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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
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT

1. YK-1 VK-1.1 Bemonuser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOINKH IIOMCKA,

Cnocoben ITOMCK HEOOXOMMMOM JIJIsl |aHaIKM3a U CUHTEe3a HH(GOpMaIUK, BKIIOYAIOIINe

OCYIIECTBIIATh  |pEIICHUS TIOCTABIEHHON |CUCTEMHBII MOAX0 B 001acTH 00pa30BaHuUs

IIOMCK, 3aga4un I/IH(l)OpMaLII/II/I, e€ |YMeHHus: YMCCT aHAJIM3UPOBATh U BBIACIISITD 0a3oBbIe

KPUTHYECKHIA KPUTUYECKUI aHAIIN3, COCTABJISIOLIME TTOCTaBICHHBIX 33/1a4 OCYIIECTBIATh

aHaJIu3 U CUHTE3 |0000IIeHHE U HABbIKHU: BJIAJICET METOJaMU YCTAHOBJICHUSA

uHOpMaMU, |OpEeACTaBICHHE Ha MPUYUHHO-CIICACTBEHHBIX CBSI3€U U OMpeIeTICHUs

IPUMEHSATh OCHOBE 3HAHUMH Han0oJiee 3HAUMMBIX CPEJIM HUX B PEIICHUU

CHUCTEMHBIN €CTCCTBCHHO-HAYYHBIX [IOCTABJICHHBIX 3a/1a4

MOAXO0M 151 JUCUHUIUIH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHMS: 3HACT METOJIMKH ITOCTAHOBKH LIEJIN U
CucremaTuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
uH(pOpMaIIHIO, YMEHHsI: YMEET HAXOAUTh U KPUTHUECKU

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

aHATM3UPOBATH HHPOPMAIINIO, HEOOXOAUMYIO IS
peleHns TOCTaBJICHHOM 3a/1auu

HABBIKHU: BJaJIeeT MEXaHU3MAMHU MTOMCKA
nH(opMaIuu, B TOM YUCIie C MPUMEHEHUE
COBpPEMEHHBIX UH(OPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAJIbHBIA BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOH
BBIOOD

3HAHUSI: 3HAeT UCTOYHUKHU UHOpMaLu, TpeOyeMon
JUISL pEIIEHUs TOCTAaBJIEHHON 3a/1a4uu

YMeHHSI: YMEET UCIOIb30BATh PA3JINYHbIE THIIbI
MTOMCKOBBIX 3alIPOCOB, pacCMaTpPUBaTh X
BO3MO>KHBIE JIOCTOMHCTBA ¥ HEIOCTATKH

HaBBIKH: BIIAJICET CIIOCOOHOCTHIO MOUCKA
UH(OPMAaLIKK 7S peIlIeHHs] TOCTABICHHOM 3ajauu 110
pa3IMYHbBIM THUIIAM 3alIPOCOB

VYK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON cUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTHYECKOTO
aHaJn3a JI0CTYIHBIX
HNCTOYHUKOB

3HAHMS: 3HAET BO3MOYKHBIE BAPUAHTHI PEIICHUS
THUNHWYHBIX 3a7a4

YMeHHsI: yMeeT 000CHOBBIBATh BApUAHTHI PELICHUI
ITOCTaBJIEHHBIX 3a/1a4

HABBIKH: BJIAJI€ET CIOCOOHOCTBIO MpeAIaraTh
BAPUAHTHI PEIIECHUS [TOCTAaBICHHOM 3aa4H
HEJOCTaTKU




VYK-1.5 ®opmynupyeT 1 |3HAHHS: 3HAET OCHOBHBIE pa3inyuus Mexay GakTamu,
apryMEHTHPYET BbIBOJIbI |MHEHHUSAMU, HHTEPIPETAMAMU U OLEHKaMH
¥l CY’KJICHHUS, B TOM YHUCJIe |YMEHHsi: yMeeT (JOPMHUPOBATh COOCTBEHHOE MHEHHUE
C IPMMEHEHUEM 0 (hakTax, MHEHHUSX, MHTEPIPETALUAX U OLIEHKAX
dunocodcxoro uHpOpMaIUU
IOHATUHHOrO annapara |HABBIKH: BIAJEET CHOCOOHOCTBIO (POPMHUPOBATE U
apryMEHTHUPOBATh CBOU BBIBOJIBI U TOUKY 3PEHUS
2. OIIK-1 1.1 3HaTh: OCHOBBI 3HAHUsI: 3HaeT OCHOBBI METOJI0B MOJIEIIUPOBAHMS,
Cnocoben MaTeMaTUKH, PU3UKH, MaTeMaTU4YeCKOro aHalln3a, MaTeMaTH4eCKON
MPUMEHSATD BBIUMCIIUTEIbHOU CTaTUCTUKH
€CTECTBEHHOHAY |TEXHUKHU U yMeHusi: YMeeT IPUMEHATb METOIbI
YHBIE U POrPaMMHUPOBAHUS. MOJIEJIMPOBAaHUS, MATEMAaTUYECKOTO aHAIN3a,
OOIEMHKEHEPH MaTEMaTUYECKON CTaTUCTUKU IPUMEHUTEIBHO K
b€ 3HAHUS, 3ajauaM podeccuoHalbHOM 1eATeTbHOCTH
METO/1bI HaBBIKU: Biazneer MmeTrogamu MOJeINpOBaHus,
MaTE€MaTU4YECKOT MaTeMaTUYECKOI0 aHalln3a, MaTeMaTUYeCKON
0 aHaJIM3a u CTaTUCTHKH MPH PEIICHUH 3a7a4 MPo(ecCHOHATBHOM
MOJIEJIUPOBaHUS, JIeATEITIbHOCTH
teopernueckoro |1.2 YMers: pemats 3HAHMs: 3HAET IPUHLUIIBI PELIEHUS CTAaHJAPTHBIX
u CTaHJapTHbBIC po(hecCHOHANIBHBIX 3aJ1au C IPUMEHEHUEM METO/1bI
SKCIIEPUMEHTAb [IpodeccuoHaIbHbIC MOJIEJIMPOBAHUS, MATEMAaTUYECKOTO aHAIN3a
HOTO 3aj1a4u ¢ IPMMEHEHHEM |YMEHMs: YMEET pelarh CTaHJapTHBIC
HCCIeA0BaHUs B |€CTCCTBEHHOHAYYHBIX U npodeccroHaIbHbIE 331a41, IPUMEHSISI METObI
npoecCHOHANb |00IIENHKEHEPHBIX MOJICJINPOBAHUSA, MATEMAaTUYECKOIO aHAJIN3a,
HOWM 3HAHUH, METO/IOB €CTECTBEHHO-HAYYHbIE U OOILENHKEHEPHBIE 3HAHUS
NEATENILHOCTH  |MAaTeMaTU4ecKOro HaBBIKU: Briasneer Mmetonamu pemieHus cTaHAapTHBIX
aHajau3a u npodecCHOHATBHBIX 3aa4
MOJIETIMPOBAHUSL.
1.3 VImeTh HaBbIKHU: 3HAHUsI: 3HAET IPUHLHUIIBI TEOPETUUYECKOTO U
TEOPETUYECKOI0 U AKCIEPUMEHTAJILHOTO UCCIIEI0BaHUSI OOBEKTOB
AKCIIEPUMEHTAIBLHOTO poeccCuoHaNBbHOM e TeNIbHOCTH
MCCIIEN0BAHNUS OOBEKTOB |YMEHMsI: Y MEET IPUMEHSATD PE3YJIbTAThI
poheCCUOHATBHON TEOPETUYECKOTr0 U IKCIIEPUMEHTAIBHOTO
eI TEIbHOCTH. HcCIe0BaHus 00BEKTOB MPohecCHOHATBHOM
JIeSITEIIbBHOCTH
HaBbIKU: [[pyMEHsIET HaBBIKM TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIE0BAHUS 0OBEKTOB
PO eCCHOHATBHON JeATETHHOCTH

Paznen 2. MECTO IMCHUIIIMHBI B CTPYKTYPE OIIOIT

JucnunianHa oTHocuTes K 00s3aTenbHoi yactu OITOIN.

JucnumnnuHa sSBIseTcs 00s53aTeTbHON

Jns  mpomomxkenust  (GopMHpOBaHUS — 3aABICHHBIX  KOMIIETEHIIMH  HEOOXOIWMBI  3HAHUS
MPEAMIECTBYIOMNUX  OUCHUIUIMH:  MHGOpMaMOHHBIE  TEXHOJOTMH  (BKJIIOYas  OCHOBBI
nporpammupoBanus) (YK-1), Hauepratenpnas reomerpust u unxenepHas rpaduka (YK-1)
W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOHM Ui MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIIETCHIIMM B CIEAYIOMUX TUCHUIUTHHAX: Teopust BEpOsSATHOCTEN U MaTeMaThyecKasi CTaTUCTHUKA
(OIIK-1), Mopnenupoanue cucrem (OIIK-1), CmocoObsl ydeTta W METOIBI MOICIMPOBAHUS
o0wvekToB. Pazmen [denaponorus (YK-1); rocymapcTBeHHOUW HMTOTOBOM arrectanuu B (opme:
BrimotHeHME ¥ 3amuTa BRITYCKHOM kBanuukaruonHoi padotsl (OI1K-1), Bemonnenue n




3alMTa BRIMTYCKHON KBanndukarmonnoi padotsr (YK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asSBICHHBIX KOMIIETCHIUN HMCIIOIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peaM3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN

oaAXOAbI.

OCHOBHBIMH CTPATCTUYCCKUMU TCXHOJIOTUSAMU ABJIAIOTCA: JICKIUMOHHBIC 3aHATHA, IMPAKTHYCCKUC

3aHATHUA, TPOLEAYPHI CAMOOOYUEHHUS

Ha JOCTHUIKCHHUEC KOHKPCTHBIX ueneﬁ O6y‘IeHI/I${ HaITpaBJICHEI

TCXHOJIOTHH: 3aJlaHH A, I/IH(i)OpMaL[I/IOHHbIG, KJIIaCCHYCCKas JICKIIUA

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemecTp

IIPUMCHACMBIC TAaKTHUYCCKHUE

Bunnl u TeMEbI 3aHATHH

KonnuectBo
4acoB

dopmupyemsble
KOMIETECHLINU

Pa3pnen 1. JIuneiinas aiareopa

25

Jlexuus. Jleknus Nel. Beenenue B kypc marematuku. [lonstue
Martpuiibl. KBagparusie Matpuilsl. OnpeaeauTenu 2-ro u 3-ro
nopsaka. Munopsl. Anredpandeckue JonoinHeHus. Pasnoxxenue
ONpEeETUTENS MO 3EMEHTaM NepBOil cTpoku. Onpeaenurenu n-ro
nopsinka. OCHOBHBIE CBOMCTBa onpeaenureneit. Teopema o
Pa3I0KEHUH ONPEACIIUTENS 110 3JIEMEHTAaM IIPOU3BOJIBHOTO Psija.
Teopema 06 aHHYJIMPOBAHUM ONPEAETUTENS.

