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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
HAaVMEHOBAHUE | MHIUKATOPA JOCTUKEHUS
KOMIETECHIINU KOMIIETECHIUU

1. VK-1 VYK-1.1 Bemonnser 3HaHMsA: 3HAeT NPUHILIUIIBI IOUCKa, cOopa, oTOopa u

Cnocoben ITOMCK HEOOXOMMMOM IJIsl |CHCTEMaTH3auu HHPOPMAIIH, OCHOBBI CHCTEMHOTO

OCYILIECTBIISITh  |pelIeHUs] OCTABIIEHHON |IMOAX0/1a JJIs PEUICHHS ITOCTaBJICHHBIX 3a1a4

IIOMCK, 3alauun I/IH(bopMaHI/H/I, e€ |yYMeHHus: VmMeer OCYHICCTBJIATDH KpI/ITI/IIIeCKI/Iﬁ aHajliu3

KPUTHYECKHIA KPUTUYECKUI aHAIIN3, ¥ CUHTE3 MH(POPMAIIUU B paMKax BBIOpaHHOU

aHaJIU3 U CUHTE3 [00001IeH e U PO eCCHOHAIBHON IEATETHHOCTH

uH(poOpManuu, |mpeAcTaBlICHUE HA HaBBIKH: Bianeer HaBbikamu pabOTHI C

HPUMEHSTh OCHOBE 3HAHUM UCTOYHUKAaMU UH(GOpPMaIINH, HABBIKAMU MTOATOTOBKH

CHCTEMHBII €CTCCTBCHHO-HAY4YHBIX Hay4HBIX TCKCTOB

MOAXO IS JUCLUIUINH U

peLeHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a1a4 TEXHOJIOTHI

2. OIIK-1 OIIK-1.1 3HaTh: OCHOBBI |3HAHHMA: 3HATh MAaTEMATHYCCKHE,

Cnocoben MaTeMaTUKH, PU3UKH, €CTECTBEHHOHAYYHBIE U COLNATBbHO-3KOHOMUYECKHE

MIPUMEHSTH BbI-UYUCIIUTEIbHOU METO/II JJIsl UCTIOJIB30BAHUSI B MPOQEeCCUOHAIBHOM

€CTECTBEHHOHAY [TEXHUKU U JIEeATEIIbHOCTH

YHBIE U MPOTPaMMUPOBAHHS. YMeEHUs:

00IIenHXEHEPH HABBIKH:

bI€ 3HAHUA, OIIK-1.2 YMers: pemiaTs |3HAHUA:

METObI CTaHIAPTHBIC yMeHus: YMETh pelaTh HeCTaHJapTHBIE

MaTeMaTUYeCKOT |IPO(ecCHOHabHbIE npodeCCHOHANIbHBIE 33]1a4H, B TOM YUCJIE B HOBOM

O aHajIn3a u 3a7a4u C IPUMCHCHUEM | MJI HE3HAKOMOM CPEZE U B MEKIUCLIUIIIIMHAPHOM

MOJCTUPOBAHNS, (€CTCCTBCHHOHAYYHBIX 1 [KOHTEKCTE, C IPUMEHEHHEM MaTEMaTUYECKUX,

TEOPETUYECKOIO (0OIIENHKEHEPHBIX €CTCCTBCHHOHAYYHbBIX, COLUAIBHO-OKOHOMHYCECKUX U

v 3HaHWH, METOJIOB npodecCHOHaTbHBIX 3HAHHIA

OKCIIEPUMEHTAIIb [MAaTEMATHYECKOTO HABBIKH:

HOTO aHaJIn3a u

HCCIIEIOBAHUSA B |MOJICIIMPOBAHUS.

npodeccuonans [OINK-1.3 MiMeTh HaBBIKU: [3HAHMA:

HOM TEOPETUUECKOTO U yMeHHus:

ACATCIIBHOCTH  [SKCTICPUMEHTAJIBHOTO HaBbIKkM: VIMETh HaBBIKM TEOPETUYECKOTO U
MCCIIEJOBAHMUS OOBEKTOB AKCIIEPUMEHTAILHOTO UCCIEA0BaHUS 00 BEKTOB
npodeccroHanbHON PO eCCUOHAIBHON JEATENHHOCTH, B TOM YHCJIE B
NEATEIBHOCTH. HOBOW WJIM HE3HAKOMOM CpeZie U B

MCKIAUCHUIITIMHAPHOM KOHTCKCTC

Paznen 2. MECTO IMCHUIIIMHBI B CTPYKTYPE OIIOIT

JucuunanHa oTHOCUTCs K 00s3aTenbHoi yactu OITOIL.
JucnumnianHa sBiseTcs 00s3aTeIbHON
W3ydyaemass MUCHUIUIMHA SIBIISIETCS OCHOBOM MJIsi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMITETCHIIMH B CJICIYIONTUX TUCIUIUINHAX: Teopus BEpOATHOCTEH M MaTeMaTH4ecKasi CTaTUCTHKA




(YK-1), Huckpernas wmarematuka (YK-1), MonpenupoBanue cucreM (YK-1), OcHoBbI
TexHosioruueckoro npeanpuauMatensctBa (YK-1), OcHoBsl Teopun curtaioB u cuctem (YK-1),
Teopuss BepostHocTeli u Matemarudeckas cratuctuka (OITK-1), baser gammbix (OIIK-1),
Huckpernas maremaruka (OIIK-1), MonenupoBanue cuctem (OIIK-1), MamunnHoe oOydeHue u
anaimu3 naHHbix (OIIK-1); rocymapcTBeHHOH WTOTOBOHM arTectanuud B (opme: BeimoaHeHue u
3alIUTa BBITYCKHON KBanu@pukanuoHHou padotsl (YK-1), BeimonHeHune u 3ammra BBITYCKHOM
KkBanu(puKanroHHoi padotsl (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
MIOAXO/BI.

OCHOBHBIMU CTPATETMYECKUMU TEXHOJOTUSMU SIBJIIOTCS: JIEKIMOHHBIE 3aHSTHS, NPAKTHUUECKUE
3aHATHS, IPOLEypbl CAMOOOYUYCHHUS

Ha nocTtixkeHuMe KOHKPETHBIX Leneil OOydeHHs HaIlpaBlCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMH: KJIACCUYECKasl JICKLINs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemecTp

. Konuuectso | Dopmupyembie
Bunbl 1 TeMBbI 3aHITHIA

4acoB KOMIETEHIUU
JIuHeliHas ajreopa 32 OIIK-1, YK-1
Jlexuus. Beenenue B Kypc MmareMatuku. IoHsTHE MaTpHLIBL. 2

KBagpartusie maTpuiisl. Onpegenurenu 2-ro ¥ 3-ro nNopsaxa.
Munopsl. Anredpanyeckue gonoaHeHus. Pasnoxenue
ONpEeIETUTENS MO AJEMEHTaM NEPBOM cTpoku. OnpeaenuTenu n-ro
nopsiika. OCHOBHBIE CBOMCTBa onpeaenureneit. Teopema o
Pa3N0KEHUH ONPEAEIIUTENS M0 3JIEMEHTAaM IMPOU3BOJIBHOTO Psija.
Teopema 00 aHHYJIMPOBAHUU OLPEJICIIUTEIS.

Jlexuus. Marpuna, ee pasmep. KBagpartHas MaTpuiia, OCHOBHBIE 2
HNOHSTHS (MOPSAJOK, €MMHUYHAs MaTpULa, HE-BBIPOXKACHHAS,
TpeyrojibHas). PaBeHCTBO MaTpull, CI0KEHUE MAaTPUL], CBONCTBA.
YMHOXKEHNEe MaTpHUIbl Ha YUCIIO, CBOMCTBA. [Ipon3BeneHne Marpu,
cBoiicTBa. OOpaTHas MaTpulla, TEOpEMa CyIIeCTBOBaHUS, TeOpeMa
€MHCTBEH-HOCTH.

Jlexuus. Cucrema TUHENHBIX YPaBHEHUH, OCHOBHBIE ITOHITHS 2
(penieHre, COBMECTHbIE, HECOBMECTHBIE, OIIPE/IEIICHHBIE,
HEolpeieNIEHHbIE, OJTHOPOIHbIE, HEOIHOPOAHbIE). Pemenue
IIPOU3BOJIBHBIX CUCTEM JIMHEMHBIX YpPaBHEHUI MeTOI0M ['aycca.
VYcnoBue CylecTBOBaHNA HETPUBUAIBHOIO PELIEHUs OAHOPOIHON

CHUCTEMBI.
Jlexius. MatpuvHas 3amuch U pelieHnue B MaTpUIHON Gopme 2
CHCTEM JIMHEHNHBIX YPaBHECHHUI.

[IpakTuueckoe 3anstue. OnpeneauTent, UX CBONCTBA. 2
[TpakTrueckoe 3ansatue. OnpenenuTeny, UX CBOMCTBA. Boiuncnenne 2
onpenennTenci

IIpakTnueckoe 3ansTHe. Pelienre cucTeM JIMHEMHBIX YpaBHECHUN 2

meTtosioM I'aycca.

[IpakTrueckoe 3ansTue. Marpulibl, 1EHCTBUS HAJl HUMHU. 2




[IpakTnueckoe 3anstTue. ObpaTHas MaTpuIa.

IIpakTnueckoe 3ausTue. Pelienre cucTeM JJMHEHHBIX YpaBHECHUN
MaTPUYHBIM METOJOM.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP

W3y4eHne NeKIUOHHOIO MaTepuaa U NOArOTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUAX ),
BBITNIOJIHEHUE JOMAIIHUX 3alaHui, W3Y4YE€HHUE JAONOIHUTEIBHOIO
MaTepuana.

12

BekTopHas ajareopa

16

Jlexuust. CkansipHble M BEKTOpPHBIE BEIMYMHBI. OCHOBHBIE MOHATHS
(MoAysb, HallpaBJIEHHUE U TOYKA IPUJIOKEHUS BEKTOpa). BekTopsl:
CBSI3aHHBIN, CKOJIB3SIINH, CBOOOIHBIN, €IMHUYHBIN, KOJUIMHEApHBIE,
COHAIIpaBJICHHbIE, IPOTUBOIIOJIOKHO HarnpasieHHbIe. [loHsTHE O
JMHENHBIX onepanusax HaJ BeKTopaMu. Cl0KeHue IByX BEKTOPOB
10 IPAaBUIIY TPEYTONBHUKA U 110 MPaBUILy NapajuleorpamMma.
CroxeHue Tpex WM n BEKTOPOB 110 NPaBUIIy MHOTO-YTOJIbHHKA.
Pasnocth aByx BekTopoB. [IpousBeneHue BekTopa Ha yucio. Opt
BEKTOpa U BbIpaXKEHHUE 0000 BEK-TOpa yepe3 ero opT. Teopema
(mpu3HaK KOJUIMHEAPHOCTH JIBYX BEKTOPOB). BekTopHble
npoctpaHcTBa. CBONWCTBA TMHEWHBIX ONEPALUiA.

