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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  |pellIeHUs TOCTABIICHHON |IMOAX0/1a JJIs PEUICHHS ITOCTaBJIEHHBIX 3a1a4

IIOMCK, 3alauun I/IH(l)OpMaLII/II/I, e€ |yMeHHus: 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 BBIYMCIIATEIIBHOMN METO/II JJIsl UCTIOJIB30BAHUSI B MPOQEeCCUOHAIBHOM

€CTECTBEHHOHAY [TEXHUKU U JIEeATEIIbHOCTH

YHBIE U MPOTPaMMUPOBAHHS. YMeEHUs:

00IIenHXEHEPH HABBIKH:

bI€ 3HAHUA, OIIK-1.2 YMers: pemars |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 aHanusa

HCCIIEI0OBAHUSA B | MOJCIMPOBAHUS.

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 ciienyronux nucuuruinaax: @unocodus (YK-1), OCHOBBI TEXHOJIOTHYECKOTO




npeanpuanmarenberBa (YK-1), @uszuka (OIIK-1), Jduckpernas marematuka (OIIK-1), Teopus
BeposiTHOcTel u Mmaremaruueckas craructuka (OIIK-1), bassr nanneix (OIIK-1), MonenupoBanue
cucreM (OIIK-1), Mammuunoe o6yuenue u ananu3 gaHHbiX (OITK-1); rocynapcTBeHHON UTOTOBOM
arrectanuu B opme: BrinosHEeHHE M 3alIuTa BIMYCKHON KBanudukanuonHon padotsl (YK-1),
BeimonHenue 1 3amiuTa BeITYCKHOM KBanuuKarimoHHoi padotsl (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
IIOAXO/BI.

OCHOBHBIMU CTPATETMYECKUMHU TEXHOJOTHSMU SIBJIIOTCS: JIEKLIMOHHBIE 3aHSTHS, IPAKTHUUECKUE
3aHATHS, IPOLEYypPbl CAMOOOYUECHHUS

Ha pnocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBiCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMM: KJIACCUYECKasl JICKLINs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemecTp

. Konuuectso | Dopmupyembie
Bubl v TeMBbI 3aHITHIA

4acoB KOMIETEHINH
JInHeliHas ajreopa 32 OIIK-1, YK-1
Jlexuus. Beenenue B Kypc MmareMatuku. IloHsTHE MaTpHLIBL. 2

KBanpaTubeie Matpuiibl. Onpenenurenu 2-ro u 3-ro nopsiaka.
Munopsl. Anrebpanyeckue gonoaHeHus. Paznoxenue
ONpEeIeTUTENS MO AJIEMEHTaM NEPBOM cTpoku. OnpeaenuTenu n-ro
nopsiika. OCHOBHBIE CBOMCTBa onpeaenureneii. Teopema o
Pa3N0KEHUH ONPEAEIIUTENS M0 3JIEMEHTAaM IMPOU3BOJIBHOTO Psija.
Teopema 00 aHHYJIMPOBAHUU OLPEJICITUTEIS.

Jlexuus. Marpuna, ee pasmep. KBagparHas MaTpuiia, OCHOBHBIE 2
NOHATHS (MOPAJOK, €MMHUYHAs MaTpULa, HE-BBIPOXKACHHAS,
TpeyrojibHasi). PaBeHCTBO MaTpull, CI0KEHNE MaTpULl, CBOWCTBA.
YMHOXKEHNEe MaTpHUIbl Ha YUCIIO, CBOMCTBA. [Ipon3BeneHne Marpu,
cBoiicTBa. OOpaTHas MaTpulla, TEOpeMa CyIIECTBOBaHMsI, TEOpeMa
€MHCTBEH-HOCTH.

Jlexuus. Cucrema TUHENHBIX YPaBHEHUH, OCHOBHBIE ITOHATHS 2
(penieHre, COBMECTHbIE, HECOBMECTHBIE, OIIPEICIICHHBIE,
HEOIpeieNIEHHbIE, OJTHOPOIHbIE, HEOIHOPOAHbIE). Pemenue
IIPOU3BOJIBHBIX CUCTEM JIMHENHBIX YpaBHEHUHN MeTo1oM ["aycca.
VYcnoBue CylecTBOBaHNS HETPUBUAIIBHOIO PELIEHUS OAHOPOIHON

CHUCTEMBEI.
Jlexius. MatpuvHas 3amuch 1 pelieHrue B MaTpUIHON Gopme 2
CHCTEM JIMHEHHBIX YPaBHECHHUI.

[IpakTuueckoe 3anstue. OnpeneauTent, UX CBOMNCTBA. 2
[TpakTrueckoe 3ansatue. OnpenenuTeny, UX CBOKMCTBA. Boiuncinenne 2
onpeaennTencit

[IpakTHueckoe 3aHsaTHE. Penienne cucTem JINHEMHBIX YPaBHEHHUM 2
meTtosioM I'aycca.

[IpakTrueckoe 3ansTue. Matpulibl, 1EHCTBUS HAJl HUMHU. 2
[IpakTnueckoe 3anstue. ObpaTHas MaTpuIa. 2

[IpakTueckoe 3ansTHe. Pelienre cucTeM JIMHEHHBIX YpaBHEHUN 2




MaTpUYIHBIM METOAOM.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIUSAX),
BBITOJIHEHHUE JIOMAIIHUX 3aJaHUi, H3y4eHHE JOMOTHUTEIHLHOTO
Marepuaa.

12

BexTopHas aareopa

16

Jlexuus. CkansspHble U BEKTOPHbIC BeIUYUHBL. OCHOBHBIC MOHSTHS
(MOAysb, HAaIlpaBJICHHUE U TOYKA MPUIIOKEHUS BeKTOopa). BekTopsl:
CBSI3aHHBIN, CKOJB3SIINHN, CBOOOTHBIN, CIMHUYHBIN, KOJTHHEAPHBIE,
COHANpAaBJICHHbIE, IPOTUBOIIOJIOKHO HanpasieHHble. [loHsATHE O
JUHEUHBIX onepanusax Haj BekTopamu. CIoXKeHue AByX BEKTOPOB
110 MPaBUILY TPEYTOJIbHUKA U MO MIPaBUITy MapajuieJorpamma.
CroxxeHue Tpex WM N BEKTOPOB MO MPABHIIY MHOTO-YTOJIbHUKA.
Pa3nocts n1Byx BekTopoB. [IpousBeaenue Bekropa Ha uncio. Opt
BEKTOpa U BBIPAKEHUE JII00O0OTO BEK-TOpa uepes ero opT. Teopema
(Mpu3HaK KOJUTMHEAPHOCTH JIBYX BEKTOPOB). BekTopHbIe
npoctpancTBa. CBONCTBA JIMHEHHBIX ONEpalfii.

Koopaunarnas ock. Opt ocu. [Ipoekuus ToUku Ha OCbh
MIPOU3BOJILHOTO HampasyieHus. COCTaBIIAIONIAs BEKTOpA MO OCU U
MIPOEKIUsI BEKTOPA HA OChb. YTOJI MEKY BEKTOPAMH.
OpTOroHabHBIE BEKTOPHI. YTOJI MEXK/Yy BEKTOPOM H OCHIO.
Teopemsl 0 poekIusx (cBoicTBa mpoekuwuii). [lpsmoyronsHbie
JIEKapTOBbIE KOOPJMHATHI B MpocTpaHcTBe. KoopauHaTHEI 6a3uc.
Pannyc - BEKTOp 1 KOOpAUHATHI TOUKM. Pa3nokeHue BekTopa Ha
COCTaBJISIOIINE 110 KOOPJAMHATHBIM OCSIM, PA3JIOAKEHHUE BEKTOPA IO
0a3ucy U KOOpAMHATHI BEKTOpa. 3a7aHie BEKTOPOB B KO-
OpJIMHATHOM (hOpMe, YCIIOBHE PABEHCTBA UX U TUHEHHBIE ONepaIuu
HaJl HUMU. Beluncienne KoopInHaT BEKTOPA 110 KOOPAUHATAM €TI0
Hayvaja 1 KoHua. Onpenenenrne Moyl BEKTOpa. Y ClIoBHE
KOJUTMHEAPHOCTH BEKTOPOB, 3a-TaHHBIX B KOOPAUHATHOH hopme.
CkansipHO€ MpOU3BEICHNE IBYX BEKTOPOB. CBOICTBA CKAJISIPHOTO
npousBeneHus (6e3 1ok-Ba). CkanspHoe MPOU3BEACHUE BEKTOPOB,
3a/IaHHBIX B KOOPJIUHATHOM (hopme. Y ClIoBHE OpPTOTOHATBLHOCTH
JIBYX BEKTOPOB, 3aJJaHHBIX B KOOpAUHATHOU popme. OmnpenencHue
yIiia MeXAy IByMsl BeKTopamu. Hampasistoire KOCUHYCHI.
Ornpezenenne NpOeKLUK BEKTOpa Ha HAIlpaBJIEHUE APYTOro
BEKTOpA.

