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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

KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 YK-1.5 ®opmynupyeT 1 |3HAHHUS: 3HACT OCHOBHBIC PA3INYHA MEXTY (haKTaMH,
Cnocoben apryMEHTHPYET BBIBOJIbI |MHEHUSMHU, UHTEPIPETALMUAMU U OLICHKAMHU
OCYLIECTBIATh  |M Cy’KIEHUS, B TOM YUCJIE [YMEHHsI: yMEET (GOPMYIUPOBATh COOCTBEHHOE
IIOHCK, C IPUMEHEHUEM MHEHHUE U apryMEHTHPOBATh BHIBOJBI O (DaKTax,
KPUTUYECKUI ¢unocodckoro MHEHUSIX, UHTEPIIPETALUAX U OLEHKAaX HHPOPMAIIH
aHAIIM3 U CHHTE3 |TIOHATUIHOrO annapara |HaBBIKH: BIAJIEET CIOCOOHOCTBIO (OPMYIMPOBATH
uH(OpMAaIKH, cOoOCTBEHHOE MHEHUE, APIYMEHTUPOBATh BBIBOIbI U
NPUMECHATD TOYKY 3pCHHUA
CHCTEMHBII VYK-1.1 Beimonuser 3HAHUs: 3HaeT MEXaHU3MbI U METOJIUKH ITOUCKA
MOAXO0M 151 IIOMCK HEOOXOAUMOM 11 |HEOOXOAUMBIX JUIsl pellieHHs] TOCTAaBICHHON 3ajauu,
pelieHus peIIeHus IIOCTABIEHHOM |CIOCOOBI aHAIN3a U CUHTE3a HH(POPMAIMK Ha OCHOBE
IIOCTABJIEHHBIX  |3a71aud MH(OpMaIiK, €€ |3HaHUH €CTECTBEHHO-HAYYHbIX JUCLUHUILUINH U
3a/1a4 KPUTHUYECKUI aHaIu3, COBPEMEHHBIX HH(POPMAITUOHHBIX TEXHOJIOTUH

000011IeHE U
MPEJCTaBICHUE HA
OCHOBE 3HaHUM
€CTECTBEHHO-HAYYHBIX
JUMCIIUTUIMH 1

yMeHHsl: YMEET UCII0Ib30BaTh OCHOBHBIC 3aKOHBI
MaTE€MaTU4YECKUX U €CTECTBEHHOHAYYHBIX
JUCLHUIIINH; IPUMEHATH CUCTEMHBIN OAXOJ JUIs
pelleHMs] CTaHIapTHBIX 3a/1a4 B 001aCcTH
HKCIUTyaTallM1 U OOCITyKUBAHHSI OOBEKTOB
TpPaHCIOPTA; XpaHEHUs1 HEPTH, raza U MPOAYKTOB

COBPEMEHHBIX

UH(POPMALIMOHHBIX nepepaboTKH.

TEXHOJIOTHiA HaBBIKHU: Bilageer HaBbIkaMy norcka HE0O0X0UMOI
uH(pOpMaIIUU AJIs PEeIIeHUs] CTAaHIapTHHIX 3a/1a4 B
00JacTH KCIITyaTaluu U 00CIy>KUBaHUs 00BEKTOB
TPaHCIIOPTA; XpaHEeHUs: HePTH, ra3a U MPOAYKTOB
nepepadoTKH.

VK-1.2 3HAHMA: 3HaeT MEXAHU3MBI M CITIOCOOBI aHAIN3a U

CucreMaTusupyer CUCTeMaTH3aliK UH()OPMALIUY [T PeIIeHUs

00HapyKEHHYIO ITOCTABJIEHHOMH 3a/1aun

uHpopmaruro, YMeHUsI: YMEET HAXOAUTh U KPUTHUYECKU

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBAHUSIMU U
YCIIOBUSIMU 33714

aHATM3UPOBATh UH(OPMAIIHMIO, HEOOXOAUMYIO IS
peLIeHUs TOCTABJICHHON 3a1a4u

HaBbIKHU: Biajgeer HaBbIKaMU CHUCTEMAaTH3alUU
uH(pOpMali, B TOM YHCIIE C TPUMEHEHHEM
COBpPEMEHHBIX UH(OPMAIIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BApUAHT
peleHus 3aJauu,
apryMEHTUPYs CBOU
BBIOOp

3HAHMA: 3HAET CIIOCOOBI MOMCKA ONITHUMAIBLHOTO
BapHaHTa PEIICHUs 3a1a4

yMeHHsi: YMEET UCIOJIb30BaTh Pa3InYHbIE TUIIBI
MTOWCKOBBIX 3alIPOCOB, PACCMATPUBATh MX
BO3MOXHBIC JOCTOMHCTBA U HCAOCTATKNU

HABBIKH: BianeeT criocoOOHOCTEIO ITOMCKA
OIITUMAJIBHOI'O BapI/IaHTa peI_HeHI/IH 3a4a4 BBIACIIAA
BO3MOXHBIC JOCTOMHCTBA U HEAOCTATKHU




VYK-1.4 PazpabarbiBacT |3HaHHMs: 3HAET BO3MOXKHbBIE CIIOCOOBI peIIeHHUS
BapHAHTHI PEIICHHUS TUIIOBBIX 33724 Ha OCHOBE CHCTEMHOTO IMOAX0/a U
HpO6J’ICMHOﬁ CUTyaluu KPUTHYCCKOI'O aHajin3a JOCTYIIHBIX NCTOYHUKOB
Ha OCHOBE CHCTEMHOTO  |MH(pOpMauu

I0X0/1a ¥ KPUTUYECKOTO |YMEHHs1: Y MEeET pa3padaThiBaTh M 000CHOBBIBATE

aHaJinu3a I[OCTyHHLIX BapI/IaHTBI peI_HeHI/Iﬁ IIOCTABJICHHBIX 3a/1a4 HABBIKHU:
NUCTOYHUKOB BJIagcCT COCOOHOCTBIO npeajiaratb BApuaHThI
I/IH(I)OpMa]_[I/H/I PCIICHHUA ITOCTABJICHHBIX 3a1a4

HaBbIKH: Bﬂaz[eeT CIIOCOOHOCTBIO npeajiaraTb
BAapHUAHTBI pCHICHUS ITOCTABJICHHBIX 3a1a4

2. OIIK-1 1.1 3HaTh: OCHOBEI 3HAHMSA: 3HACT OCHOBBI MAaTEMAaTHUKH, (PU3HKH,
CnocobeH MaTeMaTHKH, PU3UKH, BBIYMCIUTEIIFHOM TEXHUKHU U IIPOrPaMMHUPOBAHUS
MIPUMEHSTh BBIYHCIIUTEIIh 3HACT YMEHUsI:

€CTECTBEHHOHAY |OCHOBBI MATEMATHKH, HABBIKH:

YHBIC U bu3uKH,

OOIIIEMH)KEHEPH |BBIYUCIUTEILHON

bIC 3HAHMS, TEXHUKHU U

METOJIbI HIPOrpaMMUPOBAHUSL.

MaremaTuyeckor 1.2 YMers: pemarh 3HAHMS:

0 aHaJIn3a 1 CTaHapTHBIC yMeHusi: YMEET pelaTh CTaHJapTHbIE
MOJIEITUPOBAHHUSL, |IPO(ECCHOHATIBHBIE 32 poQeCCHOHANIbHBIC 33/1a4U C TPUMEHEHUEM
TEOPETHIECKOro |YMeeT perarsb €CTECTBEHHOHAYYHBIX M OOLIEHHKEHEPHBIX 3HAHU,
Hu CTaHAapTHBIC METOJ0B MAaTEMAaTHUYECKOI0 aHa/Inu3a u
SKCIICPUMCHTAJIb HpO(l)eCCI/IOHaJH)HI)Ie MOJCIUPOBAHUS

HOT'O 3a/1a4M C MPUMEHECHUEM  |HaBBIKH:

WCCIIEIOBAHUS B |€CTECTBEHHOHAYYHBIX U
npodeccuoHans |00IIenHKEHEPHBIX
HOU 3HAHWUM, METOI0B
JeITEeILHOCTH  |MaTeMaTH4eCKOro
aHaau3a u
MOJICITHPOBAHUS

1.3 IMeTh HABBIKU: 3HAHHUA:
TeOpeTquCKOFO )41 yMeHHﬂ:

SKCIICPUMCHTAJIb HaBbIKHU: Biageer HaBbIKaMH TEOPETUYECKOTO U
Brnaneer HaBbikamu HKCHEPUMEHTATBHOTO UCCIIE0BAaHUS OOBEKTOB

TEOPETUYECKOTO 1 npo(heCCHOHANBHON JEATEBHOCTH.
OKCIICPUMCHTAJIBHOT'O

WCCIICTOBAHMS O0OBEKTOB
npodecCHOHATbHON
JIESITEIbHOCTH.

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.

JucnurninuHa sSBIseTcs 0053aTeTbHON

Hns  mpomomxkenust  (GopMHpOBaHUS — 3asABICHHBIX  KOMIIETEHIIMI  HEOOXOAWMBI  3HAHUS
NpeIIeCTBYIOMNX IUCIUILINH: HadepraTenbHas reoMeTpust U nHxeHepHas rpaduka (YK-1)
W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOOIKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETeHIIMK B cruenyrommx auciumumHax: Oumsuka (YK-1), Teopus BeposTHOCTEH U
marematrueckas craructuka (YK-1), uckpernas wmarematuka (YK-1), ®dusuka (OIIK-1),
Huckpernas maremaruka (OIIK-1), Teopus BeposiTHOCTEM 1 MaTematnueckas cratuctuka (OINK-




1), ®unocopus (YK-1), Haueprarenpnas reomerpusi u wumkeHepHas rpaduka (YK-1),
Mopnenuposanue cuctem (YK-1); rocynapcTBeHHONH UTOTOBOM arTtectanuu B popme: BeimonHeHwe
W 3aluTa BBITYCKHOU KBannpukanmuonHoi padotsl (YK-1), BeimoaHenne u 3ammra BBITYCKHOM
KkBaHpuKannoHHoi padotsl (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUN MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNM3yroUIUe JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMU CTPAaTETHYECKUMU TEXHOJIOTHSAMU SBIIAIOTCS: JICKLIUOHHBIC 3aHATHS, INPAKTHYECKUE
3aHSTHSL, IPOLEAYPBI CAMOOOYUEHUS

Ha noctmkenume KOHKPETHBIX Lieleld OOy4YeHHs HaIlpaBieHbl IPUMEHSEMbIE TaKTUYECKHUE
TEXHOJIOTUH: 3a/laHusl, ”HPOPMALIMOHHBIE, KIaCCUYECKast JIEKLIUS

Paszen 4. COJIEPYKAHUE JIUCLIUTUIMHBI

1 cemecTp

Konunyectso | @opmupyemeie

Buasl 1 TeMbI 3aHATHI
4acoB KOMIIETEHIIUN

Pasnea 1. JInHelinas ajareopa 25 YK-1

Jlexuums. Jlekus Nel. Beenenue B kypc marematuku. [lonsitue 2
maTpuubl. KBagpatHeie MaTpuiibl. Onpeaenutenu 2-ro u 3-ro
nopsiika. MuHopsbl. AnreOpanueckue TonojiHeHus. Pa3inoxkenue
OTPENICTUTEIS TI0 AJIEMEHTaM NEePBOM cTpoku. OnpeaenuTeny n-ro
nopsiika. OCHOBHBIE CBOMCTBa onpeaenurenei. Teopema o
Pa3J0KEHUU ONPEACITUTENS IO JIIEMEHTAM MPOU3BOJIBLHOIO PSA.
Teopema 00 aHHYITMPOBAHUM OIPEICTUTEIIS.