Koopaunarnas ocs. OpT ocu. IIpoekiust TOUku Ha OCh
IPOM3BOJILHOIO HarnpasiieHus. COCTaBIAIONIAs BEKTOpA 110 OCH U
IIPOEKIIMSI BEKTOpa Ha OCb. YTOJ MEXKIY BEKTOPAMH.
OpToroHanbHble BEKTOPBI. YTOJ MEKIY BEKTOPOM U OCBIO.
Teopemsl 0 poeknusx (cBoiicTBa mpoekuuii). IpsmoyronpHbie
JIeKapTOBbIE KOOPAMHATHI B ipocTpaHcTBe. KoopauHaTHBIN Oazuc.
Pannyc - BekTop 1 KOOpAMHATHI TOUYKH. Pa3inokeHne BEKTopa Ha
COCTABJISIOLIME 110 KOOPAUHATHBIM OCSIM, Pa3JI0KEHHUE BEKTOPA 110
0a3ucy U KOOpAMHATHI BEKTOpa. 3aJjaHie BEKTOPOB B KO-
OpAMHATHOM (opMe, YCIOBUE PaBEHCTBA MX U JIMHEWHBIE ONEepaLluu
HaJ HUMHU. Beruncienne koopJuHaT BEKTOpa o KOOpAUHATAM €ro
Hayvana ¥ KoHua. Onpenenenne Moyl BEKTOpa. Y CIIOBHE
KOJUJIMHEAPHOCTH BEKTOPOB, 3a-JaHHBIX B KOOPAWHATHOU (hopme.
CkansipHO€E ITPOU3BENECHUE IBYX BEKTOPOB. CBOMCTBA CKAISIPHOTIO
npousBeneHus (0e3 1ok-Ba). CkanspHOe POU3BEAECHUE BEKTOPOB,
3aJJaHHBIX B KOOPJIMHATHOM hopme. YCiioBHE OPTOrOHAIBHOCTH
JIBYX BEKTOPOB, 3aJJaHHBIX B KOOpAUHATHOU popme. Omnpenenenue
yria Mexay AByMs BekTopamu. Hampasisitoryie KOCHHYCHI.
Onpeznenenue NpoeKIMK BEKTOpa Ha HAIPaBJIEHUE IPYTOro
BEKTODA.

Jlexuus. BekropHoe npounsBeneHne 1ByX BEKTOPOB. OCHOBHBIE
CBOWCTBAa BEKTOPHOTO Npou3BeeHus. KomHeapHoCcTh ABYX
BEKTOPOB U YIPOIICHNE BEKTOPHBIX IPOU3BEICHUI B IPHMEPaXx.
BektopHblie mpon3BeieHUsI OPTOB KOOPIUHATHBIX OCEH.
['eomerpuueckue U GU3NIECKUE TPUITOKEHUS BEKTOPHOTO
npousBeaeHus. (MomeHT cuibl. [lnomans napamiesorpamma Win
TPEYTrOJIbHHUKA).

CMmelmraHHOe IPOU3BEIEHUE TpeX BEKTOpoB. OnpeneneHue oobeMa
napaesenunesa, HoCTPOSHHOI0 Ha TPEX BEKTOpax.
KommianapHble BEKTOPBI M YCIOBHE KOMIIAHAPHOCTH BEKTOPOB.

[IpakTrueckoe 3anstue. JInHelHHbIE Onepalui HaJl BEKTOPAMH.

OIIK-1, YK-1




[TpakTrueckoe 3ausTue. CkajasipHOe MPOU3BEICHUE IBYX BEKTOPOB.

[IpakTrueckoe 3aHsaTHE. BeKTOpHOE NMPOM3BEICHUE BEKTOPOB.
CMelIaHHO€E IPOU3BEJIEHHE TPEX BEKTOPOB.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP

W3y4eHne NeKIUOHHOIO MaTepuaa U NOArOTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUAX ),
BBITNIOJIHEHUE JOMAIIHUX 3alaHui, W3Y4YE€HHUE JAONOIHUTEIBHOIO
MaTepuana.

AHAJUTHYECKAs TeOMeTpHs

26

Jlexuusa. OCHOBHBIE MOHATHUS AHAIUTUYECKON T€OMETPUHN Ha
IUIOCKOCTH. MHOXeCTBa, CIIOCOOBI MX 3a1aHusl. MeToa KOOpAHHAT
Ha IUIOCKOCTH. Tekymue koopauHaThl. JIMHKS Ha IIOCKOCTH Kak
MHOECTBO TOUYEK, 00JIAAar0IUX O0IIMM T€OMETPHYECKIM
CBOMCTBOM. YpaBHEHHUE JIMHUU Ha IUNIOCKOCTH. J[BE OCHOBHbIE
3a/1a4M aHAJTUTUYIECKON reomeTpui. [lonspHbple KOOpAMHATBI, UX
CBsI3b C IPSIMOYTOJIBHBIMU JIeKapToBbIMU. [lapamerpuueckue
ypaBHeHus nuHuu. lloctpoenue nmuuuii. [Ipssmas nuHus Ha
TUIOCKOCTH. HanpaBnsromuii BEKTOp NpSIMOW. Y paBHEHUE NPSIMOU
10 HAIIPABJIIIOLIEMY BEKTOPY M TOUYKE. Y paBHEHUE MPSAMOHU,
IpoXoAsLIel yepes 1Be TOUKHU. YTII0BOH KO3((UIMEHT NPSIMOH.
YpaBHeHUE NMPSIMOH € yrI0BbIM K03 dummenToM. HopmanbHbIi
BEKTOD NPAMON. YpaBHEHHE MPSAMON NEPIEHIUKYIISIPHOM
HOPMaJIbHOMY BEKTOPY U IIPOXOIAUICH Yepe3 PUKCHPOBAHHYIO
TouKy. OOl11ee ypaBHEHHE IPSIMOI U €ro uccieoBaHue. Yo
MEXIY ABYMs MPSIMBIMU. Y CIIOBHE MTAPAJUIEIBHOCTH U
NEePHEHANKYISIPHOCTU IPSIMBIX.

Jlexuust. AnreOpanyeckue JMHUY (TOHATHE O KPUBBIX IIEPBOTO U
BTOpOTo nopsiaka). [loHsTHe 0 KAHOHWYECKUX YPaBHEHUSIX KPUBBIX
2-T0 TOpAJKa: IUIUIICA, TUIIEpOOIIbl, Tapabosibl. XapakTepUCTUKU
ATUX JIMHUHN (TIOJyOCH NE€HCTBUTENIbHBIE U MHUMBIE,
HKCIIEHTPUCUTET, IUPEKTPHUCA).

Jlexuus. YpaBHeHME INIOCKOCTH, IPOXOIAIIEH Yepe3 TPH 3aJaHHbIC
Touku. OO011ee ypaBHEHHUE MJIOCKOCTH U €T0 YaCTHBIE CITy4aH.
B3anMHOe pacnionokeHue IIOCKOCTEN. Y paBHEHUS IPSIMOM B
IpOCTpaHCTBE (KaHOHMYECKHUE, TapaMeTpUIecKue, 00Iue).
BzanMmHoe pacronokeHue npssMoil B TNIOCKOCTH.

HpaKTI/IquKOC 3aHATHUC. HpﬂMaSI JIJMHUS Ha IIJTOCKOCTH.

HpaKTI/IquKOC 3aHATHUC. HpﬂMaSI JIJMHUS Ha IIJTOCKOCTH.

HpaKTI/IquKOC 3aHATHUC. KpI/IBBIC BTOPOT'O IMOpAIKaA.

[TpakTrueckoe 3anstue. [lnockoctsb

IIpakTrueckoe 3ansaTue. [Ipsimas U IUIOCKOCTh B MPOCTPAHCTBE

NIDNIDNIDN]DN

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP

N3yuenune NeKIMOHHOTO MaTepralia ¥ MOJArOTOBKA K TEKYIIEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIBHBIE BOMPOCHI B JICKITUSAX ),
BBITIOJTHCHHE JIOMAITHUX 3aJaHUH, W3y4eHHUE JTOMOTHUTEIHHOTO
MaTepuana.

10

OIIK-1, YK-1

BBenenue B MaTeMaTHYeCKUH aHAJIN3

16

Jlekuus. IloHsiTHE OKPECTHOCTH TOUKHU. beCKOHEUHO Masbie
¢bynkuuu u ux cBoiictra. [Ipenen GpyHKIMM B TOUKE U HA

OIIK-1, YK-1




OCCKOHEYHOCTH. ACUMNTOTUYECKHUE PA3TIOKEHUE (PYHKITUH,
umeronei npenen. 'opuzoHTanbHas acuMIToTa rpaduka GyHKIHH.
[penensl, BIYKCIEHNE IpeaetoB. Buasl HeonpenenéHnocTe u
CIOCOOBI X PACKPBITHSI.

Jlexums. Buasl HeonpenenéHHOCTEN M CIIOCOOBI UX PACKPBITHS.

[IpakTrueckoe 3ansaTre. OyHKIMU JEHCTBUTEILHON TEPEMEHHOM,
00JIaCTEL OIpeAeICHU.

ITpaktuueckoe 3ansatue. [Ipenensl, BeIYUCICHUE NpeeiaoB. Bus
HEONPENEAEHHOCTEN M CIIOCOOBI X PACKPLITHSL.

HpaKTI/I‘IeCKOC 3aHATHE. 3aMedaTelIbHbIE mpeacibl

3agaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne TeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIUSX ),
BBINOJIHEHHUE JJOMAIIHUX 3aJJaHUid, W3Yy4eHHE JOMOTHUTEIHLHOTO
Marepuaa.

JInddepennuanbHoe ucuucieHne (PpyHKIUU OAHON epeMeHHOH

32

Jlexiust. AOCOIIOTHAS BEIMYKMHA ACHCTBUTEILHOIO YHCTIA U €€
cBolicTBa. YHCIIOBBIC POMEKYTKH U MX 3anuch. DyHKIM, 001aCcTh
ompezaeneHuss QyHKIUU | 00J1acTh 3Ha4eHUN QyHKIUU. CIocOObI
saganus pyakumu. Kimaccubukaums ¢ yHKITNNA.

Jlexuwmst. [Tonste acumnrotsl. Toukn paspsiBa GyHKINHU, HX
kiaccugukanus. OqHOCTOpOHHME npesesnsl. HernpepblBHOCTD
(GYHKIIMH B TOYKE.

[Tpupamenue pynkunu u quddepenHnuan GyHKIuU. 3aada o
MIHOBEHHOM CKOPOCTH. I'€OMETpU4eCKUii CMBICII TPOU3BOIHOMN U
muddepeHimana. YpaBHeHHE KacaTeabHOU K rpa@uKy (QyHKIHU.
Du3nyecKkii CMBICH TPONU3BOIHOM.

Jlexuust. I[TpousBonHas u auddepeHunan CyMMbl, TPOU3BEIACHNU,
yacTHOTO ¢yHKIMM. Tabnuia npousBoaHbix. CioxHas (yHKIHS.
[TponsBonHas cnoxHoU GyHKUIMHU. [JuddepeHnman caoxHoN
¢byuknun. OOpatHas QyHKIMS U ee mpous-BoAHas. [Ipumep y =
arcsin(x). HessBHast pyHKIuMs 1 ee mpousBoaHast. YucneHHoe
petenue ypaBHeHui. [loHsTre 00 HHTEPHOIAIUU U
HKCTPANIOJISILIMY B IPUOIMKEHHBIX BBIUMCIEHUSAX. AMPOKCUMALHS
¢byukuuil. [IpumeHenne TMHEHHON annpokcuManu (QyHKIUN K
npUOJIMKEHHBIM BbIUUCIeHUsIM. [IpousBoaHble U quddepeHmans
BBICIIHMX TIOPSIIKOB.

Bospacratomas, yosiBatomiast GpyHkiun. JloctaTrouHblil MpU3HaK
BO3pacTaHus, yObIBaHMS, MOCTOSTHCTBA (PyHKIIMU. MeTo
sorapumuyeckoro auhhepeHIpOBaHus.

Jlexuus. Touku nokanbHOrO SKcTpemMyMa GyHkIuu. Heobxoanmplit

pU3HaK SKcTpeMyMa. [1epBrlif 1OCTaTOUHBIN IPU3HAK SKCTPEMYMA.

['mo0anbHBIN SKCTpEMYM (YHKIIMH Ha OTPE3KE U aIrOPUTM
HaXO0XJIEHUs €ro.

Brimykiiocts, BOrHyTOCTh Ipaduka pynkuuu. JloctatouHoe
YCIIOBHE BBIITYKJIOCTH, BOTHYTOCTH rpaduka pyHkuuu. Touku
neperu6a. Heo0xoaumoe n 40CTaTOYHOE YCIOBHS CYIIECTBOBAHUS
ToukH neperuda. OOImast cxema ucciaenoBaHus HyHKIUH.
I'eomerprueckue U HU3NYECKUE MPUITOKEHNS IPOU3BOTHOM.

[TpakTuyeckoe 3anstue. HempepbIBHOCTH (YHKIIMU B TOUKE, TOUKU
pas3pbIBa.