Jlexuus. BekropHoe npou3sBeeHNe IByX BEKTOpOB. OCHOBHBIE
CBOMCTBA BEKTOPHOIO Mpou3BeneHus. KoimmueapHocTh 1ByX
BEKTOPOB U YIIPOILICHUE BEKTOPHBIX IIPOU3BECHUN B IIpUMEpax.
BekTopHble TponU3BeeHUST OPTOB KOOPAMHATHBIX OCEH.
['eomeTpuueckue u GU3NIECKUE MPUIOKEHUS BEKTOPHOTO
npousBenenus. (MomenT cuisbl. [lnomane napamienorpaMma uin
TPEYroJbHHUKA).

CMernranHOe IpOU3BEIEHUE TpeX BEKTOPOB. Omnpenenenue oobema
napajuiesenunesa, IOCTPOCHHOIO Ha TPEX BEKTOPAX.
KomniaHapHble BEKTOPBI U YCIOBHE KOMIUIAHAPHOCTH BEKTOPOB.

IIpakTnueckoe 3ansaTue. JIMHEHbIE ONIEpALMKU HAJl BEKTOPAMH.

ITpakTrueckoe 3ansaTue. CKaasipHOE NPOU3BEIEHHUE IBYX BEKTOPOB.

[IpakTueckoe 3aHsaTHEe. BeKTOpHOE MPOU3BEACHUE BEKTOPOB.

OIIK-1, VK-1




CMenIaHHOe POHU3BEICHUE TPEX BEKTOPOB.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIUSAX),
BBITOJIHEHHUE JIOMAIIHUX 3aJaHUi, H3y4eHHE JOMOTHUTEIHLHOTO
Marepuaa.

AHaJIuTHYeCKas reoMeTpusi

26

Jlexuusi. OCHOBHBIE MOHATHUS AHATUTUYECKON T€OMETPUH Ha
IUIOCKOCTH. MHOXecTBa, CIoco0bl MX 3aaHus. MeToa KoopAuHaT
Ha II0CKOCTH. Tekynme KoopauHarsl. JIMHUS HA TIIOCKOCTH KAk
MHOX€ECTBO TOUYEK, 00JIaatouX O0IIUM IT'€OMETPUUYECKUM
CBOWCTBOM. YpaBHEHUE JMHUH HA TUIOCKOCTHU. /[B€ OCHOBHBIE
3aJa4M aHAJIMTUYECKOM reoMeTpui. [lossgpHble KOOpAUHATHI, UX
CBS3b C IPSIMOYTOJIBHBIMU J€KapTOBbIMU. [lapamerpruueckue
ypaBHeHus nuHuM. Iloctpoenue nunuil. Ilpsamas nuHus Ha
m1ockocTy. Hampapisaromumii BEKTOp NPpsMOM. Y paBHEHUE TIPSIMOU
10 HaIIPaBJISIOIIEMY BEKTOPY U TOUKE. Y PaBHEHME MTPSIMOH,
POXOALICH Yepe3 IBe TOYKH. YTI0BOH KOA((UIIHEHT MPSIMOH.
VYpaBHeHHe NpsMoii ¢ yriioBeIM K03 dunmenrom. HopmansHsiit
BEKTOp IIPSAMOM. Y paBHEHHUE NPSAMOU NTEPIEHIUKYISIPHON
HOpPMaJIbHOMY BEKTOPY U IPOXO0JslIel yepe3 PUKCUPOBAHHYIO
Touky. OO11ee ypaBHEHHE MIPSIMON U €ro UcciieloBaHue. Yol
MEXy IBYMS IPSIMBIMU. Y CIIOBHE NTApAJIIIEIIBHOCTH U
NEePHEHINKYISIPHOCTH IPSIMBIX.

Jlexuus. Anredbpandeckrie TMHUM (ITOHITHE O KPUBBIX NIEPBOTO U
BTOpOro nopsjaka). [IoHsiTie 0 KaHOHNYECKUX YPaBHEHUSIX KPHBBIX
2-T0 TIOpSAIKA: DIUTHATICA, THITEPOOITBI, TapadoIbl. XapaKTepUCTUKU
ATUX JUHUH (TIOTYOCH IeHCTBUTEIbHbBIE U MHUMBIE,
DKCHEHTPUCUTET, TUPEKTPHUCA).

Jlexuus. YpaBHeHHE MIIOCKOCTH, IPOXOAAIIEH Yepe3 TPU 3aJaHHbIE
touku. O01Iee ypaBHEHNE TIIIOCKOCTH M €T0 YaCTHBIE CIIyJau.
B3anmHoO€e pacnoyio)KeHHe TIOCKOCTEN. Y paBHEHUS PSIMOM B
MPOCTPaHCTBE (KAaHOHMUYECKUE, TapaMeTpUUecKue, 001ue).
B3anMHOE pacroaoXeHue NpsIMOi B MIOCKOCTH.

IIpakTrueckoe 3ansaTue. IIpsmas TMHUA HA TUIOCKOCTH.

IIpaktnueckoe 3ansaTue. [Ipsmas TMHUA HA TUIOCKOCTH.

IIpakTrnueckoe 3ansaTue. KpuBbie BTOporo nopsiika.

[TpakTrueckoe 3austue. [lmockoctpb

HpaKTI/IquKOC 3aHATHUC. HpﬂMaH H IIJIOCKOCTD B IIPOCTPAHCTBE

NIDNIDNIDNIDN

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP

N3yuyenue JIEKIUOHHOTIO MaTepHUalla U MOATOTOBKA K TEKYILEMY
KOHTPOJTIO (OTBETHI HA KOHTPOJIbHBIE BOMPOCHI B JIEKIUAX ),
BBIIIOJIHEHHE IOMAIIHUX 3a1aHUM, W3Y4YEHUE JONOIHUTEIBHOIO
MaTepuaia.

10

OIIK-1, VK-1

BBenenue B MaTeMaTHYeCKHN aHAJIN3

16

Jlekuus. IloHsiTHE OKPECTHOCTH TOUKU. bECKOHEUHO Masbie
dbyHKIMK 1 UX cBoicTBa. [Ipenen GyHKIMKM B TOUKE U Ha
0CCKOHEYHOCTH. ACHMIITOTUYECKHE Pa3IoxKeHue (PyHKINH,

umerouieit npeaen. ['opuzoHTanbHas acuMOToTa rpaduka QyHKIUH.

OIIK-1, YK-1




[Ipenensl, BeuKcieHUE MpeaeinoB. Buabl HeonpeaenéHHOCTeN 1
CHOCOOBI X PACKPBITHSI.

Jlexums. Buasl HeonpenenéHHOCTEN M CIIOCOOBI UX PACKPBITHS.

[IpakTnueckoe 3ansaTre. OyHKIMU JEHCTBUTEILHON TEPEMEHHOM,
00JIaCTEL OIpeAeIeHU.

ITpakTuueckoe 3ansatue. [Ipenensl, BeIYUCIeHUE peeiaoB. Bus
HEONPENEAEHHOCTEN M CIIOCOOBI X PACKPLITHSL.

HpaKTI/I‘IeCKOC 3aHATHE. 3aMedaTelIbHbIE mpeacibl

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHUCIIE BBHITIOJIHEHUE
KP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI B JICKIIUSAX ),
BBINOJIHEHHUE JJOMAIIHUX 3aJJaHUid, W3ydeHHE JOMOTHUTEIHLHOTO
Marepuaa.