IIpakTnueckoe 3ansatue. IIpaktuyeckoe 3anarue Nel. 2
Onpenenureny, UX CBOWCTBA. BBIUNCICHNE ONPEAECIUTENCH.

[Ipaktuueckoe 3anstue. [Ipaktudeckoe 3ansarue No2. Brruucienue 2
onpeaenuTeneld. Berunciaenne MuHOpa, anreOpandeckoro
JIOTIOJIHECHHS].

Jlexuums. Jlekus Ne 2. Martpuua, ee pazmep. KBanpatnas matpuna, 2
OCHOBHBIE MOHATHUS (TTOPSIIOK, €AMHUYHAS MAaTPUIIA,
HEBBIPOXKJIEHHAs, TPEYTroiibHas1). PaBeHCTBO MaTpHIl, CIIOKEHUE
MaTpHIl, CBOMCTBA. Y MHOKEHHE MATPUIIbI HA YUCIIO, CBOMCTBA.
[TpousBenenue matpuil, cBorictBa. ObpaTHas MaTpuiia, TeopeMa
CYIIIECTBOBAHMS, TCOPEMA € TUHCTBEHHOCTH.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 3. JleficTBus 2
HaJ{ MaTpHULIAMHU: YMHOXKEHHE Ha YHUCIIO, CIIOKEHUE, YMHOKEHUE
MaTpull. Beruuciienue o0paTHOi MaTPUIIBL.

Jlexums. Jlekmus Ne 3. Cucrema TMHENHBIX YpaBHEHUN, OCHOBHBIE 2
HOHATHSA (pellIeHne, COBMECTHBIE, HECOBMECTHBIE, OIPE/Ie/ICHHBIE,
HeolpezieNIeHHbIe, OJTHOPO/IHbIE, HEOTHOPOAHbIE). MaTpuyHas
3aMKCh U PEIIeHUE B MATPUIHON opMe CHCTEM JTMHEHHBIX
ypaBHenul. [Ipasuno Kpamepa, Teopema Kpamepa. Ycinosue
CYILLECTBOBaHMSI HETPUBUAIIBHOTO PELIEHUS OJJHOPOIHON CUCTEMBI.
Pemienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX YPABHEHHN METOA0M
I"aycca.

[IpakTuueckoe 3ansatue. [Ipaktudyeckoe 3ansarre Ne 4. Penienue 2
CHCTEM JIMHECHUHBIX yDaBHeHI/Iﬁ MaTpU4YHbIM ME€TOAOM U METOAOM




Kpamepa.

IIpaktnueckoe 3ansatue. [Ipaktudeckoe 3anarue Ne 5. Pemenue
CHCTEM JIMHENHBIX YpaBHeHHH MeTooM ['aycca.

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOIHUTEIHLHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 33JIaHUH U pacueTHO-TpaguuecKux pador.

Pa3znen 2. BekTopHasi aareopa

23

Jlexmms. Jlekmus Ne 4. CkansipHble M BEKTOPHBIE (PU3UUECKHE
BEIMYUHBI (CKOPOCTh, YCKOpEHUE). BeKTOphl, OCHOBHBIE MTOHSATHUS.
PaBencTBO BekTOpOB. JInHElHBIE OMepaiuy ¢ BEKTOpamH,
cBoiictBa. Opt BekTOpa. Teopema (pu3HaK KOJUIMHEAPHOCTU
BEKTOPOB B reoMeTpuueckoit popme). [Ipoekius Touku, BeKTopa Ha
ock. Cocrasisroniast Bekropa. CBOCTBA IPOEKITHIA.

[TpakTueckoe 3ansatue. [Ipakrnyeckoe 3ansarue Ne 6. OCHOBHBIE
NOHATHUS anreOpshl. JInHeiHbIe oniepaly Ha/l BEKTOPaMH B
reoMeTpudeckoit hopme.

Jlexums. Jleknus Ne 5. IIpssmoyrosnpHas cucremMa KOOpAUHAT.
Koopaunarsl Touku 1 Bektopa. Jljisi BEKTOpOB, 3aJJaHHBIX CBOMMH
KOOPAMHATAMU: YCIOBUE PABEHCTBA, JTMHEUHBIC ONEPALINU, TPU3HAK
KoJutnHeapHocTH. CKaJIsipHOE MPOU3BENICHUE, €T0 CBOMCTBA, 3alUCh
B KOODAMHATHON hopMe, MEXaHNIECKUH CMBICIIL.

[IpakTuueckoe 3ausarue. [Ipakrudeckoe 3anstue Ne 7. bazuc.
Koopaunartsl BekTopa. JInHEHbIE Onepanuy B KOOPAUHATHON
dopme. ITpoekiyst BEKTOpa Ha OCh.

[TpakTueckoe 3ansatue. [Ipaktuueckoe 3ansatue Ne 8. CkansipHoe
IPOM3BEICHUE BEKTOPOB.

Jlexums. Jlekmust Ne 6. BekTopHOe pon3BeieHUE, €r0 CBOMCTRBA,
3aMuch B KOOPIAUHATHON opMe, MEXaHUYECKHUIT CMBICII.
CwmenranHOe TPOU3BEICHNE, €r0 CBOMCTBA, 3aMUCh B KOOPIUHATHON
dhopMe, TCOMETPUUCCKHUI CMBICI.

[TpakTueckoe 3anstue. [Ipaktuueckoe 3anstue Ne 9. BexropHoe,
CMEIIAHHOE NTPOU3BEICHUE BEKTOPOB.

3amaHus A1 CaMOCTOSITEIILHON pabOThI, B TOM YUCIIC BHITIOJTHCHHE
KP, PTP

V3y4eHune JIeKITMOHHOTO MaTepralia U TIOJITOTOBKA K TEKYIIEMY
KOHTPOJTIO, M3YYEeHHE JOTMOIHUTEIHHOTO MaTepHasa, BHIOTHEHUE
JTOMAIITHUX 3aJaHUi U pacyeTHO-rpadruIecKux padoT.

VK-1

Pa3nen 3. AHajauTHYeCKasi TeOMETPHs

25

Jlexuus. Jlekumst Ne7. IIpenmer ananutuueckoi reomeTpud. JInaun
Ha IUIOCKOCTH U UX ypaBHEHMs. /[Be OCHOBHBIE 3a7a4H
aHaJIUTUYECKON reoMeTpu. IIpsmas Ha TUIOCKOCTH. Y paBHEHUE
PSAMOM, MPOXOIAIIEN Yepe3 TaHHYIO TOUKY B JaHHOM
HaIpaBJICHUU. Y paBHEHHUE NIPSMON ¢ HOPMaJIbHBIM BEKTOPOM U
Toukoil. O011ee ypaBHEHHE TIPSIMOM HA TNTIOCKOCTH M €T0 YaCTHHIS
cilyyad. Y paBHEHHUE MPSIMOH C YIIIOBBIM KO3 PHUIIUEHTOM U
HavaJbHOM opauHaTON. ['eomeTpuueckuii cMbIci KO (UIINEHTOB.
YpaBHEeHHE NPSIMOM, TPOXOIALLIEH YepE3 IBE JAHHBIE TOUKHU. YTOII
MEXy NPSIMBIMHM, YCJIOBUE MApalIEIbHOCTH U
HNEPIEHIMKYISIPHOCTU IPSIMBIX.

[IpakTuueckoe 3ausatue. [Ipakrudeckoe 3ansarue Ne 10. [Tpsmas Ha

YK-1




ITJIOCKOCTH. BI/II[BI IMPAMBIX Ha IJIOCKOCTH.

[Ipaktuueckoe 3anstue. [Ipaktudyeckoe 3auarue Ne 11. [Ipsmast Ha
IJIOCKOCTH. YTOJI MKy MPSMBIMH, YCIOBUE NAPAIIEIBHOCTH U
MEPIECHANKYIISIPHOCTH IIPSIMbIX.

Jlexnus. Jleknus Ne8. KpuBbie BTOpOro nopsijika: OKpy>kKHOCTb,
AIITUTIC, TUTIepOoa, mapadona. X kKaHOHWYECKUE YpaBHEHUS.
Hccnenoanue Gpopmbl KPUBBIX BTOPOTO MOPsIIKA 110
KaHOHUYECKUM ypaBHEHHSIM. [locTpoeHHE KPUBHIX.
[ToBepxHOCTU U MX ypaBHEHUs. [IOBEpXHOCTH BTOPOrO MOPSJIKA.

[TpakTueckoe 3anstue. [Ipakruueckoe 3anstue Ne 12. Ilongpras
CUCTEMA KOOpJUHAT.
KpuBnle BTOPOTro MOpsaKa.

Jlekuus. Jleknusa Ne9. Jlunuu B npoctpanctse. [Ipsamas nunus,
oOuiee ypaBHEHHE MIPSIMON, KAHOHUUECKOE, BEKTOPHOE U
napaMmerpuueckoe. BzanMHoe pacrnosnoskeHue npsaMbIX U
IJIOCKOCTEN. Y CII0OBUE NAPAIIENBHOCTH U NEPIIEHUKYISIPHOCTH
IPSIMOM C TUIOCKOCTBIO. YTOJ MEXKIY MPSIMON U TNIOCKOCTBIO.
Ilepeceyenue npssMOH ¢ INIOCKOCTEIO.