OIIK-1, VK-1




[IpakTunueckoe 3austue. [IponzBoaHas, €€ reOMETPUUYECKUN CMBICI.

IIpon3BoaHas CIOKHON (PYHKIUH.

HpaKTI/I‘IeCKOC 3aHATHUC. HpOI/ISBOI[HaH, c€c FCOMeTpI/I‘ICCKI/Iﬁ CMBICIJI.

IIpon3BoaHas CIOKHON (PYHKIHH.

[Tpaktuyeckoe 3anstue. Jlorapupmudeckoe qudpepeHpoBatue.
[TpousBoHbIe U TU(HEpEeHIINATBI BBICIIUX TOPSIKOB.
IIpou3BoaHast HEIBHOW (DYHKIINH.

[Tpaktuyeckoe 3anstue. ['eomerpuueckue u pusnyeckue
NPUIIOKEHUS TPOou3BOIHOU. JJuddepenman.
DKCTPEMYMBI (O YHKIIHH.

[IpakTrueckoe 3ansaTue. Bozpacranue, yosiBanue GyHKIHNH,
JIOKaJIBHBIN 3KcTpeMyM. [ 100anbHbIN SKCTpeMyM (YHKITUH.
BeImykiocTs, BOTHYTOCTB, TOUKH neperubda. McecnenoBanne
(b yHKIMHA, TOCTpoeHUE IPadUKOB.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

N3yyenue NTEKUHOHHOIO MaTepHralla U MOATOTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUAX ),
BBITIOJIHEHUE JOMAIIHUX 3alaHui, W3Y4YE€HUE JAOINOJIHUTEIBHOIO
MaTepuaia.

12

DYHKIUH HECKOJIbKHX MepeMeHHbIX. JJ1eMeHThI TEOPHH MOJIsI

22

Jlexuus. HekoTopble MOHATHS TOMONOTHH (OKPECTHOCTh TOYKH,
BHYTPEHHSS1 TOUKa MHOKECTBA, OTKPBITOE MHOXKECTBO, 3aMKHYTOE
MHO>KECTBO, CBA3HOCTh). DYHKIMS ABYX U HECKOIBKUX
NEepPEMEHHBIX KaK pyHKIMs Touku. EcTecTBeHHast 0061acTh
omnpenenenus. ['eomerpudeckoe nzodpaxxeHue GyHKIUN IBYX
nepeMmeHHbIX. [locTpoenue obnacrel, moay4yaeMbIX epeceueHrneM
noBepxHocTel. JInHum u noBepxHoctu ypoBHs. Ipenen n
HENPEepBhIBHOCTh (QYHKIIMHM HECKOJIBKUX NepeMeHHbIX. CBolcTBa
(GyHKLUI HETIPEPBIBHBIX B OTPaHUYEHHOHN 3aMKHYTON 00JIacTH.
YacTHbie pon3BOIHbIE U TU(PEpEHITHANTEI.
Huddepenunpyemocts. YpaBHEHHE KacaTeIbHOM MIIOCKOCTH K
MMOBEPXHOCTH, 33JIaHHOMN ypaBHEeHHEM Z = f(X,y). [Ipumenenue
nojHoro auddepennumana K oleHKe NorpemHocty. YacTHbie
MIPOU3BOIHBIE BHICIINX MOPSIIKOB. PaBEeHCTBO CMeIIaHHBIX
IPOU3BOJIHBIX.

Jlexuus. DxerpemyM (yHKIMU ABYX nepeMeHHbIX. Heobxonumoe
YCIIOBHE DKCTPEMYMA U €ro FeOMETPUYECKUM CMBICI. JlOCTaTOUHbIE
YCIIOBUS DKCTpPEMyMa.

AOGCOIIOTHBIN HKCTPEMYM M aJITOPUTM HAXOXKJICHHSL.

Jlexums. Teopus nonsa. I'paguent. [IponsBoiHas o HapaBIEHUIO.

[TpousBoaHas GyHKINH, 3a1aHHOM HessBHO. KacaTenbHas
IIJIOCKOCTh 1 HOpMaJ'H) K HOBerHOCTI/I.

Haubonpiee n HanMeHbIlee 3Ha4eHUs PYHKIIUY B 3aMKHYTOM
OrpaHUYEHHOM 00JIAaCTH.

[Tpaktuyeckoe 3anstue. O6nacTs onpeaeneHus GyHKIUU ABYX
IEPEMEHHBIX.

[IpakTuueckoe 3ansTue. YacTHbIe MPOU3BOIHEIE.
[Tpou3BoaHbIC CIOKHBIX (GyHKIMN. [Ipon3BOIHBIC 1
nrbdepeHInanbl BICIINX TOPSIKOB.

[TpakTrueckoe 3ausATHE. DKCTPEMYM (YHKIUH JIBYX MEPEMEHHBIX.

[IpakTrueckoe 3aHATHE. Y CJIOBHBINA AKCTPEMYM.

OIIK-1, YK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3ydenue JeKIMOHHOTO MaTepralia v MOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIMSIX ),
BBITIOJTHEHHE JIOMAIIIHUX 33JJaHUi, HU3Yy4YEHHUE JOMOJHUTEIHHOTO
MaTepuaa.

WMuas koHTaKTHAs pa60Ta:

HOI[]"OTOBK& K OK3aMCHY

30

HDOBGI[GHI/Ie OK3aMCHa

2 cemecTp

Bunsl u TeMBI 3aHATHH

KoanuectBo
JacoB

dopmupyemble
KOMITETCHIIUH

KoMmuiekcHble ynciia. j1eMeHThl TeOpUM PyHKIIUM
KOMILIEKCHOI'0 TIePeMEeHHOr0

6

Jlexuust. KommekcHsle uucina. M300pakeHne KOMIUIEKCHBIX YHCe
HAa IUIOCKOCTH (TOYEUHasl U BEKTOpHasl MHTepIpeTanus). Moayib u
apryMeHT KOMIUIEKCHOTr0 yKcia. TpuroHoMmerpudeckas popma
KOMILIEKCHOTO unca. JIeHcTBYUS HaJl KOMIUIEKCHBIMHU YHCJIAMU.

2

[TpakTuueckoe 3austue. [lepexon ot anredpanueckoit GopMsl
KOMILJIEKCHOT'O YKCIIa K TPUTOHOMETPUUECKOM U MOKa3aTeIbHOM
dbopmam. JIelcTBUS Ha/l KOMIIJICKCHBIMH YUCJIAMHU.

3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHUE
KP

W3ydeHue NeKIIMOHHOI0 MaTepralla U OAr0oTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIIHSIX ),
BBITMIOJTHEHUE JOMAIIHUX 3a/laHui, H3Yy4YE€HHE JAOMOJHUTEIBHOIO
MarepHaa.

OIIK-1, YK-1

HeonpeaeseHHblii HHTErpaJj

24

Jlexuus. . [TepooOpasHas ¢pyHkuus. Teopema o pa3HOCTH ABYX
nepBooOpa3Hbix. Heonpenenenusiit unterpain. Tabnuma
POCTENIINX UHTErpanoB. OCHOBHBIE CBOIICTBA HHTErpaa.
WMHBapraHTHOCTH BHIa HHTETpasia OT BEIOOpa apryMeHTa (IIPUHIINII
noJBeIeHUs oA 3HaK quddepennnana). OCHOBHbIE METO/IbI
MHTETPUPOBAHUS: PA3II0KEHUS, UHTETPUPOBAHUS MOJICTAHOBKON
(TPUrOHOMETPHUYECKHUE MOJICTAHOBKHU ), UHTETPUPOBAHUE 10 YACTSM.
Bo3BpaTHOE HHTErPUPOBAHHE.

Jlekuus. MHOrowieHsl OT OqHOM epeMeHHOM. Jlenenne
MHOTOWIEHOB ¢ ocTaTkoM. TeopeMa besy. Kopau MHOrOusneHa.
OcHoBHas TeopeMa anreOpsl. Pa3noxkenre MHOTOUJIEHA C
JIEHCTBUTEIbHBIMU KOA(PUITIEHTaMU HA JIMHEHHBIC U
KBaJipaTHuHbie MHOXKUTENH. [Ipocreiiime npoou. Pasnoxenue
paloHaIbHBIX IpoOeit Ha mpocTeiimue. MHTerpupoBanue
palroHaIbHBIX JIPOOEH.

Jlexuus. HTErppOoBaHue NpOCTENIINX HPPALMOHAIBHOCTEN
(TUHENHOMN, KBAAPATHYHOMN).

Jlexuus. IaTerpupoBaHie TPUTOHOMETPUUECKUX (PYHKIIUMA

[TpakTueckoe 3angaTue. HemocpeacTBeHHOE MHTETPUPOBAHUE:
METO/I pa3JIOKeHUS, TOJBEIACHHE MO 3HAK auddepeHiuana.
HHTerpupoBanne Mo 4acTsIM.

IIpakTrueckoe 3ansaTue. IHTErpupoBaHue BbIPAKEHUN,
coAepKallX KBaJApaTHbIA TpexuieH. MHTerpupoBanue

OIIK-1, YK-1




paloHaIbHBIX (PYHKIIN.

IIpakTrueckoe 3ansatue. TaTerpupoBanue npocTenmmx
UPPALMOHAIBLHOCTEH

IIpakTnueckoe 3ansaTue. IaTerpupoBanne TPUrOHOMETPUUYECKUX
byHKIMI

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
KP

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIHSX),
BBINOJIHEHHUE JIOMAIIHUX 3aJaHUi, H3y4eHHE JOMOTHUTEIHLHOTO
Marepuaa.

Onpeneﬂem{ble HHTEIPaJjabl

24

Jlexuus. IL1OoTHOCTH pacnpeneseHnst MacChl 110 IMPSIMOMY CTEPIKHIO,
3a7aua o ero Macce. MHterpanbHas cymma. OnpeaeseHHbIi
WHTErpaJl o OTPe3Ky [a,B]. YciloBHUE CYIIECTBOBAHUSA
OIIpEeIeNIEHHOr0 UHTerpaia. I 'eoMeTpuyeckuii CMbICI
OIPENIETICHHOr0 uHTerpana no orpesky. ®opmyna Herorona -
JleliOHMLIA.

Jlekuus. MHTerprpoBaHue 1o 4acTsM U 3aME€Ha IIEPEMEHHON B
onpenenéHHoM nHrerpaie. CBONHCTBA ONPEAEICHHBIX UHTETPAJIOB
10 OTPE3KY, UX MEXAHUYECKUI U T€OMETPUIECKUI CMBICIL.
TeopeMsl: 00 OlLleHKE UHTErpalla, O CPeHEM 3HAUCHHH, UX
reOMETPUYECKUI U MEXaHUYECKUH cMbIci. HTerpan ¢
IIEPEMEHHBIM BEpXHUM IipezenioM. Teopema bappoy.
Heco0OcTBenusle nurerpansl. Marerpans! Jlamiaca.

Jlexuus. Yucnennsie METOABI BEIYUCIICHUS ONPEACIICHHBIX
UHTETpasioB (popmysa NpSIMOYroJbHUKOB, Tpareluui, OHATUE O
metoze CumncoHa). YuclieHHble METO/Ibl U KOHEUHbIE PA3HOCTH.

Jlekuus. I'eoMeTpruyueckue MpuI0KeHUs OMPEIEIEHHOTO
uHTerpana: 1) mionianb KpUBOJIMHENHON Tpanenuu
(McTionb30BaHKUE CBOMCTB); 2) [UIMHA YT KPUBOW JIMHUH,
3a/laHHOM B JIEKaPTOBBIX U MOJISIPHBIX KOOPAMHATAX, a TAKKE
KpHBOW, 33JIaHHON NTapaMETPUUYECKH;

3) BeIYMCIIEHHE 00bEMA Tejla 10 U3BECTHBIM MOMEPEYHBIM
ceyeHusM; 4) o0beM Tena BpanieHuss. Gu3nueckue mpuiioKeHHs:
paboTa NepeMEHHOM CUIIbI; BBIYUCIEHNUE MACChl IPSIMOTO
HEOJIHOPOJIHOT'O CTEPIKHSL.