JInddepennuanbHoe ucuucjaeHne (PyHKIUU OAHON NepeMeHHOM

32

Jlexiust. AOCOJIIOTHAS BEIMYKMHA ACHCTBUTEILHOIO YHCTIA U €€
cBolicTBa. YHCIIOBBIC IPOMEKYTKH U MX 3anuch. DyHKIMs, 001acTh
ompezaeneHus: QyHKIUU | 00J1acTh 3Ha4eHUN QyHKIMU. CTI0cOObI
saganus pyakumu. Kimaccubukaums ¢ yHKITHN.

Jlexuwmst. [Tonstne acumntotsl. Touku paspeiBa GyHKINHU, HX
kiaccugukanus. OqHOCTOpOHHME npezesnsl. HernpepblBHOCTD
(GYHKIIUH B TOYKE.

[Tpupamenue pynkuuu u nuddepennuan Gyaxnuu. 3agada o
MIHOBEHHOM CKOPOCTH. ['€OMeTpU4eCKUii CMBICII IPOU3BOIHOMN U
muddepeHimana. YpaBHeHHE KacaTeabHOU K rpa@uKy (QyHKIHH.
Du3nyecKkii CMBICH TPON3BOIHOM.

Jlexuus. I[TpousBonHas u auddepeHunan CyMMbl, TPOU3BEIACHNU,
yacTHOTO ¢yHKIMH. Tabnuia npousBoaHbiX. CiioxHas (GyHKIIHS.
[TpousBonHas cnoxHoU GyHKUMH. [JuddepeHnman caoxHoN
¢byuaknun. OOpaTtHas GyHKIMS U ee mpous-BoAHas. [Ipumep y =
arcsin(x). HesiBHas GpyHKIMs 1 ee mpousBoaHast. YucneHHoe
petenue ypaBHeHui. [lonsTie 00 HHTEPHONIAIUU U
HKCTPANIOJISILIMY B IPUOIMKEHHBIX BBIUMCIEHUSAX. AMPOKCUMALHS
¢byukuuil. [IpumeHenue TMHEMHON annpokcuManuu (QyHKIUN K
npuOJIMKEHHBIM BbIUUCIeHUsM. [IpousBoaHble U quddepeHmans
BBICIINX TIOPSIIKOB.

Bospacratomas, yosiBatomiast GpyHkiun. JloctaTrouHblil mpu3HaK
BO3pacTaHus, YObIBaHMS, MOCTOSTHCTBA (PyHKITMU. MeTox
sorapumuyeckoro audhepeHIpOBaHus.

Jlexuus. Touku nokanbHOrO SKcTpemMyMa GyHkIuu. Heobxoanmplit

pU3HaK SKcTpeMyMa. [1epBrlif 10CTaTOUHBIN IPU3HAK SKCTPEMYMA.

['mo0anbHBIN SKCTPEMYM (YHKIIMH Ha OTPE3KE U aIrOPUTM
HaXO0XKICHUS €TO.

Brimykiiocts, BOrHyTOCTb Ipaduka pyHkuuu. JloctatouHoe
YCIIOBHUE BBIMTYKJIOCTH, BOTHYTOCTH rpaduka GyHKIuH. Touku
nepern6a. Heobxoammoe u T0CTaTOYHOE YCIOBHS CYIIECTBOBAHUS
Touku neperuda. OO1ast cxema ucciaeoBaHus HyHKIUH.
I'eomerprueckue U HU3HYECKUE IPUITOKEHNS IPOU3BOTHOM.

[TpakTuyeckoe 3anstue. HempepsIBHOCTH (YHKIIMU B TOUKE, TOUKH
pas3pbIBa.

IIpakTrueckoe 3ansatue. [IpousBonnas, ee reOMETPUYECKUIM CMBICIL.
IIpou3BoaHast CI0KHON (hYHKIHH.

OIIK-1, VK-1




[IpakTunueckoe 3austue. [IponzBoaHas, €€ reOMETPUUYECKUN CMBICI.
IIpon3BoaHas CIOKHON (PYHKIUH.

[TpakTuyeckoe 3anstue. Jlorapupmuueckoe qudepeHpoBatue.
[TpousBonHbIe U TU(HEpEeHIINATBI BBICIIUX TOPSIKOB.
IIpou3BoaHast HEIBHOW (DYHKIINH.

[Tpaktuyeckoe 3anstue. ['eomerpuueckue u pusnyeckue
PUIIOKEHUS Tpou3BOIHOU. J{uddepennman.
DKCTPEMYMBI (O YHKIIHH.

[IpakTrueckoe 3anstue. Bozpacranue, yosiBanue GyHKIHNH,
JOKaJIBHBIN 3KcTpeMyM. [ 100anbHbIi SKCTpeMyM (PYHKITUH.
BrimykiocTs, BOTHYTOCTB, TOUKH neperuda. McenenoBanue
(HYHKIHH, TOCTPOEHNE TPaPUKOB.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP

N3yyenue NEKIUOHHOTIO MaTepHUalla U MOATOTOBKA K TEKYILEMY
KOHTPOJIIO (OTBETHI HA KOHTPOJIbHBIE BOIPOCHI B JIEKIUAX ),
BBITIOJIHEHUE JOMAIIHUX 3alaHui, W3Y4YE€HHE JONOJIHUTEIBHOIO
MaTepuaia.

12

DYHKIUH HECKOJIbKHX MepeMeHHbIX. JJ1eMeHThI TEOPHH MOJIsI

22

Jlexuus. HexoTopble NOHATHS TOMONOTHH (OKPECTHOCTh TOYKH,
BHYTPEHHSS1 TOUKa MHOKECTBA, OTKPBITOE MHOXKECTBO, 3aMKHYTOE
MHO>KECTBO, CBA3HOCTh). DYHKIMS ABYX U HECKOIBKUX
NEepeMEeHHBIX Kak (QyHKIMS Touku. EcTecTBeHHas 06macth
ompezaeneHus. ['eomerpuueckoe n3odpaxkenne GyHKIUU ABYX
nepeMmeHHbIX. [locTpoenue obnacrel, moayyaeMbIX epeceueHneM
noBepxHocTel. JInHum u noBepxHoctu ypoBHs. [Ipenen n
HENPEepBhIBHOCTh (YHKIIMHM HECKOJIBKUX NepeMeHHbIX. CBolcTBa
(GyHKLUI HETIPEPBIBHBIX B OrPaHMYEHHOHN 3aMKHYTON 00JIacTH.
YacTHbie pon3BOIHbIE U TU(PEpEHITHANTEI.
Huddepenunpyemocts. YpaBHEHHE KacaTeIbHOM MIIOCKOCTH K
MMOBEPXHOCTH, 33JIaHHOMN ypaBHeHHEM z = f(X,y). [Ipumenenue
noJjHoro auddepennuana K oleHKe NorpemHocTy. YacTHbie
MIPOU3BOIHBIE BHICIINX MOPSIIKOB. PaBEeHCTBO CMeIIaHHBIX
IPOU3BOJIHBIX.

Jlexuus. DxecrpemyM (yHKIMU ABYX nepeMeHHbIX. HeoOxonumoe
YCIIOBUE 3KCTPEMYyMA U €r0 TEOMETPUUYECKUI CMbIC. JlocTaTOuHBIE
YCIIOBHS SKCTPEMyMa.

AOGCONIOTHBIN HKCTPEMYM U aJITOPUTM HAXOXKJICHHSL.

Jlexums. Teopus nonsa. I'paguent. [IponsBoiHas 1o HapaBIEHUIO.
[TpousBonHas GpyHKIMY, 3aJaHHON HessBHO. KacaTtenbHas
IIJIOCKOCTh M HOPMaJib K TOBEPXHOCTH.

Haubounbiiee u HanMeHblee 3HaUYeHUS (PYHKIIMU B 3aMKHYTOM
OrpaHUYEHHOMN 00JIACTH.