[Ipaktuueckoe 3anstue. [Ipaktuueckoe 3anarue Ne 13. [Tnockocts,
npsiMasi B MPOCTPAHCTBE, MX BUJIBL.

[TpakTueckoe 3austue. [Ipaktuyeckoe 3anstue Ne 14. ITnockocTs,
npsiMasi B IPOCTPAHCTBE. Y CJIOBUE NAPAJUIEIBHOCTH U
NEPIEeHIUKYISIPHOCTH MPSIMOM C TNIOCKOCTBIO. YTOJ MEXKIY MPsIMO
U IUIOCKOCTBIO.

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

W3ydeHue TeKIIMOHHOTO MaTepuaia U MOJAr0TOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMOJHEHNE
JIOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX padoT.

Pa3gen 4. BBenenue B MaTeMaTHUYECKH I AaHAJIN3

23

Jlexuus. Jlekuust Nel0. Ilonsitue okpecTHOCTH TOUKU. beckoHeuHO
Masible (YHKIMU U UX cBOMcTBa. [Ipeaen pyHKIuM B TOUKe U HA
0ecKOHEYHOCTU. ACUMIITOTHYECKHE pa3iokKeHHe pyHKINH,
umeronei npenen. 'opuzoHTanbHas acUMIITOTa rpaduka QyHKIMH.
OcHoBHBIE TEOpPEMBI O IIpesieax: Mpeies MOCTOSTHHOM, peies
CYMMBI, IPOU3BEIEHUS U YacTHOTO ABYX (yHKIMiA. [Ipenen
cnoxHou pyHKIMU. TeopeMbl 06 OrpaHUYEHHOCTH (PYHKIINH,
UMeEIOILEeH Mpejien, 0 COXpaHEeHUH 3Haka (yHKIIMHU U ee Tpejena, o
IpeebHOM IIEPEX0/I€ B HEPABEHCTBE, O MPEJIENE CI0XKHOM

(O YHKIIHH.

ITpakTnueckoe 3ausarue. [Ipaktudeckoe 3ansatue Ne 15. OyHKummn
JNEHCTBUTENHHON MEpEMEHHOM, 00JIaCcTh ONpeaeTIeHusI.
Brruncnenue npeneno. PackpriTie HeonpeaeIeHHOCTEN.

Jlexuust. Jlekuus Nell. CpaBHeHHe O€CKOHEUHO MabIX (DYHKIIUH.
OKBUBaJIEHTHbIE 0ECKOHEUHO MaJible QYHKIIUU U UX CBOMCTBA.
ITepBblii 1 BTOpO 3aMeUaTENIbHBIE PEAEIBI U CIEICTBUS U3 HUX.
Hatypanbnblie norapugmsl. Tabnuia S5KBUBATEHTHBIX OECKOHEYHO
maielx. OHOCTOpOHHME Npesensl. HenpepslBHOCTD QyHKIMM B
TOUYKE. ACUMITOTHYECKOE BBIPAXKEHUE [T HENPEPhIBHON (YHKLIUU
B MaJIOi OKPECTHOCTH TOuKU. CBOMcTBA (QYHKIIMH, HENPEPHIBHBIX B
TOYKE.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 16.
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3amedareabHbIC MPEaCIIbl.

[TpakTueckoe 3anstue. [Ipakrnueckoe 3anstue Ne 17.
OKBHMBaJICHTHbIE OECKOHEUHO Maible QyHKIUH. Beruucienue
npeaenoB. ONHOCTOPOHHUE MPEAEbL.

Jlexmms. Jlekrust Nel2. Touku paspeiBa GyHKIIHH, UX
kiaccugukanus. HenpepbIBHOCTh 3JIeMEHTapHBIX (PYHKITHI.
beckoneuno 6ombias GyHKIUS B TOUYKE U HA OECKOHEYHOCTH.
Teopembl 0 cBsI3u OECKOHEYHO OOJBIION M OECKOHEYHO MAaJIOi
dbyakuumii. BeprukanpHas acumnTora rpaduka QyHKIUH.
Omnpenenenre HAKIOHHON aCUMITOTHI Tpaduka GpyHKIHH,
HEO0OXOIMMOE U JOCTATOYHOE YCIOBHS UX CYHIECTBOBAHHS.
CpoiicTBa HYHKIMI HENPEPLIBHBIX HA OTPE3KE.

[IpakTnueckoe 3ausarue. [Ipaktudeckoe 3ansatue Ne 18. CpaBHeHue
oeckoneudo Maibix. HenpeposiBHOCTE. TOUYKM pa3pbiBa.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHCJIE BBIMIOJHEHUE
KP, PI'P

W3ydeHue TeKIIMOHHOTO MaTepuaa U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJII0, M3y4YEHHUE JAOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHNE
JOMAaIIHKX 3aJaHui 1 pacueTHO-rpaduIECKUX padoT.

Paszgea S. IuddepenuunanbHoe ucuncienne GyHKIUUM 0JHOM
nepeMeHHOH

38

Jlexums. Jlekmust Ne 13. Tlonstre mpon3BoiHOM. Y clioBUE
CYIIIECTBOBaHUS MPOU3BOAHON. [ 'eomMeTprueckuii u puznueckuit
cMbIca ipon3BoHOM. [paBuna muddepennrpoBanms.
[TpousBoanas o6patHoil pyHKIKMU. BeIBOI (hOopMyIT MPOU3BOIHBIX
OCHOBHBIX 2JIEMEHTapHbIX pyHKUMH. Jlorapupmuueckoe
nubdepeHITIPOBAHIE.

[TpakTrueckoe 3austue. [Ipaktnueckoe 3anstue Ne 19.
Brrancnenue npou3BOIHON ¢ TOMOIIIBIO TTPABHIT
JuddepeHIMPOBaHNS U TA0JHILI TPOU3BOIHBIX.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 20.
HuddepennmpoBanue cinoxxno pynkuuu. Jlorapudpmmuaeckoe
nubdepeHIIIPOBAHIE.

Jlexuus. Jlekuust Ne 14. [IpousBoiHbIE BBICIIMX HOPSAKOB.
Juddepenuman pyHKIMM U ero cMbICI. BelpaxkeHue npon3BOAHbBIX
BBICILIMX MOPsAKOB yepe3 nuddepennuan. [punoxenue
muddepeHimana K npruOIHKEHHBIM BHIYMCICHUSM.
Juddepenumponanre GpyHKUNN 3aJaHHBIX HESIBHO U
1apaMeTPUUYECKH.

IIpaktnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Ne 21.
[TpousBoHbIE BRICIIMX NOPAAKOB. AuddepenurpoBanue GyHKIMA,
3/IaHHBIX HESIBHO M IAPAMETPUYECKH.

Jlexuus. Jlekuust Ne 15. Teopema depma u ee reOMeTpUUECKUN
cMmeicit. Teopema Posst m ee reomerpudecknii cMbica. Teopema
Komm u cnencreue us Hee. Teopema Jlarpanxa u ee
reoOMeTpUUYECKHil cMbIca. DOpMyIia KOHEUHBIX NTPUPAIICHHI.
ITpaBuio JlonuTans. PackpbeITHe HEONIPEACICHHOCTEH.

IIpaktnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Ne 22.
Juddepennnan u ero UCIOIB30BAHUE IS TPHOIMKESHHBIX
BBIUHCIICHUM.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 23.
DuU3NYECKUN U TEOMETPUUYECKHUI CMBIC TPOU3BOIHON. Y paBHEHHE
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KacaTeiapbHOU U HopManu. [IpaBuno Jlonurans.

Jlexumst. Jlekuus Ne 16. Bozpacranue u yosiBanue GpyHKIMHM Ha
uHTepBaJie. JlocTaTOUHBIN PU3HAK BO3pacTaHUs U yObIBaHUS
¢ynkuuu. Toukn sxcTpemyma. Heo6xoanMelii mpu3Hak
CyILECTBOBaHMsI dKcTpeMyMa. I1epBblii U1 BTOpOH JOCTaTOYHBIE
NPU3HAKK CYIIECTBOBaHUSA IKCTpeMyMa. Haubonbiiee u
HalMEHblIee 3HaYeHUs] QYHKIIMU Ha OTPE3KeE.

[TpakTueckoe 3anstue. [Ipakrnueckoe 3anstue Ne 24.
MoHOTOHHOCTH (QyHKIIHH. DKCTpeMyMbl. Hanbosbiiee u
HauMEHbIIIEE 3HaUCHUE Ha OTpe3Ke. TeKCTOBbIE 3a1aul Ha
KCTPEMYM.

Jlexuwmst. Jlekuus Ne 17. BeITyKI0CTh 1 BOTHYTOCTb Tpaduka
¢ynkuuu. JloctaTouHbIN IPU3HAK BBITYKIOCTH UM BOTHYTOCTH
rpaduka ¢pynkuuu. Touku nepernda. ACUMIITOTH rpaduka
¢ynkuuu. HeoOXoauMbli U 10CTaTOYHBIN PU3HAKU
CYIIECTBOBAHHS ACHIMIITOT.

[IpakTuueckoe 3austue. [Ipaktudeckoe 3ansarue Ne 25. Touku
neperuoda, BEIMYKIOCTh U BOTHYTOCTh Tpaduka QyHKINH.
AcuMnTotsl rpaduka GyHKINH.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 26.
[IpousBosHas u ee npuioxkenus. [loctpoenue rpaduka GyHKIUH.

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

W3y4eHne JTEeKIMOHHOTO MaTepraia U OJIrOTOBKA K TEKYIIEMY
KOHTPOJIIO, W3YyUEHHE JOMOJHUTEIHHOTO MaTepHaa, BBITOJTHCHHUE
JIOMAIIHUX 3aJaHui 1 pacueTHO-rpabHIeCKUX PadoT.

12

Paznes 6. KomniiekcHbie ynciaa. aeMeHThl TeOPUH GyHKIUH
KOMILIEKCHOI0 IlepeMEeHHOr0

10

Jlexuus. Jlekuust Ne18. KommekcHble uncina, apudmernyeckue

JIEWCTBUSI HaJl KOMIUIEKCHBIMH YHCIIaMU B alreOpandeckoit opme.

N300paxeHre KOMIJIEKCHBIX YHCET Ha MI0CKOCTH (To4YeyHas U
BEKTOpHas UHTepIpeTaus). Moayib 1 apryMeHT KOMILIEKCHOTO
yrcna. Tpuronomerpudeckasi popma KOMILJIEKCHOTO YKCIIA.
YMHOXEHUE U JeJICHHE KOMIUIEKCHBIX YUCEI B
TPUTOHOMETPHUECKOHN popMe U UX TeoMeTprudecKas
uHTepnperanus. Bo3BeneHue B CTEECHb.