[TpakTrueckoe 3aHsATHE. BhIunciieHnE ONpeneIeHHOr0 NHTErpaa
10 OTPE3Ky. 3aMEHa IEPEMEHHON B ONIPEEIICHHOM HHTErpalie.
M HTErpupoBaHue 1o YacTsM.

[TpakTrueckoe 3ansitue. HecobcTBeHHBIE MHTETPAIBI.

[TpakTueckoe 3ansaTre. YUCIEHHBIE METOAbI BBIYUCIICHUS
oTpeieIeHHBIX MHTETPaoB ((hopMyna MPsSIMOYTOIbHUKOB,
Tpanenui, norsTue o Mmeroae Cumricona). UucineHHbie METOABI U
KOHEUHBIE PA3HOCTH.

IIpakTnueckoe 3ansaTue. ['eomeTprudecKue NPUIOKEHUS
OIPEIEIECHHBIX HHTEIPAJIOB.

OIIK-1, VK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

N3ydenue JeKIMOHHOTO MaTepralia v MOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIMSIX ),
BBITIOJTHEHHE JIOMAIIIHUX 33JJaHUi, HU3Yy4YEHHUE JOMOJHUTEIHHOTO
MaTepuaa.

JuddepennmaibHbie YPaBHEHHS

24

Jlexuwmst. du3nueckue 3a1auu, MpUBoOIIKe K AU HepeHIInaIbHbIM
ypaBHeHussM. OcHoBHBIE onipeneneHus. Juddepernuansabie
ypaBHEHHS IIEpBOTO mopsiaka. HaganpHble ycioBus. 3anava Komu.
Teopema cy-11eCTBOBAaHUS U €IMHCTBEHHOCTH PEIICHUS 3a7a9n
Komu. O6miee u yactHoe perieHue auddepeHnaIbHOTO
ypaBHeHUs. CeMelCTBO HHTETPaIbHBIX KPUBBIX. METOIBI
UHTETpUPOBaHUs TUPPEpEHIINATBHBIX YPAaBHEHUN: C
pa3IelICHHBIMH U Pa3ACIISIONIMMUCS TIEPEMEHHBIMH.

Jlexuust. OnHoponusle AuddepeHnnanbable ypaBHeHUs 1-ro
nopsiaka. Jluneitasie muddepeHnranbape ypaBHeHUs 1-T0
nopsaaka. YpasHeHne bepnyimm.

Jlexuus. ud. ypaBHenus 2-ro nopsaka. HauansHoe ycioBue.
3anaua Komm. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH
pemenusi. O01ee U 9acTHOE perieHue 1ud. ypaBHEHHs 2-TO
nopsiaka. [Ipocreiimme aud. ypaBHeHus 2-ro nopska,
JOMYCKAIOIINE NOHWKCHUE NOPSIIKA.

Jlexuust. JIuneitHble 0HOPOIHBIE AU(. YPAaBHEHUS 2-TO MOPSAIKA C
MOCTOSTHHBIMU KO3 uimeHTaMu. XapakTepuCTUIECKOe
YPaBHEHHUE, TPU CIIy4as KOPHEN XapaKTEpPUCTUYECKOTO YPaBHEHUS.
Jlunelinbie HeomHOPOAHBIE M. ypaBHEeHUs. TeopeMa 0 CTpyKType
oOmiero penteHus. JIuHelHple HEOJHOPOAHBIE AU PepeHIInaTbHbIE
ypaBHEHHUS 2-T0 MOPsIJIKa C HTOCTOSTHHBIMU KOA(p(UIIUEHTaAMH CO
CIEMAJIBHOM MPaBoil 4acThi0. MeTo HEONPEAEIEHHBIX
kodbdurmentoB. TeopeMa 0 HAJTOKEHUU YaCTHBIX PENICHUH.

[TpakTueckoe 3austue. JuddepeHuanbabie ypaBHEHHUS C
Pa3aeNAIOIMMMUCS TIEPEMEHHBIMH.
Onnopoansle auddepeHnaabHbIE YPaBHEHUS IEPBOr0 MOPSIKA.

[TpakTrueckoe 3ansTue. JIuneitHble ypaBHEeHUS 1-ro mopsaka.

HpaKTI/I‘-IGCKOG 3aHATHUC. YPaBHeHI/IH, JOIMYCKAOMUE MMOHUKCHNEC
HopAaKa.

[TpakTrueckoe 3ansaTue. JINHEHHbIE OJHOPOIHBIE YPABHEHUS C
MOCTOSTHHBIMU Kod( duninenTamu. JInHeitHbIe HEOJHOPOTHBIE
YpPaBHEHMS C MTOCTOSIHHBIMU KOD(PPUIIMEHTAMU.

3agaHus Ui CAaMOCTOSITENIbHONU PabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP

N3yuyenue NIEKIUOHHOTO MaTepHUalla U MOATOTOBKA K TEKYILEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUAX ),
BBIIIOJIHCHHE IOMAIIHUX 3aaHUM, W3Y4YEHHUE JONOIHUTEIBHOIO
MaTepuania.

OIIK-1, YK-1

Kpartnble unTerpanbl. KpuBoJinHeiiHble H TOBEPXHOCTHbIE
HHTErpaJjbl

12

Jlexuys. Beruncinenue ABOMHOrO MHTETpaia B IEKapTOBLIX U
HOJIIPHBIX KOOpIMHATax. ['eoMeTpu4ecKue NpUIIOKEHHs IBOMHOTO
MHTETpaa.

Borunciienre TpoMHOTO MHTErpaia B J€KapTOBBIX,

OIIK-1, YK-1




1 c(hepUIECKUX KOOpIMHATAX.

Jlexuus. KpuBonuHeitHble HHTETpaIbl IEPBOTO U BTOPOro poAa (1o 2
JUIMHE JIyTH U IO KOOpAHHaTaM). 3aiaya o paboTe NepeMeHHO
cuitnl. IloBepxHocTHBIE HHTErpaLl. @opmyna I puHa.

IIpakTnueckoe 3ansTue. JIBoiHON UHTETpall. 2
TpoiHOM UHTErpa.
IIpakTnueckoe 3ansatue. KpuBonuHelHble HHTETpaisl 1 U 2 poaa. 2

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP

W3y4eHne NTEeKIUOHHOIO MaTepuaa U NOArOTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI B JIEKIUSAX ),
BBITNIOJIHEHUE JOMAIIHUX 3alaHul, W3Y4EHHE JONOJIHUTEIBHOIO

MaTepuaa. 4
YucjioBble H CTENEHHbIE PAIAbI 12 OIIK-1, YK-1
Jlexuus. HucnoBsie psjbl 2
[IpakTuueckoe 3anstue. YuciaoBbie psbl 2
Jlexuus. CteneHHbIE Psiibl 2
[Ipaktuueckoe 3anstue. CTEEHHbBIE PSIIBI 2

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

W3ydeHue NeKIMOHHOI0 MaTepuaa U NoJAroTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIMSIX ),
BBINIOJTHEHUE JOMAILIHUX 3a/laHui, H3Yy4E€HUE JAOIMOJHUTEIBHOIO
MarepHaa.

Psiabl @ypne. 'apMoHMUecKknii aHAIM3. OIIK-1, VK-1

Jlekuus. Pager Oypee

NN~

IIpakTueckoe 3auarue. Pansr @ypbe

3aianust 1J1s1 CAMOCTOATENLHOM pabOThI, B TOM YUCIIE BBIOJTHEHHE
KP

M3yuenue NTEKIMOHHOIO MaTepUaa M IOArOTOBKA K TEKYIEMY
KOHTPOJIIO (OTBETHI Ha KOHTPOJIBHBIE BOTIPOCHI B JIEKIIHSIX ),
BBITIOJHEHUE JOMAIHUX 3a1aHui, W3ydeHHE JOMOIHUTETLHOTO
MaTepuaia. 2

MHast KoHTakTHas paboTa: 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI IO OCBOEHMUIO
JIACLIUTUIMHBI

I[J'I)I HpI/IO6peTCHI/I}I MPOYHLBIX KaK TCOPCTUYCCKUX 3HaHPII>i, TaK H YMCHHﬁ, OOJIBIIIOE 3HAYECHUE
nMeeT Balma mocTossHHasS caMOCTOSTEIbHAS JCATCIIBHOCTD.

['paduk camMoCTOSITEN HOW AESITENFHOCTH TPEACTaBIeH B paboueill mporpamme, rie KOHKPETHO
yKa3aHbl TEMBl CAMOCTOSATEIBLHON pabOThl W BpEeMs, HEOOXOAUMOE sl TIOJIHOTO OCBOCHHS
YKa3aHHOU TEMBI.

1. IIpn wu3yueHuum Kypca IUCHMIUIMHBI OOydaromuecs [TOJDKHBI IOCTOSHHO oOOpamaTtbest K
porpaMMe JMCLUILIIMHBI, KOTOpasi COAEPKHUT CBEACHHUS O COJEp’KaHUU Y4eOHOTO JIEKIIMOHHOTO
MaTepuaa, U 0 TeMax MPaKTUYECKUX 3aHATUN.

2.IlepedeHb peKOMEHIyeMOM JIUTEpaTyphl IO TUCIUIUIMHE IpUBeeH B Paznene 6 nanHoii paboueii
MpOTrpamMme.



3. 11 NOCTHKEHUSI XOPOILIUX Pe3yIbTaToB pabOThl B ayTUTOPUH, O0YUYAIOLUTUMCSI PEKOMEHTyeTCs
HE TOJIbKO O3HAKOMHUTBHCS C TEMAaTUYECKUM IUIAHOM JICKIIMOHHBIX U MPAKTHYECKUX 3aHATUH, HO U
TOTOBUTHCS K HHUM. Bamma camocrosiTelibHas padoTa — 3TO CaMOCTOSITENIbHAs TOJIOTOBKA K
aKTUBHOM paboTe BO BpeMs JIEKIUH, U 0COOCHHO BO BpeMsl IPAKTHUYECKUX padoT.

4. 3agaHus K MpeICKIUOHHON padoTe chOpMyIUPOBaHbI B BUJE BOIPOCOB IS THCTAHIIMOHHOTO
00y4eHus (BOIMPOCOB K KOJUIOKBUYMaM B Ka)KJIOM CEMECTPE) 10 COOTBETCTBYIOIICH TeMe.

5. 3a,I[aHI/I$I K IPaKTHYECKHUM 3aHATHAM C(bOpMYJ'II/IpOBaHBI B BUJI€ TEMbI IIPAKTHYCCKOI'O 3aHATHUA.

6. C NeKIMOHHBIM MaTePHAIIOM AUCITUIUITMHBI MOXKHO O3HAKOMHTBCS M B 3JEKTPOHHOM Kypce
JTUCIUTIIMHBI Ha 00pa3oBaTenbHOM mopTane [IT'TY.

7. B mpouecce uzydeHus: Kypca NPOBOAUTCS TEKYLIMH KOHTPOJIb 3HAHUM B BHJIE€ KOHTPOJIbHBIX
paboT U OmpocoB (KOJUIOKBHYMOB). Bompochkl 1711 AMCTaHIIMOHHOTO OOy4Y€HUS U MPOBEACHUS
KOHTPOJIS (VI KOJJIOKBHYMOB) TIPUBEICHBI B pa3zene 7 padodeid mporpaMMebl. Tam e npuBeIeHbI
HYJIEBbIE BAPHAHTHI KOHTPOJIBHBIX paboT.

8. B koHiie 1-ro cemecTpa oOydarommecs CIaroT YK3aMeH;
B KoHIIe 2-T0 cemecTpa — bPK.

B cocrase PII MMPUBCACHDBI KaK 3K3aMCHAIIMOHHBIC BOIIPOCHI C HYJICBBIM BApUaHTOM 6I/IJ'I€Ta, TakK U
KPUTCPUH SK3aMCHAIMOHHBIX OLICHOK.