2

[Ipaktuueckoe 3anstue. [lpaktuyeckoe 3anarue Nel.
OnpenenuTenn, X CBOUCTBA. BeIUncieHne onpeaeInTelei.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3ansarue Ne2. Brluucinenue
onpezaenuTenel. Berunciaenue MuHopa, anreOpanyeckoro
JIOTIOJIHEHU.

Jlexums. Jlekmus Ne 2. Matpuiia, ee pazmep. KanpaTnas matpuna,
OCHOBHBIE MOHATHS (TIOPAIOK, €IUHUYHAS MAaTPHIIA,
HEBBIPOXKJICHHAs, TPEYToJibHas1). PABEHCTBO MaTpHII, CIIOKEHUE
MaTpHll, CBOMCTBA. Y MHOKEHUE MATPUIIBI HA YHUCIIO, CBOMCTBA.
[IpousBenenue Marpuil, cBoiictBa. OOpaTHasi MaTpuIila, TeOpeMa
CYIIIECTBOBAHMSI, TEOpPEMa €IMHCTBEHHOCTH.

ITpakTueckoe 3austue. [Ipaktuueckoe 3anarue Ne 3. [lelicTBus
HaJl MaTpULIAMU: YMHOKEHHUE HA YUCIIO0, CII0KEHNE, YMHOKECHHUE
MaTpuil. Beranuciaenne o0paTHON MaTPULLL.

Jlexuwms. Jlekmus Ne 3. Cucrema TuHENHHBIX YpaBHEHUN, OCHOBHBIE
NOHATHS (pellieHNe, COBMECTHbIE, HECOBMECTHBIE, OIIPE/IeTICHHBIE,
HEOIpeieNIEHHbIE, OTHOPOIHbIE, HEOIHOPOAHbIE). MaTpHuuHas
3aIllCh U pelIeHHe B MaTPUUHOM opMe cucTeM JIMHEHHBIX
ypaBHeHui. IIpasuno Kpamepa, Teopema Kpamepa. Ycinosue
CyILIECTBOBAHUS HETPUBUAIBHOTO PEIIEHUS OJHOPOJIHON CHCTEMBI.
Pemrenne npon3BOIBHBIX CUCTEM JIMHENHBIX YPABHEHUN METOIOM
I'aycca.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 4. Pemienne
CUCTEM JIMHEHHBIX YPABHEHUH MAaTPUYHBIM METOIOM H METOJIOM
Kpamepa.

[IpakTuueckoe 3ansatue. [Ipaktuyeckoe 3ansarue Ne 5. Pemnienue
CHCTEM JIMHEHMHBIX YpaBHEHMM MeTooM ['aycca.

OIIK-1, VK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.

Pa3nen 2. BekTopHasi aareopa

23

Jlexnwmst. Jlekuus Ne 4. CkansipHbIe U BEKTOpHBIE (pu3nuecKue
BEJIMYMHBI (CKOPOCTh, YCKOpEHHE). BEKTOPBI, OCHOBHBIE IOHATHS.
PaBencTBO BEKTOpOB. JIMHENHHBIE ONIEpALIMK C BEKTOPAMH,
cBoiicTBa. OpT BekTopa. Teopema (Ipu3HaK KOJUIMHEAPHOCTH
BEKTOPOB B reomMeTprueckoit popme). [Ipoekius Touku, BEeKTOpa Ha
ock. CocTtaigronias BekTopa. CBOWCTBA NPOEKITHIA.

[Mpaktuyeckoe 3anstue. [IpakTrueckoe 3ausaTre Ne 6. OCHOBHbBIC
HOHATHUS anreOpsl. JIMHEHHBIC onepaliy Hal BEKTOPaMH B
reoMeTpuYecKoil hopMe.

Jlexuums. Jlekus Ne 5. [IpsimoyronbpHas cucrema KOOpAUHAT.
Koopaunartsl Touku u Bektopa. [j1s1 BEKTOPOB, 3aJaHHBIX CBOMMH
KOOPJIMHATAMMU: YCIOBUE PABEHCTBA, JIMHEIHBIE ONepaliu, prU3HaK
KoJutnHeapHocTu. CKasipHOEe TPOU3BEICHUE, €T0 CBOMCTBA, 3aIUCh
B KOODJAMHATHOH GopMe, MEXaHHMYECKHH CMBICI.

IIpaktrnueckoe 3ansatue. [Ipaktudeckoe 3anarue Ne 7. basuc.
Koopnaunats! BekTopa. JInHeiHbIe onepanyuy B KOOPIMHATHOM
dhopme. IIpoekimsa BekTopa Ha OCh.

[TpakTueckoe 3austue. [Ipaktuueckoe 3ansatue Ne 8. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB.

Jlexuus. Jlekuust Ne 6. BekropHOE pon3BeEHHE, ET0 CBOMCTBA,
3aMnMch B KOOPJIMHATHON opMe, MEXaHUYECKHIT CMBICII.
CMemraHHOE TPOU3BENICHUE, €ETO CBOMCTBA, 3aIIMCh B KOOPIUHATHOU
(hopMme, reoMETPUUECKHIT CMBICIL.

[Tpaktuyeckoe 3anstue. [Ipaktuueckoe 3anstue Ne 9. BekropHoe,
CMEIIIAaHHOE MTPOU3BEICHHE BEKTOPOB.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepuaa U MOJAr0TOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YeHUE JAOMOIHUTEIHHOTO MaTepHalia, BBITIOJHEHNUE
JIOMAIIHHX 3aJaHui 1 pacueTHO-rpadUIECKUX padoT.

OIIK-1, VK-1

Pa3nen 3. AHajiuTHYECKAsI TeOMETPHS

25

Jlekuus. Jlekuus Ne7. [IpeqMer aHATUTHYECKOW reoMeTprn. JInHum
Ha IUIOCKOCTH U UX ypaBHEHMs. /[B€ OCHOBHBIE 3a7a4u
aHanuTH4ecKkoi reomerpuu. lIpsimas Ha ruiockocTr. YpaBHeHUe
IIPSAMOM, POXOIAIIEN Yepe3 NaHHYIO TOUKY B JTaHHOM
HaIlpaBJICHUU. Y PABHEHUE MPSIMOU C HOPMAJIBHBIM BEKTOPOM U
Toukoil. O0111ee ypaBHEHHE IPSIMOM Ha MIIOCKOCTH U €0 YacTHBIE
cily4yau. YpaBHEHHE MPSIMOU € YIIIOBBIM KO3 PUIIMEHTOM U
HayalbHOM opJuHAaTON. ['eoMeTprudeckuii CMBICI KO3 PHUIIUEHTOB.
YpaBHeHHE NPSIMOI, TPOXOAIIEH Yepe3 IBE JaHHBIE TOUKHU. YTOII
MEXIY MPSMBIMH, YCIOBUE NTapaJLIEIbHOCTH U
NEePHEHINKYISIPHOCTH IPSIMBIX.

ITpakTueckoe 3ansatue. [Ipakruueckoe 3ansrue Ne 10. IIpsmas va
IJIOCKOCTH. BUBI IPSAMBIX Ha MJIOCKOCTH.

ITpakTueckoe 3ansatue. [Ipakruyeckoe 3anstue Ne 11. IIpsamas va
IUIOCKOCTH. YTOJ MEKIY IPSIMBIMH, YCIOBHE NAPAJUIEIBHOCTH U

OIIK-1, YK-1




NEPIEeHIUKYJISIPHOCTH MPSIMBIX.

Jlexuus. Jlekuust Ne8. KpuBble BTOporo nopsijika: OKpy»KHOCTb,
aJuMIc, runepboa, mapadona. X kaHOHUYECKHE YpaBHEHUSI.
Hccnenoanrie GopmMbl KPUBBIX BTOPOTO MOPSIIKA 11O
KaHOHMYECKUM ypaBHEeHUSM. [locTpoeHre KpuBbIX.
IloBepxHocTu 1 X ypaBHeHU. [IoBEepXHOCTH BTOPOT0 HOPSIAKA.

[IpakTuueckoe 3ausarue. [Ipakrudeckoe 3anstue Ne 12. [onsipHas
CUCTEMA KOOpJUHAT.
KpuBble BTOporo nopsiaka.

Jlexuus. Jlekuust Ne9. Jlunuu B mpoctpanctse. [psimast munus,
oOuiee ypaBHEHHE MPSIMON, KAHOHHYECKOE, BEKTOPHOE U
napaMmerpuueckoe. BzanMHoe pacnosiokeHue npsMbIX U
IUIOCKOCTEH. Y coBHe MapauieTbHOCTU U NePIIeHANKYISIPHOCTH
MPSAMOM C MNIOCKOCTBIO. YTOJ MEXIY NPSIMOM U IJIOCKOCTBIO.
[Iepeceuenne NPsIMOIA € MIOCKOCTBIO.

[Ipaktuueckoe 3anstue. [Ipaktudyeckoe 3ansarue Ne 13. [TnockocTs,
npsiMasi B IPOCTPAHCTBE, UX BHJIBL.

[Ipaktuueckoe 3anstue. [Ipaktudyeckoe 3ansarue Ne 14. [TnockocTs,
npsiMasi B MPOCTPAHCTBE. Y CJIOBHE MapaJUIeNbHOCTU U
NEePHEHANKYIISIPHOCTH TIPSIMOM C IITIOCKOCTBIO. YTOJ MEXAY MPSMOU
U TUIOCKOCTBIO.

3amanus A1 CaMOCTOSITEIIEHON pabOThI, B TOM YUCIIC BHITIOJTHCHHE
KP, PTP

V3y4eHne JTeKIMOHHOTO MaTepraia U OJIrOTOBKA K TEKYIIEMY
KOHTPOJIIO, W3YyUEHHE JOMOJHUTEIHHOTO MaTepHaa, BBITOJTHCHHUE
JIOMAIIHUX 3aJaHui 1 pacueTHO-rpabHIeCKUX PadoT.

