareIun).

[IoHATHE MHTErPAIBHON CYyMMBI. AJITOPUTM €€ COCTABJICHUS.
OmnpeneneHne ONPEAEIIEHHOIO HHTETpala 110 OTPE3KY. Y CIIOBHE €T0
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CYILLIECTBOBAHUS.
['eomeTpuUECKHil CMBICH ONPEIETEHHOTO UHTErpaia no OTPe3Ky.
DU3UYECKUN CMBICI ONIPENICIIEHHOTO HHTETpaJIA.

CBoiiCTBa OMNpEETEHHOr0 UHTErpana. Teopema 0 CpeIHEM.

OrnpeneneHHbIi MHTETpal U ero Beranciienue. @opmyia Herorona-
JleitOHMLIA.

3aMeHa NIEPEMEHHOM B ONPEIEIICHHOM UHTErPaJIe IO OTPE3KY.
HNHTerprpoBaHue MO YaCTsIM B OMPEIEICHHOM HHTErPaJie O OTPE3KY.

['eomeTpryueckre MPUIIOKEHUS ONPEICICHHOTO UHTETPAJIA: BHIYACICHUE
TUIOMAEH TUIOCKUX (PUTYp, IJTUHBI 1yTH, 00BbeMa Teja MO U3BECTHBIM
MOTIEPEYHBIM CEUEHUSIM, BHIYUCIICHIE O0BEMa Tejia BpalleHHsI.

dusnyeckue ¥ MEXaHUICCKUE TIPUI0KEHHUS OTIPE/ICIICHHOTO HHTETpaIa.
Brrauncienue mMacc, KOOpJIMHAT IIEHTPOB TSKECTH, MAcC TUIOCKUX
o0J1acTen.

HecobcTBeHHbIE MHTErpalibl ¢ 0ECKOHEUHBIMU MTpEAeIaMU
uHTerpupoBanus (1-ro pona).

HecoOcTBeHHbIE MHTETpalIbl OT HEOTPaHUYEHHBIX (QYHKIUN (2-TO poja).

Yrto Ha3pIiBaeTCs GyHKIMEH IBYX U O0Jee MEPEeMEHHBIX. Y KAKUTE
CIIOCOOBI MIX 3a/1aHMUSI.

Oo6unactb onpeenenust GyHKUHUU IBYX U TpeX nepeMeHHbix. Kak ona
n300pakaeTcsi TeOMETPUUYECKU?

I'paduk GyHKIIMU ABYX MEPEMEHHBIX.
[Tpenen pyHKIMM IBYX MEPEMEHHBIX B TOUKE.

HenpepsiBHOCTh PYHKIIMU JBYX MEPEeMEHHBIX. TOUKH U IMHUU pa3pbiBa
(GyHKIMH IBYX IEPEMEHHBIX.

YT0 HaA3bIBA€TCI YaCTHBIM U MOJIHBIM npupamcHUueM q)YHKHI/II/IQ

JlaiiTe onpeneneHne 4aCTHbIX MPOU3BOAHBIX. Kak BBIUMCIIAIOTCS YaCTHBIC
MIPOU3BOHBIC?

Kaxkosn FeOMeTpH‘-IeCKHI‘/JI CMBICJI HaCTHBIX ITPOHU3BO/JHbIX.

Huddepenunpyemsbie pynkuuu. [lomasiii nuddeperiman GyHKIUU IBYX
NIEPEMEHHBIX.
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Ero IPHUIIOKCHUA K HpI/I6J'II/DKeHHBIM BBIYUCIICHUAM.

YacTHbIC ITPOU3BOJHBIC BTOPOI'O ITOPSAKA. PaBeHCTBO CMEIIaHHBIX
YAaCTHBIX ITPONU3BOAHBIX.

OKkcTpeMyM (PYHKIIMU JBYX NepeMeHHbIX. HeoOxoaumbie U JOCTaTOYHBIE
YCJIOBHSI KCTpeMyMa QYHKIIUU JIBYX TIEPEMEHHBIX.

Uro Ha3zbiBaeTcs AuddepeHunanbabiM ypaBHeHueM? Chopmynupyiite
ornpezaeneHus nopsaaka qupdepeHuanbHOro ypaBHEHUs, pEIIeHUs
YpaBHEHHSL.

N3noxuTe MeToabl pemieHus 1u@dhepeHnarbHOr0 ypaBHEHUS IEPBOTO
HOPAJIKA: a) C pa3JIEAIOUUMUCS IEPEMEHHBIMU, 0) OTHOPOAHBIX
mudpepeHIabHbIX YPaBHEHUH, B) IMHEUHBIX AU (DHEepEeHINATbHBIX
YPaBHEHHUM.

JlaiiTe onpenenaeHus O0IIero ¥ YacTHOTO perieHni 1uddepeHInaILHOro
ypaBHCHHS.

B uem cocrout 3anaua Komm? Chopmynupyitte 3anaay Komu
T€OMETPUYECKH.

Chopmynupyiite Teopemy Koru.

JlaiiTe TeOMETPUYECKYIO MHTEpIIpETaInio 1uddhepeHInaIbHOTO
ypaBHEHUS MIEPBOTO MOPSIKA.