ATTecTanus cTy1eHToB no cucreme PUTM

1. JIns KOHTpOJIE PUTMUYHOCTH pPAOOTHI CTYIAEHTOB B TEUEHHE CEMECTpa BBOJISATCS
aTTecTallOHHbIE Henenu — /-4, 12-9 u 17-1 (16-a1) Henens (urorosas). Mtoru paboTsl
ctyneHToB 3a 7, 12, 17(16) Henenb cemecTpa, OLEHEHHbIE IMpernojaBaTesiiMU B Oaiiax
BBOJIATCS B 0a3y uepe3 CHCTEMY JIEKTPOHHOro oOyueHus (kopropaTuBHbli caiT [II'TY).
Kpurepun ocBoeHust (OO TOJOXKUTENBHBIX 1-0H, 2-0H M HMTOTOBOM aTTecTalnui)
YCTaHABIMBAIOTCS MHAMBHUIYAJbHO MO KaXAoW aucuuiuinHe. PaOoTwl, caaHHbIE Mocie
OKOHYaHUs 7-0M U 12-0i1 aTTeCTallMOHHBIX HEJENb, B TEKYIIYIO aTTECTALIUIO HE BXOAT, HO
CYMMHPYIOTCSI B OOIIMH PEUTHUHI CTyJAEHTa M YUYMTBHIBAIOTCS IPH CIEAYIOIIEH TeKylIei
aTTeCTalluy WM B OOIIEM UTOore paboThl MO AUCHUILINHE. PEUTHHI-TUCTHI € pe3yabTaTaMU
paboThI CTYIEHTOB JIOBOJSATCS A0 CBEACHUS CTYIEHTOB.

2. Pa0ora cTymeHTa B TEUCHHE CEMECTpPa OIIEHUBAETCS MOJOXKUTEIBHO, €CIIN Y HETO 3aUTCHBI
Bce 00s3aTebHbIe BUbI Pa0OT U KOHTPOJIbHBIE UCTIHITAHUS.

3. Ecmm x mocnenHeil yueOHOHM Hezmene cemecTpa CTYASHT HE BBIOJIHHI OIpPEIEIEHHOTO
peleHreM KadeIpbl KoIU4YecTBa 00s3aTeIbHBIX padOT WM HE MPOWEN XOTs Obl OAHOTO
KOHTPOJIBHOTO MCIBITaHUs U Habpan MeHee 40 OaiioB, OH HE JOMYCKAeTCs] K UTOTOBOMY
KOHTPOJIIO WJIM He MojydaeT 3a4yeT. Ecim ceMecTpoBbIf KOHTPOJb MO TEM WM HHBIM
OpUYMHAM HE MOXeT OBITh IPOBE/ICH B TEUEHHUE TOCIEHEeH yueOHOM Hellenu cemecTpa, OH
MOKET IPOBOAMTHCS HA INPEAIK3aMEHAIIMOHHOM KOHCYNbTalMU. B 3TOM cilydae Kk Hemy
JOTTYCKAIOTCA CTYJEHThI, MOJHOCTHIO BBIMOJHUBIINE MPOTpaMMy CEMECTpa He IO03/Hee
MIOCIIEAHETO HS 3aHATUN B CEMECTPE.

4. VITOroBBIN CEMECTPOBBIN KOHTPOJIb MaKCHMalbHO olieHHBaercs B 20 OasuioB. MTorosbrit
CEeMECTPOBBIA KOHTPOJIb CYUTAETCS CAAHHBIM, €CJIM CTyneHT Habpan 10 u Gonee GayioB.
CymmapHslit 0an, onpeaensiercs no popmyie



1. NC - NT + NK.I/I + NH,

rae N¥Y_xonnuecTBo 6aioB 1o uToram ceMecTpoBoro KouTposs (ot 10 10 20 6.),
NT — Gaiel o pe3yabTaTam Tekyinei pab6otsl (B 100-0ambHOM mKae),
N2 — GaJuisl 3a JOMOJIHUTEIBHBIE PAOOTHI,
N — cymmapHbIi Gar.

Ha ocnHoBanumu CyMMapHoro Oamra 1o Ta6JII/H_[e 3 BBICTaBISACTCS IK3aMCHAllMOHHaA
OI€HKa II0 quBIpeX6aHHBHOﬁ IKajie.

Tabauua 3.
Ouenka
Bannwt 3a cemecmp no cucmeme PUTM (¢ 100-6. wkane)
Ouenka
Bannwt 3a cemecmp no cucmeme PUTM (¢ 100-6. wmkane)
«OTIIUYIHOY
90 u Gomee
«XOPOIIIOY
ot 75 1o 89,99
«YIOBJICTBOPUTEIIHHOY
ot 50 1o 74,99
«HEYIOBJICTBOPUTEIILHOY

menee 50

CtTyneHT, BBINOJHUBIIMKA BCE 00s3aTENbHbIE BUABL PaOOT, Y4YacTBYIOIIMH B cCHCTEME
PUTM, umeer mpaBo OCBOOOXIEHHMS OT 3K3aMEHa IPU YCIOBHMM, YTO OH BbLIEpXKal
UTOTOBBIH CEMECTPOBBIA KOHTPOJIb (roay4uit oT 10 1o 20 6anos).




Coaua rK3amena

1. Cryaentsl, HaOpaBIIMe Ha UTOTOBOM CEMECTPOBOM KoHTpoje MeHee 10 GaisioB, ocratorcs
yuacTHuKaMu cuctemsl PUTM, HO 00513aTeIbHO CAAIOT SK3aMEH.

2. bamn N> 3a 3k3amen onpenensiercs B uatepsaiie ot 20 g0 40 6auioB ¢ y4eToM KadecTBa
oTBeTa 1o Tabnuie 4.

Tab6numa 4.
Ouenka
Bannwt 3a skzamen no cucmeme PUTM (¢ 100-6. wixane)

«OTIUYHO»

ot 36 mo 40
«XOPOIIOY

ot 30 mo 35
«yIIOBICTBOPHUTEIHHOY

ot 20 1o 29

1. Crynentsl, cnaronye oos3aTeabHbI dk3aMed 1o cucreme PUTM, Ho HaOpaBiine MeHee
20 0anoB, NOIY4al0T HEYAOBIETBOPUTEIBHYIO OLIEHKY 3 3K3aMEH.

2. Jlns_Bcex CTYACHTOB, CHAIOIIMX JK3aMeH 1o cucrtemMe PUTM, cymmapHbii Oami, mpu
[0JIOKUTEIbHON OLIEHKE Ha IK3aMEeHe, ornpeenseTcs no popMmyiie

NC=NT+ NA + N2,

rae NT — Gamiel o pesyabrataM Tekymel pabotsl (B 100-6amisHoi mkane),
N/ — Gaibl 3a JOMOJIHUTEIBHBIE PAOOTHI,
N? — Gasu1 3a PK3aMeH 110 Taduuie 4,

NC — cymMmmapHsIit Gasur.



Ha ocHoBanuu cymmapHoro 6amia rno tabnuie 3 BBICTaBJISETCS IK3aMEHANMOHHASI OLIEHKA I10
YeThIPEeXOAJIbHOM HIKAJIE.

THozawenue 3adonicennocment

1. CrynmeHT, KOTOpPBHIi B 3a4e€THYIO HEACIIO 10 HMTOTOBOTO KOHTPOJII HE BBITTOJHHI
HEOOXOAMMBIM 00bEM paboOT M IOTamaeT CBOM 3aJ0JDKEHHOCTH B CECCHIO, IMOJy4yaeT
MUHUMAaJIbHBII CyMMapHbIi 0ajul 3a OILIEHKY, BEICTABIEHHYIO HA IK3aMeHe.

2. CryaeHT, KOTOPBIM MOTamaeT CBOM 3a/JI0JDKEHHOCTH IOCIE OKOHYAHMS CECCHUU, TOTydaeT
MUHUMAJbHBII CyMMapHbIN 0aJll 3a OIICHKY, BHICTABIEHHYIO HA IK3aMeHe, 32 BBIYETOM 7,5
0aJI0B, T.€. B COOTBETCTBUHU C TAOIHUIIEH 5.

Tab6numa 5
Ouenka
Bannst no cucmeme PUTM (¢ 100-6. wixane)

COTITHYHOY
82,5

«XOPOIIIO»
67,5

«YIOBJICTBOPHUTEIIHHOY

52,5

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHHME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeUeHE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MuTepuer
YYEBHbBIE, YYHEBHO-METOJJMYECKHWE 1 HAYUYHBIE U3JJAHU S

1. |llIumaueB, Buktop CemenoBuu. Kypc BbICIICH MaTeMaTHKH : 113
yueb. ans cryaenToB By3oB / B. C. lllunaues ; mox pen. A.
H. Tuxonosa. 4-¢ u3z., ucnp. M.: Onukc, 2009. - 599, [1] c.
ISBN 978-5-488-02067-2. Dx3eMiunIpsl: Bcero 113.

2. |demumoBuy, bopuc IlaBmoBuu. KpaTkmii Kypc BbICHICH 121
matematuku [Tekcr] : yueb. mocobme mist By3oB / b. IL
Hemunosuy, B. A. Kyapssues. M.: ActpenbACT, 2005. - 654
c. ISBN 5-271-01318-95-17-004601-4. Dx3eMIUISIpBI: BCETO
121.

3. |COopHuk 3a1a4 mo Maremaruke st BTy30B [Tekct] : [B 4 . : 350
y4yeOHOEe TmocoOMe sl CTYISHTOB 110 HANpaBlICHUSIM U
CHCIMAIILHOCTSIM B O0JIACTH TEXHUKH W TEXHOJOTHH]| /
[EbumoB A. B. u np.] ; mox pen. A. B. Edumona, A. C.
ITocmemosa. Y. 1, 2014. - 288 c¢. ISBN 978-5-94052-234-8.
DK3eMILIIPBL: Bcero 350.

4. |KowmmiekcHbie yncia [TekcT]| : MeToN. yKa3aHUs K TPaKT. 180 /
3aHATHAM W KOHTpPOJ. pabora st cryaeHToB  Beex | https://portal.volgatech.net/b
criermansHocteit / [coct. M. TI. Mancyposa]. Momkap-Oua: | ooks/Mansurova_Kompleksn
MapI'TV, 2008. - 30 c¢. Dx3emmsapsl: Bcero 180. ye chisla.pdf

5. |WBanoB, [Jmutpuii BnagumupoBuu. MaremaTuueckoe 1/
MojieTpoBaHKe Gu3nyeckux mporeccoB u cucreM [Tekcer] :| https://portal.volgatech.net/b
yuebHOe TmocoOue [mo wHampaBiaenuto moarotoBku| 00ks/lvanov_matematichesk
"NrdoxoMMyHHKAIIMOHHBIE TEXHOJIOTHH U cucTeMbl cBsi3u'"] /[ oe_modelirovanie_2015.pdf
. B. HBanoB, M. W. Psb6oa, A. A. Uepno; M-Bo
obpazoBanust u Hayku Poc. ®epepaunu, PI'BOY BIIO
"[ToBomk. roc. TexHod. yH-T" ; moa o6m. pex. JI. B. iBanosa.
Womkap-Omna: IITTY, 2015. - 123 c. ISBN 978-5-8158-1618-
3. Ok3eMIusIpel: Bcero 1.

6. |bepman, I'. H. COopHMK 3a7a4y 1o Kypcy MaTeMaTH4ecKOro

aHanu3a [DnekTpoHHbI pecypc] / bepman I'.H. 10-e u3g.,

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

crepeorurn. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114- 95943
9878-9.
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne
NoNe | Aynautopuu juist ipose- | [lepeuenb 0cHOBHOTO 000pYyI0BaHUS [IporpammHuoe
/Tl |AeHHs y9eOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSATENIbHON pabo-
TBI ¥ TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 443a (1) Komriekr yueoHoit mebenu (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, Areur
Dr.Web, Microsoft
Access, Microsoft Visio




Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIbCKUX 3aJa4

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs WHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEHbI HA!

- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHAa YCBOEHHUS), MPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraThb MaTepuan (YeTKOCTb, IPaMOTHOCTb H3JI0KEHUSI MaTepuaia, TOUYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TEOPETHUECKUE 3HAHUS MPU PEIICHUH MPAKTUICCKUX 3aaHUH.

