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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
HAaMMEHOBAHHE | MHJIMKATOPA JTOCTHXKCHUS
KOMIICTCHITUHI KOMIICTCHIUH
1. YK-1 VK-1.1 Brmonnaser 3HAHHSA: 3HACT MEXaHU3MbI K METOUKH IIOUCKA
Cnocoben [IOMCK HEOOXOAUMOM 111 [MHGOpPMAITH, HEOOXOIUMBIX VISl PEeIICHHUS
OCYIIECTBIIATh  |pEIICHHMS TIOCTABJIEHHON |IIOCTAaBIEHHOH 3aJauH, CIIOCOObI aHAIM3a U CUHTE3a
ITOMCK, 3azaun naGopManuu, eé |MHGOPMaIMU HAa OCHOBE 3HaHUI €CTECTBEHHO-
KPUTHYECKHUI KPUTUYECKHUI aHaAIuU3, HAay4YHBIX TUCHUIUINH U COBPEMCHHBIX
aHaJn3 U CHUHTE3 |00001eHne u MH(OPMAIIMOHHBIX TEXHOJIOTUMA
uHboOpMalUK, |IpeACTaBICHHUE Ha yMeHusi: YMEET UCII0Ib30BaTh MEXaHU3MbI U
[PUMEHSATh OCHOBE 3HaHHH METOMKHU MTOUCKa HHpOpMaIuu, e€ KpUTHICCKUMA
CHCTEMHBII €CTECTBEHHO-HAYYHbIX aHajau3, 0000IICHUE U MPEJCTaBICHUE HA OCHOBE
MOIXO1 JUIS TTUCITUTIAH U 3HAHUU €CTEeCTBEHHO-HAYYHBIX AUCIUIUIMH U
peleHus COBPEMEHHBIX COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOIOTHIA
IIOCTABJIEHHBIX  |HH(GOPMAIIMOHHBIX HABBIKH: BiajneeT HaBbIkaMu OMCKA, aHAIN3A U
3aja4 TEeXHOJIOTHH CUHTE3a HEOOXOAMMON MHGOPMAITUU JIJIST PEIICHHS
CTaHJAPTHBIX 33124
VK-1.2 3HAHHSA: 3HACT METOAbl CHCTEMATH3 AN
CucremaTuzupyer HHGOPMAIIHH.
00OHApPYKEHHYIO yMeHHusi: YMEET OCYIIECTBISATh CTPYKTYpUPOBAaHUE
uH(pOpMaIIHIO, uH(pOpMaIIUH.

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
VCIIOBUSIMU 331291

HaBBIKU: Brasneer HaBpIkaMu aHanu3a HHGOpPMaUU
U TIOCTPOEHUS MOJeNIel MpeaMeTHOM obaacTu.

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

3HAHUS: 3HAECT METO/bI YCTAHOBJICHUSI IPUYNHHO-
CJIEICTBEHHBIX CBS3€H, KpUTEPUH TOCTOBEPHOCTH,
3HAYUMOCTH U ONTUMU3ALNH.

YMeHHsA: YMEET COIOCTABIATh PA3HbIE HCTOYHUKH
MH(OPMAIINU C LENbIO BBISBIECHUS UX MPOTUBOPEUHH,
JIOCTOBEPHOCTH U IIOMCKA ONTUMAJIbHBIX PELICHUMN.
HaBbIKM: Biageer MeTo1aMy yCTaHOBJICHUS
MIPUYMHHO-CIIEACTBEHHBIX CBI3€H U ONPEIEICHUS
HauboJsIee 3HAaUMMBIX CPEeIU HUX B PELICHUU
IIOCTaBJICHHBIX 33/1a4.

VK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
npoOJIeMHOI cuTyaruu
Ha OCHOBE CHCTEMHOTO
M0/JX0/1a M KPUTHUECKOTO
aHaJIM3a JIOCTYITHBIX
UCTOYHHUKOB
uHpopmaruu

3HAHMs: 3HAET BO3MOKHbBIE BAPUAHTHI PEIICHUS
TUTIOBBIX 3a7[a4 Ha OCHOBE CHCTEMHOTO TI0JIX0/1a U
KPUTHYECKOTO aHAJIN3a JIOCTYIMHBIX UICTOYHHUKOB
uH(hopMaun

yMeHusi: YMeeT pa3pabaTeiBaTh 1 000CHOBBIBATh
BapUaHTHI PEIIEHUH MTOCTaBICHHBIX 3a/1a4
HaBbIKM: BiageTs ciocoOHOCTHIO pa3pabaTsiBaTh,
npeJiaraTh BapUaHThl PEIICHUs TOCTABICHHOM
3a1a4n




2. OIIK-1 OIIK-1.1. Ucnonp3yer  |3HaHUsI: 3HAET OCHOBHBIE MOHATHUS U METOJIbI
Criocoben 0a30BbIe 3HAHUS B JTUHEHHON ¥ BEKTOPHOU ainreOpbl, aHaTUTHIECKON
NPUHUMATh 001aCTH MaTEMATUKH JJIs1 [TEOMETPHH, MAaTEMaTHUECKOTO aHAIIN3a,

0a3oBble 3HaHus |00paboTku nHpopMmanuu |AU(GHEPEHIIMANIBHOIO U HHTETPATbHOIO UCUHCIIECHH,
(dyHIaMEHTAIIbH |1 aHAIN3a JaHHBIX B YHCIOBBIX U (PYHKIIMOHAIBHBIX PS/IOB.