W3BnedeHne KOpHA U3 KOMIUIEKCHOTO YHUCIIA B
TPUTOHOMETPUYECKOM opme. ['eoMeTprudeCcKnii CMBICT OTepaIuu
u3BiedeHus KopHs. [lokazarenpHas QyHKIUS C KOMITJIEKCHBIM
rokasarelsieM u ee cBorictBa. @opmyna Ditnepa. [lokazarenpHas
dbopMa KOMIUIeKCHOTO uncha. J[eficTBUS Ha/l KOMIUIEKCHBIMU
JHCIaMH B ITOKa3aTeJbHOU Gopme. OCHOBHEIC (DYHKIUU

[TpakTrueckoe 3anstue. [Ipakrnueckoe 3anstue Ne27.
KommuiekcHble uncna, 1eHCTBUS HaJl HUMU B pa3IM4HbIX (popmax.
DYHKIMS KOMILIIEKCHOTO IEPEMEHHOTO.

3amanus A1 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepraia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJTIO, W3YYEHHUE JAOMOIHUTEIHHOTO MaTepraa, BEITIOTHEHHE
JIOMAIIHUX 3aJaHUI 1 pacueTHO-rpabHIeCKUX PadoT.

Muas koHTaKkTHAs paboTa:

IloaroroBka K s3K3aMEHY

30
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|HpOBez[eHHe JK3aMeHa

2 cemecTp

Bunsl u TeMBI 3aHATHH

KommuectBo
qacoB

dopmMmupyemsble
KOMIIETCHIIMU

Pazgen 1. DyHKIIUN HECKOJIBbKHUX NEePeMEHHBIX. JJIeMEeHTbI
TEOPHUM T0JIs1

21

Jleknus. Jleknusa Ne 1. HekoTtopble MOHATHS TOMOJOTMH
(OKpEeCTHOCTh TOUKH, BHYTPEHHSISI TOUKA MHOXECTBA, OTKPBITOE
MHOECTBO, 3aMKHYTOE€ MHO>KECTBO, CBSI3HOCTh). DYHKIIHS IBYX U
HECKOJIbKUX TIEPEMEHHBIX KaK QyHKIHs TOUYkH. EcTecTBeHHAS
obsacte onpeneneHus. [ eomerpuueckoe n3o00pakeHue GyHKIIuu
JIBYX nepeMeHHbIX. [locTpoenue obdnacteil, moayyaeMbIx
nepecedeHreM noBepxHocTel. JINHUY U TOBEPXHOCTH YPOBHSI.
[Tpenen u HEMPEPHIBHOCTH ()YHKITUU HECKOJIBKHUX MEPEMEHHBIX.
CaoiicTBa (YHKIIHMI HETIPEPHIBHBIX B OTPAHUYEHHON 3aMKHYTOM
001aCcTH.

2

[TpakTueckoe 3austue. [Ipaktuyeckoe 3anstue Ne 1.061acTh
orpeneneHus: PyHKIUHU IBYX epeMeHHbIX. [Ipenen u
HEIPEPbIBHOCT.

Jlexnwmst. Jlekuus Ne 2. YacTHbIe TpOU3BOAHBIE U U (HEPEHITHATBL.
Nx reomerpuueckuii cMpici. [lonHoe npupatienne GyHKIUU
HECKOJIbKUX NepeMeHHbIX. [Ipupanienne nuHeinoi QyHKmum,
JUHENHHas alnpoKCUM auus GYHKLIUU B OKPECTHOCTH TOUKH.
Huddepermmpyemocts. [Tomubiit nuddepennman. Heodxomumeie n
JocTatouHble ycnoBus auddepenunpyemoctu. [Ipumenenue
noJIHOTO U depeHIraia K OleHKe MOorpenrHoCcTr. YacTHbIe
IIPOU3BO/IHBIE BBICIINX MOPSIIKOB. PaBEHCTBO CMEIIaHHBIX
IIPOU3BOJIHBIX.

[TpakTueckoe 3austue. [Ipaktuueckoe 3ansatue Ne 2. YactHbie
MIPOU3BOHBIC TIEPBOTO U BTOpOro nopsaka. Auddepeniuman u ero
MPUJIOKEHUS I TPUOIMKEHHBIX BEIUYUCICHUN.

IIpaktrnueckoe 3ansaTue. [Ipaktnyeckoe 3anarue Ne
3. luddepennnpoBanre GpyHKIMH, 3a1aHHBIX HessBHO. KacarenbHast
IIJIOCKOCTh M HOPMaJlb K TOBEPXHOCTHU.

Jlexuwmst. Jlekuus Ne 3. DxkecrpeMyM (QyHKIMM JBYX NTEPEMEHHBIX.
HeobxonnMoe ycioBue 3KkcTpeMyma 1 €ro reOMeTpUUeCKUid CMBICTT.
JlocTatouHoe ycioBHe 3KCTpeMyMa. AOCOTIOTHBIN SKCTPEMYM U
AITOPUTM HaXO0XKJICHUS.

[TpakTueckoe 3ansatue. [Ipaktnueckoe 3ansarue Ne 4. DxcTpemyMm
dbyHKIIMM 1BYX nepeMeHHbIX. Hanbombiee u HaMeHblee
3HaYeHUs QYHKIMU B 3aMKHYTOW OrpaHUYEHHOU 00JIACTH.

3amanus A1 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepraia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJTIO, W3YYEHHUE JAOTMOIHUTEIHHOTO MaTepraa, BEITIOTHEHHE
JTOMAIITHUX 3aJaHUI U pacyeTHO-rpadruIecKux padoT.

10
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Pa3znen 2. UnTerpajbHoe ncumncjaeHne

58

Jlexuus. Jlekuust Ne 4. TlepBooOpa3Has ¢pyHkius. Teopema o
Pa3HOCTH JABYX MepBooOpa3HbIX. HeonpeneneHHbI HHTETpall.
Tabnuua npocreimux nHTErpagoB. OCHOBHBIE CBOMCTBA
uHTerpana. MlHBapuanTHOCTH BHJIa MHTETpajia OT BbIOOpa
aprymenTa (IpUHIUI TOABEACHUS 1Mo 3HaK auddepeniuana).
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OcHOBHBIE METOBI UHTETPUPOBAHUS: PA3IOKCHHUS,
MHTETPUPOBAHUS IIOJICTAHOBKON (TPUTOHOMETPUYECKUE
IIOJICTAHOBKH ), UHTETpUPOBaHKeE 10 yacTsM. Bo3BpaTHoe
VUHTETPUPOBAHUE.

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

[TpakTueckoe 3anstue. [Ipakrnueckoe 3ansatue Ne 6. 3ameHa
HepeMEHHOI ¥ MHTETPUPOBAHHUE 10 YaCTSIM B HEOIPEICICHHOM
naTerpase. Meron noaseneHus o nuddepeHmall.

Jlexnus. Jlekuus Ne 5. MHoOrousieHbl OT OJIHOW MEPEMEHHOM.
[enenne MHOro4seHoB ¢ ocratkoMm. Teopema besy. Kopuu
MHorouwieHa. OCHOBHas TeopeMa anreopsl. Paznoxenue
MHOTOYJICHA C JCHCTBUTEIHLHBIMH KO (OUIIMEHTAMH HA THHCHHBIC
W KBaJIpaTUYHbIe MHOXKUTEIH. [IpocTeiimme npodu. Pa3noxenune
palMOHAJILHBIX APOOEH.

[IpakTnueckoe 3anstue. [Ipaktudeckoe 3ansarue Ne 7.
HMHTerpupoBanne BEIPAKCHUHN, COACPKAITNX KBAAPATHLIN

Jlexuus. Jlekus Ne 6. IaTerpupoBanue npocTeUinx
APpaMOHAILHOCTEN (IMHENHOMN, KBaAPATHYHOH ).

[IpakTnueckoe 3austue. [Ipaktudeckoe 3ansarue Ne 8.
HHTerpupoBanne NpocTEHINTNX NPpPalMoOHATLHOCTEH

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

Jlexuus. Jlekus Ne 7. IHTerpupoBaHue TPUTOHOMETPUUECKUX
(O YHKIMI.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue NelO.
HHTerpupoBaHyie TPUTOHOMETPHIECKUX (D YHKITUH.

Jlexuus. Jlekumst Ne 8. OnpenesieHHbI HHTErpa 1o OTPE3KY, ero
reoMeTpuueckuii cmbici. CBOWMCTBA OMPEACIICHHOTO0 HHTETpaa,
TeopeMa 00 OLIEHKEe MHTEerpajia, o cpeiHeM 3HaueHuH. MHrerpan ¢
MEpEMEHHBIM BEpXHUM npenesioM. Teopema bappoy. @Popmyia
Herotona-JleitOnuma. aTerpupoBanue mo yactsM 1 3aMeHa
IIEPEMEHHOM .

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Nell.
Beruucnenue onpeaeneHHOro HHTErpaa 1no oTpesKy.
MHTErpupoBaHue Mo 4acTsSIM B ONPEACICHHOM HHTErpae.

IIpaktnueckoe 3ansatue. IIpaktudeckoe 3anarue Nel2. 3amena
IIEPEMEHHOM B OIIPEIEJICHHOM UHTErpasie. MeToa noABeIeHus 0.
JuddepeHIman.

Jlexuus. Jlekuust Ne 9. 'eomerpuueckuie NpuIoKeHUs
ONPENIETICHHOT 0 UHTETpaja, BBIYUCICHUE TUIOAAEH, TIMHBI IyTH,
o0beMa Tena o IJIoLaIsIM MOMEPEYHbIX CeUeHH, o0beMa Tena
BpauieHus. BeraucieHne Maccsl IpsIMOTO CTEPKHS.
HecobcTBennsle nuTerpaisl 1 u 2 poaa.

IIpaktnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Nel3.
['eomeTpuyeckre NpUIOKEHUS OMPEAETICHHBIX UHTETPAJIOB:
ILIONIAb IJIOCKOH (DUTYPEI, 00HEM TEJIa BpallleHUsl, JIWHA JTYTH.