[Tpaktuyeckoe 3anstue. O6nacTs onpeaeneHus GyHKIUU ABYX
IePEMEHHBIX.

IIpakTueckoe 3ansaTue. YacTHbIE IPOU3BOIHBIE.
[TpousBoaHbIe C0XKHBIX QyHKIMHA. [Ipon3BoIHBIE N
JuddepeHIratbl BBICIIUX MOPSIKOB.

[TpakTrueckoe 3aHsATHE. 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
MHOTOWIECHOB ¢ ocTaTkoM. Teopema be3zy. Kopuu mHorousneHna.
OcHoBHas TeopeMa anreOpsl. Pa3noxkenre MHOTOUJIEHA C
JIEHCTBUTEIbHBIMU KOA(PUITIEHTaMU HA JIMHEHHBIC U
KBaJipaTHuHbie MHOXKUTENH. [Ipocreiiime npoou. Pasnoxenue
paloHalIbHBIX IpoOeil Ha mpocTeiimue. aTerpupoBanue
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
oOmero penieHus. JIuHelHble HEOJHOPOHbBIE TU(GEepeHIATbHbIE
ypaBHEHHUS 2-T0 MOPsIJIKa C HTOCTOSTHHBIMU KOA(p(UIIUEHTaAMH CO
CIEMAJIBHOM MPaBoil 4acThi0. MeTo HEONPEAEIEHHBIX
kodbburmentoB. TeopeMa 0 HAJIOKEHUH YaCTHBIX PENIEHUN.

[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 3alaHui, W3Y4YE€HUE 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. KpaTkuii Kypc BBICIICH 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. |COopuuk 3a1au mo Maremaruke st BTy30B [Tekct] : [B 4 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
"NrdoKoOMMyHHKAIIMOHHBIE TEXHOJIOTHH U crcTeMbl cBsi3u'] /| 0oe_modelirovanie_2015.pdf
. B. HBanoB, M. W. Psb6oa, A. A. Yepno; 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. [([Iucemenssiii, Imutpuit Tpodrumosuu. KoHcnekT nekuuit mo 9
Beiciieii matematuke [Tekcr] : [mommeii xypc] / . T.
[MuceMennsiii. 15-e w3a. Mocksa: AMPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmiasapsl: Bcero 9.
7. |bepman, I'. H. COopHUK 3a7a4y 1O Kypcy MaTeMaTH4eCcKOro

aHanu3a [DnekTpoHHbI pecypc] / bepman I'.H. 10-e u3g.,
crepeorurn. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114-
9878-9.

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

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne

NoNe
/i

Aynuropuu 171 IpoBe-
JeHUs] y4eOHBIX 3aHSITHI,
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[lepeueHb OCHOBHOTO 00OPYIOBaHUS

[IporpammHuoe
obecrnieueHne

443a (I) KommiekT yuebHoit mebenu (1)

Microsoft Windows




Enterprise, Microsoft
Office Standard, Arenr
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIbCKUX 3aJa4

Paznen 7. ®OPMbI KOHTPOJIA OCBOEHUA JUCHUILUIMHBI ®OHA OLEHOYHBIX

CPEJICTB

Kpurepun onieHNBaHNS HHAMKATOPOB JTOCTH)KEHUS KOMIIETEHIIMN HAIIPaBJIECHBI HA!
- YCBOEGHHE TEOPETUUYECKOIo Marepuasa (00beM 3HaHMM, ITTyOMHA YCBOEHHS ), IPEyCMOTPEHHOTO
paboueli mporpamMmoi;
- YMEHHE u3jaraTb MaTepuan (YeTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuana, TOYHOCTh U
[OJIHOTA BOCIPOM3BEIEHUS YU€OHOIr0 Marepuania);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHUS NPU PELICHUH NTPAKTUYECKUX 3aJaHUI.
[IIkana OLleHNBaHUS IPEICTABIECHA HUXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH
AJIEMEHTOB
KOMITCTCHITHH

Kpurepuu onenuBanus

[Ikana
OLICHUBaHUA

[Toporossiii
YPOBEHBb

OOyuaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,
NPOSIBISIET YMEHHME JIOTMYHO €ro usjaraTb, HO MOXET
A0IYCKaTb HETOYHOCTH B HN3JI0KECHUHU marcpualia,
HE/JI0CTaTOYHO TMpaBUIbHBIE (OPMYIUPOBKH, MHCIBITHIBAET
3aTPYAHCHUA B BBIITOJIHCHUH IMTPAKTUYCCKUX SaHaHHﬁ.

YZIOBJIET-
BOPUTEIIBHO

[IponBuHYTHII
YPOBEHB

OOyuaromuiics TBepIO 3HAeT NPOTPaMMHBIM MaTepual,
U3JIaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS NpU pEIIeHUuU
MPAKTUYECKUX BOIPOCOB W 3aj]lad, BIajJeeT HEOOXOAWMBIMU
HaBBIKAMU M IPHEMaMH UX BBITOJTHEHHUS

XOPpOILIO

Bricokuii ypoBeHb

OOyuvaromuiics TIIyOOKO M TMPOYHO YCBOWJ MPOTPAMMHBIN
MaTepuaj, TPAaMOTHO W JIOTHYECKH CTPOWHO €ro H3JIaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOW, MPH 3TOM
oOydaromuiicss He  3aTpyIHsAETCSs C  OTBETOM  IpHU
BUJIOM3MEHEHUH  3a/IaHUsi, CBOOOJHO  CIIPABIISETCS  C
3aladyaMH, BOMPOCAMH W JIPYTUMH BHJIAMH TPUMEHEHUS
3HAHWW, ITOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
TUTEPATypO, TMEPUOTUUECCKUMH HU3JAHUSIMH, TMPABUIHHO
00OCHOBBIBACT TMPHUHATHIC PpENICHHS, CBOOOJIHO BJaIeeT
Pa3HOCTOPOHHUMH  HaBBIKAMH, TPHEMAaMH  BBIOJHEHUS
MPaKTHYECKUX padoT

OTJIMYHO

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH
Texymuid KOHTPOJIb YCIEBAEMOCTH OOECIeYMBaeT OIICHMBAHHE XOJla OCBOCHUS
(MOmyJsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOIO KOHTPOJIS B COOTBETCTBUU

NUCHUIIINHEI




TEXHOJIOTHYECKOM KAapTOM AUCHUIUIMHBL. [lOpsiioK coCTaBiI€HUsS TEXHOJIOTHMYECKOHW KapThl M
QITOPUTM  TMPOBEJEHUSA MPOLEAYpbl OLIEHUBAaHUS BUJIOB  JICSITEIBHOCTH  OOy4aromIuXcs,
HaIlpaBJICHHBIX Ha OCBOCHUE 3HAHWK, YMEHWW, HABBIKOB W/ WIIM ONBITA JEATCIbHOCTH, TIO
HAKOMUTEILHOM cucTeMe B Oasiax yCcTaHaBJIMBaeTCs MmosioxkeHueM o cucteme PUTM B ®I'BOY BO
«III'TY»

7.2. [IpoMexyTOYHAS aTTECTAHS 00YJAFOIIUXCS
[TpomexxyTouHasi aTrTecTanusi OOydYarONIMXCsl HAIPABJICHA Ha OICHUBAHUE PE3YJIbTaTOB OOYyYEHUS
M0 TUCIUTIUIMHE (MOYJIIO) ¥ IPOBOTUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[Ipumepsl TUMOBBIX KOHTPOJBHBIX 3aJaHUi W3 0a3bl (OHIA OIEHOYHBIX CpPEACTB IO
0o0pa3oBaTebHON IPOrpaMMe.

1 cemectp
KoHTponbHas paboTta Nel. JiuHeiiHaa anre6pa
1.

Onepauunun Hag maTpuLLamm.
2.

OnpegenuTtens 4-ro nopsaka.
3.

PelueHne cucTeMbl IMHENHbIX ypaBHeHUIA meTogom Kpamepa.
4,

PelueHMe cuCTEMBI IMHEMHbIX YpaBHEHWIA MeTOA0M 0BpaTHOM MaTpuLLbl.
5.

PelwweHne cuctembl NMHENHbIX ypaBHeHMVI metogzom metogom lMaycca.