BIX Pa3JIeiioB 00J1aCTH PKOJIOTUHU U yMeHHsi: YMeeT MpeoOpa3oBbIBATh

HayK 0 3eMile, |IpPHPOIOIOIb30BAHMS npodeCCHOHATBHBIC 32141 HA MaTEMAaTUICCKHUIA
€CTECTBEHHO- SI3BIK, pEIIaTh alreOpanvecKue u

HAYYHOI'O U muddepeHIraTbHbIC YPABHEHUS, BEIYUCIISTH
MaTeMaTHYECKOT MIPOM3BOJIHBIC U MHTETPAJIBI, TPOBOJAUTH aHAH3

0 IUKJIOB IIPH KOJIMYECTBEHHBIX IKOJIOTUYCCKUX JIAHHBIX.

peIIeHUH 3a1a9 HaBbIKH: Bnajeer npuémaMu MmaTeMaTHuecKoi

B o0jacTu 00paboTKH U aHATM3a JAHHBIX B 00JIACTH 3KOJIOTUH H
9KOJIOTHH U MPUPOIONOIB30BaAHUS

IPUPOJIOTIOITB30

BaHMS2

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucnurnuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
npeamecTByromux aucuumina: Ousuka (YK-1), dusuka (OI1K-1)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOIIKEHHS (OPMUPOBAHUSA YKa3aHHBIX
komneTeHIMi B cneayromux aucuuiuiniax: Xumus (YK-1), Xumus (OIIK-1), ®unocodpus (VK-
1), OcHoBBI TexHONOrnueckoro mnpeanpuHumarensctBa (YK-1), Onenka Bo3aelcTBUS Ha
okpyxarmyto cpeny (YK-1), Permonansnoe npupopomnonszoBanue (YK-1), Tepputopuansnoe
wianupoBanue (YK-1), Buonorus (OIIK-1), ITouBoBenenue ¢ ocuoBamu reosorun (OITK-1),
VYuenue o ruapochepe (OIK-1), Vuenne 06 armochepe (OIIK-1), Jlanamadproeneuue (OITK-1);
npaktukax: [lpegmunnomuas mpaktuka (OIIK-1); rocymapcTBEHHOW HTOTOBOWM aTTecTallid B
dopme: [loaroToBKa K MpOIEAYype 3alIUTHI U 3alIWTa BBITYCKHOW KBaTU(DUKAIIMOHHOW PaOOTHI
(YK-1), I[ToarotoBka K mpoIleAype 3allUMThl U 3alliTa BBIMTYCKHON KBaTU(UKAIMOHHONW PabOTHI
(OIIK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Hnst dopmupoBaHUs 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanusyronme AeATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMU CTPAaTErMYECKUMHU TEXHOJIOTHUSIMU SIBJIAIOTCS: JICKIMOHHBIC 3aHSATHS, MPAKTUYECKUE
3aHSTHSI, TPOLIEYPHI CAMOOOYUECHHS

Ha poctmwxeHne KOHKPETHBIX TIielel OOydYeHMs] HampaBJICHBl TPUMEHSEMbIE TaKTUYECKUE
TEXHOJIOTHH: 3aJIaHMs, KIacCUUeCKas JICKITUS

Paznen 4. COAEPXXAHUE JUCHUITIMHBI

1 cemecTp

KomnuectBo | @opmupyemblie

Bunnl u TeMbl 3aHATHHI
JacoB KOMIIETCHIINU

Pazgen 1. DjemMeHTHI JIUHEIHON aJaredpbl 24 OIIK-1, YK-1




Jlekuus. Ne 1. BBegenue B kypc mateMaTuku. [loHsiTHEe MaTpUIbI.
KBanparssie marpunpl. Onpenenureny 2-ro 1 3-ro nopsijaxa.
MuHopbl. Anredpandeckue A0moaHeHus. Paznoxenue
ONpEeIETUTEINS IO AJIEMEHTaM NepBoil cTpoku. OnpeaenuTeny n-ro
nopsigka. OCHOBHbBIE CBOMCTBA onpeaenuTeneid. Teopema o
Pa3NI0XKEHUH ONPEACIIUTENS M0 3JIEMEHTaM IMPOU3BOJIBLHOTO Psijia.
Teopema 06 aHHYJIMPOBAHUH ONPEICITUTEIS.

[TpakTueckoe 3ansatue. Nel Onpenenurenu, uX CBOMCTBA.
Boruncnenue onpeaenuTenei o OnpeaesIeHUIO U ¢ TOMOIIbIO
CBOICTB. PemeHue cucreM JIMHEHHBIX ypaBHEHUH 110 (hopMyiaMm
Kpamepa.