KaxkoB o6uuii Bua nuddepeHimaisHoro ypaBHEeHUsI BTOPOro MOpsiika U
€ro 00IIero perieHus ?

Chopmynupyiite 3anauy Komm u reopemy Komm 151 ypaBHeHU
BTOPOTO MOPSIIKA.

N3noxute METOABI PELIEHUI YPABHEHUI BTOPOIO MOPSJIKA,
JOMYCKAIOIMX MOHMKEHUE MopsAKa (TpHU Ciiyyas).

KaxoB o0muii Bua ogHOpoAHOTO Au(dhepeHInaaIbHOTO YpaBHEHUS
BTOPOTO MOPSJKA C MOCTOSTHHBIMU Kodhdurmentamu? Chopmynupyite
TEOPEMY O CTPYKTYype OOIIEro pereHus: Takoro ypaBHEHHUs.

CKOJBKO M KaKUX KOPHEN UMEET XapaKTEPUCTUUECKOE YPABHEHUE?

Kaxkoii Bua umeer ob11iee pereHue JMHEHHOT0 0 THOPOIHOTO
nuddepeHInaIbHOTO YPaBHEHUS [Tl KAXKJIOT0 U3 TPEX CIIydaeB KOpHEU
XapaKTePUCTUUYECKOTO YPABHEHUSI?

KakoB o0muii Bu JIMHEHHOTO HEOTHOPOAHOTO AUDPEepeHITNaTbHOTO
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yYPaBHEHHS BTOPOTO MOPSIIKA C MOCTOSTHHBIMU KO3 hUITMEHTaMU?
ChopmynupyiiTe TEOpEMY O CTPYKTYpE OOIIEro pelieHus TaKoro
ypaBHEHUS.

Pemenre TMHEHHBIX HEOJHOPOIHBIX MU PepeHIINATbHBIX
ypaBHenuit |l mopsiika ¢ mocTossHHbIMU KOA(DPUIIHEHTaMU CO
CIIEUAILHOW ITPAaBOM YaCThIO.

Pemenne cucrem nmuHelHbIX audepeHIIMaTIbHBIX YPAaBHEHHH C
MOCTOSTHHBIMH KOA(h(PUITUEHTaAMU.

YucnoBsie NoCiIe10BaTENbHOCTH. YU CIOBOM psifi. OCHOBHBIE TTOHATHS
(cX0aUMOCTh, CyMMa U Jp.).

Psn reomerpruueckont nporpeccun. CyMma psiia TeOMETPUIECKOM
IIPOTPECCUM.

Ocratok psima. OCHOBHBIE CBOMCTBA CXOAIIUXCS psaioB. HeoOxoaumeprii
MpU3HAK cXOAUMOCTH. ClIeICTBUE, JOCTATOYHBIM MPU3HAK PACXOAUMOCTH
YHCJIOBBIX PSJIOB.

Psiapl ¢ monoxurenbHbIMU YieHaMU. [[ocTaToOuHbIE TPU3HAKU
CXOJIMMOCTH 3HAKOMOJIOKUTEIbHBIX PAJIOB (IEPEUNCIUTD BCE MTPU3HAKH).

HccnenoBanue Ha CXOIMMOCTD PSIOB C MOJOKUTEIbHBIMU YJICHAMMU.
[Ipu3Haku cpaBHEHUS. DTAIOHHbBIE YUCIOBBIE PSAbL. ['apMOHHUECKUiA
psan. O600IIEHHBIN TAPMOHUYECKUM PSI.

HccnenoBanue Ha CXOAUMOCTD PSJIOB C TIOJOKUTEIHHBIMU YJICHAMHU.
[Tpuznak JlanambOepa.

HccenenoBanne Ha CXOAUMOCTD PAZOB € MOJIOKUTEIbHBIMU YICHAMH.
PanukanbHblli 1 HHTErpalibHbIA pu3Haky Komm. CXxoaumocThb
0000IIIEHHOT'0 TAPMOHUYECKOTO Ps/JIa.

3HaKOINEepEeMEHHBIE psiAbl. JlOCTaTOYHBIN MPU3HAK CXOJUMOCTH
3HAKOIEPEMEHHBIX PsiIOB. AOCOJIFOTHAS U YCIIOBHASI CXOJIUMOCTh
3HAKOTIEPEMEHHBIX PSIJIOB.

3nakouepeayromuecs psaasl. [Ipusnak Jleiitoauma. OcTaTok
3HAKOYEPEAYIOUIErocs psifia U €ro OlLCHKA.

Crenennsle psabl. Teopema Abens. CTpykTypa 00JIacTH CXOUMOCTH
CTETeHHOTO psia. HTepBas u pagnyc CXOAUMOCTH CTETIEHHOTO Psijia.
CrpykTypa 001acTH CXOAUMOCTH 00OOIIEHHOTO CTEIIEHHOIO PSA.
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HaxoxeHue 001acTi CXOAMMOCTH CTEIIEHHOTO psijia.

Paznoxenue ¢pynkuuii B crenenuble psiabl. Paael Teitnnopa 1 Makinopena.
VYcnoBus paznoxumocty GpyHkuuu B psij Teitnopa.

Paznoxenue B psg MakiiopeHa HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKIUH.