KoHTponbHana paboTta Ne2. BekTtopHasa anrebpa

1.

MpoeKuma BeKTopa.
2.

Hanpasnmou.me KOCUHYCbl BEKTOPa.
3.

FeomeTpUYeCcKMe NPUNOMKEHMUSA CKANAPHOTO NPOU3BEAEHUA BEKTOPOB.
4,

FeomeTpUYECcKMe NPUNOKEHMSA BEKTOPHOIO NPOU3BEeAEHUA BEKTOPOB.
5.

FeomeTpUYECcKMe NPUNONKEHMSA CMELlaHHOE NPOU3BEeAEHUA BEKTOPOB.

KoHTponbHan paborta Ne3. AHanuTUueckas reomeTpus
1.

YpaBHeHWe NPAMON Ha NNOCKOCTH.



2.

Yron mexay npsmbimu.
3.

MpAamas B npocTpaHcTBe.
4.

[MhockocTb.
5.

KpwvBble BTOporo nopsaaxa.

KoHTponbHasa paboTta Ne4. BeeaeHue B matemaTuueckuii aHanms
1.

Ob6nactb onpeseneHnsa GyHKUMK.
2.

Mpeaen GyHKUMMN.
3.

3amevaTenbHble npeaensl.
4.

JKBMBaANIEHTHbIe BECKOHEYHO Masble beHKLI,MM.
5.

HenpepbIiBHOCTb GYHKLMN.

KoHTponbHas pa6ota Ne5. AuddepeHumnanbHoe ucuncneHmne GpyHKLMU OAHOM nepemeHHoM
1.

BblMysieHMe NpPoM3BOAHOM NO ONpeaesieHnIo.
2.

YpaBHeHUe KacaTe/ibHOM.
3.

Mpoun3BogHan COKHOW GYHKLMN.
4,

MpUbAMKEHHbIE BbIYMCAEHMA C NOMOLLbI0 AnddepeHumana.
5.

WccnepoBaHue GyHKLMM C NOMOLLBIO NPOU3BOAHOM M NOCTPOEHMe eé rpaduKa.

KoHTponbHana paboTta N26. ®yHKLUM HECKOIbKMX NepeMeHHbIX
1.

Ob6nacTtb onpeaeneHus GyHKUUU ABYX MEPEMEHHbIX.
2.

YacTHble Npoun3BOAHble GYHKLMM HECKOJIbKMX NEPEMEHHbIX.
3.



IKCTpEeMYMbl GYHKUUN ABYX NEPEMEHHDbIX.

4,
MponssogHaA No HanpaBAEHMUIO.
5.
paauneHT.
2 cemecTp
KoHTponbHasa paborta Nel. KomnaekcHble yncna
1.

[eomeTpuyecKkoe npeacTaBaeHUE KOMMNIEKCHOIO Yncna.
2.

[elicTBMA Hag KOMMNIEKCHbIMM YNCNaMu B anrebpandeckoit popme.
3.

TpuroHomeTpuyeckas cbopN\a 3aMMCU KOMNNEKCHOro 4yncna.
4.

MokasaTenbHaa Gbopma 3anmMcu KOMMAEKCHOTO YMcaa.
5.

M3BneyeHne KOpHA N-OM CTENEHM U3 KOMMJIEKCHOTO Yncna.

KoHTponbHasa paboTta N22. HeonpeaeneHHbIW UHTerpan
1.

HenocpeactBeHHOE MHTErpuUpoBaHuUe.
2.

MeTon 3ameHbl B HEOI'Ipe,Ll,eﬂéHHOM UHTErpane.
3.

NHTerpnposaHue rno 4actam.
4,

NHTerpupoBaHue paunoHanbHbIx Apobei.
5.

NHTerpmpoBaHue NpocTenmnx MppaLmoHanbHOCTeN.

KoHTponbHasa paborta Ne3. OnpeaeneHHbl MHTerpan
1.

BbluncneHne onpegenéHHoro nHeTrpana no popmyne HotoToHa-/1elibHuLa.
2.

MHTEI’pVIpOBaHMe Nno 4acCTAM B onpeaeneHHOM UHTErpane.
3.

3ameHa nepemMeHHOl B onpeaesieHHOM UHTerpasne.
4,



FEOMETpM‘-IECKVIe NMPUNOXeHUA onpeaeneHHoOro nHTerpasa
5.

Heco6cTeeHHble unTerpansl I-ro u ll-ro pona.

KoHTponbHas paborta Ned. AuddepeHumanbHble ypaBHeHHUA
1.

OnddepeHumanbHoe ypaBHEHWE C Pa3aeNsaoWUMUCA NEPEMEHHbIMMU.
2.

OaHopogaHoe anddepeHLumanbHOE ypaBHEHME.
3.

JNvHeitHoe anddepeHumanbHoe ypaBHeHWe 1-ro nopsakKa.
4,

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

JlvHeiHoe HeogHopoaHoe anddepeHUmanbHoe ypaBHeEHME 2-To NopAaKa.

KoHTponbHaa paborta Ne5. KpaTHble U KpMBONIMHENHbIE UHTErpPanbl

1.

BbiuvcneHnmne ABOPIHOFO MHTErpana B NPAMOYroJibHbIX KOOpAUNHaTaX.
2.

3ameHa nepemMeHHOW B IBOMHOM UHTErpasne.
3.

[BOWHOW MHTErpan B NOASAPHbIX KOOPAMHATAX.
4.

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

3amMeHa nepemMeHHOM B TPOMHOM MHTerpasne.

KoHTponbHaa pabota N26. Yucnosble 1 cTeneHHble pagbl
1.

MpW3HaKM cpaBHEHUS 3HAKOMOOKMUTENbHbIX PSAOB
2.

Mpu3Hak Janambepa
3.

PaguKanbHbI M MHTErpanbHbI NPU3HaKK Kowu.
4,

AbcontoTHana u YC/I0BHAA CXOAMMOCTb 3HaKOoMepemMeHHbIX pAa0B.



5.

O61aCcTb CXOAMMOCTM CTEMNEHHOTO paja.

KoHTponbHasa paborta Ne7. Paabl Pypbe. FapMOHMUYECKUA aHaNu3

1.

Pag ®ypbe ana dpyHKLMKM C nepnogom 21
2.

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

PasnoxeHue B pag Oypoe GyHKLMK ¢ neprogom 2L.
4.

Panbl ®ypbe gns YeTHbIX U HeYETHbIX GYHKLMI ¢ nepruogom 2L.
5.

MpeacTaBneHne Henepuoguyeckon GyHKUnn pagom Pypoe.

IIepeueHb BOIPOCOB MJIsI IPOBEACHUS IPOMEKYTOYHOM aTTECTALlMU
1 cemectp

Bonpocbl K 3K3aMeHy

JNnHeHan anrebpa

6. MaTpuubl (OCHOBHble NOHATUA). Buabl maTpuL. J/IMHelHble onepaunn Hag maTtpuuamn. CBoicTBa

JNINHEHbIX onepauumin.

7. CornacoBaHHble MaTpuLbl. YMHOXKeHWe maTpuL,. CBOMCTBa NpoM3BeAeHNA MaTPULL.

8. Onpegenutenn 2-ro u 3-ro nopsgros. CeoicTtBa onpegenutenei. MuHop, anrebpanyeckoe
[OMONHEHMe.

9. Teopema o pa3noxkeHuun onpenenutens. Teopema o6 aHHYIMPOBaHUM onpeaenuTens.

10. Ob6paTtHaa maTpuua. Teopema CyLLeCTBOBAHMA U eANMHCTBEHHOCTM 0OPaTHOM MaTpULLbI.

11. CucTembl IMHENHbIX ypaBHeHW. OCHOBHble onpeaeseHna U NOHATUA.

12. MeTog Kpamepa pelueHunsa cMCcTeMbl IMHENHbIX YPaBHEHWA.

13. MaTpUYHbIN MeToA, PeLIeHUs CUCTEM JIMHENHbIX YPaBHEHWUA.

14. MeTog lNaycca pelieHma CUCTEM IMHENHbIX YPaBHEHUN.

15. PaHr matpuubl. Teopema KpoHekepa-Kanennn.
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BeKTopHas anrebpa

BeKTopbl (OCHOBHbIE NOHATUA). JIUHENHbIe onepaLmmu Hag BekTopamu. OpT BeKTopa.
Heobxoanmoe 1 foCTaTOYHOE YC/I0BUS KOMJIMHEAPHOCTM BEKTOPOB (reOMeTpryeckuii noaxoa).
MpoekKLuma BekTopa Ha ocb. CBOMCTBA NPOEKLUNA.