[IIkana olleHWBaHUS MIPEJICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics MMeeT 3HAaHUS OCHOBHOIO Marepuaia,| yJoBieT-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKAaTb HCTOYHOCTH B N3JI0KCHUU marcpualia,
HEAOCTATOYHO IIPABUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIITOJIHCHUHA IMTPAKTUYCCKUX SaHaHHﬁ.

[IpoxBunythlii  [OOyuatomuiics TBEpAO 3HaeT MPOTrPaMMHBIA MaTepHuai,| XOpolIo

YPOBEHb U3JaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS NpU pEelIeHUun
MPAKTUYECKUX BOIPOCOB U 3a/ad, BIaJEeT HEOOXOAMMBIMU
HaBBIKAMU ¥ IPHEMaMH UX BBIIOJTHEHHUS

Beicokuit ypoBenp |OOyuatommuiicss rinyOOKO M TNPOYHO YCBOWJ MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAaMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JlaeT UcUepIbIBalOIIe OTBETHI HA TOCTaBIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, TIPU ITOM
oOyJaroIuiicss He  3aTpyAHAeTCs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CHpaBisieTcs C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU TPUMEHEHUS
3HaHW#, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMH H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pPEIICHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMH  HaBbIKAMM, IpPHUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX padoT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIEeYMBAET OLEHHBAHHWE XOJa OCBOCHHUS JMCHUIUIMHBI
(MOmyJsl) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTUU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsSAaoK cOCTaBiI€HHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEJEHHMS HPOLENypbl OLEHMBAaHHWA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HalpaBJICHHBIX HAa OCBOCHME 3HAHWH, yYMEHHH, HAaBBIKOB ¥/ WM ONbITa JAEATEIBHOCTH, IO
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®T'EOY




BO «III'TY»

7.2. [IpoMexyTOYHAS aTTECTAIHS 00YJAFOIIUXCS
[TpomexxyTouHasi arTectanus OOydYarOIIMXCsl HAIPABJICHA Ha OICHWBAHUE PE3yJIbTATOB OOYyYEHUS
M0 TUCIUTIUIAHE (MOYJIIO) ¥ IPOBOTUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[Ipumepsl TUMOBBIX KOHTPOJBHBIX 3alaHUi W3 0a3bl (OHIA OIEHOYHBIX CpPEACTB IO
00pa3oBaTebHON IPOrpaMMe.

1 cemectp
KoHTponbHas paboTta Nel. J/iuHeiiHana anre6pa
1.

Onepauunu Hag maTpuLLamm.
2.

OnpegenuTtens 4-ro nopsaka.
3.

PelueHne cucTeMbl IMHENHbIX ypaBHeHUIA meTogom Kpamepa.
4,

PelueHMe cUCTEMBI IMHEWHbIX YpaBHEHMIA MeTO40M 0BpaTHOM MaTpuLLbl.
5.

PelwweHne cuctembl NMHENHbIX ypaBHeHMﬁ metogzom metogom lMaycca.

KoHTponbHana paboTta Ne2. BekTtopHasa anrebpa
1.

MpoeKuma BeKTOpa.
2.

Hanpasnmou.me KOCUHYCbl BEKTOpPaA.
3.

FeomeTqueCKme NMPUNOXKEHNA CKaZIAPHOIro npomn3seaeHnA BEKTOPOB.
4.

FeomeTpUYECcKME NPUNOSKEHMSA BEKTOPHOIO NPOU3BEeAEHUA BEKTOPOB.
5.

FeomeTpUYeCcKMe NPUNOKEHMA CMELlaHHOE NPOU3BEeAEHUA BEKTOPOB.

KoHTponbHaa pab6oTta Ne3. AHanuTMueckasa reomerTpus
1.

YpaBHeHWe NPAMOI Ha NAOCKOCTH.
2.

Yron mexay npambiMu.
3.



MpAman B NpoCTpaHCTBe.
4,

[ThocKkocTb.
5.

KpvBble BTOpOro nopaaxa.

KoHTponbHasa paboTta Ne4. BeeaeHue B matemaTUueckuii aHanms
1.

Ob6nactb onpeaeneHuns GyHKLUK.
2.

Mpegen GyHKUMMN.
3.

3amevaTenbHble npeaensl.
4.

JKBMBaANIEHTHbIe BECKOHEYHO Masble beHKLI,MM.
5.

HenpepbIBHOCTb GYHKUMMK.

KoHTponbHasa paboTta Ne5. AuddepeHumanbHoe ncuncneHme pyHKLMU OAHON NepemMeHHOIM
1.

BblMysieHMe NPoM3BOAHONM NO ONpeaesieHNIo.
2.

YpaBHeHUe KacaTe/ibHOM.
3.

Mpoun3BoaHan COKHOW GYHKLMN.
4,

MpPUBANNKEHHBIE BblYMCAEHUSA C NOMOLbIo aAnddepeHumana.
5.

NccnepoBaHme GYyHKLUMM C MOMOLLLbIO MPOU3BOAHON M NOCTPOEHUE eé rpaduKa.

KoHTponbHana paboTta N26. ®yHKLUM HECKOIbKMX NepeMeHHbIX
1.

Ob6nacTb onpegeneHuns GyHKLMM ABYX NEPEMEHHbIX.
2.

YacTHble Npoun3BoAHble GYHKLMM HECKOJIbKMX NEPEMEHHDIX.
3.

IKCTpEMYMbI GYHKLUN ABYX NEPEMEHHbIX.
4,

lMponssogHaa No HanpasaeHuto.



5.

paguneHT.
2 cemecTp

KoHTponbHaA pabora Nel. KomnaeKcHble uucna
1.

leomeTpuyeckoe npeacTasBieHMe KOMMNIEKCHOTO Ynca.
2.

[encTBna Hag KOMMJIEKCHbIMW YMC1aMK B anrebpanyeckoin popme.
3.

TpuroHomeTpuyeckan Gbopma 3anmMch KOMMAEKCHOTO YMca.
4,

[MokasaTenbHas d)opma 3aNMUCU KOMNNIEKCHOrIo 4Yncna.
5.

M3BneyeHune KOpPHA N-OM CTENEHM U3 KOMMJIEKCHOIO YnCAa.

KoHTponbHaa paboTta Ne2. HeonpeaeneHHblii UHTErpan
1.

HenocpeacTBeHHOE MHTErpUpPOBaHKE.
2.

MeTon 3ameHbl B HeonpeaenéHHOM UHTerpane.
3.

MHTerprpoBaHue No 4acTam.
4.

MHTerpMpoBaHme paumoHasbHbIX gpobei.
5.

MHTerpMpoBaHme NpocTerwnx MppPaLLMoHaNbHOCTEN.

KoHTponbHas pabota Ne3. OnpegeneHHblii UHTerpan
1.

BbluncneHne onpeaenéHHoro nHetrpana no popmyne HototoHa-JlebHMUa.
2.

MHTerpMDOBaHI/Ie Nno 4acCTtAM B onpeaesieHHOM UHTErpane.
3.

3ameHa HGDEMEHHOﬁ B onpeaesneHHoOM UHTErpane.
4.

FEOMETpM‘-IECKVIe NMPUNOXKeHUA onpeaeneHHoOro nHTerpasia
5.



Hecob6cTeeHHble unTerpansl I-ro u ll-ro pona.

KoHTponbHas paboTta Ned. AuddepeHumanbHble ypaBHeHHUA
1.

OnddepeHumanbHoe ypaBHEHWE C Pa3aensaoWUMUCA NePeMeHHbIMMU.
2.

OaHopoaHoe anddepeHumanbHOE ypaBHEHME.
3.

NnHenHoe anddepeHumanbHoe ypaBHeHMe 1-ro nopsaaka.
4,

OnddepeHumanbHoe ypaBHeEHME 2-T0 NopAAKa, AONYCKaloLWee NOHUMKEHNE NOPAAKa.
5.

JlvHeiHoe HeogHopoaHoe anddepeHUnanbHoe ypaBHEHWE 2-To NopAaKa.

KoHTponbHaa paborta Ne5. KpaTHble U KpMBONIMHENHbIE UHTErpanbl

1.

BbiuvcneHnune ABOPIHOFO MHTErpana B NPAMOYroJibHbIX KOOpAUNHaTaX.
2.

3ameHa nepemMeHHOW B IBOMHOM UHTErpasne.
3.

[BOWHOW MHTErpan B NOAAPHbIX KOOPAMHATAX.
4,

Bbluncnenme TpOI‘/JIHOFO MHTErpaJjia B 4EKAPTOBbIX KOOPAMHATAX.
5.

3amMeHa nepemMeHHOV B TPOMHOM MHTerpasne.

KoHTponbHana paboTta Ne26. Yucnosble 1 cTeneHHble pagbl
1.

MpW3HaKM cpaBHEHWUS 3HAKOMOOKMTENbHbIX PALOB
2.

Mpu3Hak Janambepa
3.

PaguKanbHbI M MHTErpanbHbIA NPU3HaKK Kowu.
4,

ABCONIOTHAA M YCI0BHAA CXOAMMOCTb 3HaKONepPeMeHHbIX PAAOB.
5.

O6nactb CXO0ONMOCTHM CTENEHHOIO pAaa.



KoHTponbHaA paborta No7. Paabl dypbe. FapmoHMUYeCcKuii aHanus
1.

Pap ®ypbe ana GyHKLMM C Nnepnogom 21t.
2.

Pag ®ypbe ANA YETHbIX M HEeYeTHbIX GYHKLMI C Nepruoaom 2.
3.

PaznoxxeHue B pag Pypbe GyHKUMM € nepuogom 2L.
4,

Pagpl ®ypbe A5 YeTHbIX U HeYeTHbIX GYHKUMIA ¢ neprogom 2L.
5.

MpeacTaBneHne Henepnoamnyeckon GyHKUMKM pagom Pypeoe.

Ilepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTALIUN
1 cemectp

Bonpocbl K 3K3ameHy

JNluHeHan anrebpa

6. MaTpuubl (OCHOBHblE MOHATUA). Buabl maTpul,. JIMHelHble onepauMmn Hag matpuuamu. CBoicTBa

JIMHENHbIX onepaLynii.

7. CornacoBaHHble MaTpuLbl. YMHOXeHWe maTpuL,. CBOMCTBA NpOmn3BeSeHNA MaTpUL,.

8. Onpegenutenn 2-ro u 3-ro nopsakos. CeoicTtBa onpegenutene. MuHop, anrebpauyeckoe
OONONHEeHMe.

9. Teopema o pa3noxkeHuun onpegenutens. Teopema o6 aHHY/IMPOBaHUM oNpeaennUTens.

10. Ob6paTtHaa maTpuua. Teopema CyLLeCTBOBAHUA U eAMHCTBEHHOCTU 0OPaTHON MaTpuULLbI.

11. CucTembl IMHENHbIX ypaBHeHU. OCHOBHble onpeaeneHns U NOHATUSA.

12. MeToz Kpamepa pelueHunsa cMcTembl IMHENHbIX YPaBHEHWA.

13. MaTpuyHbI MeToA, peLleHna CUCTEM IMHENHBIX YPaBHEHWA.

14. MeTog, lNaycca peleHunsa CMCTeM IMHENHbIX YPaBHEHUA.

15. PaHr matpuubl. Teopema KpoHekepa-Kanennu.

BeKTopHas anrebpa
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28.

29.
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34.
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36.

37.

38.

39.

40.

41.

BeKTopbl (OCHOBHbIE NOHATUA). JIMHEVHbIE Onepaunn Hag BekTopamu. OpT BeKTopa.
Heobxoanmoe 1 foCTaTOYHOE YC/I0BUS KOMJIMHEAPHOCTM BEKTOPOB (reOMeTpryeckuii noaxoa).
MpoeKuua BeKTopa Ha ocb. CBOICTBA NPOEKLMA.