Jlexuus. Ne 2. CucreMbl TMHENHBIX ypaBHEHUNH. OCHOBHbIE
HOHSTHS: PEIICHUE CUCTEMBI, COBMECTHBIE U HECOBMECTHBIC
CUCTEMBI, OIIPE/ICIICHHbIE U HEOIPEIEIICHHbIE CUCTEMBI,
OJIHOPOJHBIE U HEOJIHOPOAHbIE CUCTEMBI. Pemmenue cucrem
MetooM Kpamepa. YcnoBue cymecTBOBaHUSI HETPUBHAIIBHOTO
pelIeHus] OHOPOAHOM CUCTEMbI. MaTpHuuHas 3alluch U PELICHUE B
MaTpUYHOU (hopMe CHCTeM JTMHEHHBIX ypaBHEHHH. Pemenue
IIPOU3BOJIbHBIX CUCTEM JIMHEWHBIX YpaBHEHUHN MeToaoM ["aycca.

[TpakTrueckoe 3ansaTue. Ne 2. Matpulibl ¥ JeHCTBUS HaJl HUMH.
OO0parHas MaTpuIia, BEIYUCIEeHHEe 00paTHOM MaTpullsl. Pemenue
CUCTEM JIMHENHBIX YPABHEHUN MAaTPUYHBIM METOIOM.

[IpakTnueckoe 3ansatue. Ne 3. PemieHue npou3BOJIbHBIX CUCTEM
JIMHEWHBIX ypaBHEHUH MeTooM I aycca.




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

W3ydeHue JeKIIMOHHOTO MaTepuaa U MOJr0TOBKa K TEKYIIEMY
KOHTPOIIIO,

M3Yy4eHHUE JOMOJIHUTEIBHOIO MaTepuaa, BbIMOJIHEHHE JOMAITHUX
3ajaHUN 1

pacdeTHO-TpaguIecKux padoT.

[IpakTunueckoe 3ansatue Ne 1 OnpeaenuTenu, uX CBOMCTBA.
Boruncnenue onpenenureneil no onpeaeaeHuio U ¢ IOMOUIbIO
CBOMCTB. Pelmenne cucreM JTUHEHHBIX ypaBHEHUH 110 popMyitam
Kpamepa.

H: [4] 12044etH., 12054eTH., 12064eTH., 12074eTH., 1238, 1240
[TpakTrueckoe 3ansaTue Ne 2. MaTpulibl ¥ J€HCTBUS HaJl HUMHU.
OOpatHas MaTpulla, BBIYUCIIEHHE 00paTHOM MaTpullbl. Perenue
CHUCTEM JIMHEHHBIX YpaBHEHUN MAaTPUYHBIM METOIOM.

H:[6]3.79, 3.81, 3.83, 3.85, 3.87, 3.107, 3.109

J: [4] 1238, 1240, 1250
[Ipaktuueckoe 3anstue Ne 3. PenieHue npou3BOJIbHBIX CUCTEM
JMHENHBIX ypaBHEHUN MeTonoM ['aycca.

H:[4] 1210 (2), 1210(6), 1241, 1245, 1249, 1250

Jlureparypa.

4. Knerenuk, laBun Bukropouu. CO0pHUK 3a7a4 10
aHanuTuyeckou reomerpu [Tekct] : [yueOHOE ocobue s
crynentoB Bty3oB] / 1. B. Knerenuk ; mox pen. H. B. Edpumosa.
Uzn. 17-e, crep. Cankr-IletepOypr: Jlans, 2011. - 222, [1] c. ISBN
978-5-8114-1051-45-93913-037-2.

5. bepman, ['eopruit Hukonaesuu. CO0OpHUK 3a/1a4 IO Kypcy
MareMaruuyeckoro ananusa [Tekcrt] : yue0. mocobue / bepman
['eopruit Hukomnaesuu. CI16.: [IPOGECCHUS, 2005. - 432 c. ISBN
5-93913-009-7.

6. COopHUK 3a/1a4 10 MaTeMatuke Jist BTy30B [Tekcr] : B 4 yacTsix :
[yaeOHoe mocobue] / B. A. bonros [u np.] ; mox pen. A. B.
Edumoga, b. I1. lemunosuya. Y. 1 : JIuneiinas anre6pa 1 OCHOBBI
MaTeMaTthyeckoro anamusa, 2010. - 478, [1] ¢. ISBN 978-5-903034-

89-5. 14
Paznen 2. BekTopHasi airedpa 22 OIIK-1, YK-1
Jlextus. Ne 3. CxansipHble U BEKTOPHbBIE (U3NYECKUE BEITUYUHBI. 2