Pa3zgen 4. BBenenue B MaTeMaTHYECKHI aHAJIN3

23

Jlexuums. Jlekus NelO. ITonsiTue okpecTHOCTH TOUKH. beckoHeuHo
MaJble QYHKIMH U uX cBoMcTBa. [Ipeaen GyHKIMHN B TOUKE U HA
0ECKOHEUHOCTH. ACUMITOTHYECKUE Pa3IoKeHUE (PYHKIUH,
umerouieit npeaen. ['opuzoHTanbHas acCUMOTOTa Tpapuka GyHKIUH.
OcHOBHBIE TEOPEMBI O IIpeseax: Mpeies MOCTOSHHOM, IPeaes
CYMMBI, IPOU3BEJCHUS U YaCTHOTO ABYX QyHKImil. [Ipenen
cinoxxHoi pyHkimu. Teopembl 00 OrpaHUUEHHOCTH (DYHKIIUH,
UMEIOLIEH Mpesesn, 0 COXpaHEeHUH 3Haka QyHKIMHU U ee Ipenena, o
IIPEAEIIBHOM IIEPEX0/IE B HEPABEHCTBE, O NPEIEINIE CII0KHOU
GyHKIMN.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3ansatue Ne 15. @ynknun
JIEHCTBUTEIILHON TIEPEMEHHOM, 00JIaCTh OTMIPEICIICHHUS.
Boluncnenue npenenoB. PackpbITie HEONPEAECICHHOCTEN.

Jlexuus. Jlekuust Nel1. CpaBHeHHE OECKOHEYHO MaJIbIX (PYHKIIMM.
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (DYHKIIMH U UX CBOWCTBA.
I1epBbIil 1 BTOpOH 3aMedaTeNbHbIE PEENbI U CIEICTBUS U3 HUX.
Hatypanbhslie norapugmsel. Tabnuia S5KBUBaJICHTHBIX OECKOHEYHO
Manbix. OgHOCTOpOHHME TTpenesbl. HempepbhlBHOCTh (GYHKIMH B
TOYKE. ACUMITOTHYECKOE BBIpAXKEHUE [l HEMPEPhIBHON (PYHKIIUU
B MaJIOl OKpecTHOCTH Touku. CBoMcTBa QYHKIIUI, HEPEPHIBHBIX B
TOYKE.

IIpakTuueckoe 3anarue. [Ipaktuueckoe 3anstue Ne 16.
3aMeyareabHbIE IpEaCIIbl.

IIpakTuueckoe 3ausarue. [Ipaktuueckoe 3anstue Ne 17.
OKBHUBaJICHTHbIE OECKOHEUHO Maible (QyHKIMH. Beruucnenue
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npenenoB. OJHOCTOPOHHHE MPEJIEIbI.

Jlexnwmst. Jlekuus Nel2. Touku pa3peiBa HyHKIIMH, KX
kiaccugukanus. HenpepbIBHOCTh 371€eMEHTapHBIX (PYHKIMIA.
beckoneyno 6onbmiast QyHKIHS B TOUYKE M HA OECKOHEYHOCTH.
TeopeMsl 0 cBA3M OECKOHEUHO 0OJIBIION U OECKOHEUHO Malon
¢ynkuunii. BeptukansHas acumnroTa rpaduka GyHKINH.
OnpezneneHye HaKJIOHHON aCUMITOTHI Tpaduka QyHKIMH,
HE00X0IMMOE U JOCTATOYHOE YCIOBUS UX CYLIECTBOBAHMSL.
CBolicTBa (DYHKIIUI HEMPEPBIBHBIX HA OTPE3KE.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 18. CpaBHeHue
OeckoneuHo Maibix. HerpepbiBHOCTE. ToUukH pa3phbiBa.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, PTP

W3yueHne TeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YCHHUE JOMOJHUTEIHLHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 3aJaHUil U pacuyeTHO-rpadnYecKuX padoT.

Paspnen 5. {u¢pdepenunanbHoe ucHuciaeHne GyHKIUN 0QHOM
nepeMeHHOol

38

Jlexnus. Jlekuus Ne 13. Tlonsitue npou3BoaHOM. Y cioBue
CYIIIECTBOBAHHS MTPOU3BOIHON. ['eomMeTpruyeckuii u Gu3NIecKuit
cMbIcI pou3BoHOM. [IpaBmiia muddepennrpoBanus.
[TpousBoaHas oOpatHO# GyHKIMHA. BEIBOI (hOpMYIT TPOU3BOIHBIX
OCHOBHBIX AJIeMeHTapHbIX pyHKUui. Jlorapupmuueckoe
nuddepeHIIIpOBaHNE.

[IpakTuueckoe 3ausarue. [Ipakruueckoe 3anstue Ne 19.
Brruncnenue npon3BogHON ¢ TOMOIIBIO IPABUII
nrddepeHIIPOBaHNS M TaOJNUILI TPOU3BOIHBIX.

[TpakTueckoe 3austue. [Ipakrnueckoe 3anstue Ne 20.
Huddepenunpopanue ciaoxuoi Gynkun. Jlorapudpmuyeckoe
JubdepeHIIIpOBaHNE.

Jlexuus. Jlekuust Ne 14. [Ipon3BoaHbIE BBICIIMX OPSAKOB.
Juddepennman pyHKIHHM 1 ero cMBICI. BhipakeHue Mpon3BOAHBIX
BBICHIMX MOPSIKOB uepe3 quddepenuan. [punoxenue
muddepeHnmana K IpuOIMKEHHBIM BHIYUCICHUSIM.
JuddepenunpoBanue GyHKIUHI 3aJaHHBIX HESIBHO U
apaMeTPUYECKHU.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 21.
[TpousBoaHbIe BhICIINX MOPsiAKOB. uddepenurpoanne GyHKIUH,
3a/IaHHBIX HESIBHO U IAPAMETPUYECKH.

Jlexums. Jlekmus Ne 15. Teopema depma 1 ee reOMETPUUYECKHAN
cMmbica. Teopema Ponst u ee reomerpuueckuii cMbIcil. Teopema
Komm u cnencreue u3 Hee. Teopema Jlarpanxa u ee
reoMeTpuueckuil cmpica. @opMyia KOHEUHBIX MPUPAIICHUI.
IIpasnno JlonuTans. PackpbeITie HEOIIpEAEeIEHHOCTEMH.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 22.
Juddepenunan u ero UCMoJIb30BaHUE AJIs MPUOIMKEHHBIX
BBIYVCJICHUN.

IIpaktnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Ne 23.
Du3n4eCKU U TEOMETPUYECKUI CMBICII IPOU3BOJHON. Y paBHEHUE
KacateabHON 1 HopManu. IIpasuiao Jlonmrans.

Jlexuwmst. Jlekuus Ne 16. Bozpacranue n yosiBanue QpyHKIIMH HA
uHTepBase. JloCTaTOYHbIN MpU3HAK BO3PACTAHUS U YOBIBAaHHS
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dbyakuun. Touku sxcTpemyma. HeoOxomumplii mpu3Hak
CYLIECTBOBaHUA 3KcTpeMyMa. [IepBrIil 1 BTOPOIl JOCTATOYHbIE
MPU3HAKU CYIIECTBOBaHUS SKcTpeMyMa. Haunbomnbiee u
HaUMEHbIIIee 3HAYCHUS PYHKIIMH HA OTPE3KeE.

IIpakTunueckoe 3ausarue. [Ipaktuueckoe 3anstue Ne 24,
MoHOTOHHOCTH PpyHKIMH. DKcTpeMyMbl. Haubosnbiiee u
HauMEHbIlIee 3HaYeHHe Ha oTpe3Ke. TeKCToBbIe 3a]aul Ha
KCTPEMYM.

Jlexmms. Jlekrust Ne 17. BeImyKJ1oCTh M BOTHYTOCTB Tpadrika
¢dbyHKMH. JlocTaTOYHBIN MPU3HAK BBITYKIOCTA WU BOTHYTOCTH
rpaduka Gynkiuu. Touku nmepernda. ACUMOTOTH rpaduka
byHakr. HeoOX0IMMBIN U JOCTATOYHBIN TPU3HAKU
CYIIIECTBOBAHMSI ACUMIITOT.

[Ipaktuueckoe 3anstue. [Ipaktuyeckoe 3anarue Ne 25. Touku
neperuoda, BBIMYKIOCTh U BOTHYTOCTh Tpaduka GyHKINU.
AcnuMnTorsl rpaduka QyHKINN.

[IpakTuueckoe 3ausarue. [Ipakruueckoe 3anstue Ne 26.
IIpousBoauas u ee npwioxkenus. Ilocrpoerue rpaduka GyHKIINN.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHMCJIE BHIMOJHEHUE
KP, PI'P

W3ydeHue TeKIIMOHHOTO MaTepuaa U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJII0, W3y4YEHUE JAOMOIHUTEIHHOTO MaTepuasa, BhIMOJIHEHNE
JIOMAIIHHX 3aJaHui 1 pacueTHO-rpaduIeCcKUuX padoT.

12

Pa3nen 6. KomniiekcHble uncia. JiaeMeHThl TeOpuH GyHKIUH
KOMILIEKCHOI'0 IlepeMeHHOr0

10

Jlexuus. Jlekuust Nel8. KommnekcHble uncia, apudmernyeckue
JecTBUS HaJl KOMITJIEKCHBIMM YHCIIaMU B alireOpandeckoit popme.
N300pakeHre KOMIUIEKCHBIX YMCEN Ha TNIOCKOCTH (TOYeqHas U
BEKTOpHasi UHTepIpeTays). Moaysib U apryMEeHT KOMITJIEKCHOTO
ymcna. Tpuronomerpuueckast popma KOMIJIEKCHOTO YUCIIA.
YMHOKEHHNE U I€JIEHNE KOMIUIEKCHBIX YHACEN B
TPUTOHOMETPHUUECKOH (opMe U UX TeOMeTprudecKas
UHTEpIpeTanus. Bo3BeneHue B CTENEHb.

W3BnedyeHne KOpHA U3 KOMIUIEKCHOTO YHCIIA B
TpUroHOMeTpHueckor opme. I'eomeTprueckuii CMbICHT onepanuu
u3BiiedeHust KopHs. [lokazarenbHast QyHKIUSA C KOMIIJIEKCHBIM
nokasareneM u ee cporictsa. @opmyna Oitnepa. [lokazarenpHas
dbopma KOMIUIEKCHOTO urciia. JIeMCTBUS HaJl KOMITJIEKCHBIMU
YHCIaMU B TIOKa3aTelnbHON hopme. OcHOBHBIE (DYHKITMH

IIpaktnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Ne27.
KommiekcHble uncina, 1eicTBUS Hajl HUMH B Pa3JIMYHbIX OpMax.
DYHKIMS KOMILUIEKCHOTO MIEPEMEHHOTO.

3amanus A7 CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHue TeKIIMOHHOTO MaTepraia U MOJIrOTOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMIOJTHEHNE
JOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT.