Jlexumst. Jlekuus Ne 10. O61mas cxema mocTpoeHHs! ONpeaeIeHHbIX
UHTErpasioB 1o ¢urype. [I10THOCT pacnpeneneHns Macchl 1o
¢urype. 3anaua o macce ¢purypsl. [lonarue onpeaeneHHOro
uHTerpana mo ¢urype. Buasl nuarerpanos. JloctatouHoe yciaoBue




CYIIIECTBOBAaHUS OINpPEIETECHHBIX HHTErpaioB. CBoicTBa
OTIpe/IeIEHHBIX MHTETPAJIOB 10 (urype. I 'eoMeTpuyecKuii CMBICI:
3a7aya 00 00beMe MIMHAPUYECKOTO Tela, O IUIOMAAN
LAJIMHPUYECKON TOBEPXHOCTH.

[IpakTuueckoe 3ausarue. [Ipaktuueckoe 3anstue Nel4.
HecoOcTBEeHHBIE HHTEPAJIBL.

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

Jlexuus. Jleknusa Ne 11. Beruncienue q1BOMHOTO MHTErpaia B
JIEKAPTOBLIX U IMOJIIPHBIX KOOPAMHATAX.

IIpakTuueckoe 3austue. [Ipaktuueckoe 3anarre Nel6. JIBoiiHOM
MHTErpaJl B IEKAPTOBBIX U B MOJISIPHBIX KOOPAMHATAX.

Jlekuus. Jleknus Ne 12. Beruucienue TpoiiHOro HHTErpaja B
JIEKapPTOBBIX, WIHHAPUYECKUX U CHEPHUECKUX KOOPAMHATAX.

[Ipaktuueckoe 3anstue. [Ipaktuueckoe 3anarue Nel7. TpoiiHoi
MHTETpall.

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

Jlexuus. Jlekuust Ne 13. ['eomerpuueckre npuiiokeHUs JBOMHOIO U
TpoiiHoro uHTerpanoB. KpuBoauHelHble HHTErpaibl IEPBOrO U
BTOPOIO POAA.

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

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

W3ydeHue TeKIIMOHHOTO MaTepuaia U MOJAr0TOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMOJHEHNE
JIOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX padoT.

16

Paznen 3. Inddepennuannibie ypaBHeHHs

29

Jlexuus. Jlekuust Ne 14. ®dusnueckue 3agaun, IpUBOJAIINE K
g depeHIMaIbHbIM YpaBHeHUSIM. OCHOBHBIE OIpeIeICHUs.
JuddepenunansHble ypaBHeHUs nepBoro nopsaka. HauansHbie
ycnous. 3agaua Komm. Teopema cyiiecTBoBaHUS U
€AMHCTBEHHOCTH perieHus 3a1aun Komu. OOuiee u yacTHoe
peuenne auddepernnansHoro ypasuenus. Cemeiictso
MHTETPATbHBIX KPUBBIX. METOIbI MHTETPUPOBAHUS
TuddepeHIMaIbHbIX YPaBHEHUH: C pa3/ieIeHHBIMU U
pa3fengoImuMucs nepeMeHHbIMI. O THOpOIHbIE

g depeHIanbHble YpaBHEHMsI 1-ro mopsiaka.

IIpaktnueckoe 3ansaTue. [Ipaktuyeckoe 3anarue Ne20.
Juddepenunanbable ypaBHEHHS ¢ pa3IeISIONUMHUCS
IePEMEHHBIMH.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne2l.
Opnnopoanele nuddepeHnaabHble YpaBHEHUS |-To MopsiiKa.

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

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3ansatue Ne22. JIuneitnsie
ypaBHeHHU 1-ro nopsaaka. YpasHenus bepuymin.

Jlexuwmst. Jlekuus Ne 16. [Tud. ypaBHenus 2-ro nopsiaka. HauansHoe
ycnoBue. 3agavya Komu. TeopemMa cyniecTBoBaHUS U
€IMHCTBEHHOCTHU peulenus. O01iee 1 yacTHoe pereHue aud.
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ypaBHeHUs 2-ro nopsaka. [Ipocreitmme nud. ypaBHeHUs 2-10
MopsAKa, TOMYCKAIOIINE MOHWKEHUE MopsIKa. JINHENHbIe
OJIHOpOAHbIE TU(. ypaBHEHUS 2-TO MOPAIKA C TOCTOSIHHBIMU
Kod(puimeHTaMu. XapakTepUCTUIECKOE ypaBHEHUE, TPH CITydast
KOpHEH XapaKTEePUCTUYECKOTO YPABHEHUS.

[TpakTueckoe 3ansatue. [Ipaktnueckoe 3anstue Ne23. 1
Juddepenunanbable ypaBHEHUs 2 TOPAIKA, JOITYCKAIOLIUE
HOHMKEHUE MOPSIIKA.

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

ko’ umeHTamMu.

Jlexuwmst. Jlekuus Ne 17. Jlunelinsie HeOAHOPOAHBIE AU. 2

ypaBHeHus1. Teopema o cTpykType ob1ero pemenus. Metos
BapHallly [IPOU3BOJIbHBIX OCTOSIHHBIX. JIMHEHbIE HEOAHOPOIHBIE
nuddepeHImaIbHble ypaBHEHUs 2-T0 MOPsAIKa ¢ HOCTOSHHBIMU
K03 pHIMEHTaMH CO CTIENMANIBHOM MTPaBoOi yacThio. MeTox
HeonpeaeneHHbIX KodpduurenToB. Teopema 0 HaT0KEHUU
YJACTHBIX PEIICHHUH.

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

3anaua Komm mis HopmanibHOM crcteMbl AuddepeHnnanbHbIx
ypaBHeHHH. Teopema cyIlecTBOBaHUS U €AMHCTBEHHOCTH PELICHUS
3agaun Komm. MeToa HCKITIOUeHUs Tl peIeHHsI HOPMaJIbHBIX
cucreM au¢. ypaBHeHuil. HopmanbHble cCTeMbl TMHEHHBIX JU .
YPaBHEHUH C IOCTOSIHHBIMU KO3 PHUIIEHTAMHU.
XapakTepucTHUecKoe ypaBHEHHe. PerieHne B ciydae mpocThiX
KOpPHEW XapaKTepUCTHUECKOTO YPaBHEHHUSI.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne26. JIHIY ¢ 2
NOCTOSIHHBIMU KO3 duiineHTamMu. MeTo1 Bapyalliy MOCTOSHHBIX.
[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne27. CucreMsl 1

JubdepeHINATbHLIX YPABHEHUH.

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

W3ydeHune TeKIIMOHHOTO MaTepuaia U MOJAr0TOBKA K TEKYIIeMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMOJTHEHNE
JOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT. 10

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMUYECKUE YKA3AHMS JUIS OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHUTUIMHBI

N3yuenne mucummumesl b.1.1.7 "Marematuka" pekoMeHIyeTCs HadaTb C O3HAKOMJICHUS C
paboueil mporpamMmoi, ee CTPYKTYpoil M coJepKaHMeM pa3liesioB. Y4eOHBIH MaTepHuai
CTPYKTYPUPOBaH, U3y4CHHUE TUCLMUILIMHBI OCYIIECTBIISAETCS B TEMAaTUYECKOU ITOCIIEN0BATEIBHOCTH.

3aHATHA JIEKIIMOHHOT0 THMA JAIOT CHUCTEMAaTU3UPOBAaHHBIE 3HAHMS 10 JAUCLUILIMHE
"MaremaTuka'", KOHLEHTPUPYIOT BHMMaHHE Ha HaubOoyiee CIOKHBIX M BaXHBIX Bompocax. Bo
BpeMsl JIEKIIMOHHBIX 3aHATUH PEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHE Y4eOHOro maTepuana;
oOpaiate BHUMaHue Ha (GOPMYIHPOBKU U KAaTETOPUU, PACKPBHIBAIOLINE CYTh MPOOJIEMBI, SIBICHUS
WY TIpoliecca; 3aMKCUPOBATh BBIBOABI M MTPAKTUYECKHE PEKOMEHIAINH.

HOI[I"OTOBK& K 3aHATUAM CEMHUHAPCKOI'0O TUIIA BKJIIOYA€T O3HAKOMIICHHUE C IJIAHOM



NPaKTUYECKOTO 3aHATHS; PadOTy € KOHCIIEKTOM JICKIIMH, BBHIOJHEHHE JOMAIIHETO 3alaHMUs,
paboty ¢ y4eOHOH W y4eOHO-METOJWYECKOW JHMTEpaTypod, HAyYHBIMH U3JaHUSIMHU U
AJIGKTPOHHBIMU  00pa30BAaTEIBHBIMA PECYpPCAMH, PEKOMEHJIOBAaHHBIMU pabodell mporpaMMoit
oucuuniIvHel "Matemaruka'.

CogepxaHue caMOCTOSITENIbHOI PadoThl omnpenensercs padodeil mporpamMmon TUCIUIUIMHBI
"Marematuka" OIIEHOYHBIMH M METOJAMYECKUMH MAaTepuallaMH, 3aJaHUsIMH W YKa3aHUSIMU
npenonaBarens. CamocrosiTenbHas paboTa MOXKET OCYIIECTBIATHCS B ayJIUTOPHOM U
BHeayuTopHOU (popmax. DHHEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHONH pabOThI
SBIIIETCS  DJIGKTPOHHAsI HMH(POPMAIIMOHHO-00pa3oBaTenbHasl Cpefa YHUBEPCHUTETa, KOTopas
obecrieunBaeT JOCTYNl K O0Opa3oBaTeIbHOW IIporpamMme, padouedl mnporpamMme JTUCHUTLIAHBI
"MareMartuka', K 3JIEKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, MPOo(eCCHOHATBHBIM 0a3aM JaHHBIX H
WH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

N3ydyenne nucuuminael "MaTteMaTrnka" BKIIIOYACT BBHIOJHEHUE PACUYETHO-TpaduyecKoil padoThl,
KOHTPOJIbHOM pabOThI.

[lepuomuuHoCTh MpoOBeAeHUS, (POPMBI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHWBAHUS
X0J1a OCBOEHUS AUCLHUILIMHBI IPEJICTaBIEHbI B paboueil mporpamme.

dopMoii IPOMEKYTOYHOU aTTecTalMk 10 aucuuiuinHe "Martemaruka" sBistioTces sk3amen (1
cemectp), BPK (2 cemectp).