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

Heobxoanmoe 1 fOCTaTOMHOE YC/I0BUA KOMJIMHEAPHOCTM BEKTOPOB B KOOPAUHATHON dopme.
KoopauHaTbl opTa BeKTopa. HanpaeastoLwme KOCUHYCbl BEKTOpPA.

JInHeRHble onepaumn Hag BEKTOPaMM B KOOpAUHATHOM dopme.

CKranapHoe npousseaeHne BeKTopoB. CBOMCTBA CKaNAPHOIo Npon3BeaeHums.

CKanApHoe npor3BeaeHne BEKTOPOB B KOOPAMHATHOMN dopme.

MpUNOXKEHNA CKANAPHOTO NPOU3BEAEHMA B TEOMETPUM U DUUKE.

BekTopHOe npon3seaeHue BeKTOpoB. CBOMCTBA BEKTOPHOIO NPOM3BeAeH M.

BeKTOpHOE Npon3BeaeHMEe BEKTOPOB B KOOPANHATHOM dpopme.

CMellaHHOe Npon3BeeHME BEKTOPOB.

YcnoBre KOMM/IaHapHOCTM BEKTOPOB.

AHanuTtuyeckas reometpua

[lBe 3a4a4m aHaIMTUYECKON reoMeTpUn. JINHUA, ypaBHEHUE IMHWUN,

YpaBHEHUA NPAMOI Ha MI0CKOCTK.

Obuiee ypaBHeHME NPAMOI Ha MIOCKOCTM U €ro YacTHble C/yYaun.

Yron mexxay npsambiMu. YCI0BUA NapaaiesibHOCTU U NepneHaAMKYASPHOCTU NPAMbIX.
ObLee ypaBHEHME NJIOCKOCTU M €ro YacTHblE CayYau.

YpaBHeHUe NA0CKOCTH, MPOXOAALLEN Yepes TPU 3a4aHHbIE TOUKM.

Yron mexxay naocKocTAMU. YCI0BUA NAapaniebHOCTM U NepneHaAUKYIAPHOCTU NAOCKOCTEN.

I'Ipﬂmaﬂ B NPOCTPaHCTBE. B3anmHoe pacnonoxeHne npAmMbIX B MPOCTPaHCTBE. Ycnosusa
napannenbHoOCTn n NnepneHanKy1apHOCTU NPAMbIX.

Yron mexay ﬂpHMOVI M NIOCKOCTbIO. YCcnoBUA napannenbHOCT N NnepneHanKyaApHOCTH I'IpFIMOﬁ n
N/IOCKOCTH.

KpwvBble BTOporo nopsaaka (OKpy*KHOCTb, 3AaunNc, runepbona, napabona) (c BbiBogaMu mx
YPaBHEHNI).
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MonspHasa cuctema KoopamHat. Popmybl nepexosa U3 NoNAPHOM CUCTEMbI KOOPAMHAT B
[JEeKapToBYtO CUCTEMY KOOPAMHAT M 06paTHO.

Knaccuoukaums noBepxHoCTe BTOPOro nopsaaka.

BsepeHue B MaTemaTU4ecKuii aHanus

®dyHKUMA, cnocobbl 3agaHua. ObnacTtb onpeaeneHms. Ob6nactb 3Ha4YeHU. NepruoanNUYHOCTD.
YeTHble, HeYeTHble GYHKUUN.

BeckoHeuyHO Manan GyHKLMA B TOUKe. [eoMeTpUYecKan MHTepnpeTauusa onpeaeneHus.
CBoicTBa 6ECKOHEYHO ManbiX GYHKLMINA.

[iBa onpegenerHua npegena GyHKUMN. IKBUBANEHTHOCTb onpeaeneHunin. NMpeaen GyHKUUM npu
X—>00,

CsolicTBa npeaenos GyHKLUMN.

BeckoHeuyHo 6onblwasn ¢pyHKUMA. CBA3b 6ECKOHEYHO Manol U 6eCKOHEYHO 60/bLLIOM GYHKLMNA.
CpaBHeHMe BeCcKOHeYHO Masibix GYHKLUKNIA. CBOMCTBO 3KBUBAIEHTHBIX HECKOHEYHO MasibiX QYHKLMUNA.
MepBblli 3ameyaTenbHbIl Npeaen. Cneacteuna. Tabavua sKBUBANEHTHbIX GYHKLNNA.

BTopoii 3amevatenbHbiit npegen. Cheactaus.

OpHOCTOpPOHHKME npesenbl. CBA3b 04HOCTOPOHHUX NPEAENOB C npeaenom GyHKLMK.

HenpepbIiBHOCTb GYHKLMK B TOUYKE. IKBUBAJIEHTHOCTb TPEX ONpeAeneHn HeNPepPbIBHOCTH
bYHKLMNA.

Knaccudumkauma Toyek paspbiBa.
ColicTBa QYHKLMIN, HENPEPDLIBHbIX B TOYKE.

HenpepbIiBHOCTb GYHKUMM Ha MHOKecTBe. CBOMCTBa QYHKLMI, HEMPEPbIBHbIX Ha OTPE3Ke.

AnddepeHymnanbHoe ncuncneHme GpyHKLUM O4HOI NnepemeHHOoMN

3apava o KacaTesnbHoN. OnpeaeneHve NPoOM3BOAHOM GYyHKLMU. [eoMeTpPUYECKUIA CMbICA
NpPoOn3BOAHON.

3apa4a 0 MrHOBEHHOW ckopocTu. OnpeaeneHve NPon3BoAHON. PUIUYECKUIA CMbIC/T MPOU3BOAHOWN.
MponsBogHaa CyMMbl, Pa3HOCTU, MPOU3BEAEHNA N YAaCTHOTO ABYX QYHKLWNA.

MponsBogHasa CNOXHON GYHKLMN.

MpounssogHasa obpaTHOM GyHKUMK. [Tpon3BoaHbIE 0OPATHLIX TPUTOHOMETPUYECKMX QYHKLNIA.
MponsBogHble TPUTOHOMETPUYECKUX QYHKLNIA.

Mpoun3sBogHble norapnPmMmnyeckmx GyHKUuA.
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Norapudmmyeckoe anddepeHumnposaHme. NMponsBoaHaa NoKasaTebHOM GyHKUUK.
OnddepeHuman dyHKLMK. FTeomeTpuyeckmii cmoicnh guddepeHumana.

CBA3b MeXKay NponssogHon n anddepeHumnanom.

MpumeHeHne guddepeHLmana K NPUBANMKEHHbBIM BbIYUCTIEHUAM.
OnddepeHumpoBaHune GyHKLMIA, 3a4aHHbBIX NapaMeTPUYECKH.
OnddepeHumpoBaHmne HesaBHbIX GYHKLMIA. [pon3BOAHbIE BbICLUIMX MOPALKOB.
AcuMnTOTbI TPadMKOB GYHKLMIA: BEPTUKA/IbHbIE, FOPU3OHTA/IbHbBIE, HAK/IOHHbIE.
Teopembl Kowu n JlarpaH:xa.

Teopema Pona.

Bo3pacTtaHue u ybbiBaHue GyHKUMK. MPU3HAKM MOHOTOHHOCTH.

IKcTpeMym dyHKLMU. Heobxoamnmoe yCnoBUE CyLLECTBOBAHMUA IKCTPEMYMA.
MepBoe [OCTaTOYHOE YC/I0BUE CYLLLECTBOBAHUA IKCTPEMYMA.

BTopoe focTaTovHOE yCnoBME CYLLLECTBOBAHMA SKCTPEMYMA.