BekTopsbl, OCHOBHBIE TOHATHUS. PaBeHCTBO BEKTOPOB. JInHEHHbBIE
olrepanuu HaJl BEKTopaMu, cBoiicTBa. Opt BekTopa. Teopema
(Mpu3HaK KOJUIMHEAPHOCTH BEKTOPOB B TeOMeTpudeckoi hopme).
ITpoexuus Touku Ha ock. CocTasistomas BekTopa. [Ipoexius
BEKTOpa Ha OCh, CBOMCTBA Npoekuuii. [IpsmoyronpHas cucrema
koopauHat. KoopauHatel BekTopa 2 1 TOUKU. Pa3noxeHue BekTopa
Ha COCTaBJISIFOIIME MO OCSAM KoopAUHAT. J[JTMHa BeKTOpa.
Hampasnsromue kocuHychl BekTopa. /{151 BEKTOpOB, 3a1aHHbIX
CBOMMHM KOOpPJIMHATaMH: YCIIOBHE PAaBEHCTBA, TMHEHHbBIE ONEpalluH,
IPU3HAK KOJUIMHEAPHOCTH BEKTOPOB. OIpeneneHe NpoeKIHii
BEKTOPA, 33JaHHOT'0 KOOpJAMHATAMH Ha4aJIbHOM U KOHEYHO! TOYEK.
Jlenenue orpe3ka B JaHHOM OTHOIIEHHU. CKalIsipHOE IPOU3BEIEHUE
BEKTOPOB U €ro CBOMCTBA. BrIpaxkeHne CKaIsipHOTO MPOU3BEICHUS




yepe3 KOOpIMHAThl COMHOXUTENEH. HekoTopbie MpuiioxKeHus
CKaJIIpHOTO IIpousBeaeHus. [IpaBas u jgeBas TpolKa BEKTOPOB.
BekTopHOe pou3BeieHuEe BEKTOPOB €r0 CBOMCTBA. BripaxkeHue
BEKTOPHOTO IPOM3BEACHUS B KOOPJUHATHOU (hopMme.
MexaHu4ecKuii CMBICII U HEKOTOPBIE MTPUIIOKEHUSI BEKTOPHOIO
IIPOU3BENEHNUS (BBIUYMCIICHNE TUIOLIA/IU TPEYTOJIbHUKA U
napasuieJiorpaMMa, MOMEHT CUJIbI, YITIOBasi CKOPOCTh). CMelianHoe
IIPOU3BE/IEHNE BEKTOPOB, €I0 FT€OMETPUUECKHUM CMBICI U CBOWCTBA.
3anuch CMENIAHHOTO IPOU3BEICHUSI B KOOPAMHATHOM opme.
HekoTopsie npuiioxeHHst CMEIIaHHOTO IPOU3BEICHUS
(BBIUMCIIEHUE 00BbEMa Mapalyiesienuneaa, TPEYroabHOW TUPAMU/IBI).

ITpakTrueckoe 3ansTue. Ne 4. OCHOBHbIE IOHATHS BEKTOPHOI
anreOpsl. JIMHelHbIe onepaluy HaJl BEKTOPAMU B T€OMETPUYECKOM
dopwme. bazuc. Paznoxenue BekTopa o 6azucy. Koopaunarst
BekTopa. JInHeliHble onepaluy Hajl BEKTOPaMHU B KOOPJUHATHON

hopme.

[TpakTueckoe 3ausatue. Ne 5. CkansapHoe Mpou3BeieHne BEKTOPOB
Y ero MPUJIOKEHHUS.

[TpakTrueckoe 3austue. Ne 6. BektropHoe u cMemanHoe
MTPOU3BEJICHUE BEKTOPOB U UX MPUIIOKECHHSL.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP, PI'P

N3yueHue JeKIMOHHOIO MaTeprana U MOAroTOBKA K TEKYIIEMY
KOHTPOJIIO,

U3y4eHHE JONOJHUTEIBHOTO MaTepraa, BBIIOJHEHUE JOMAIIHUX
3a1aHUN U

pacueTHO-rpau4ecKux padoT.

ITpakTueckoe 3ansaTue Ne 4. OcCHOBHBIE IOHATHS BEKTOPHOU
anreOpsl. JInHelHbIe onepaluy Hajl BEKTOPaMU B T€OMETPUYECKON
dopme. bazuc. Paznoxkenue Bekropa no 6azucy. KoopauHarst
BeKTOpa. JINHEHbIE onepauy HajJl BEKTOPAMU
B KOOpJMHATHOH (opMe.