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOAMYECKOE
OBECIIEYEHUME AUCIHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

Kommuectso
AK3EMIUISIPOB NIEYaTHBIX

NoNe . W3TaHUH, UMCIOIINXCS B
Cnucok UCOJIb3yeMOM JTUTEPATYPBI

n/n OnoONIMoTeKe, Uin
ANIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M1 HAYUHBIE U3JJAHW S
1. [ITucemennsiii, mutpuit Tpopumosuu. Koncnekr nexuuii no 284
Boicield martematuke [Tekct]| : mommerii kypc / M. T.
[Tucemennsiit. 10-e u3n., ucop. Mocksa: Aipuc-Ilpecc, 2011.
- 602, [1] c. ISBN 978-5-8112-4351-8. DK3eMIUISAPHI: BCETO
284.
2. |COopHUK 3a7ay MO BBICIIEH MaTeMaTHKE C KOHTPOJbHBIMHU 20

paboramu [Tekcr] : mocodme / K. H. Jlynry, . T.
IIucemennsniii, C. H. ®emun, 10. A. IlleBuenko. Y. 1. 14-¢
m3a, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
Ok3eMIsIpel: Bcero 20.

3. |Harancon, W. II. KpaTtkuii Kypc BbICIIEH MaTeMaTHKH

[DnekTpoHHBIi pecypc] : yuebHoe mocoome / WM. II.|https://e.lanbook.com/book/2
Harancon. 10-e u3n., crep. Cankr-IletepOypr: Jlans, 2022. - 10320
736 c. ISBN 978-5-8114-0123-9.

4. |duddepennuanpapie ypaBHeHHs. UHCIOBBIE W CTCIICHHBIC 108

psanel [TekcT] : MeToA. yKka3aHus K BBIIOJTHEHUIO TUIIOBBIX




pacueToB Mg cTyaeHToB cneruaibHoctet 060800, 061000,
061100, 061500 / [coctr.: JI. B. Ilerpoma, JI. H.
Ilapadyraunoa]. Homkap-Oma: MapI'TV, 2004. - 46 c.
Ox3eMiuisipbl: Bcero 108.

Heonpenenennsie u omnpeneneHHble UHTErpaibl [Tekcr]
METOJ. YKa3aHUsl K BBINOJHEHUIO THUIIOBBIX PACYETOB JIJIS
cTtyaeHToB cneruansHocteir 060800, 061000, 061100,
061500 / [cocrt. : KO. A. ®omuna, JI. H. lllapadyraunosa].
WMomkap-Omna: MapI'TVY, 2006. - 55 c. DK3eMIUBIPHI: BCEro
64.

64

DYHKIIUA HECKOJBKUX TepeMeHHbIX [Tekct] : cO. 3amaHuit
IUIL CaMOCTOSIT. pabOTHI CTYJACHTOB TEXH. CHEIHAIBHOCTEH /
M-Bo o6OpazoBanuss u Hayku P®, ®I'bOY BIIO "lloomx.
roc. TtexHon. yH-t"; [coct.. FO. A. Benepuuxona, JI. H.
Ilapadyraunosa, I1. A. ®umenko]. Homkap-Ona: IITI'TY,
2012. - 26 ¢. Ox3eMmApsl: Bcero 112.

112 /
https://portal.volgatech.net/b
ooks/Vedernikova_Funkcii_n
eskolkix_peremennyx.pdf

OYHKIMKM HECKOJNBbKUX MepeMeHHbIX [TekcT] : meToauueckue
YKa3aHUsS TI0 CaMOCTOSITEIBHOH paboTe I CTYICHTOB
TEXHUUYECKUX clenuanbHocTel / M-Bo o0pa3oBaHUs U HAyKu
P®, ®I'BOY BIIO "IloBomk. roc. TexHoi. yH-T"; [cocT. : FO.
A. Benepuukosa, JI. H. lllapadyrnunosa, I1. A. ®umnieHko].
Nowkap-Ona: [ITTY, 2012. - 56 ¢. Dx3eMmuisipbl: Bcero 84.

84 /
https://portal.volgatech.net/b
ooks/Vedernikova_Funkcii_n
eskolkix_peremennyx_1.pdf

Beenenne B ananmus. JuddepennumanbHoe ucUHCIEHUE
¢bynkuun  omHOW  mepemeHHol  [Tekcr] y4eOHO-
METOJIMYEeCKOe MocoOue sl OpraHu3aliu CaMOCTOSTEIbHON
paboTHl CTYACHTOB cHelnuaibHOCTe W HampasieHuidt BIIO
110302.65, 140100.62, 140104.65, 150400.62, 150405.65 /
M-Bo obpazoBanus u Hayku PO, ®I'BOY BIIO "TloBomxk.Toc.
texHon. yH-Tt'; [coct.. H. H. Muxeesa, JI. H.
Ilapadyrmurona]. Momxkap-Omna: TIFTY, 2013. - 110 ¢. ISBN
978-5-8158-1278-9. Dx3emmusapel: Bcero 201.

201

Ky3neno, A. B. Bricmag maremarnka. Martematudeckoe
porpaMMupoBaHue [DneKTpoHHBIH pecypc| / Kysnemos A.
B.,CakoBuu B. A.Xomox H. WU. 4-e wusn., crep. CaHkr-
IlerepOypr: Jlanb, 2022. - 352 ¢. ISBN 978-5-8114-1056-9.

https://e.lanbook.com/book/2
11070

10.

Tyran6aes, A. A. OcHOBBl BbICHIEH MaTEeMaTUKH
[OnexktponHblii  pecypc] / Tyrambae A. A. CaHkr-

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

IlerepOypr: Jlans, 2022. - 496 c. ISBN 978-5-8114-1189-4. 10698
6.2. MarepuanbHO-TeXHHUECKas 06a3a M MPOrpaMMHOE 00ECTICUCHHE
NeNe | Aynutopuu st ipose- | [lepeueHb 0CHOBHOTO 000pYI0BaHUS [IporpammHuoe
/Tl |AeHHs y9eOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSTENbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 124 (1) Komriekr yueoHoit mebenu (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, Areur
Dr.Web, Microsoft
Access, Microsoft Visio
Professional, Microsoft




Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
AJi1 pCHICHUS OCHOBHBIX
II0JIb30BAaTCIbCKHUX 3a1a4

2. 228 (1) Hocka aymutopHas 1000%1500 (1),
KommiekT yuebnoi mebemnu (1)

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

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurext 110
A pCeICHUSA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

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

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB TOCTHXKEHUS! KOMIIETEHLIMI HAIIPaBIIEHBbI HA:
- YCBOEHHE TEOPETUUYECKOIo Marepuasia (00beM 3HaHMM, ITTyOMHA YCBOEHUS), IPEyCMOTPEHHOT O

paboueli mporpamMmoi;

- YMCHHUC wH3JIaraTb MaTcpuajl (LIGTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaTcpuajlida, TOYHOCTbL H

IMOJIHOTA BOCIIPOU3BCIACHHUA y‘IC6HOFO MaTepI/IaJ'Ia);

- YMCHHC IPUMCHATH TCOPECTUUCCKHUE 3HAHUA TPU PCIICHHUU IMPAKTUICCKUX SaI[aHHﬁ.

[Ixama oneHUBaHUS IMMpEaACTaBJICHA HUKC.

YpoBeHb
c(hopMUPOBAaHHOCTH
AJIEMEHTOB
KOMIICTCHIINU

Kpurepun onenuBanus

Ikana
OILlIEHUBaHUS

IToporossIii OOyuaromuiics HMMeeT 3HaHUS OCHOBHOI'O
YPOBEHBb MPOSABIIAET YMEHHUE JIOTUYHO €ro H3Jararh,
JOTyCKaTh ~ HETOYHOCTM B U3JIOKEHUU

Marepuana,| yIoBJeT-
HO MOXET| BOPUTEIBHO
Mmarepuaa,

HEAOCTATOYHO IIPABUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIITOJIHCHUH IMTPAKTUYCCKUX SaﬂaHHﬁ.

[IponBuHYTHII
YPOBEHBb

OOyuaromuiicss TBEpAO 3HAeT NPOTPaMMHBI MaTepuall,
U3JIaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BONPOC, IPABUIIBLHO
MPUMEHSIET TEOPEeTUYECKHE TOJOXKEHUS TpU pEelIeHUun
MPAKTUYECKUX BOIPOCOB W 3aj]lad, BIaJeeT HEOOXOAWMBIMU
HaBBIKAMU M IPHEMaMH UX BBITOJTHEHHUS

XOPpOIIO

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
BHJION3MEHEHUW  3aJlaHus, CBOOOJHO  CIIpaBIsieTCS €
3aJadyaMu, BOHpOCElMI/I )41 I[pyrI/IMI/I BHUIaMH HpI/IMCHeHI/IH
3HaHWH, TIOKAa3bIBAET 3HAKOMCTBO C MOHOTpadUUECKOU
JIUTEPaTypoy, NEPUOJUYECKUMM U3JAHUSAMH, IIPABUIBHO
000CHOBBIBAET TPHHATHIC pPEIICHHUS, CBOOOJHO BJIANIEET

OTJIMYHO




HaBbBIKaMHU, IpUEMaMHU BBITTIOJIHCHHUA IIPAKTHYCCKUX pa60T ‘

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOECIEYMBAET OLEHHBAHWE XOJa OCBOCHHUS JMCUUIUIMHBI
(MOmyJIsl) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOIO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsAAOK COCTaBIEHMS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLICHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHME 3HAHWH, yYMEHHWH, HAaBBIKOB W/ WM ONbITa JAEATEIBHOCTH, IO
HaKOIMUTEJILHON cHcTeMe B Oajuiax ycTaHaBiIMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YJYarOIIUXCS
[IpomexxyTouHast aTTecTalusi 00yJarolMXCsl HalpaBjieHa Ha OLIEHUBAHUE PE3YJIbTATOB O0YUECHHsS
M0 TUCIUILIMHE (MOYJII0) ¥ POBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpumMepsl THIIOBBIX KOHTPOJIBHBIX 3aJaHuii M3 0a3bl (GOHIA OLEHOYHBIX CPEICTB IO
00pa30BaTeNIbHOI NporpamMmme.
KoHTponbHana paboTa Nel. /iuHeitHana anre6pa.

1. Bolumcnutsb .

2. Bbiumcnautb onpegenutens :

a) pas/sioXKeHMeM MO NepBomy CToNbLY;

6) ynpouieHuem.

3. PelwnTb CUCTEMY SIMHEMHDBIX YPAaBHEHUI

a) metogom Kpamepa;

6) MaTpPUYHbIM METOAOM;

B) meTogom laycca.

KoHTponbHana paboTta N22. BekTopHasa anrebpa u aHaaMTUYECKan reomeTpums.
1. Hanigute , ecnn .