MpAaMoyronbHas AeKapToBa cMcTeMa KOOpAMHAT. PasnorkeHne BeKTOopa N0 KOOPANUHATHBIM OCAM.
KoopanHaTbl TOYKM M BEKTOpPA.

Heobxoammoe 1 AoCTaToOYHOE YC0BMA KONIMHEAPHOCTU BEKTOPOB B KOOPAMHATHOM dpopme.
KoopauHaTbl opTa BeKTopa. HanpaBastowme KOCUHYCbl BEKTOPA.

JInHeliHble onepaummn Hajg, BEKTOpaMM B KOOPAMHATHON popme.

CKansipHoe npounssegeHne BeKTopoB. CBOMCTBA CKaNSAPHOro Npou3BeaeHMs.

CKansipHoe npounssefeHne BEKTOPOB B KOOPANHATHOM dpopme.

MpuAoXKEHUA CKaIAPHOrO NPOU3BEAEHUA B reOMeTpUn 1 pusmke.

BeKkTopHOEe npounsBeaeHne BeKTOpoB. CBOMCTBA BEKTOPHOIO Npon3BeaeHus.

BeKTopHOE Npoun3BeaeHNe BEKTOPOB B KOOpAMHATHOW dopme.

CmelLaHHOe Npour3BeAeHNE BEKTOPOB.

YcnoBme KOMM/IaHapHOCTM BEKTOPOB.

AHanuTtuyeckas reometpua

[lBe 3a4a4v aHaMTUYECKOM reoMeTpun. JINHUA, ypaBHEHUE NTNHWUN.

YpaBHEHUA NPAMOI Ha MI0CKOCTK.

ObLee ypaBHEHME NMPAMOI HA MAOCKOCTU M €ro YacTHbIe CyYau.

Yron mexay npsambiMu. YCN0BUA NapannesbHoCTU U NeprneHaUKyASPHOCTU NPAMbIX.
ObLee ypaBHEHME NIOCKOCTU M €ro YacTHble CayYau.

YpaBHeHUe NA0CKOCTH, MPOXOAALLEN Yepes TPU 3a4aHHbIE TOUKM.

Yron mexxay naocKocTAMU. YCA0BUA NAapaniesbHOCTU U NepneHaAUKYISAPHOCTU NAOCKOCTEN.

MpAman B NpoCcTpaHCcTBe. B3anmHoe pacnosioxeHre NpAMbIX B MPOCTPaHCTBe. Yca0Bua
napannenbHOCTU U NepPneHAUKYAAPHOCTM NPAMbIX.

Yron mexagy ﬂpﬂMOﬁ M NIOCKOCTbIO. YCnoBUA napannenbHOCT N NnepneHaunKyn1aApHOCTU l'lpFlMOﬁ n
NJTIOCKOCTH.

KpwvBble BTOporo nopsaaka (OKpy»KHOCTb, anaunc, runepbona, napabona) (c BbiBogamm mx
YPaBHEHNI).

MonsapHasa cuctema KoopamHat. Popmybl nepexosa U3 NoNAPHON CUCTEMbI KOOPAMHAT B
[EeKapToBYO CMCTEMY KOOPAMHAT 1 o6paTHO.

Knaccuoukaums noBepxHoOCTe BTOPOro nopsaaka.



42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

BeepaeHue B MaTemaTU4ecKuii aHanus

®yHKUMA, cnocobbl 3agaHna. Obnactb onpeaeneHuns. O61acTb 3HaYeHW. MepnoanYHOCTD.
YeTHble, HeYeTHble GYHKLUN.

BeckoHeyHo manas GyHKUMSA B TOUKe. FleomeTpuyecKkas MHTepnpeTaLmsa onpeaeneHms.
CBoicTBa 6ECKOHEYHO ManbiX GYHKLMINA.

[Ba onpeaeneHus npegena GyHKUMU. IKBUBANEHTHOCTb onpeaeneHuii. Mpeaen GyHKUMM Npu
X—>00.

CsolicTBa npeaesioB GyHKLUMNA.

BeckoHeuyHo 6onbwasn ¢pyHKUMA. CBA3b 6ECKOHEYHO Manol U 6eCKOHEUYHO 60/1bLLIoM GYHKLMNA.
CpaBHeHMe HeCKOHEeYHO Masibix GYHKLUKNIA. CBOMCTBO 3KBUBAIEHTHbIX HECKOHEYHO MasibiX QYHKLMUNA.
MepBblit 3ameyaTenbHbIV Npegen. Cneactema. Tabauvua sKBUBANEHTHBIX QYHKLUMINA.

BTopoii 3amevatenbHblit npegen. Cheactaus.

OaHocTopoHHMe npeaesnbl. CBA3b 0O4HOCTOPOHHUX NPEAENO0B C NPeaenoM QYHKLUN.

HenpepbIlBHOCTb GYHKUMM B TOUYKE. DKBUBANIEHTHOCTb TPEX ONPeAENEHUA HENPEPbIBHOCTH
YHKUMN.

Knaccudumkauma Toyek paspbiBa.
CBoicTBa QYHKLUNIM, HEMPEPbIBHBIX B TOYKE.

HenpepbIiBHOCTb GYHKUMM Ha MHOKecTBe. CBOMCTBa QYHKLMI, HEMPEPbIBHbIX Ha OTPe3Ke.

AnddepeHymnanbHoe ncuncneHme GpyHKLUM OL4HOI NnepemeHHOMN

3agaya o KacatenbHoi. OnpeaeneHne NponsBogHON GYHKUUN. T@OMETPUYECKMI CMbICA
NpPon3BOAHOM.

3apa4a 0 MrHOBEHHOW ckopocTu. OnpeaeneHve NPon3BoOAHON. PUINYECKUIA CMbIC/T MPOU3BOAHOWN.
MponsBogHaa CyMMbl, Pa3HOCTU, MPOU3BEAEHNA N YAaCTHOTO ABYX QYHKLWNA.

Mpoun3BogHan COKHOW GYHKLMN.

MponssogHan obpatHoM GyHKUMK. Mpon3BoLAHbIE 06PATHBIX TPUFOHOMETPUYECKUX DYHKLMNA.
MponsBogHble TPUTOHOMETPUYECKUX QYHKLNIA.

Mpoun3sBogHble norapnPmMmmnyeckmx GyHKUmA.

Norapudmmyeckoe anddepeHumnposaHme. MponsBoaHaa NoKasaTebHOM GyHKUUK.
OndodepeHuman dyHKUNK. TeomeTpruyecknin cmbicn audpdepeHumnana.

CBA3b MeXKay NpounsBoAHON N anddepeHumanom.
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MpumeHeHne guddepeHLMana K NPUBANMKEHHBIM BbIYUCIEHUAM.
OnddepeHumpoBaHune GyHKLMIA, 3a4aHHbBIX NapaMeTPUYECKH.
OnddepeHumpoBaHne HeABHbIX GYHKLMIA. NPon3BOAHbIE BbICLLIMX NMOPALKOB.
AcuMnTOTbI TPadMKOB GYHKLMIA: BEPTUKA/IbHbIE, FOPU3OHTA/IbHbBIE, HAK/IOHHbIE.
Teopembl Kowu n NlarpaHxa.

Teopema Pona.

Bo3spacTtaHue u ybbiBaHue GyHKUMK. MPU3HAKM MOHOTOHHOCTH.

3KcTpemym dyHKLMU. Heobxoammoe ycnoBue CyLLeCTBOBAHMA IKCTPEMYMA.
MepBoe fOCTAaTOYHOE YCI0BUE CYLLECTBOBAHUA IKCTPEMYMa.

BTopoe pocTaTouHOE yC0BME CYLLECTBOBAHMA SKCTPEMYMA.

BbinyknocTb rpadmka pyHKLMK. [JOCTAaTOUHBIM NPU3HAK BbIMYKAOCTU.

Touku nepernba. Heobxoanmoe 1 4OCTAaTOYHOE YC/IOBUSA CYLLLECTBOBAHMA ToYek nepermba.

MonHaa cxema nccnefoBaHUA GYHKLMK.

d’yHKLI,MVI HECKOJIbKUX NepeMeHHbIX. 3/1IeMeHTbl Teopun nona

YTto Ha3biBaeTCA QYHKLUMEN ABYX UK Bonee nepeMeHHbIX? YKaxuTe cnocobbl Ux 3agaHuns.

Y70 Ha3biBaeTcA 06nacTbio onpeseneHma GyHKUMN ABYX MepeMeHHbIX M Kak OHa M3obpaxaeTcs
reomeTpuyeckun?

Kakne 06/1acTh Ha3bIBalOTCA OTKPbITbIMU, 3aMKHYTbIMW, OTPaHUYEHHbIMU, HEOTPAHUYEHHbIMU?
KaK 1n306pasntb reomeTpmnyeckn GyHKLMIO ABYX NEPEMEHHbIX?

YT0 Ha3bIBAETCA OKPECTHOCTbIO TOUYKM?

YTO TaKoe NMHUM YPOBHA?

Y70 HasbiBaeTca npeaenom GyHKUMM ABYX NEPEMEHHbIX B TOUKE?

[aiTe onpeaeneHne YacTHbIX NPOMU3BOAHbIX MEPBOro NopsAAKa.

[avite onpegenenuve auddepeHuymana GyHKUUN ABYX NEepeMEHHbIX.

KakoBa cBsizb mexay anddepeHumanom 1 4acTHbIMU NPOU3BOAHBIMMU?

[aiTe onpeaeneHne YacTHbIX NPOMU3BOAHbIX BTOPOro MNopsaKa.

IKCTpEeMYM GYHKLMM ABYX NepeMeHHbIX. Heobxoanmoe ycioBume CyLecTBOBaHUE 3KCTPeMyMa.

[locTaToyHoe yc/10BME CYLLLeCTBOBAHMA IKCTPEMYMA GYHKLMM ABYX NepeMeHHbIX. ABCOMOTHbI
3KCTPEMYM, €0 HaXOMXKAEHMeE.

ChopmynupyiiTe NPaBMUAO OTbICKAHWA IKCTPEMYMA QYHKLMUW ABYX NEPEMEHHbIX.

Mpumep 3k3ameHauMOHHOro bunera



MoBOMKCKMIA rOCY[APCTBEHHDBIN TEXHONOTMYECKUIA YHUBEPCUTET
3K3AMEHALIMOHHbIA BUMET Ne 0
no gucumnamHe « MatemaTuka»
HanpasneHune 09.03.02 UHPopMaLUOHHDIE CUCTEMDI U TEXHO/IOTUMU
Mpodunb «33 - UHTenNekTyanbHble UHGOPMALMOHHDbIE CUCTEMDI U TEXHOJIOTUU»

1. Metog lNaycca pelweHuns cMcTem NHENHbIX YPaBHEHUN.
2. YpaBHEHWe NJOCKOCTH, NPOXOAALLEN Yepes TPU 3a43aHHbIE TOUKM.
3.  JNorapudpmunuyeckoe anoddepeHumposaHmne. NMponssoaHan NoKasaTebHON GYHKLUMN.
4. 3apava (BekTopHasa anrebpa).

5. 3apaua (BBeageHue B aHanus).

3aBeaytowmii Kapeapon BbicE MaTeMaTUKN

npodeccop, A0KT. pU3.-maT. HayK / B.A.WBaHoB /

« » 20 r.