: [4] 766, 768, 769, 776, 779, 782

[Tpaktuueckoe 3anstue Ne 5. CkajsipHOe TPOU3BEIICHUE BEKTOPOB U
€ro MPUJIOKEHHUS.
J: [4] 7954etH., 803, 812uetH., 817, 819, 826, 830

IIpaktrnueckoe 3ansTue Ne 6. BeKTOpHOE M CMEIIaHHOE
IIPOU3BEICHNE BEKTOPOB U X IIPUIIOKEHUS.
JL: [4] 840, 843, 851, 854, 857, 860, 8654eT, 866,

14

Pa3nen 3. AHajiuTHYECKAsI TeOMETPHs

24

Jlekuus. Ne4. [Ipeaqmer ananuTHYeCKO reoMeTpun. Metos
koopauHat. COOTBETCTBHE MEXKIY T€OMETPUIECKUMHU 00pa3zaMu
(oOBbekTaMK) ¥ ypaBHEHUSIMU. JIMHUHM Ha TUIOCKOCTH U UX
ypaBHeHUs. [I[B€ OCHOBHBIE 33/1a4u aHATUTHYECKON reOMETpUH Ha
mockocTH. [IpsiMast TMHAS HA MITOCKOCTH. Y paBHEHHUE MPSIMOU
JUHUH, TPOXOAIEH Yyepe3 JaHHYIO TOUKY B JAaHHOM HAlpaBIICHUH.
YpaBHEHHE NPSMON ¢ HOPMAJILHBIM BEKTOPOM M TOUKO#. Ob11iee
ypaBHEHUE MPSIMOI Ha MJIOCKOCTU U €r0 YaCTHBIE CITy2 Yau.
['eomeTpuyeckuii cMbICT KO3 (GUIIMEHTOB B 00IIIEM YpaBHEHUU

OIIK-1, YK-1




NpsAMON. YpaBHEHHE MPSIMOM B OTpE3Kax. Y paBHEHUE MPSMOU C
YIIIOBBIM KO3 PHUIIMEHTOM M Ha4aJIbHON OpIUHATOM.
I'eomeTpuyeckuii cMpIc KO3 GUIIMEHTOB. Y paBHEHUE MTPSMOH,
IIPOXOJAIIEH Yepe3 BE JAHHbBIE TOUKU. YTOJ MEXY PSIMBIMH,
YCIIOBUE MAPAJUIEIBHOCTH U NEPIECHAUKYIISIPHOCTH NPSMBIX.
PaccrosiHue oT Touku 10 npsimoi. KpuBele BTOpOro nopsiika Ha
IUIOCKOCTH: OKPYXXHOCTb, 3JUIMIIC, Tunepbosna, mapadoina. Mx
KaHOHHWYECKHEe ypaBHeHus. VccaenoBanue GopMbl KPUBBIX BTOPOTO
NOPsIIKA 10 KAHOHUYECKUM YPaBHEHUAM. AHAIN3 YPaBHEHUS
BTOpOH creneHu. [loctpoenne kpussbIx. IlossgpHas cucrema
KOOpJMHAT Ha IUIOCKOCTH, OJIIPHBIE KOOPAUHATHL. CBA3b MEKIY
JI€KapTOBBIMU U MOJISIPHBIMU KOOpAUHATaMU. JIMHUM OTHOCUTENIBHO
HOJIIPHOM CUCTEMBI KOOPAMHAT U UX ypaBHEHUS. 3aBUCUMOCTD
YpaBHEHHUs JUHUU OT BbIOOpA CUCTEM KOOPJMHAT.

[IpakTuueckoe 3anstue. Ne 7. J/[Be OCHOBHBIE 3a/1a4u
aHAIMTHYECKOM reomMeTpun. IIpsiMas TuHNS HA IIOCKOCTH.

Jlexuus. Ne5. AHanuTHuecKas FEOMETPHUs B IPOCTPAHCTBE.
[ToBepxHOCTH B IPOCTPAHCTBE U UX YpaBHEHUS. J[Be OCHOBHBIE
3aJa4M aHAJIMTUYECKOM reoMeTpuu B npocTpaHcTse. [1nockocTs,
HOPMAJIBHBII BEKTOP IVIOCKOCTH. Y PaBHEHHUE IIJIOCKOCTH C
HOpPMaJIbHBIM BEKTOPOM M JaHHOH Toukoil. O011ee ypaBHeHUE
IIJIOCKOCTH, €r0 HCCIE0BaHUE. Y PaBHEHUE TUIOCKOCTH,
IIPOXOJAIIEH Yepe3 TPH JaHHbIE TOUKH, HE JIeXKAINe Ha OJHOU
IIPSAMOM. Y CIIOBHS NTAPAJUIEIBHOCTH U NEPIICHIUKYIIIPHOCTH
IUIOCKOCTEMN. YT0JI MEXKIY IUIOCKOCTSMU. PaccTosiHUE OT TOUYKH 10
IJIOCKOCTH. JIMHMYU B IpOCTpaHCTBE U UX ypaBHEeHUs. [Ipsamas B
npoctpancTBe. O0111ee ypaBHEHUE NMPSIMOI B IIPOCTPAHCTBE.
Hanpagnsrommii Bekrop npssmoi. KanoHnueckue u
rapaMeTpU4eCKUe YpaBHEHUS IIPSIMON. Y paBHEHHE MIPSAMON,
IIPOXOJSIIEH Yepes3 ABe TOUKH. B3anMHOe pacnoyioxKeHUe IpsIMbIX
B [IPOCTPAHCTBE. Y CII0OBUE NApPAJIIIEIbHOCTH U
NEPNEHAUKYJSIPHOCTH IPSMBIX. YTOJ MEXAY IpsAMbIMU. B3anmHoe
PacCIIOJIOKEHUE TIPSIMOM U INIOCKOCTH B IIPOCTPAHCTBE. Y CIIOBUE
MapaJUIEIbHOCTH U MEPIIEHANKYISIPHOCTH MPSMOM U INIOCKOCTH.
Yroa Mexay npsiMOi M TNIOCKOCThI0. ONpeneneHue TOUKU
IIEPECEUCHMS] IPSIMOU U IIJIOCKOCTH.