BbinyknocTb rpadmKka GpyHKUMKU. [1oCTaTOUHbIM MPU3HAK BbIMYKAOCTU.

Toukn nepernba. Heobxoammoe n AOCTaTOYHOE YC/IOBUA CYLLECTBOBAHMA TOYEK nepernba.

MonHas cxema nccnenoBaHmA GyHKLUN.

¢yHKLI,MM HECKOJIbKUX NepeMmMeHHDbIX. dnemeHTbl Teopuun nona

YT0 Ha3bIBaeTca GyHKLMEN ABYX v Bonee nepeMeHHbIX? YkaxuTe cnocobbl Mx 3agaHus.

Y70 Ha3biBaeTca 061acTblo onpeaeneHns GyHKUMM ABYX NEPEMEHHbIX U Kak OHa n3obpayaeTcs
reomeTpuYeckn?

Kakune 061acTv Ha3bIBaOTCA OTKPbITbIMM, 3aMKHYTbIMM, OFPaHUYEHHBIMU, HEOTPAHUYEHHBIMMK?
KaK 1306pasuntb reomeTpuyeckmn GyHKUUIO ABYX MepemMeHHbIX?

Y710 Ha3bIBAETCA OKPECTHOCTHIO TOYKM?

Y710 TaKoe MHUMN YPOBHA?

Y70 Ha3biBaeTcA Nnpeaenom GyHKLMM ABYX NEPEMEHHbIX B TOUKe?

[aliTe onpegeneHne YacTHbIX NPOU3BOAHbIX MEPBOro NOpPAAKa.

HanTe onpeaeneHne gudpdepeHumana pyHKUMN ABYX NEPEMEHHDIX.

KakoBa cBA3b mexay AnddepeHLManom 1 4acTHbIMM NPOU3BOAHbBIMU?

[aliTe onpegeneHne YacTHbIX NPOU3BOAHbIX BTOPOro NopsaaKa.

IKcTpeMym GYHKLMM ABYX NepeMeHHbIX. Heobxoanmoe ycnoBue CyLLecTBOBaHME SKCTPEMYMA.

[locTaTouyHoe yc/0BMeE CYLLLeCTBOBAHMA IKCTPEMYMA GYHKLMM ABYX NepeMeHHbIX. ABCOMOTHbI
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9KCTPEMYM, €70 HaX0XAeHue.
Chdopmynumpyiite NpaBUIO OTbICKAHWUA SKCTPEMYMA PYHKLUMW ABYX NEePEeMEHHbIX.
Mpumep 3K3ameHaLMOHHOro bunera
MoBOMKCKMIA TOCY[AaPCTBEHHDBIN TEXHONOTMYECKUIA YHUBEPCUTET
3K3AMEHALIMOHHbIA BUMET Ne 0
no avcumnamHe «MartemaTuka»
HanpasneHune 09.03.02 UHPopMaLUOHHDIE CUCTEMDI U TEXHO/IOTUMU
HanpasneHHocTb «UHPOPMaALNOHHBIE CUCTEMBI U TEXHOIOTUUN B CTPOUTE/IbCTBE »
MeTogp, laycca peleHna CUCTEM INHEMHbIX YPaBHEHUN.
YpaBHeHUE NAOCKOCTU, NPOXOAALLEN Yepes TPU 3a4aHHbIE TOYKM.
Norapuémmueckoe andpdepeHumnpoBanune. NponssoaHan NoKasaTeIbHON GYHKLUN.
3asava (BekTopHasa anrebpa).

3asava (BeeaeHue B aHanus).

3aBeaytowmii Kapeapon BbicE MaTeMaTUKN

npodeccop, AOKT. dM3.-maT. HayK / B.A.WBaHos /
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« » 20 r.

2 cemecTp
Bonpocbl gna BPK

KomnneKcHble yncna. dnemeHTbl Teopun GyHKLUA KOMNIEKCHOro NnepemeHHOoro

MoHATME KOMMAEKCHOIO Yncia. FleomeTpuyeckas MHTepnpeTauusa KOMMNIEKCHOro Ymucna. Moaynb u
apryMeHT KOMMJIEKCHOro YMcna. KomnaeKkcHo-conpaKeHHble Yncna

Anrebpaunyeckan dopma 3anmMcm KOMNAEKCHOro Yncna. encrema B anrebpanyeckon popme.

TpuroHomeTpuyeckan dopma 3anmcm KOMNAEKCHOro Yncna. encrsma B TPMrOHOMETPUYECKOM
dopme.

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

M3BneyeHne KOpPHA N-OM CTENEHM U3 KOMMJIEKCHOTO YnCAa.

HeonpeaeneHHbIN UHTerpan
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MNepBoobpasHasn. CBOMCTBO NepBOO6Pa3sHbIX.

HeonpegeneHHbii MHTerpan. CBoMcTBa HeonpeaeieHHOro MHTerpana.

Tabanua nepBoobpasHbIX.

OcHOBHble MeToAbl MHTErpMpoBaHus. HenocpeacTBeHHOE MHTErpUpPOBaHUE.
MeTopa noaseaeHus nof 3Hak anddepeHuymana

MeToza, 3ameHbl NepeMeHHOI.

MeTog MHTerpMpoBaHms no Yactam. Knaccbl GyHKUUI, MHTErPUPYEMbIX MO YaCTsaM.
NHTerpnpoBaHmne BblpaxKeHUn, CoAeprKalLMX KBaapaTHbIN TPEXUYEH.

MHorouneH. OCHOBHble TeOpeMbl O MHOTOY1EeHax

OpobHo-paumoHanbHaa GyHKUMA. MpaBUAO PasNoKeHMA APO6M Ha cyMmMy NpocTeiwunx apobei
NHTerpupoBaHue npocTenwnx apobeii.

MHTerpmMpoBaHue pauymoHasbHbix gpoben.

NHTerpnpoBaHue NpoCcTenmx MppaLmoHaabHOCTEN.

TpuroHomeTpuyecKkme NoaAcTaHOBKM.

NHTerpnpoBaHue TPUrOHOMETPUYECKUX BblParKeHWA.

YHMBepcaibHas NoacTaHOBKa.

HebepyLluimeca nHTerpanbl.

OnpeaeneHHbliA NHTerpan

3agaya o NAoWwaam KpUBOIMHENHOM Tpaneuun. MHTerpanbHble CYMMbI.
MoHATME onpeaeneHHbIN NHTerpan.

®opmyna HbtoToHa-/TelibHMLa.

CBoiicTBa onpeaeneHHoro MHTerpana.

dopmyna MHTErpMpoOBaHMSA MO YacTAM B ONpeaeleHHOM MHTerpasne.
3ameHa nepemMeHHOl B onpesesieHHOM UHTerpane.

FeomeTpUYeCcKMEe NPUIONKEHUA ONpesesieHHOro UHTerpana

HecobcrteeHHbie uHTerpansi I-ro u ll-ro pona.

AvddepeHumnanbHble ypaBHeHUA

YT1o HasbiBaeTca anddepeHumanbHbiM ypaBHeHMeM? ChopmynpyiTe onpeaeneHma nopsaKa
anddepeHLManbHOro ypaBHEHUSA, PeLIeHNs YpaBHEHUA.
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MN3noxuTte metoapl pelweHus gubdpepeHLManbHOro ypaBHeHWa NepBoro Nopaaxa: a) c
pasaenaroWmMMmnca nepemeHHbIMK, 6) oAHOPOAHbIX AnddepeHUnanbHbIX YPpaBHEHWIA, B) TMHENHbIX
anddepeHLmanbHbIX ypaBHEHWUA.

CKO/IbKO peLleHnii umeeT guodepeHumanbHoe ypaBHeHWe? Yem oTnYatoTcs OHM Apyr oT apyra?
[aiTe onpegeneHnsa obLWEro M YacTHOTO peLleHnt ypaBHeHuA. Kak nx n3obpasutb rpadpuyeckmn?

Kak Ha3blBaeTcA 1 B YeM COCTOSAT YC/I0BUSA, HEOBXOAMMblE 1A BblAeNEHUA YaCTHOTO PeLleHns 13
obuwero?