2. YnpocTtuTte BblpaxkeHue .

3. NMpKn KaKOM 3HAYEHWUW BEKTOPbI M NEPNEeHANKYNAPHbI, eciu , ?
4. Mpn KAKOM 3HaYEHUN BEKTOPbI KOMMNAHAPHbI?

5. B TouKax nepeceyeHua NpAMON C OCAMM KOOPAMHAT BOCCTAHOB/AEHbI MepPneHANKYAAPbI K 3TOM NPAMON.
Hailgute nx ypaBHeHus.

6. MpBeanTe K KAHOHUYECKOMY BMAY YPaBHEHMeE , onpeaennTe TUMN IMHUKU U NOCTPOITe rpaduk.

7. TIpY KaKUX 3HAYEHUAX p U B npaman U MNAOCKOCTb NEPNeHANKYAAPHbLI? HalauTe TOYKy nepeceyeHus
NPAMOW 1 NNOCKOCTU.

KoHTponbHana pabota Ne3. Mpegen ¢pyHKuun. AuddepeHuymnanbHoe ucunucneHme GpyHKLUM OLHOM U ABYX



NepeMeHHbIX.

1. He ncnonb3ys npasuno Jlonutana, BbIMUCANTb Npeaenol GYHKLUMNA:
a) 6) 8) )

2.HallamTe Nnpon3BoaHYI0 HEABHON QYHKLUK

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

4. HaignTe npon3BoaHYO BTOPOro NopaaKa B 3a4aHHOM TOUKE:

5. Haitaute auddepenuman dyHKLMU

6. Hanaute 3HaYeHMA YaCTHbIX NPOU3BOAHbLIX U GYHKLUKN B TOUKE .

7. Haitante gna dyHKUMK

HepequL BOITIPOCOB AJIA IMMPOBEACHUA HpOMe)KYTOQHOﬁ aTTcCTalu

Bonpocsl k 3x3amMeHy
I cemecTp
JluHeiiHas anredpa

1. Martpuribl (oOcHOBHBIE TIOHATHS ). Buasr MaTputl. JInneiHble oneparun Hag Matpuiiamu. CBoiicTBa
JIMHEHHBIX ONepalui.

2. CornacoBaHHbIE MaTpULEL. Y MHOXKEHHE MaTpull. CBOWCTBA IPOU3BEICHHS MAaTPHILL.

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

4. Teopema o paznoxxeHun onpenenuteis. Teopema 00 aHHYIMPOBAHUH ONPEIEIUTENS.

5. Ob6parnas matpuna. Teopema cyniecTBOBaHUS U €AMHCTBEHHOCTH 00paTHON MaTpPHULIBL.

6. Cucremsbl TMHEHHBIX ypaBHEHHA. OCHOBHBIE ONPEAETICHHS U TIOHATHS.

7. Meton Kpamepa peliieHusi CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

8. MartpuuHslii METOJI PELLICHNS CUCTEM JIMHENHBIX YPAaBHEHU.

9. Meton IN'aycca pelieHusi CUCTEM JIMHEUMHBIX YPaBHEHUMN.

10. Panr matpunel. Teopema Kponekepa-Kanennu.

BekTopHas anredpa

11. BexTops! (ocHOBHBIE MOHATHS). JIMHEIHBIE onepanny Hall BekTopamu. OpT BEKTOpa.

12. Heo6xonumoe 1 1ocTaToyHOE YCIOBHS KOJUIMHEAPHOCTH BEKTOPOB (T€OMETPHUUECKHUNA TOAXOT).
13. IIpoekuus BekTopa Ha ock. CBOWCTBA MPOEKIUI.

14. [IpssmoyTronbHas AekapToBa cUCTEMa KOOpAUHAT. Pa3noxkeHne BEKTOpa 0 KOOPAUHATHBIM OCSM.

Koopaunats! Touku 1 BEKTOpA.



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.

42.

Heobxonnmoe 1 10CTaTOYHOE YCIOBHS KOJUIMHEAPHOCTH BEKTOPOB B KOOPAMHATHOM (hopme.
Koopaunate! opra BekTopa. Hampasinstolue KOCHHYChI BEKTOpA.
JluneiiHble omepanyy HaJ BEKTOPaMH B KOOPAMHATHOH (opMe.
CkansapHoe npousseieHre BEKTOpoB. CBOMCTBA CKAPHOIO IIPOU3BEICHU.
CkansipHOe IpOU3BEJICHNE BEKTOPOB B KOOPIMHATHON opme.
[TpunoskeHus CKaIsIpHOTO MPOU3BEACHUS B TEOMETPHHU U (DUBHKE.
BexTopHoe npounsseaeHne BeKTopoB. CBOWCTBAa BEKTOPHOTO MPOU3BEICHUS.
BekropHoe nipon3BeieHre BEKTOPOB B KOOPIUHATHON opMme.
CMeraHHOE IPOU3BEICHUE BEKTOPOB.
KommanapHble BEKTOPBI. Y ClIOBHE KOMIUTAHAPHOCTH BEKTOPOB.
AHaJIUTHYECKAs] TeOMeTpus
JBe 3amaun aHanuTU4YECKO reomeTpu. JIMHUS, ypaBHEHUE JIUHUH.
YpaBHEHUA MPSMOI HA MJIOCKOCTH.
OO11ee ypaBHEHHUE MIPSIMOM Ha MJIOCKOCTH U €T0 YacTHBIE CIydau.
Yros Mexay NpsMbIMU. Y CIIOBUS APAJUIEIBHOCTH U NIEPIEHAUKYIIIPHOCTH MPSMBIX.
OO01mee ypaBHEHHE IIJIOCKOCTU U €0 YaCTHBIE CITy4aH.
YpaBHEHHE TUIOCKOCTH, TIPOXOJIAIIECH Yepe3 TPpU 3aJaHHbIe TOUKH.
Yrous Mexay MIOCKOCTAMU. Y CJIOBUS apauIENbHOCTYU U IEPIEHIUKYISIPHOCTH INIOCKOCTEH.

IIpsimast B mpocTpaHcTBe. B3aumHoe pacmonokeHue NpsiMbIX B IPOCTPAHCTBE. Y CIIOBUA
NapayIeIbHOCTH U NIEPIIEHIUKYIISIPHOCTH MPSIMbIX.

Yroa Mexay IpsMOH U TUIOCKOCTBIO. Y CITOBHSI MapaJlIeIbHOCTH M MIEPIICHIUKYIIPHOCTH MPSIMON U
TUIOCKOCTH.

KpuBble BToporo nopsjaka (OKpy>KHOCTb, SJUTHIIC, THIIEp00IIa, Tapaboma) (¢ BEIBOJAAMH UX
YpaBHEHUH).

[Tonapnas cucrema koopauaat. @OPMYIHI Iepexo1a U3 MOISPHOIN CHCTEMBI KOOPIWHAT B
JIEKapTOBYIO CUCTEMY KOOPJIMHAT M 00OPaTHO.

Kiaccudukaiys moBepxHoCTeH BTOPOro HOpsIIKa.

BBenenue B MaTeMaTHYeCKUI aHATIN3
®dyHkus, crocoOsl 3amanus. Oonacts onpenenenus. O01acTh 3HaYeHH. [IepruoUIHOCTD.
YeTHble, HEUETHBIC (DYHKIIUU.
beckoneuno manast QyHKIHS B TOUKe. [ 'eoMeTpudeckas HHTEPIIPETAITUS ONPEACIICHHUS.
CBoiicTBa OECKOHEYHO MAITBIX (PYHKITHH.

JlBa ompenenenus npeaena QyHKIMA. DKBUBAICHTHOCTE onpeaencHuii. [Ipeaen GyHkuuu npu
x®¥.

CpaoiicTBa npeaeioB GyHKIIUH.
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Beckoneuno Oonbiuas pyHkus. CBsA3b OECKOHEYHO MAIOH U OECKOHEYHO OOIBIION (QYHKIHHA.

CpaBHenue OeckoHeuHO MaJibiX QyHKIMIH. CBOMCTBO SKBUBAJIIEHTHBIX OECKOHEYHO MAJIbIX
(GyHKITHIA.

[Nepsblii 3amevarenbhbli npenen. Cnencreus. Tabnua 3KBUBAICHTHBIX (PYHKIINH.
Btopoii 3ameuarensublil npeaen. CneacTBusl.
OpnnocroponHue npeaenbl. CBA3b OJHOCTOPOHHUX MPEJEIIOB C MPEIeioM (yHKIIHH.

HemnpepbIBHOCTh PYHKIIMU B TOUKE. DKBUBAICHTHOCTD TPEX ONPEICIICHUI HEITPEPHIBHOCTH
(GyHKITHIA.

Knaccudukanus Touek paspsipa.

CBoiicTBa (QyHKIHIA, HETIPEPHIBHBIX B TOUKE.

HenpepsiBHOCTh QyHKIIMHE HAa MHOKecTBe. CBOHCTBA (DYHKIIMI, HEMPEPBIBHBIX HA OTPE3Ke.
JuddepeHuuabHoe HCUMCTeHHE (PYHKIMHU OHOM NepeMeHHOMI

3anava o kacarenpHOH. Onpenenenne Npou3BoAHON pyHKIMHN. ['eoMeTprdecKuii CMbICIT
IIPOU3BOIHOM.

3amaga 0 MTHOBEHHOM ckopocTH. Onpeenenne npou3BogHoH. OU3HUECKUil CMBICI MTPOU3BOAHOM.

ITpousBoaHast CyMMBI, pa3HOCTH, IPOU3BEACHUS M YaCTHOT'O IBYX (DYHKIIHH.
[IponsBoaHas cI0XKHON HYHKIIHU.

ITpousBoanas o6patHOl pyHkunu. [Ipon3BoaHBIE OOPATHRIX TPUTOHOMETPUYECKUX (QYHKLHUI.
ITpou3BoAHbIE TPUTOHOMETPHUYECKUX (PYHKIIHH.

ITpousBoanble JorapuGMuuecKux GyHKIUH.

Jlorapudmuueckoe nuddepenuuponanue. [IponsBoanas nokazarenbHON QYHKIHH.
Huddepennnan dyakmun. ['eomerpudecknii cMbich quddepeHnmana.

CBsI3b MEXIy IPOU3BOAHON U U PepeHIHATIOM.

[Mpumenenue nuddepenimana K mpUOIMKEHHBIM BEIYUCIICHHSM.
Juddepennupopanne GpyHKIHN, 3aJaHHBIX TAPAMETPUIECKH.
Jduddepennmpoanne HessBHBIX (HyHKIINH.

[Tpou3BoJHBIE BBICIINX TTOPSIKOB.

AcuMITOTH TparKOB GYHKIINI: BEpTUKAIbHbIC, TOPH30HTAIILHBIE, HAKJIIOHHBIE.
Teopems! Ko u Jlarpanxa.