2 cemecTp
Bonpocbl gna BPK

KomnnekcHble uncna. dnemeHTbl Teopun GyHKLMIA KOMNIEKCHOIO NnepeMeHHOoro

94. [MoHATME KOMNJIEKCHOrOo Yncaa. FleomeTpuyeckas MHTepnpeTauma KOMNAeKCHoOro Yncaa. Mogynb n
aprymeHT KOMMJIEKCHOro Yncaa. KomnaekcHo-conpa*KeHHble Yncaa

95. Anrebpaunyeckan ¢opma 3anmcm KOMMNAEKCHoOro ymcna. enctema B anrebpanyeckoin dopme.

96. TpuroHomeTpuyeckan popma 3anmMcm KOMNAEKCHOTo Yncna. encrsma B TPMrOHOMETPUYECKOM
dopme.

97. MoKka3saTenbHana ¢opma 3anmMcm KOMNAEKCHOTO Yncna. [leincTema B NoKasaTenbHoM dopme.

98. M3BneyeHme KOpHA N-0i CTENEHM U3 KOMMIEKCHOMO YMCAa.

HeonpepeneHHblit UHTErpan

99. MNepBoobpasHasn. CBOMCTBO NepBo06pPa3HbIX.
100. HeonpepaeneHHbln nHTerpan. CeoicTea HeonpeaeneHHoro MHTerpana.

101. Tabauua nepBoobpasHbix.



102.  OcHoOBHble meToAbl MHTErpPUPOBaHMA. HenocpeaCcTBEHHOE MHTErprUpoBaHUe.

103. MeTopa noaseaeHus nog 3Hak anddepeHuymana

104. Metopa 3ameHbl NepeMeHHON.

105. Mertoga uHTerpnpoBaHmaA no Yyactam. Knaccbl GyHKLMIA, MHTEPUPYEMbBIX MO YaCTAM.
106. NHTerpnpoBaHne BblpaxKeHUN, COAEPKALLMX KBAAPATHLIN TPEXUEH.

107. MHorouneH. OCHOBHble TeOpeMbl O MHOFO4YaeHax

108.  [ApobHo-paumoHanbHas dyHKUMA. [paBuio pasnoxKeHus 4pobu Ha cymmy npocterwmnx apoben
109. WHTerpupoBaHMe NpocTenlmx apobe.

110. WHTerpupoBaHue pauMoHasbHbIX Apoben.

111.  WHTerpmpoBaHMe NPOCTEMLINX UPPALLMOHANBHOCTEN.

112.  TpuroHomeTpu4yeckme NOACTAHOBKMU.

113. NHTerpnpoBaHne TPUroHOMETPUYECKUX BblPaXKeHUN.

114.  YHuBepcaabHaa NOACTAaHOBKA.

115. Hebepywuecs nHTerpansi.

OnpeaeneHHbliA MHTerpan

116. 3apgaya o0 nnowanm KPUBOAUHENHOM Tpaneumn. MHTerpanbHble CYyMMbl.
117.  MNoHATMe onpeaeneHHblit UHTerpan.

118.  ®opmyna HbtoToHa-/TelibHMLa.

119. CaolicTBa onpeaesieHHOro UHTerpana.

120.  Popmyna MHTErpMPOBAHUA NO YACTAM B ONpeae/IeHHOM UHTerpane.
121.  3ameHa nepemeHHOI B onpeaesieHHOM UHTerpane.

122. TeomeTpuyeckne NPUNOKEHUA onpesesieHHOro nHTerpana

123.  HecobctseHHble uHTerpansi I-ro u ll-ro pona.

AvddepeHumnanbHble ypaBHeHUA

124.  Yto HasbiBaeTca anddepeHumanbHbiM ypasHeHMem? CHopMyanpynTe onpeaeneHus nopsaaka
anddepeHLManbHOro ypaBHEHUS, PeLLEHMS YPaBHEHNS.

125.  W3n03KMTe meToabl peleHuns auddepeHLmanbHOro ypaBHeHUA NepBoro nopaaxa: a) ¢
pasgensowmmmca nepeMeHHbIMK, 6) ogHopoaHbIX AnddepeHUnanbHbIX ypaBHEHUN, B) TMHENHbIX
anoddepeHLumanbHbIX ypaBHEHWA.

126.  CKo/ibKO pelueHuli umeeTt guddepeHumanbHoe ypaBHeHMe? Yem OTIMYaloTca OHM Apyr OT Apyra?



127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

[aiTe onpepeneHnsa obLWEro M YacTHOTO peLleHnt ypaBHeHuA. Kak ux n3obpasutb rpadpuyeckun?

Kak Ha3blBaeTcA 1 B YeM COCTOSAT YC/I0BUSA, HEOBXOAMMble A8 BblAEeNEHUA YaCTHOTO PeLleHns 13
obuero?

B uem coctouT 3aga4a Kown? Chopmynunpyinte 3agavy Kol reomeTpuyecku.
Coopmynupyinte Teopemy Kowm.
[aviTe reomeTpuyecKyto MHTepnpeTaunto auddepeHLnanbHOro ypaBHeEHMA NepBoro nopaakKa.

N3noxunte metog, dnepa npndbanxKeHHoro peweHna guddepeHumanbHbiX ypaBHEHUI NepBOro
nopaaKa.

KakoB 0bwuii BuA guddepeHLmManbHOro ypaBHeHWa BTOPOro nopsaaka v ero obLuero peleHmna?

KaK 3afatoTcs aHaIMTUYECKM U KAKOB FreOMETPUYECKMIA CMbIC/T UMEIOT Havya/ibHble YCN0BUA ANA
anddepeHUnanbHbIX ypaBHEHWIA BTOPOro nopsagKa?

Chopmynupyiite 3agady Kowm 1 Teopemy Kowm ai1a ypaBHEHUIA BTOPOTO NMopaaKa.

KaKoB BMA U rEOMETPUUYECKMIA CMbICN KPaeBbIX YCI0BUIM A1 ypaBHEHUI BTOPOro nopsaaKka? B uem
MX OTAINYME OT HAYa/IbHbIX YCIOBUIA?

MN310K1UTe MeTobl peLleHnin ypaBHEHW BTOPOro NopaAkKa, A0MYyCKaloWMX MOHUKEeHWe nopaaKka
(Tpw cnyyas).

KakoB 06uwuit Bua anddepeHumanbHOro ypaBHEHUs r1-ro nopaaKka, ero obuiero peweHus,
Ha4a/IbHbIX YC/I0BUA?

KakoB 06wwuit Bua, ogHopoaHoro anddepeHumanbHoOro ypaBHeHUA BTOPOro NopaaKa ¢
NOCTOAHHbIMKN KoadduumneHTammn? ChopmyanpyinTe 1 SOKaXKUTe TEOPEMY O CTPYKType obLiero
peLLueHnA TaKoro ypaBHeHMA.

KaKyto anemeHTapHyto LeniecoobpasHo B3ATb B KAUECTBE YACTHOIO PeLLeHNs IMHENHOTO
oZHOpOAHOro AnddepeHUManbHOro ypaBHEHUA BTOPOro NopAaKa € NOCTOAHHbIMU
KoapoumumeHtTamm? MoactasmB 3Ty PyHKUMIO B AnddepeHunanbHoe ypaBHEHME, NOAyYnTe
XapaKTepPUCTMYECKOoe yYpaBHEHME.

CKO/IbKO M KaKMX KOPHEN MMEEeT XapaKTepucTMUeckoe ypaBHeHne? Kakolt Bug umeet obuiee
peweHne anddepeHUManbHOro ypaBHEHUA 419 KaXK40ro U3 Tpex Cayyaes KOpHel
XapPaKTePUCTUYECKOTO YPaBHEHWA.

dusnyeckne 3a4aun, npusogAalme K p,Md)d)epeHumaanbW\ YpPaBHEHUA B HaCTHbIX MPOU3BOOHbIX.

KpaTHble n KpMBOﬂMHeﬁHbIe UHTErpasabl

MNoHsATUe ABOMHOrO MHTerpana. leoMeTpuyecknin n GU3nyYeckmii CMbICA ABOMHOIO
WHTerpana.

CBoMCTBa ABOMHOrO MHTerpana (O4HO AoKa3zaTb!).

BbluncneHne 4BOMHOrO MHTErpana B NPSIMOYro/ibHbIX KOOPAMHaTax (Cayyar
NPSMOYrONbHOM U KPUBOJIMHENHOW 061acTw).

3amMeHa NepeMeHHON B BOVIHOM WMHTErpase.
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[lBONHOW MHTerpan B NONAPHbIX KOOPAWHAaTaX.
MNpunoxeHns ABONHOrO UHTerpana. Mpumep.

MMoHATMe TPOMHOrO NHTerpana. leomeTpryecknin n GU3NYeckmii CMbICI TPOVMHOTO
NHTerpana.

BbluncneHve TPOMHOroO MHTErpana B 4eKapTOBbIX KOOPAMHATAX.
3ameHa nepemMeHHOW B TPOMHOM MHTerpane.

TpOWHOW MHTErpan B LUANHAPUYECKUX KOOPAMHATAX.
TpoWiHOM MHTerpan B cheprnyecknx KoopamnHaTax.
MpuaoXeHns ABOMHOrO UHTerpana. MNMpumep.

KpuBoanHeliHble nHTerpanbl 1-ro n 2-ro poga.

MpUNoXeHNs KPUBOANHENHBIX MHTErPaNoB.

Yucnosble U cTeNeHHble pAaabl

Yncnosasa nocnenoBaTeNIbHOCTb, €€ npeaen

Yncnosoi pas: cymma paga, CXoaumocTb paga

OCHOBHble CBOICTBA YNC/IOBbIX PALOB

HeobxoanmblIi NPU3HaK CXOAMMOCTU, AOCTATOUHbIM NPU3HAK PACXOAMMOCTM YUCNOBbIX PALOB
3TanoHHbIe YNCNOBbIE pAabI

Mpu13HaKM cpaBHEHUA 3HAKOMONOKUTENbHbIX PALOB

Mpu3Hak Janambepa

PaguKkanbHbI NpmsHak Kowm

MHTerpanbHbIM Npu3Hak Kowwm

3HakonepemeHHble pAaabl. [LoCTaTOYHbIN NPU3HAK CXOAMMOCTM 3HAKONEePEeMEHHbIX PAA0B
3Hakouepepytowmiica pag,. MpusHak JleibHuua

ABCONOTHAA M YCIOBHAsA CXOAMMOCTb 3HAaKONEPEeMEHHbIX PAA0B

®yHKLUMOHaNbHbIN paa. CteneHHoN pag. O61acTb cX0ANMMOCTU GYHKLMOHANBHOTO pAaaa

Teopema Abena. MHTepBan 1 pagmyc CXOAMMOCTU CTENEHHOTO psaaa

OnpepeneHuve pagnyca cXogMmocCcTH CTENEHHOIO pAaaa

Anroputm onpeaeneHna 061acTv CXOAMMOCTU CTENEHHOTO PAAA C LLEHTPOM CXOAMMOCTU B TOUKE .
Anroputm onpegeneHua 061acTv CXOAMMOCTU CTENEHHOTO PAAA C LLEHTPOM CXOAUMMOCTU B TOYUKE .
CBoJiCTBA CTEMEHHbIX PAAOB

PasnosKeHne OCHOBHbIX 31eMEHTapPHbIX GYHKLUMK B cTENEHHOM pAg (Tabanua)



176.  MpUNOKEHUA CTeNEHHbIX PALOB K MPUBAMMKEHHBIM BbIYMCIEHUAM 3HAYEHUA GYHKLUN

177. MpUNoXKEHUA CTENEHHbIX PASOB K NPUBAMKEHHBIM BbIYMCAEHUAM ONpPeLeNeHHbIX UHTEMPANOoB.

Pagbl dypbe. FapmoHUYeCcKuii aHanus

178. MNeproamyeckme GYHKLNM, UX CBOMCTBA

179. MMepuoamnueckme npouecchbl. [pocToe 1 CN0XKHOE rapMoHUYecKkne KonebaHus
180. OpToroHanbHas cuctema GyHKUNM, e€é cBOICTBa

181. Teopema Oupuxne o cxoanmoctm psaga dypbe

182. Pag ®Pypbe, KoadpPuumeHTbl Pypbe ansa GyHKLUM C NEPUOLOM 2TT

183. Pag Pypbe oA YETHbIX U HEYETHbIX PYHKLUMI C nepruoaom 21

184. PasznoxeHue B pag Pypbe dyHKUUM € neprogom 2L

185. Panbl ®ypbe gns YeTHbIX U HeYeTHbIX GYHKLUMI ¢ nepuogom 2L

186. lMpepctaBneHue Henepuoamnyeckon dyHKUMKM pagom Pypbe (pas no KocuHycam)

187. [peactaBneHve Henepuoamyeckon GyHkUmnm psagom Oypbe (pag no cmHycam)