Wnas xoHTakTHAsg padora:

IloaroroBka kK PK3aMeHY

30

IIpoBeaeHNME PK3aMeHa

OIIK-1, VK-1

2 cemecTp




Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

Pa3znen 1. ®yHKIMHU HECKOJIBKHUX NepPeMEeHHbIX. JJIeMEeHThbI
TEOPHH NOJIA

21

Jlexuus. Jlekuust Ne 1. HexoTtopble NOHATHS TOIIOJIOTUH
(OKpecTHOCTh TOYKH, BHYTPEHHSS TOUKA MHOKECTBA, OTKPBITOE
MHO’KECTBO, 3aMKHYTOE MHOXECTBO, CBI3HOCTh). @YHKIUS IBYX U
HECKOJIbKUX NEPEMEHHBIX KaK (pyHKIMA TouKu. EcTecTBeHHas
oOmacte onpeneneHus. ['eomerpuueckoe n3o00paxkeHune GyHKIUNA
IBYyX nepeMeHHbIX. [locTpoenue obnacreil, mosyyaeMbix
IIEPECCUCHUEM IIOBEPXHOCTEN. JINHUM 1 TOBEPXHOCTU YPOBHS.
[Tpenen u HenpepbIBHOCTh (PYHKIIMU HECKOJIBKUX I1€PEMEHHBIX.
CpoiicTBa (yHKUHMI HETIPEPHIBHBIX B OrPAaHHYEHHON 3aMKHYTON
001acTH.

2

[Tpaktuyeckoe 3anstue. [Ipaktrueckoe 3ansatue Ne 1.006macth
orpezeneHus QyHKIMU JABYX nepeMeHHbIX. [Ipexen n
HEIIPEPBIBHOCTS.

Jlexuus. Jlekuust Ne 2. YacTHble Tpou3BOAHbBIE U TUd(epeHIab.
Nx reomerpuueckuii cMpici. [loaHoe npupamienrne GyHKIUU
HECKOJIbKUX NepeMeHHbIX. [Ipuparnienne nuHeiHol GyHKImH,
JMHEWHAas almpoKCUM anus GyHKIUU B OKPECTHOCTH TOYKH.
Huddepenunpyemocts. [Tonnsrit nuddepenman. Heobxoaumbie u
nocrarounbie ycnosus auddepennupyemoctn. [Ipumenenne
nonHoro nuddepeHipana K oleHKe morpenrHocTy. YacTHoie
MIPOM3BOJIHBIC BBICIINX MOPSIKOB. PaBEeHCTBO CMEIIaHHBIX
IPOU3BOJIHBIX.

[TpakTueckoe 3austue. [Ipaktuueckoe 3anstre Ne 2. YactHble
IPOM3BOJIHBIE TIEPBOTO U BTOPOTo nopsaka. Juddepeniuan u ero
IPWIOKEHUS JJ1 TPUOIMIKEHHBIX BBIUYMCICHUN.

[Ipaktuueckoe 3anstue. [Ipaktuueckoe 3anarue Ne
3. duddepennmpoBanue GyHKImii, 3a7aHHBIX HessBHO. KacarenbHas
IIJIOCKOCTh M1 HOPMaJlb K TOBEPXHOCTH.

Jlexuus. Jlekuust Ne 3. DxctpemyM (QyHKIMU ABYX MEPEMEHHBIX.

HCO6XOI[I/IMOC YCIOBHUEC 3KCTpEMYMaA U €ro FeOMeTpI/I‘IeCKI/Iﬁ CMBICII.

HoctatouHoe yciaoBHue 3KcTpeMyMma. AOCOTIOTHBIN IKCTPEMYM U
AITOPUTM HaXOXKIECHUSI.

IIpaktnueckoe 3ansaTue. [Ipaktnueckoe 3anarue Ne 4. DxcTpemym
¢yHKUIMU 1BYX nepeMeHHbIX. Hanbospiee 1 HauMeHbIee
3HaYeHHUA QYHKIINYM B 3aMKHYTOM OTpaHUYSHHON 00JIACTH.

3amanus A7 CaMOCTOSITENIbHON pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepuaia U MOJrOTOBKa K TEKYIEMY
KOHTPOJTI0, M3y4YeHHUE JAOMOTHUTEIHHOTO MaTeprasa, BHIMIOJTHEHNE
JOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT.

10
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Pa3znen 2. UnTerpajbHoe HcuMcjaeHne

58

Jlexmms. Jlexmust Ne 4. TlepBooGpaznas pynkius. Teopema o
pa3HoCTH JBYX NepBooOpa3HbiX. HeomnpeneneHHbIi HHTETpal.
Tabmuia npocteitmux naTerpanoB. OCHOBHBIE CBOMCTBA
uHTerpaia. lHBapuaHTHOCTH BHJIa MHTETpaJia OT BEIOOpa
aprymeHnTa (IpUHITUI TOJIBEICHUS 1O 3HaK nuddepeHiuana).
OCHOBHBIE METOJIbI MHTETPUPOBAHUS: PA3TOKCHHSI,
MHTETPUPOBAHUS TIOJICTAHOBKOW (TPUTOHOMETPUYECKHE
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MOJICTAHOBKH ), UHTEIpUPOBaHUe 1o yacTsM. Bo3BpaTHoe
WHTErPUPOBAHUE.

[IpakTnueckoe 3ausatue. [Ipaktudyeckoe 3ansarue NoS.
HenocpenctBeHHOE MHTETPUPOBAHUE: METOT PA3JIOKEHMUS,
10JIBeJICHUE MO 3HaK AuddepeHnuana.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3ansatue Ne 6. 3ameHa
HepeMEHHOI ¥ MHTETPUPOBAHHUE 10 YaCTSIM B HEOIPEICICHHOM
naTerpaie. Meron noaseaeHud no quddepeHual.

Jlexknus. Jlekuus Ne 5. MHOrousieHbl OT OJIHOW MEPEMEHHOM.
[enenne MHOrowIeHoB ¢ ocratkoM. Teopema besy. Kopuu
MHorouwieHa. OCHOBHas TeopeMa anreopsl. Paznoxenue
MHOTOYJICHA C JCHUCTBUTEIHHBIMH KO (OUIIMEHTAMH HA TUHCHHBIE
W KBaJIpaTUyHble MHOXKUTETH. [IpocTelimue npodu. Paznoxenue
pallMOHAJILHBIX APOOEH.

[IpakTuueckoe 3austue. [Ipaktuyeckoe 3ansarue Ne 7.
HHuTerpupoBanne BRIPAKCHUHN, COACPKAITNX KBAAPATHLIN

Jlexuus. Jlekus Ne 6. IaTerpupoBanue npocTeUInx
ApparMOHAILHOCTEN (TMHENHON, KBaAPaTHUHOH ).

[IpakTuueckoe 3austue. [Ipaktudeckoe 3ansarue Ne 8.
HHTerpupoBanne NpocTEHITNX UPpPalimoOHAILHOCTEH

[Ipaktuueckoe 3anstue. [Ipaktuueckoe 3anarue Ne 9.
HHTerpupoBaHue palliOHAILHBIX M HPPAIMOHAIBHBIX (DYHKITHH.

Jlexuums. Jlekus Ne 7. IaTerpupoBaHue TPUrOHOMETPUUECKHUX
hyHKIHA.

[IpakTuueckoe 3austue. [Ipaktudeckoe 3ansarue NelO.
HHTerpupoBaHyie TPUTOHOMETPHYECKUX (D YHKITUH.

Jexuus. Jlekuust Ne 8. OnpenesieHHbI HHTErpal 1o OTPE3KY, ero
reoMeTpuueckuii cmbici. CBOMCTBA ONPEACICHHOTO HHTETpaa,
TeopeMa 00 OLIEHKEe MHTEerpajia, o cpeiHeM 3HaueHuH. MHrerpan ¢
MIEpEMEHHBIM BEpXHUM npenesioM. Teopema bappoy. @opmyia
Herotona-JleitOnuna. aTerpupoBanue mo 4actsaM 1 3aMeHa
IIEPEMCEHHOM .

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Nell.
Beraucnenue onpeaeneHHOro HHTErpaa 1no oTpesKy.
M HTErpupoBaHue MO 4acTIM B ONPEACICHHOM HHTErpase.

[TpakTueckoe 3anstue. [Ipaktuueckoe 3anarue Nel2. 3ameHa
NEpPEMEHHOI B OTpeIeIeHHOM HHTerpaje. MeTosa noBeAeHus o
JuddepeHIman.

Jlexuus. Jlekuust Ne 9. 'eomerpuueckue NpuiIoKeHUs
ONPENIETICHHOT 0 UHTETpaja, BBIYMCICHUE TUIOAAEH, ITTMHBI IyTH,
o0beMa Tena 1o IJIoLIaIsIM MONEPEeYHbIX CeUeHH, o0beMa Tena
BpauieHus. BerancieHne Macchl IpsIMOTO CTEPIKHS.
HecobcTBennsle nuTerpaisl 1 u 2 poaa.

IIpaktnueckoe 3ansatue. IIpaktnyueckoe 3ansarue Nel3.
['eomeTpuyeckre NpuiIOKEHUs OMPEAEICHHBIX UHTETPAJIOB:
ILIONIAb INIOCKOH (DUTYPEI, 00HEM TEJIa BpallleHUsl, JIWHA JTYTH.

Jlexuust. Jlekuus Ne 10. O61mas cxema mocTpoeHHs! ONpeaeIeHHbIX
uHTErpasioB 1o ¢urype. [I10THOCTH pacnpeenenrs Macchl Mo
¢urype. 3anaua o macce ¢purypsl. [lonarue onpeaeneHHOro
uHTerpana nmo ¢urype. Buasl nuarerpanos. JloctatouHoe yciaoBue
CYILLECTBOBaHMS OIIPEIEICHHBIX HHTErpaioB. CBolicTBa
OIpEeNIeNIEHHBIX HHTETPpaJIoB o (urype. I'eomMmeTpuyeckuii CMbICI:




3amaya 00 00beMe MIJIMHIPUIECKOTO TeJIa, O TUIOIIAIH
LAJIMHIPUYECKON TOBEPXHOCTH.

[IpakTuueckoe 3ansarue. [Ipaktuueckoe 3anstue Nel4.
HecoOcTBEeHHBIE HHTETPAJIBL.

[IpakTuueckoe 3ausarue. [Ipaktuueckoe 3ansatue NelS.
Du3nuecKue IPUIOKEHHUS ONPEICICHHBIX HHTEIPAJIOB.

Jleknus. Jleknusa Ne 11. Beruucienue q1BOMHOTO MHTErpaia B
JIEKAPTOBLIX U IMOJIIPHBIX KOOPAMHATAX.

IIpakTnueckoe 3austue. [lpaktudeckoe 3anarre Nel6. JIBoiiHOM
MHTErpaJl B IEKAPTOBBIX U B MOJISIPHBIX KOOPAMHATAX.

Jlexuus. Jleknus Ne 12. Beruucienue TpoiiHOro HHTErpajia B
JIEKaPTOBBIX, WIHHAPHYECKUX U CHEPHUECKUX KOOPAMHATAX.