Teopema Pouns.

Bospacranue u yosiBanue ¢pyHkuuu. [Ipu3Haku MOHOTOHHOCTH.

OxctpemyM ¢yHKIIH. Heo0xoamMoe ycioBre CyiecTBOBaHMs SKCTpEMyMa.
[lepBoe nocTaTouHOE YCIIOBHE CYIIECTBOBAHHS SKCTpPEMyMa.

Bropoe noctaToyHOe ycnoBHE CYIIECTBOBAHHUS IKCTPEMYMA.

BrimykiocTs rpaduka GyHkunu. JJocTaTOYHBIN MPU3HAK BHITYKIOCTH.



74. Touku nepern6a. Heobxoaumoe u 1octaTouHOe YCIOBHSI CYLIECTBOBAHUS TOUEK Ieperuoa.
75. [Tonnas cxema uccnenoBanus QyHKIHH.
JJyieMeHTHI TeOpuH GYHKIMI KOMILUIEKCHOI IepeMeHHOoi

76. IloHsTHE KOMIUIEKCHOT'O YHCIIA. FeOMeTpI/I‘IeCKaSI HUHTCPHOpCTALlUA KOMIIJICKCHOT'O qncna.MonynL nu
APTrYMCHT KOMIUICKCHOI'O YMCJia. KOMHHCKCHO'COHPH)KCHHLIC qucia

1. Anrebpandeckas popma 3anrcy KOMIUIEKCHOTO uncina. [eiicTBus B anredpandeckoit popme.

2. Tpuronomerpuueckas ¢popma 3alUcH KOMITJIEKCHOTO Yncia. J[eficTBUSI B TPHTOHOMETPHUYECKON
dopme (kpome ).

3. [TokazarenbHas GopMa 3amruch KOMIUIEKCHOTO uKcia. JlefcTBus B moKa3zaTenbHO# hopme (Kkpome ).

4. N3BneueHne KOpHA N-0i CTENEHH U3 KOMIUIEKCHOT'O YUCIIA

Bomnpocs! k 3a4eTty
II cemecTp

JAuddepennuanbHoe ncuncienne GyHKIMU HECKOJIbKHMX NepeMeHHbIX

1. UYro Ha3wpiBaeTcs (pyHKIUEH NBYX WK OoJiee mepeMeHHbIX? YKaXHUTe CIocoObl X 3aaHusl.

2. UYro Ha3biBaeTCs 001aCThIO OnpeneneHus QYHKIMU IBYX MEPEMEHHBIX U KaK OHa N300pa)xaeTcst
TreOMEeTPUYECKH?

3. Kakune o0nacTv Ha3bIBAIOTCS OTKPBITHIMH, 3aMKHYTBIMHE, OTpaHUYEHHBIMU, HEOTPaHMYSHHBIMU ?

4. Kak n300pa3uts reoMeTpruuecKd (QyHKIHIO ABYX IEPEMEHHBIX?

5. Uto Ha3bIBAETCS OKPECTHOCTHIO TOUKH?

6. UYro Taxkoe JIMHUU YPOBH:?

7. UYro Ha3bIBaeTCS MpEAesioM QYHKIMH ABYX EPEMEHHBIX B TOUKE?

8. [aiite onpesenenne YacTHBIX TPOU3BOAHBIX IIEPBOTO MOPSIKA.

9. [aiite onpexnenenue quddepennunana GyHKIUN ABYX HEPEMEHHBIX.

10. KakoBa cBsi3p Mexay anddpepeHnnasoM 1 YaCTHBIMHA TPOU3BOAHBIMHU?

11. [aiite onpenenenue YacTHBIX IPOU3BOAHBIX BTOPOTO MOPSIIKA.

12. OkcrpeMyM GYHKLIUH OBYX IepeMeHHbIX. Heo0Xxo1mumoe ycioBre CyIecTBOBaHHE SKCTPEMYMA.

13. JocTaTrouHoe yclioBHE CYIIECTBOBaHUS SKCTpeMyMa (pyHKIMHU ABYX MEepeMEHHBIX. AOCOTIOTHBIN

9KCTPEMYM, €Iro HAXOKACHUC.

14. CdhopmynupyiiTe NpaBUIIO OTHICKaHUS IKCTpEMyMa (PYHKIUH ABYX MEPEMEHHBIX.

HNuTerpanbHoe ucuuciaenne GyHKUNM 0JHOI MepeMeHHOM
15. ITepBoobpasnas. CBOMCTBO TEPBOOOPA3HBIX.
16. Heomnpenenennsiit materpan. CBoiicTBa HEOTPEAEICHHOTO0 HHTETpaIa.

17. Tabnmia mepBooOpa3HEIX.



18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

OcHOBHBIE METO/IBI HHTETpHPOBaHMsl. HemocpencTBeHHOE MHTErPHUPOBAHUE.
Mertoz 3aMEeHBI IEPEMEHHOM.

Metoa nHTerpupoBanus mo yactsMm. Kinaccsl GyHKUWH, HHTETPUPYEMBIX 110 YaCTsIM.
WHTepupoBaHue BBIPAXKEHUN, COAEPKALINUX KBAPATHBINA TPEXUWIEH.
WuTterpupoBanue npocTedmumx qpodei.

HHTerpupoBanre paliMOHAIBHBIX IpoOei.

HHTepupoBaHue MPOCTEUIINX UPPALMOHATIBHOCTEHN.
FTpuronomeTpudecKre MoICTAaHOBKH.

HHTerprpoBanye TPHTOHOMETPUYECKHX BBIPAKEHUM.

YHuBepcanabHas NOJICTAHOBKA.

HebGepymuecs naTErpaibl.

3ajava o MIoIAay KpUBOJIMHEHHOH Tpaneuuu. THTerpanbHble CyMMBI.

OmnpeneJieHHbIH MHTErpas
®opmyna Hetorona-JleiioHuma.
CpoiicTBa onpeieIEHHOr0 UHTETpala.
WHTerpai ¢ nepeMeHHbIM BEPXHUM IIPEAEIIOM.
@DopMyna UHTErPUPOBAHUS 10 YACTSIM B OIPEJIETIEHHOM HHTErpaJle.
3aMeHa [IepeMEHHOMN B OIIPEIEICHHOM UHTErpalle.

FCOMeTqueCKHe MIPUIIOKCHUA ONIPEACIICHHOTO MHTErpaJia

BBIYMCIICHHE IO IUIOCKON (UTYPBI;

BBIYHCJIICHUC AJIMHBI 1YT'U;

BBIYHCIICHHE 00beMa TeJia 0 U3BECTHBIM mIomaasam CequHﬁ;

BBIUHCJICHUE 00BEMOB TEJT BPALICHHUSL.

36.

37.

38.

39.

40.

41.

42.

Mexanndeckne MIPUIIOKCHUA ONIPEACIICHHOTO MHTErpaJia.

Hecob6cTBennsie uaTerpans I-ro u I1I-ro poxa.

J{BOiTHOI MHTerpaJ
ITonsTre nBOIHOTO MHTErpaia. [ 'eoMeTpruecKnii 1 PU3HMUECKUN CMBICI JBOWHOTO UHTETpAIA.
CsoticTBa 1BOitHOTO MHTETpajia (0IHO JJOKa3aTh!).

Brrurcnenne JBOWHOTO HHTErpaia B IPSAMOYTOJIBHBIX KOOPAUHATAX (CITy4aid MPSIMOYTOJIFHON U
KPUBOJIMHEHHOM 00macTH).

3amMeHa IepeMEHHON B JBOMHOM MHTErpase.

JIBoifHOM MHTETpall B MOJISPHBIX KOOPJUHATAX.
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IIpunoxxenus aBoliHoro nHTerpana. [Ipumep.

JAuddepenunanbHbie ypaBHEHUS
Huddepennnansabie ypaBaeHus | mopsaka. O61mee 1 yacTHOe perteHns. 3agada Komm.
Huddepennnanpabie ypaBHEHUS C pa3elSoNUMICS TEPEeMEHHBIMH, UX PEIIeHHE.
Opnnaoponnsie nuddepeHnnaipaple ypaBHeHHA | mopsaaka, uX perieHune.
Jluneitabie muddepeHnnanbable ypaBHeHUs | mopsaka, UX perieHune.
Huddepennnansabie ypaBaenus 1l mopsinka. O6mee n yactHoe pemeHus. 3amada Kormm.
Nuddepennuanpubie ypaaenus 11 mopsiika, T0MyCcKaonue MOHWKEHUE mopsiaka ( , , ).
JluneiiHast 3aBUCUMOCTD U HE3aBUCUMOCTH (pyHKITHI. Omnpenenurens BpoHckoro.

Jluneitapie muddepennnanpapie ypaBHeHus Il nopsaka. Teopema o cTpykType 00IIero pemeHus
TUHEWHOTO oHOpoaHOTO AuddepernmansHOr0 ypasHeHus I mopsaka.

Jluneitabie ogHOpOAHBIE MU hepeHnranbable ypaBHeHuUs [ mopsaka ¢ moCTOSHHBIMHU
KoaduIeHTaMu. XapakTepucTiHIeckoe ypaBHeHue (ciayqaii D > 0).

Jluneitabie ogHOpOAHBIE MU depeHnnanbpabIe ypaBHeHuUs 1] mopsinka ¢ OCTOSITHHBIME
KodhuIenTaMu. XapakTepucTiHieckoe ypaBHeHue (ciayqaii D = 0).

Jluneitabie ogHOpOAHBIE MU hepeHnranbable ypaBHeHus I mopsiaka ¢ moCTOSHHBIMEI
Koa(GuIMeHTaMu. XapakTepUCTHUECKOe ypaBHeHue (ciay4dait D < 0).

Teopema 0 cTpyKType 00IIero pemeHus JMHEHHOro HeOAHOPOIHOTO T PEepEeHINATEHOTO
ypaBHeHus 1l nopsizka.

Pemenune nuneiinoro HeogHopoanoro auddepennuansHoro ypasHenus 1l mopsaka co
CIIELMAJIbHOM NIPaBOM YacCThIO .

Pemenune nuneitHoro HeogHopoaHoro auddepenunansaoro ypasHenus 11 mopsaka co
CIIELMAJIbHOM NIPaBOM YacCThIO .

Cucrema JTUHEHHBIX TU(hepeHIMaIbHbIX YpaBHeHui. 3aaada Ko, MeTo 1 HCKITIoUeHUs
HEU3BECTHBIX.