B yem coctomnT 3agaya Kowu? Coopmynmpyiite 3agady Kowm reomeTpuyecku.
Coopmynupyinte Teopemy Kowm.
[aliTe reomeTpuUYecKyto MHTepnpeTaumto gubdepeHLManbHOro ypaBHEHMA NePBOro NopsaKa.

M3noxuTte metog diinepa npubanskeHHoro peweHus anddepeHumanbHbiX YpaBHEHWI NepBoro
nopsaka.
KakoB 0bwunii BuA guddepeHLmanbHOro ypaBHeHWa BTOPOro nopsaaka v ero obuiero peweHuns?

KaK 3afatoTcs aHaIMTUYECKM U KAKOB FEOMETPUYECKMIA CMbIC/T UMEIOT HavyasibHble YCN0BUA ANA
anddepeHUnanbHbIX ypaBHEHWIA BTOPOro nopsagKa?

Chopmynumpyiite 3agady Kown 1 Teopemy Kowwm ona ypaBHeHW BTOPOro nopaaka.

KaKoB BMA U rTEOMETPUUYECKMIA CMbIC/T KpaeBbIX YC/I0BUIA A/151 YPaBHEHUI BTOPOTro nopsaaKka? B uem
NX OTIMYME OT Haua ibHbIX YCIOBUN?

MN310K1UTe MeTobl peLleHnin ypaBHEHWM BTOPOro NopaakKa, A0MYyCKaloLWMX MOHUKEeHWe nopaaKka
(Tpw cnyyas).

KakoB 06wuit Bua, anddepeHumManbHOro ypaBHeHUA 1-ro NopagKa, ero obuiero peieHums,
Ha4a/IbHbIX YC/I0BUA?

KakoB 06wt BUA 04HOPOAHOMO AnddepeHLManbHOro ypaBHeHUa BTOPOro NopaaKa c
NOCTOAHHbIMKN KoadduumneHTammn? ChopmyanpyinTe 1 SOKaXKUTe TEOPEMY O CTPYKType obLiero
pelleHns TaKoro ypaBHeHMS.

KaKyto anemeHTapHyto LesiecoobpasHo B3ATb B KAYECTBE YACTHOIO PeLLUeHNs IMHENHOrO
oAHOpPOAHOro AnddepeHUManbHOro ypaBHEHUA BTOPOro NopAaKa € NOCTOAHHbIMMU
KoapoumumeHtTamm? Moacrasms 3Ty PyHKUMIO B AnddepeHunanbHoe ypaBHEHME, NOayYnTe
XapaKTepUCTMYecKoe ypaBHeHMeE.

CKO/IbKO M KaKMX KOPHEN MMEEeT XapaKTepucTMyeckoe ypasHeHne? Kakoi Bua umeet obuiee
peweHve anddepeHUManbHOro YpaBHEHUS /1A KaxKA0ro U3 Tpex C/lyYaeB KOpHeN
XapaKTEPUCTUYECKOTO YPaBHEHWA.

dusnyeckune 3a4aun, npusogAawme K p,Md)d)epeHumaanbW\ YpPaBHEHUA B HaCTHbIX MPOU3BOOHbIX.

KpaTHble n KpMBOﬂMHeﬁHbIe UHTErpasabl

MoHATMe ABONHOrO MHTerpana. leomeTpnyecknin u GrU3n4eckmii CMbICa ABONHOTO
WHTerpana.
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CBoW1CTBa ABOMHOrO MHTerpana (O4HO AoKa3zaTb!).

BblumcneHve 4BOMHOrO MHTErpana B NPsMOYro/ibHbIX KOOPAMHATaX (Ciyyal
NPSMOYrONbHOM U KPUBOJIMHENHOW 061acTw).

3ameHa nepemMeHHOW B IBONHOM MHTErpasne.
[lBOVIHOW MHTerpan B NONAPHbIX KOOPANHATaX.
MpunoxeHns ABOMHOrO UHTerpana. MNMpumep.

MMoHATMe TPOMHOTO MHTerpana. leomeTpryecknin n GU3NYeckmii CMbICI TPOMHOTO
NHTerpana.

BblumcieHVe TPOMHOrO MHTErpana B A4eKapToBbIX KOOPANHATAX.
3ameHa nepemMeHHOW B TPOMHOM MHTerpane.

TpOWHOM MHTerpan B LWINHAPUYECKUX KOOPAMHATAX.
TpoWHoW nHTerpan B chepnyecknx KoopAmHaTax.
MpuaoXeHns ABOMHOrO UHTerpana. MNMpumep.

KpunBoanHeliHble nHTerpanbl 1-ro n 2-ro poga.

MpUNoXeHN KPUBOANHENHBIX MHTErPANOB.

Yucnosble U cTeNeHHble pAAabl

Yucnosaa nocnenoBatesibHOCTb, €€ npeaen

YncnoBsoi pas: cymma paga, CXoaumocTb pasga

OCHOBHble CBOWMCTBA YMCNOBbIX PALOB

HeobxoanMmblIi NPU3HaK CXOAMMOCTM, AOCTATOUHbIM NPU3HAK PAaCXOAMMOCTM YUCNOBbIX PALOB
3TanoHHbIe YNCNOBbIE PAAabI

MpW3HaKKM CpaBHEHWNA 3HAKOMONOXKNTE/bHBIX PALOB

Mpu3Hak Janambepa

PaankanbHbIN npusHaKk Kowm

MHTerpanbHbI Npn3Hak Kowwm

3HaKonepemeHHble pAaabl. [LoCTaTOYHbIN NPU3HAK CXOAMMOCTM 3HAKONEePeMEHHbIX PAA0B
3Hakouepepytowmiica pag. MpusHak JleibHuua

ABCONOTHAA M YC/IOBHANA CXOAMMOCTb 3HAaKONEPEeMEHHbIX PAA0B

®yHKLUMOHaNbHbIV pag. CTeneHHoM pag,. O6aacTb CXOAMMOCTM GYHKLMOHANIBbHOMO psaaa
Teopema Abena. MHTepBan 1 pagmyc CXOAMMOCTM CTENEHHOTO psaaa

Onpep,eneHme pagnyca CXxognmocCcTu CteneHHoro paaa
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Anroputm onpeaeneHua 0baacTv cXogUMOCTU CTENEHHOTo PAAA C LLEHTPOM CXOAUMOCTU B TOUKE .
Anroputm onpegeneHua 061acTv CXOAUMOCTU CTENEHHOTO PAAA C LLEHTPOM CXOAMMOCTM B TOYKE .
CBolicTBa CTEMEHHbIX PAA0B

Pa3noXeHne 0CHOBHbIX 3/1eMeHTapHbIX PYHKL MM B cTeneHHon pag (Tabauua)
MpUNOXKEeHUS CTEMEHHbIX PALOB K NPUBMMKEHHBIM BbIYMCNEHUAM 3HAYEHUSA GYHKLMU

anI}'IO)-KEHVIﬂ CTeneHHbIX PpAAOoB K I'IpVI6l'IVI)-K€HHbIM BblHUCNEHNAM OonpeaenieHHbIX MHTerpasaos.

Pagbl dypbe. FapmoHUYeCcKuii aHanus

Mepuognyeckme dyHKLUK, X CBOMCTBA

Mepuoanyeckmne npoueccobl. MPOCToe 1 CN0KHOE rapMoHMYeckue KonebaHusa
OpToroHanbHasa cuctema GyHKLUUI, eé CBoMCTBa

Teopema Oupuxne o cxoanmocTtm paga Pypbe

Pag ®ypbe, KoapodnumeHTol Pypbe ANa GyHKLMK C Nepruogom 21

Papg ®ypbe gns YeTHbIX U HEYETHbIX GYHKLMIA C nepuogom 21

PasnoxeHue B pag Pypbe pyHKUMKM ¢ nepnogom 2L

Pagpl ®ypbe Ans YeTHbIX U HeYeTHbIX GYHKLUMI ¢ neproaom 2L

MpeacTaBneHve Henepuoamnyeckon dyHKUUKM pagom Pypbe (pag no KocMHycam)

MpegacraBneHne Henepuoanyeckon dyHKLMn pagom Pypbe (pag No cmHycam)