IIpakTuueckoe 3austue. [lpaktuyeckoe 3anarue Nel7. TpoitHoit
MHTErpaJl.

[Ipaktuueckoe 3anstue. [lpaktuueckoe 3anarue Nel8.
['eomeTpuyeckre 1 MEXaHUYECKUE MPUIIOKEHHUS IBOMHOTO
MHTErpaja.

Jlexuus. Jlekuust Ne 13. ['eomerprueckne npuiioKeHUs JBOMHOIO U
TpoiiHOro uHTerpanoB. KpuBoauHelHble HHTErpaibl IEPBOrO U
BTOPOIO POAA.

[Ipaktuueckoe 3anstue. [Ipaktuueckoe 3anarue Nel9.
Kpusonuneiinsie narerpais! 1 u 2 poja.

3aaHus 111 CaMOCTOSITEIIbHOM padOThI, B TOM YHCJIE BBIMOJHEHUE
KP, PI'P

W3ydeHue JeKIIMOHHOTO MaTepuaa U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMOJHEHNE
JIOMAIIHHX 3aJaHui 1 pacueTHO-rpadUIECKUX padoT.

16

Paznen 3. Inddepennuannabie ypaBHeHHs

29

Jlexuus. Jlekuust Ne 14. ®dusnueckue 3agauu, IPUBOJAIINE K
T depeHIMaIbHbIM YpaBHEeHUSIM. OCHOBHBIE OIIpeIeIEHUsI.
JuddepenunansHble ypaBHeHUs epBoro nopsaka. HauansHbie
ycnous. 3agaua Komm. Teopema cyiiecTBoBaHUs U
€AMHCTBEHHOCTH perieHus 3a1aun Komu. OOuiee u yacTHoe
peuenne nuddepernnansHoro ypasaenus. Cemeiictso
MHTETPATBHBIX KPUBBIX. METOIbI MHTETPUPOBAHUS
TuddepeHIMaIbHbIX YPaBHEHUH: ¢ pa3ieIeHHbBIMU U
pa3fengomuMucs nepeMeHHbIMU. O THOPOIHbIE

g depeHIManbHble YpaBHEHMs! 1-ro mopsiaka.

IIpaktnueckoe 3ansaTue. [Ipaktuyeckoe 3anarue Ne20.
Juddepennunanbable ypaBHEHHS ¢ pa3IeISIONUMUCS
IePEMEHHBIMH.

[TpakTrueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne2l.
Opnnopoansle nuddepeHIraabHble YpaBHEHUs | -To mopsiiKa.

Jlexuus. Jlekuus Ne 15. Jluneiinsie nuddepeHunansHble
ypaBHeHHA 1-T0 Topsaka. YpaBHeHHe bepHymin.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3ansatue Ne22. JIuneitnsie
ypaBHeHHA 1-To mopsaka. YpasHeHus bepayimim.

Jlexuus. Jlekumst Ne 16. [Tud. ypaBHenus 2-ro nopsaka. HauansHoe
ycnoBue. 3agavya Komu. TeopemMa cyniecTBoBaHUS U
€IMHCTBEHHOCTH perieHus. O01ee u yacTHOe penieHue aud.
ypaBHeHUs 2-ro nopsaka. [Ipocreitmme nud. ypaBHeHUs 2-10
MOopsAKa, TOMYCKAIOIIUE MOHMKEHUE MOopsAKa. JINHENHbIe
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OJTHOPOJHBIC 1. ypaBHEHHS 2-TO MOPSAKA C TOCTOSHHBIMH
ko3P unrenTamMu. XapakTepuCTUYECKOE YPaBHEHUE, TPU CIIydast
KOpHEH XapaKTepUCTUYECKOTO YPABHEHHUSI.

[TpakTueckoe 3ansatue. [Ipaktnueckoe 3anstue Ne23. 1
Juddepenunanbable ypaBHEHUs 2 OPAIKA, JOITYCKAIOLIIE
HOHMKEHUE MOPSIIKA.

[IpakTnueckoe 3austue. [Ipaktudeckoe 3ansarue Ne24. Jlunelinbie 1
onHopoaHble nuddepeHInanbHbIe YPaBHEHUS C TOCTOSHHBIMH

ko> umeHTamMu.

Jlexuwmst. Jlekuus Ne 17. Jlunelinsie HeogAHOPOAHBIE AU. 2

ypaBHeHUs1. Teopema o cTpykType ob1ero pemenus. Metos
BapHally [IPOU3BOJIbHBIX OCTOSIHHBIX. JIMHEHbIE HEOAHOPOJHBIE
T depeHyanbHble ypaBHEHHUS 2-T0 MOpsAIKa ¢ HOCTOSHHBIMU
K03 pHUIHEHTaMH CO CTIENMANIBHOM MPaBoi yacThio. MeTox
HeonpeaeneHHbIX Ko duuneHnToB. Teopema o HaI0KEHUU
YJACTHBIX PEIICHUH.

IIpaktuueckoe 3anstue. [lpaktuueckoe 3anarue No25. JIunelinbie 1
HEOJIHOPOJIHBIC YPABHECHHSI C TOCTOSTHHBIMH KOX (D DUITUSHTAMH.
Jlexuus. Jlekuust Ne 18. [Tonsitue o cucremax aud. ypaBHEHUH. 2

3anaua Komm mis HopmanibHOM crcteMbl auddepeHnnanbHbIX
ypaBHeHMii. Teopema CylecTBOBaHUS U €TMHCTBEHHOCTH PEILICHHUS
3agaun Komm. MeToa HCKITFOUeHUs Tl peIeHHsI HOPMaJIbHBIX
cucrem aud. ypaBHeHni. HopManbHbIe CHCTEMBI TMHEHHBIX TU.
YPaBHEHHIA C TIOCTOSTHHBIMH KO3 PHUIIMEHTaAMH.
XapakTepucTHUeCKOe ypaBHeHHUE. Pemenne B cirydae mpocThIx
KOpHEH XapaKTePUCTUIECKOTO YPAaBHEHHSL.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne26. JIHIY ¢ 2
NOCTOSIHHBIMU KO3 duineHTamMu. MeTo1 Bapyalliy MOCTOSHHBIX.
[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne27. CucreMbl 1

JubdepeHINATbHLIX YPAaBHCHUH.

3amaHus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHIMOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepuaia U MOJr0TOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMOJTHEHNE
JIOMAIIHHX 3aJaHui 1 pacueTHO-rpadUIECKUX padoT. 10

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHTUTUTNHBI

N3yuenne mucummumesl b.1.1.7 "Marematuka" pekoMeHAyeTCs HadaTb C O3HAKOMJICHUS C
paboueil mporpamMmoi, ee CTPYKTYpoil M coJepKaHMeM pa3lesoB. Y4eOHBIH MaTepHuai
CTPYKTYPUPOBaH, U3y4CHHUE TUCLMUILIMHBI OCYIIECTBISAETCS B TEMAaTUYECKOU I1OCIIEN0BATEIBHOCTH.

3aHATHS JIEKHMOHHOTO THNA JAalOT CUCTEMAaTU3UMPOBAHHBIE 3HAHUSA [0 JUCLUIUIMHE
"MaremaTuka'", KOHLEHTPUPYIOT BHMMaHHE Ha HaubOoyiee CIOKHBIX M BaXHBIX Bompocax. Bo
BpeMsl JIEKIIMOHHBIX 3aHATUH PEKOMEHIYeTCs BECTHM KOHCIEKTHPOBaHHE Y4eOHOro maTepuana;
oOpaiate BHUMaHue Ha (GOPMYIHPOBKU U KAaTETOPUU, PACKPBHIBAIOLINE CYTh NMPOOJIEMBI, SIBJICHUS
WK TIpoliecca; 3aMKCUPOBATh BBIBOABI M MTPAKTUYECKHE PEKOMEHIAIUH.

[logroToBka K 3aHATHAM CEMHUHAPCKOr0 THMNA BKJIOYACT O3HAKOMIICHHE C IIJJAHOM
MPAKTUYECKOTO 3aHSATUS, PabOTy C KOHCIEKTOM JICKIIM, BBITIOJHEHHE [OMAIHEro 3aJaHus,
paboty ¢ y4eOHONH U y4eOHO-METONWYECKOW JHUTEpaTypod, HAyYHBIMH U3JAHUSIMHU U
3JIEKTPOHHBIMU



00pa3oBaTeIbHBIMH pecypcamu, PEKOMEHTIOBAaHHBIMH paboueii MPOrpaMMOi
muciuIiuHael 'MarteMmaTuka'.

Conepxanne camMoOCTOSITEJILHOW PadoThl omnpesensercs pabodell MporpaMMoi TUCIHMITIIHHBI
"Marematuka" OIEHOYHBIMM M METOJUYECKMMU MaTepuaiamu, 3aJaHUusIMH M YKa3aHUSIMHU
npenojanarens. CamocTosTeslbHass paboTa MOXET OCYIIECTBISATBCA B ayJIUTOPHOH H
BHEayAUTOpHOU (opmax. DPPEKTUBHBIM CPEICTBOM OCYILECTBICHHUS CaMOCTOATENbHON padOThI
ABJISICTCA  DJIEKTPOHHasi MH(OPMAIMOHHO-00pa3oBaTebHas CpelJa YHHBEPCUTETa, KOTopas
obecreynBaeT JOCTyNl K 00pa3oBaTelbHOH mporpamMMe, paboueil mnporpamMMe JUCIUILTHHBI
"MaremaTHka", K 3JIeKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, NMPO(EeCCHOHATBHBIM 0a3aM JaHHBIX U
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

N3yuenune aucruruinHel "MaTeMaTrka" BKIIOYAET BBIIOJHEHHE PacdYeTHO-TpauiecKoi padoThl,
KOHTPOJIbHON paboTHI.

HepI/IO,I[I/ILIHOCTB IIpOBCACHUA, (1)OpMLI TEKYHICr0 KOHTPOJIAI YCIIEBACMOCTHU, CUCTEMA OLCHHUBAHUA
X0Ia OCBOCHHA NUCHUIIIMHBI IIPEACTAaBJICHLI B pa6oqel71 [mporpamme.

dopMoii TPOMEKYTOUHOW ATTECTAlMKM IO JUCHUIUIMHE "Marematuka" sBistorcs sk3ameH (1
cemectp), BPK (2 cemectp).