HpaKTquCKOC 3aHsgTue. Ne 8, KpI/IBBIC BTOPOTO IMOpAJIKa.

ITpakTueckoe 3ansatue. Ne 9. IlnockocTs u npsimast B
IPOCTPAHCTBE.




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PTP

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, U3yYEHHUE JOTMOJHUTEIHLHOTO MaTepHalia, BBITIOJHEHUE
JIOMAITHUX 3aIaHUH B pacdeTHO-rpaduIecKux padoT.

[IpakTuueckoe 3anstue Ne 7. J/[Be OCHOBHBIE 3a/1auu
aHAJIUTUYECKON reomerpu. [Ipsmas JIMHKS HA IUIOCKOCTH.

J:[4] 210, 213, 217, 221(3) 225, 238, 264

[IpakTuueckoe 3ansatue Ne 8. KpuBblie BTOporo nopsjka.
I: [4] 38549eTH., 3974eTH., 3984eTH., 444ueTH., 4454eTH., 447,
471(2), 5154ern., 541(2), 597(3)

[TpakTueckoe 3ausatue Ne 9. [1nockocTs U npsiMas B TPOCTPAHCTBE.

J: 41916, 917, 919, 921, 929, 930, 932, 1009, 1020, 1025, 1053
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Pa3zgen 4. BBenenue B MaTeMaTHYECKHI aHAJIN3
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Jlexmms. Ne6. MHOKecTBa, OCHOBHBIE ITOHATHA. [1ome
JeNCTBUTENBHBIX YKcel R, Tononorus (HOHATHE OKPECTHOCTU
TOYKH, ?-OKPECTHOCTb TOUKH). [IocTOsIHHBIE U TIepeMEHHBIE
BenunHEL. [loHATHE QYHKIINH, CTOCOOBI UX 3a1aHusl, TpapuK
¢byskn. OCHOBHBIE CBOICTBA PYHKIIHMI (MOHOTOHHOCT,
OTrPaHUYEHHOCTb, IEPUOJAUYHOCTD, YETHOCTb ). OCHOBHBIE
3JIeMeHTapHble PYHKIUH, UX CBOMcTBa U rpaduku. beckoneuno
Maible QYHKIMY U uX cBoicTBa. [loHsTHE npenena GpyHKIUU B
TOYKE M Ha OeCKOHeYHOCTH. [ OpU30HTaNIbHAS ACUMIITOTA.
AcuMnToTuyeckoe pasioxkeHue GyHkuuu. OCHOBHBIE TEOPEMBI O
npeenax: npeien NOCTOSHHOM, IPEee CyMMBI, IPOU3BENECHUS U
yacTHOro AByX QyHkuuil. [Ipenen cnoxuoit pynkuuu. Teopemsl 00
OTPaHUYEHHOCTH (QYHKIUH, UMEIOIIEH Mpeses, O COXPaHEHUH
3HaKa QYHKIMH U ee Mpezenia, O IpeaebHOM Nepexoie B
HEpaBEHCTBE, O Ipezese cIoXkHON pyHKIuU. beckoHeuHo Gobas
¢yuknus. Beprukanenas acumnroTa. Hakionnast acumnrora
rpaduka ¢pyHkuuu. Teopema o cBA3M OECKOHEUHO Maloil U
O6eckoHeyHo Oonbiiol ¢yHkuu. [lepBbiii U BTOpOI
3aMeuaTelIbHbIE NIPEAEIB] U CIEeACTBUSA U3 HUX. CpaBHEHHE
OECKOHEYHO MaJbIX (PYHKITMIH. DKBUBAJIEHTHBIE OECKOHEUHO MaJble
¢yHkuuu 1 ux cBoiicta. Tabnuia SKBUBaJIEHTHBIX OECKOHEYHO
ManbIx QyHkuuid. OgHocTOpOHHKE Tpeaensl. HempepblBHOCTD
(GyHKIUHU B TOUKE. ACUMIITOTUYECKOE BBIpAKEHUE /TS
HenpepbrIBHON (QYHKIIUU B MaJIOM OKPECTHOCTH TOUKU. OCHOBHBIE
cBOMcTBa (PYHKIUI, HEPEPHIBHBIX B TOUKe. TOUKM pa3phiBa
byHKIMH, UX K1accudukanus (Touka ycTpaHUMOTO pa3pbiBa, TOUKa
paspsbiBa 1-ro u 2-ro poja, ckadok ¢pyHkuun). HenpepbIBHOCTh
dbyakinu Ha otpeske. CBolicTBa (PYHKIMN, HENPEPLIBHLIX HA

[TpakTrueckoe 3austue. Ne 10. dynkuus, o6nacte onpeeneHus,
o0nacTh 3HaueHUH QyHKIMHU. YeTHOCTh, HEYETHOCTb,
nepuoAndHoCTh pyHkuuu. [lonarue npenena pyukuuu. Packpoitue
HEONpeaeICHHOCTEH.