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME AUCHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KommuectBo
AK3EMIUISIPOB NIEYaTHBIX

NoNe . W3TaHUH, UMCIOIINXCS B
Cnucok UCOJIb3yeMOM JTUTEPATYPBI

n/n OnoONIMoTeKe, UiIn
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu MuTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M1 HAYUHBIE U3JJAHW S
1. [ITucemennsiii, Amutpuii Tpopumonuu. Koncnekr nexuuii no 276
Boiciield matematuke [Tekct]| : mommerii kypc / M. T.
[Tucemennsiit. 10-e u3n., ucop. Mocka: Aipuc-Ilpecc, 2011.
- 602, [1] c. ISBN 978-5-8112-4351-8. DK3eMIUISPHI: BCETO
276.
2. |llIunaveB, Buktop CemenoBuu. Kypc Bbicuieil MaTeMaTuKy : 111

yue0. nns cryneHtoB By3oB / B. C. lllumaueB ; mox pen. A.
H. Tuxonosa. 4-¢ u3., ucnp. M.: Onukc, 2009. - 599, [1] c.
ISBN 978-5-488-02067-2. Dx3eMmusipbl: Bcero 111.

3. |bepman, I'. H. COopHUK 3a7a4y 1o Kypcy MaTeMaTH4eCKOIro
ananmu3a [DnekTponHbdi pecypc] / Bepman I'.H. 10-e u3n.,|https://e.lanbook.com/book/3

crepeorurn. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114- 86402
9878-9.
4. |[HdemunoBuu, bopuc IlaBnoBuu. Kpatkuii Kypc BbICIIEi 119

marematuku [Tekct] : yueb. mocobue mns By3oB / b. II.
Hemunosud, B. A. Kyapssue. M.: ActpenbACT, 2005. - 654
c. ISBN 5-271-01318-95-17-004601-4. Dx3eMIUIAPHI: BCETO
119.




Beenenne B ananmus. JluddepeHnuanbHOe HCUYUCICHUE
¢bynkuun  omHoW  mepemeHHoil  [Tekcr] yueOHo-
METOJIMYeCKOe MocoOue JJIsi OpraHu3aluu CaMOCTOSITEIbHON
paboOThl CTYICHTOB CHEIUAIBHOCTeW W HampaieHwit BIIO
110302.65, 140100.62, 140104.65, 150400.62, 150405.65 /
M-Bo o6pazoBanus u Hayku PO, ®I'BOY BIIO "IToBomx.roc.
TexHod. yH-t"; [coct.. H. H. Muxeea, JI. H.
Ilapadyrmurona]. Momxap-Omna: IITTY, 2013. - 110 c. ISBN
978-5-8158-1278-9. Dx3emmusipol: Bcero 201.

201

Beenenne B anamms. JuddepennumanpHoe uUCUHCIEHUE
dbyHKIMKM 0THOU TIepeMeHHoU [TekcT] : TUIOBOM pacyeTr s
CTYJEHTOB cnienuanbHocTel u Hanpasnenuid BIIO 110302.65,
140100.62, 140104.65, 150400.62, 150405.65 / M-Bo
obpazoBanus u Hayku P®, ®I'BOY BIIO "lloomk. roc.
texHous. yH-T"; [cocT.: H. H. MuxeeBa, C. H. CycanuHna, JI. H.
lapagyrmunosa]. Momkap-Ona: III'TY, 2013. - 92 c.
Ox3eMIuIApkL: Bcero 198.

198

OYHKIMA HECKOJBKUX TEPEMEHHBIX : METOJ. YKa3aHHus K
BBITIOTHEHUIO ~ THUIOBBIX ~ pacyeToB  JUIsl  CTYACHTOB
cneruaiasHocTeit 060800, 061000, 061100, 061500 / [cocT. :
10. A. ®omuna, JI. H. Ilapapyraunosa]. Homxkap-Ouma:
MapI'TV, 2006. - 39 c¢. Ox3eMmspsl: Bcero 137.

137

Heomnpenenenusie u omnpeneneHHble UHTErpaibl [Tekct]
METOJI. YKa3aHHUs K BBIIOJIHEHHUIO TUIIOBBIX PAacyeToOB IS
cTyneHToB crneuunansHoctedr 060800, 061000, 061100,
061500 / [coct. : FO. A. ®omuna, JI. H. [llapadyraunonsal.
Womkap-Onma: MapI'TY, 2006. - 55 c. DK3eMIUISpPBL BCETO
64.

64

Huddepennnansabie ypaBHeHUS. UHCIOBBIE U CTETICHHBIE
psanel [Tekcr] : MeTOH. yKa3aHWS K BBIMOJTHCHHIO THUITOBBIX
pacdeTtoB ans cryAaeHToB cnenuainbHocTteit 060800, 061000,
061100, 061500 / [coct.: JI. B. Ilerpoma, JI. H.
Ilapadgyrmuroa]. Momxkap-Oma: MapI'TVY, 2004. - 46 c.
Ox3eMmApkl: Bcero 108.

108

OJIEKTPOHHBIE OGPA30OBATEJIGHBIE PE

CYPCEI

1.

Hayunas snextponnas 6ubanorexka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snexktponHas Oubnnoreka «KnbepneHuHka

http://cyberleninka.ru

[MTPOD®ECCHUOHAJIBHBIE BA3bI IAHHBIX 1 THOPOPMAILIMMOHHBIE CITPABOYHBIE

CHUCTEMBI
1. |CuopaBouHo-mipaBoBas cucremMa KoHcympTanT+ http://www.consultant.ru
2. |(IIpodeccronanbHbIe ClIpaBOYHBIE CHCTEMBI TeXIKCTIEpT http://www.cntd.ru

6.2. MarepuanbHO-TeXHUYECKas 0a3a 1 mporpaMMHoOe oOecrieueHue

NoNe

/1

AyauTtopuu Juist IpoBe-
JIeHUsT Y9eOHBIX 3aHSATHH,
CaMOCTOSITENLHOM pabo-
THI ¥ TIPOBEJICHUS TOCY-
JTApPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeueHb OCHOBHOTO 000PYAOBAaHUS

IIporpammHuoe
o0ecrnieueHue

124 (1) Kowmrnekt yueOnoit mebemnn (1)

Microsoft Windows
Enterprise, Microsoft




Office Standard, AreHT
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JJIA pemeHI/m OCHOBHBIX
IIOJIB30BAaTCIbCKHUX 3aJa4

2. 228 (1)

Hocka aymutopHas 1000%1500 (1),
KommiekT yuebnoi mebenu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arenrt
Dr.Web, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 10
1A pCeICHUSA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Paznen 7. ®OPMblI KOHTPOJII OCBOEHUA JUCLHUIUIMHBI) ®OHJ OLEHOYHbLIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB TOCTHXKEHUS! KOMIIETEHLIMI HAIIPaBIIEHBbI HA:
- YCBOGHHE TEOPETUYECKOTr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueil mporpammoii;

- YMEHHE u3jaraTb MaTepuai (YeTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCIPOM3BEIEHUS YUeOHOTro MaTepuana);
- YMEHHE IPUMEHATHh TEOPETUUECKUE 3HAHMS PH PEIICHUH MPAKTUYECKUX 3aJaHUMN.
IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onennBanus
2JIEMEHTOB OLICHUBAHMSI
KOMITIETEHIIUH
IToporossIii OOyuvaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,| yJoBier-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro usjlararb, HO MOJKET| BOPHUTEIBHO
JONyCKaTh ~ HETOYHOCTM B UBJIOKEHUWU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTPyJHEHUS B BHIIIOJIHEHUH IPAKTHUECKUX 3aJaHUMH.
[IpoxBunyteiii  [OOyuaromuiicss TBEpAO 3HAaeT MPOTrPaMMHBIA MaTepHuai,| XOpOILIo
YpOBEHb U3JIaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC, IPABUIIBLHO
MPUMEHSIET TEOPETUYECKHE TOJOXKEHUS TpU pEelIeHUun
MPAKTUYECKUX BOMPOCOB W 3ajad, BiajeeT HEOOXOAUMBIMU
HaBbIKaMU M MpUEMaMH UX BBIIOJTHEHUS
Bricokuit ypoBenp [OOyuatomuiicss ri1yOOKO W NMPOYHO YCBOWJ MPOrPAaMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO W JIOTMYECKH CTPOMHO €ro H3Jaraer,
JaeT MCUEPIIBIBAIOLME OTBETHI HA ITOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSA3BIBACTCS TEOpHUS C IMPAKTHUKOM, IPH 3TOM
oOyJaroImuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIIpaBiseTCs €




BOMPOCaMU W JIpYTMMHU BHMJAMH IPUMEHEHUs 3HAHMUH,
MOKa3bIBaET 3HAKOMCTBO C MOHOTpa(pHUECKON JUTEPaTypoOH,
NEPUOJNYECKUMU H3/1aHUSMH, HPAaBUIbHO OOOCHOBBIBAET
NPUHATBIE PELIeHHs, CBOOOIHO BIIAZECET PAa3HOCTOPOHHUMU
HaBBbIKAMU, IPUEMAMU BBIIIOJHEHHS IPAKTUYECKUX pabOT

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOECIEYMBAET OLEHHBAHWE XO0Ja OCBOCHHUS JMCUUIUIMHBI
(MozyJIsl) M IPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOI'MU PEHTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AMCHMIUIMHBL. IIOpsAOK COCTAaBIEHMS TEXHOJIOTMYECKOM KapThl U
QITOPUTM  NPOBEJEHHUs] HPOLENypbl OLEHUBAHHUA BUAOB JIEATEIBHOCTH  OOydaromuxcs,
HANpaBJICHHBIX HAa OCBOCHME 3HAHWH, yYMEHHWH, HAaBBIKOB ¥/ WM OINbITa JAEATEIBHOCTH, IO

HAaKOIUTEJIbHOW cucTeMe B Oamiax ycTraHaBiMBaercs nojoxeHueMm o cucreme PUTM B ®I'BOY
BO JII'TY»

7.2. [IpoMexyTo4Has aTTECTalMsI 00YJYarOIIUXCS
[IpomexxyTouHast aTTecTaiusi 00y4YarolMXCsl HAMpaBiieHa Ha OLIEHUBAHUE PE3YJIbTATOB OO0YyUECHUsS
MO TUCIUILIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIOJIb30BaHUEM (DOH/IOB OLICHOYHBIX CPEJICTB.

[IpumMepsl THIIOBBIX KOHTPOJIBHBIX 3aJaHUi W3 0a3bl (OHAA OIEHOYHBIX CPEACTB IIO
00pa30BaTeNIbHOI MporpamMmme.
KoHTponbHana paboTa Nel. /iuHeitHana anre6pa.

1. Bolumcnuts .

2. BoluncnaunTb onpegenuTens :

a) pas3/fioXKeHMeM Mo NepBomy CToNbLY;

6) ynpouieHuem.

3. PelwnTb CUCTEMY JIMHEMHDBIX YPAaBHEHU

a) metogom Kpamepa;

6) MaTpPUYHbIM METOAOM;

B) meTogom laycca.

KoHTponbHana paboTta N22. BekTopHana anrebpa u aHaAMTUYECKasa reomeTpums.
1. Hangute , ecnn .