IIpakTunueckoe 3ansatue. Ne 11. [lepBblid 1 BTOpO 3aMeyaTeIbHbIC
npezensl. DKBUBAJICHTHBIE OECKOHEYHO Maslble ()yHKIIHUH.
CpaBHeHHE OECKOHEYHO MaJIbIX.

OIIK-1, YK-1




[IpakTuueckoe 3anstue. Ne 12. HenpepbIBHOCTh M TOUKH pa3pbiBa
dyukuun. KonrpoasHas padora: «IIpeaen u HENPepbIBHOCTDY.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

W3ydeHue TeKIIMOHHOTO MaTepuaa U MOJr0TOBKa K TEKYIIEMY
KOHTPOIIIO,

M3y4eHHUE JAOIMOJIHUTEIBHOIO MaTepuaa, BbIMOJIHEHHE JOMAITHUX
3aaHUN 1

pacdeTHO-TpaguIecKux padoT.

[Tpaktrueckoe 3ansatue Ne 10. dynkmus, 061acTh ONpeaeIeHuS,

obnacth 3HaUYeHU QyHKIMH. YeTHOCTh, HEYETHOCTb,

NEPUOANYHOCTD (PYHKIIUU.

[TonsTue npenena ¢pynkuuu. PackpeiTue HeonpeneeHHOCTEH.
H:[5] 10, 15, 23, 36, 474et, 484ert, 54, 83(1), 138(3), 145(6), 269,

271,272, 273, 278, 282, 284, 293, 298, 306

[TpakTueckoe 3ansatue Ne 11. IlepBblit 1 BTOpOii 3aMeyaTesbHbIe
npezensl. DKBUBAJICHTHbIE OECKOHEUHO Mallble ()yHKIIHH.
CpaBHeHHE O€CKOHEYHO MaJIBIX.

J:[5] 321, 322, 325, 331, 336, 352, 353, 355, 363, 366, 370, 376,
407

[TpakTrueckoe 3ansatue Ne 12. HenpepbIBHOCTh M TOUKH pa3pbiBa

byHKIHH.
J: [5] 221,223,226, 228, 235
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Paszgea S. IuddepenuunanbHoe ucuncjienne GyHKIUuM 0JHOM
nepeMeHHoM
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Jlexuus. Ne7. JIuneitHast annpokcumanust (JTMHeapu3anus) QyHKIUN
B OKpeCTHOCTH TouKH. Onpenenenue quddepeHuupyemMon
¢byukuun. [pupamenue pynkuuu u nuddepennuan. Ces3p MEXIY
T GepeHIIMPYyEMOCTHIO U HEMTPEPBIBHOCTHIO (DYHKIIMH.
[TpousBoanas ¢pyHkiuu. CBsA3b Mexay AU PepeHIupyeMOCTbIO
(GYyHKLUU U CyLIeCTBOBAaHUEM Yy Hee Npou3BoAHol. Auddepenunan
HEe3aBUCUMOM nepeMeHHON. [Ipon3BogHas Kak OTHOLIEHUE
muddepennmanos. [lonsTre kacaTenbHONU K KPUBOH.
['eomeTpryeckuii 1 GU3NUECKHUI CMBICI TPOU3BOIHON U
muddepenimana. YpaBHeHHE KacaTeIbHOW U HOpMaJIU K TpaduKy
¢byukuun. [IpousBonnas u nuddepenuan nocToSHHON, CyMMBI,
pPa3sHOCTH, MPOU3BEACHNUS, YacTHOro pyHKIuil. [Tpon3BonHas u
muddepernman cnoxxknoi pynkuuu. Jlorapudmuueckoe
muddepentmposanue. [IpouszBoanas odpatHoit GyHkiuu. Tabauna
npon3BOAHBIX. [Ipon3BoaHAS QYHKITNHU, 3aTaHHON
napamerpuuecku. HessBHO 3aanHast pyHKIMS, U ee IPOM3BOIHAS.
[TpumeHeHne TMHEWHON annpoKCcUMay QyHKIUN
(muddepennmana) K npuOIMKEHHBIM BbIuucieHUsIM. [Ipon3BoiHbIe
U 1@ depeHnanbl BEICIINX MOPAIKOB. MeXaHU4eCKH CMbICIT
IPOU3BOIHON BTOPOTO MOPSAKA.