2. YnpocTtuTte BblpaxKeHue .

3. MpKn KaKoOM 3HAYEHWW BEKTOPbI M NEPNEeHANKYNAPHbI, eciu , ?
4. Mpy KAKOM 3HaYEHUN BEKTOPbI KOMMNAHAPHbI?

5. B TouKax nepeceyeHna NPAMON C OCAMM KOOPAMHAT BOCCTAHOB/AEHbI MepneHANKYAAPbI K 3TOM NPAMON.
Halgute nx ypaBHeHus.

6. MpBeanTe K KAHOHMYECKOMY BMAY YPaBHEHMeE , onpeaennTe TUMN ANHUKU U NOCTpoiTe rpaduk.

7. TIpy KaKMX 3HAYeHUAX p U B npaman U MNAOCKOCTb NEPNeHANKYAAPHbLI? HalauTe TOUYKy nepeceyeHus
NPAMOWN M NNOCKOCTH.




KoHTponbHana paboTa Ne3. Mpegen ¢pyHKuun. QuddepeHumnanbHoe ucumcneHme GpyHKLUM OL4HOM U ABYX
nepemeHHbIX.

1. He ncnonb3ys npasuno Jlonutana, BbIMUCAUTb Npeaensl GYHKLUNA:
a) 6) 8) )

2.HanpguTe Npon3BOAHYO HEABHOMN GYHKLNK

3. Haingute nponsBoaHble CIOXKHbIX GyHKUMIA: @) 6) B)

4. HarignTe npon3BoaHYO BTOPOro NopaaKa B 3a4aHHOM TOUKeE:

5. Hangute guddepeHumnan GyHKUnm

6. Haliante 3Ha4yeHMA YaCTHbIX NPOU3BOAHbBIX U GYHKLMM B TOUKE .

7. Haitante gna dyHKUMK

HepequL BOITIPOCOB AJIA IMMPOBCACHUA HpOMe)KYTOQHOﬁ aTTcCTalluu

Bomnpochl k 3K3aMeHy
I cemecTp
Jluneiinas aaredpa

1. Martpuiibl (oOcHOBHBIE TIOHATHS ). Buasl MaTputl. JInneiHble oneparnun Hag Matpuiiamu. CBoiicTBa
JIMHENHBIX ONEpaLni.

2. CornacoBaHHbIE MaTpULEL. Y MHOXKEHHE MaTpull. CBOWCTBA MPOU3BEACHHS MaTPULI.

3. Onpeaenurenu 2-ro u 3-ro nopsinkoB. CBoiicTBa onpeaenureneid. MuHop, anredpanyeckoe
JIOIIOJIHEHUE.

4. Teopema o paznoxxeHun onpenenuteis. Teopema 00 aHHYIUPOBaHUH ONIPEIEIUTENS.

5. Obparnas matpuna. Teopema cyniecTBOBaHUS U €AMHCTBEHHOCTH 00OpPaTHON MaTpUIBL.

6. Cucremsbl TMHEWHBIX ypaBHEHUHA. OCHOBHBIE ONPEAETICHNS U TIOHATHS.

7. Merton Kpamepa pemieHust cicTeMbl TMHENHBIX YPaBHEHUH.

8. MaTpHuuHBIil METOA PELLIEHHUS CUCTEM JIMHEHHBIX YPaBHEHUI.

9. Merton 'aycca penienust CUCTEM JTMHEWHBIX ypaBHEHUM.

10. Panr marpunsl. Teopema Kponekepa-Kanenmu.

BekTopHas anredopa
11. BexTtops! (0cHOBHEIC MOHATHS). JIMHEHHBIE onepaluu Haa BekTopamMu. OpT BEeKTOpa.

12. Heobxomumoe 1 10cTaToOuHOE yCIOBHS KOJUTHHEAPHOCTH BEKTOPOB (T€OMETPUIECKHMA MOIXO).



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

IIpoexuus BekTopa Ha ocb. CBOMCTBA MPOECKIUH.

[IpssmoyronbHas JekapToBa cUCTeMa KOOpPAUHAT. Pa3noskeHue BeKTopa 10 KOOPAUHATHBIM OCSM.
Koopaunats! Touku 1 BEKTOpA.

Heo6xonnmoe 1 10cTaToOuHOE YCIOBHS KOJUIMHEAPHOCTH BEKTOPOB B KOOPAMHATHOH (hopme.
Koopaunate! opra BekTopa. Hampasistolue KOCHHYChI BEKTOpa.
JluneiiHble omepalyy HaJ BEKTOPaMU B KOOPAMHATHOH (opMme.
CkanspHoe poun3BeicHHe BeKTOpoB. CBONWCTBA CKAISIPHOTO MTPOU3BEICHMUSL.
CkansipHOe IpOU3BEJICHNE BEKTOPOB B KOOPIMHATHON opMme.
[TpunoskeHus CKaIsIpHOTO MPOU3BEACHUS B TEOMETPHHU U (DU3HKE.
BexTopHoe npousseneHre BeKTOpoB. CBONCTBA BEKTOPHOTO MTPOU3BEICHMSL.
BekTopHOE npousBeieHne BEKTOPOB B KOOPAMHATHOM (hopMe.
CMemaHHOE POU3BENECHUE BEKTOPOB.
KommutaHapHbIe BEKTOPBI. Y CJI0BHE KOMIUIAHAPHOCTH BEKTOPOB.
AHaJIUTHYECKAs] TeOMeTpus
JBe 3amaun aHanuTU4YECKON reomeTpu. JIMHUS, ypaBHEHUE JTUHUH.
VYpaBHEHUA MPSMOI HA IIJIOCKOCTH.
OObuiee ypaBHEeHHUE MIPSIMOI Ha MJIOCKOCTH U €T0 YacTHBIE CIyYau.
Yrois Mexay NpsMbIMU. Y CIIOBUS IAPAJUIEIBHOCTH U NIEPIEHAUKYIIIPHOCTH MPSMBIX.
OO61iee ypaBHEHHUE TUIOCKOCTH M €T0 YaCTHBIE CITyYaHu.
YpaBHEHHE TUIOCKOCTH, TIPOXOJIAIIEH Yepe3 TpU 3aJaHHbIe TOUKH.
YTroa Mexay TIOCKOCTAMU. Y CII0BHS NapauIeIbHOCTH U MePIEeHANKYIISIPHOCTH TUIOCKOCTEH.

IIpsimast B mpocTpaHcTBe. B3aumHoe pacmonokeHue NpsiMbIX B IPOCTPAHCTBE. Y CIIOBUA
NapayIeIbHOCTH U MIEPIIEHIUKYIISIPHOCTH MPSIMBIX.

Yroa Mexay IpsMOi U TNIOCKOCTHIO. Y CIIOBUS MapaIJIeNbHOCTH M MEPIEHIUKYIIPHOCTH MPSIMON U
TJIOCKOCTH.

Kpugsie BToporo nopsiika (OKpy>KHOCTb, JJLUTHIIC, TUIIepOoia, napadona) (¢ BEIBOAAMHU HX
ypaBHEHUH).

TTonspras cucrema koopauHat. @opmysTel mepexoia U3 MOJIIPHON CUCTEMBI KOOPAWHAT B
JIEKapTOBYIO CHCTEMY KOOPAMHAT U 0OpaTHO.

Kiaccudukaiys moBepxHoCTeH BTOPOro HOpsIIKa.

BBenenue B MaTeMaTHYeCKUI aHATIN3
®dyHkus, crocoOsl 3amanus. Oonacts onpenenenus. O01acTh 3HaYeHHM. [IepruoUIHOCTD.
UeTtHble, HEUETHBIE (QVYHKITHH.
beckoneuno manas pyHKIMS B TOUKE. | eoMeTpryeckas HHTEPIPETAIHS OnpeeeHus.
CpoiicTBa 0€CKOHEUHO MaJbIX (DYHKITHH.

[Ba onpenenenus npenena GyHkuuy. DKBUBAIICHTHOCTH onpeaenenuil. [Ipeaen dynkunu npu
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X®¥.
CBoiicTBa npenenoB QpyHKIHA.
Beckoneuno 6onpmas GyHknys. CBs3b OECKOHEUHO MAJIOH B OECKOHEYHO OONBIION (hYyHKITHIA.

CpaBHenue OeckoHeUHO MajbiX (QyHKIMH. CBOMCTBO SKBUBAJIICHTHBIX OECKOHEYHO MaJIbIX
byHKUUA.

[Nepsblii 3amevarenbhbli npenen. Cnencreus. Tabnua 3KBUBAICHTHBIX (PYHKIINH.
Bropoii 3ameuarensublil npeaen. CneacTBusl.
OpnnoctoponHue npeaeisl. CBA3b OJHOCTOPOHHUX MPEJEIIOB C MPeaeioM (yHKIIHH.

HenpepbiBHOCTD (yHKIIMH B TOUKE. DKBHBAJICHTHOCTH TPEX ONpeaesieHHI HETPEPHIBHOCTH
byHKIUI.

Knaccuguxkanus Todek paspbiba.

CBoiicTBa (QyHKIHIA, HETIPEPHIBHBIX B TOUKE.

HempepsiBHOCTS PyHKIIMK Ha MHOKECTBE. CBOICTBA (DYHKIIMIA, HETIPEPHIBHBIX HA OTPE3KE.
JuddepeHuuabHoe ucUHCcIeHNe (PYHKIMU OJHOI epeMeHHOM

3anava o kacarenpHOH. Onpenenenne Npou3BoAHON pyHKIMHN. ['eoMeTprdecKuii CMbICIT
MIPOU3BOJIHOM.

3agaya 0 MTHOBEHHOU ckopocTu. Onpezaenenre npou3BoaHod. Ousndyeckuil CMbICT IPOU3BOIHOM.
ITpousBoaHast CyMMBI, Pa3HOCTH, IPOU3BEIACHUS M YACTHOTO IBYX (DYHKIIHH.

[IponsBoaHas cI0XKHON HYHKIIHU.

ITpousBoanas o6patHO# pyHkumu. [Ipon3BoaHbIE OOPATHRIX TPUTOHOMETPUYECKUX (QYHKIHUI.
ITpou3BoAHbIE TPUTOHOMETPHUYECKUX (PYHKIIHH.

[MpousBoaHbIe JOrapuGMUIECKUX PYHKITUH.

Jlorapudmuyeckoe auddepeniuporanne. [Ipon3BoaHas nokasaTeabHOM QYHKIUH.
Huddepennman pyakun. ['eomerprueckuii cmbicn auddepeHimaia.

CBsi3b MKy TPOU3BOAHON ¥ qU(hEpEeHIINATIOM.

[Ipumenenne nuddepernmana K MPUOTMKEHHBIM BEIUYNCICHUSIM.

Juddepennupopanue GpyHKIHN, 3aJaHHBIX TAPAMETPUIECKH.

Jduddepennmpopanne HesBHBIX (HYHKIINH.

[Tpou3BoJHBIE BBICIINX TTOPSIKOB.

AcuMITOTH TpaKOB (PYHKLHUI: BEpTUKAIbHBIE, TOPU30HTAIbHbIE, HAKIIOHHBIE.

Teopewms! Komu u Jlarpanxa.

Teopema Posst.

Bospacranue u yosiBanue ¢pyHkuuu. [Ipru3Haku MOHOTOHHOCTH.

OkcrpemyM pyHkuun. Heobxoammoe ycaoBre cymecTBOBaHHs IKCTPEMYMa.

HCpBOG A0CTAaTOYHOC YCJIOBUC CYLICCTBOBAHUA SKCTpEMYyMaA.
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Bropoe nocrarouHoe ycioBHeE CyIIECTBOBAHUSA IKCTPEMYMA.
BrimykiocTs rpaduka pyHknuu. JJocTaToOYHBIN MPU3HAK BHITYKIOCTH.
Touku nepern6a. Heobxoaumoe u 1octaTouHOE YCIOBHSI CYLIECTBOBAHUS TOUEK Mepernoa.
[Tonnas cxema uccnenoBanus QyHKIHH.
JyieMeHTHI TeOpUH GYHKIMI KOMIUIEKCHOI IepeMeHHOi

IToHsTHE KOMIUIEKCHOT'O YHCIIA. FeOMeTpI/I‘IeCKaSI HUHTCPHOPpCTAlUA KOMIIJICKCHOT'O ‘{I/ICHa.MOI[y.TIL nu
APTrYMCHT KOMIUICKCHOI'O YMCJia. KOMHHCKCHO'COHPH)KCHHLIG qucia

Anrebpandeckas ¢popma 3anrcu KOMIUIEKCHOTO uncina. [eicTBus B anredpandeckoit popme.

Tpuronomerpuueckas hopma 3aUCH KOMIJIEKCHOTO Yrcia. J[efCTBUSA B TPUTOHOMETPHUECKON
dopme (kpome ).

[Noka3zaTtenbHas ¢opMa 3anKCH KOMIUIEKCHOTO uncia. JledcTBUS B moKazaTenbHOi Gopme (KpoMme ).

N3BneueHre KOpHs n-0i CTENEHU U3 KOMIUIEKCHOTO YMCiia

Bomnpocs! k 3a4eTy
II cemecTp
Juddepenuuansuoe ncunciaenne GyHKIMU HECKOJbKHX MepeMeHHbIX
UYro HazwpiBaeTcs (pyHKIUEH NBYX WK OoJiee mepeMeHHbIX? YKaXHUTe CocoObl X 3aaHusl.

UYro Ha3biBaeTCs 001aCThIO OonpeieneHus QyHKIMY IBYX TIEpEMEHHBIX U KaK OHa N300pa)xxaercst
Te€OMETPUYECKH?

Kakune o0nacTv Ha3bIBAOTCSl OTKPBITHIMH, 3aMKHYTBIMH, OTPaHUYEHHBIMU, HEOTPAaHMYEHHBIMU ?
Kak n300pa3uts reoMeTpruuecKd QyHKIHIO ABYX IEPEMEHHBIX?

Yo Ha3bIBAETCSI OKPECTHOCTHIO TOUYKH?

Urto Takoe TMHUH YPOBHA?

Yro Ha3pIBaeTCs NPEAeoM QYHKIMH ABYX NEPEMEHHBIX B TOUKE?

[aiite onpesenenne yacTHBIX TPOU3BOAHBIX TIEPBOTO MOPSIKA.

[Haiite onpexnenenune nuddepennnana GyHKIUN ABYX HEPEMEHHBIX.

KakoBa cBsi3b Mexay anddpepeHnnasoM 1 YaCTHBIMHA IPOU3BOAHBIMHU?

[aiite onpenenenue YacTHBIX TPOU3BOAHBIX BTOPOTO MOPSIIKA.

OkcrpeMyM GYHKLIUH OBYX IepeMeHHbIX. Heo0Xxo1mumoe ycioBre CyIecTBOBaHHE SKCTPEMYMA.

I[OCTaTO‘-IHOC YCJI0BHUEC CYIIECTBOBAHUSA OKCTPEMYyMa (byHKI_II/II/I ABYX NCPCMCHHBIX. AOCOIIOTHBIH
9KCTPEMYM, €0 HAXOKACHUC.

CdhopmynupyiiTe NpaBUIIO OTHICKaHMS IKCTpeMyMa (PYHKLUH JBYX [IEPEMEHHBIX.

HNuTerpanbHoe ucyuciaenue (PyHKIUM 0JHOM nepeMeHHOH

15.

ITepBoobpasnas. CBOMCTBO TEPBOOOPA3HBIX.
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Heonpenenennstit uuTerpan. CBoicTBa HEONPEAECIEHHOIO HHTETPAIa.
Tabnuua nepBooOpa3HBIX.

OcHOBHBIE METO/IbI UHTETpHpOBaHusl. HemocpencTBeHHOE MHTETPUPOBAHUE.
Merton 3aMEeHBI IEPEMEHHOM.

Metoa nHTerpupoBanus 1o yactsMm. Kinaccsl yHKUWH, HHTETPUPYEMBIX 110 YaCTsIM.
HnTepupoBanue BeIpaKEHUH, CoepKaIliuX KBaJApaTHBIN TPEXUIEH.
WuTterpupoBanue npocTedmmx qpodei.

HHTerpupoBanre paliMOHaIBHBIX IpoOeH.

WNHTepupoBaHre NpoCTEUIINX UPPALTMOHATIBHOCTEM.
FTpuronomeTrprudecKre MoICTAHOBKH.

HHTerprpoBanye TPHTOHOMETPUYECKHX BBIPAKEHUM.

YHuBepcanabHas NOJICTAHOBKA.

HebGepymuecs naTErpaibl.

3ajava o MIoIAaY KPUBOJIMHEHHOH Tpaneuuu. THTerpanbHble CyMMBI.

OmnpenesieHHbINH HHTErpPaJ
®opmyna Hetorona-JleiiOHua.
CBolicTBa OnpeIeICHHOT0 UHTErpaa.
NHTerpain ¢ nepeMeHHbIM BEPXHUM IIPEAEIIOM.
DopMyna UHTErPUPOBAHUS 10 YACTSIM B OIPEJIETIEHHOM HHTErpalle.
3aMeHa MepeMeHHOI B ONPe/ICICHHOM HHTErpalle.

FeOMeTpH‘IeCKHe MPUIIOKCHUA ONIPCACIICHHOTO MHTCIrpaJia

BBIYMCIICHHE IUIOLIAH IUIOCKON (UTYPBI;

BBIYHCJIICHUC AJIMHBI YT'U;

BBEIYHCIIEHHE 00BhEMA TEJIA TI0 M3BECTHBIM mIomaasam Ce‘IeHI/Iﬁ;

BBIUHCJICHUE 00BEMOB TEJT BPAILICHHUS.
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Mexanndeckne MIPUIIOKCHUA ONIPEACIICHHOTO MHTErpajia.

Hecob6ctBennsie nnterpanst I-ro u II-ro pona.

J{BOiTHO} MHTerpaJ
[onsTHe nBOWHOTO MHTETpasa. ['eOMeTpUIecKuit U PU3MUECKHIA CMBICIT JIBOMHOTO UHTErpaa.
CRoiicTBa TBOWHOTO MHTETpaia (OHO JOKa3aTh!).

Brruncienune 1BOWHOTO HHTETpaa B MPSAMOYTOJIBHBIX KOOPAWHATAX (CITydal PSIMOYTOIBHOM 1
KPUBOJIMHEHHOM 00macTH).
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3amMeHa IepeMEHHON B JBOMHOM MHTErpase.
JIBOIiHOM MHTETpall B MOJISPHBIX KOOPAUHATAX.

[Ipunoxxenus nBoriHOro MHTETpana. IIpumep.

JAuddepenunanbHbie ypaBHEHHS
Huddepennnansapie ypaBaeHus | mopsaka. O61mee u yacTHOe perteHus. 3agada Komrm.
Juddepennuanpaple ypaBHEHUS C Pa3AEIAIOLIMMUCS IEPEMEHHBIMH, UX PEILICHHUE.
Opnnaoponnsie nuddepeHnnaipable ypaBHeHHS | mopsaka, uxX perieHune.
Jluneitabie muddepeHnnanbpable ypaBHeHUS | opsaka, UX perieHue.
Huddepennnansabie ypaBaeHus 1l mopsinka. O6mee u yactHoe pemeHus. 3amgada Kormm.
Huddepennnancabie ypaBaeHus 1l mopsinka, gomyckaromye NOHMKEHHE opsaka ( , , ).
JluneiiHast 3aBUCUMOCTD U HE3aBUCUMOCTH (pyHKITHI. Otnpenenurens BpoHckoro.

Jluneitnbie quddepennuansaoie ypasHenus I mopsaka. Teopema o cTpyKType 0OILero pemeHus
JTUHEWHOTO ofHOpoaHOTO AuddepernmansHOr0 ypasHeHus I mopsaka.

Jluneitabie ogHOpOAHBIE MU hepeHnranbable ypaBHeHus I mopsiaka ¢ moCTOSHHBIMEI
KoauIeHTaMu. XapakTepucTiHIeckoe ypaBHeHue (ciayqaii D > 0).

Jluneitabie ogHOpOAHBIE MU depeHnnanbabIe ypaBHeHus 1] mopsinka ¢ OCTOSITHHBIME
KodpGuUIMeHTaMu. XapaKkTepucTHIeckoe ypaBHeHue (cinyqaii D = 0).

JIuneiinble oTHOPOIHBIE Au( PepeHIratbHbIe ypaBHeHHs 1] mopsiaka ¢ moCTOSHHBIMU
KoapGuIMeHTaMu. XapakTepucTHIecKoe ypaBHeHue (cinyqaii D < 0).

Teopema o cTpyKType 00IIero pemeHus JMHEHHOro HeOAHOPOIHOTO T PepeHINATEHOTO
ypaBHeHus 1l mopsinka.

Pemenune nuneitnoro HeogHopoaHoro auddepennuansHoro ypasHenus 1l nopsaka co
CIIELMAJIbHOM NIPaBOM YacCThIO .

Pemenune nuneitHoro HeogHopoaHoro auddepenumansaoro ypasHenus 11 mopsaka co
CIIELMAJIbHOM NIPaBOM YacThIO .

Cucrema JIMHEHHBIX TudQepeHInanbHbIX ypaBHeHuil. 3agaua Komm. Metoa uckmouenus
HEU3BECTHBIX.