[Tpaktuueckoe 3ansaTue. Ne 13. Texauka nuddepeHunpoBanus.
Huddepenumpopanue ciaoxuoi pynkuuu. AuddepenunpoBanue
anreOpanvecKux, TPUTOHOMETPUIECKUX, OOpaTHBIX
TPUTOHOMETPHYECKHX, MIOKA3aTeIbHBIX U JIOTAPHU(PMUIESCKIX

OIIK-1, YK-1




GyHKIHA.

[TpakTiaeckoe 3austue. Ne 14. Jlorapudmudeckoe
nuddepennupoBanue. uddepennmnpoBanre GyHKINi, 3aJaHHBIX
HESIBHO W MapaMeTpuiecku. [Ipon3BoIHBIEC BBICIINUX MOPSIKOB.
Huddepennman GyHKIUM B €r0 UCTIOIB30BaHUE JIJIS
IPUOIVKEHHBIX BBIUMCICHHA.

[Tpaktuueckoe 3ansatue. Ne 15. KonrponsHas padora:

«duddepennmponanue.
IIpasuno Jlonuramnsy..

3agaHus U1 CaMOCTOSITENIbHON PadOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3YUCHHE JIOTIOJTHUTEIIFHOTO MaTepHaia, BHIIIOIHEHHE
JIOMAIITHUX 33JIaHUi ¥ pacdeTHO-rpauuecKkux pador.

[TpakTiaeckoe 3ausaTue Ne 13. Texnuka quddepeHnpoBaHus.
Huddepenunponanue cioxuoit pynkuuu. uddepenumpopanue
anreOpanvdecKux, TPUTOHOMETPUIECKUX, 0OpATHBIX
TPUTOHOMETPHYECKHX, IOKA3aTEIbHBIX U JIOTapHU(PMUUIECKIX
(GyHKIMIA.

: [5]1467,482, 515, 518, 545, 566, 577, 622, 720, 725, 737
[Ipaktuueckoe 3anstue Ne 14. Jlorapudpmuueckoe
muddepentuponanue. AuddepenunpoBanne QyHKIMIA, 3aJaHHBIX
HESIBHO W IapaMeTpudecku. [Ipon3BoIHBIC BRICIIUX TOPSIKOB.
Huddepenunan GpyHKINHU U €r0 UCTIOIb30BAHUE JIJIS
npuOIMKEeHHBIX BbrunciaeHuil. [Ipasuio Jlonurans.

I: [5] 655, 656, 652, 663, 794, 812, 937, 940, 942, 1014, 1023,
1025,

1073

J: [5] 889meu., 900 1325, 1328, 1352, 1355, 1362
ITpakTueckoe 3ansatue Ne 15.

[ToaroroBka k koHTpOaLHOH padoTe «Iuddepenuupoanue.
ITpaBuio JlonuTasy.
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Paznes 6. IlIpunoxkenns nudPepeHnaIbLHOIO HCYHCICHUS
¢dbyHKIUA 0THOH epeMeHHOoMH

26

Jlexuus. Ne§. Teopembr depma, Poss, Jlarpanska, Komn nx
reoOMeTpUUYECKHl cMbIca. DOpMyIia KOHEUHBIX NTPUPAIICHHI.
[TpaBuno Jlonurans. Bo3pactanue u yObIBaHHE (YHKIMHU HA
uHTepBae. JlocraTounblil mpu3Hak Bo3pacTaHusl, yObIBaHUS,
MOCTOSIHCTBA (DYHKIIUM HA MHTEpBajie. TOYKM 3KCTpeMyMa U
skcTpeMyM GyHKIMU. HeobxoauMpblil mpu3HaK CyliecTBOBaHUS
sKcTpeMyMa GpyHKIuH. [1epBblil 1 BTOpoOii JOCTaTOYHBIE PU3HAKU
CyllecTBOBaHMs YKcTpemyMa. Haubonbiee n HauMeHbIee
3Ha4YeHUs (QYHKIUU Ha OTPE3Ke, allTOPUTM

HAaXOKJICHUS.

[TpakTueckoe 3ansatue. Ne 16.@usndeckuii U reOMEeTpUUECKUN
CMBICJT TPOU3BOIHON. Y paBHEHHE KacaTeIbHOW U HOpMAaJIH.
WHTepBasibl MOHOTOHHOCTH (QPYHKITH. TOYKH SKCTpeMyMma.

Jlexmust. Ne 9. Beimyks1ocTh ¥ BOTHYTOCTh Tpaduika yHKIIHH.
JlocTaTouHBIHM MPU3HAK BBIMYKIOCTH U BOTHYTOCTH Tpaduka

OIIK-1, YK-1




dbyakuun. Touku nepernba. HeoOxonumoe U J0CTaTOYHOE YCIOBHS
CYIIECTBOBaHMS TOYKHU Mepernda. ACUMITOTHI rpaduKka GyHKINH.
O0mas cxema rccienoBaHus GYHKIMH U TOCTPOCHUE IpapUKOB

GyHKINH.

[TpakTuueckoe 3ansatue. Ne 17. [TonHoe uccnenoBanue GyHKIHM,
[IOCTPOEHUE IPaUKOB.

ITpakTuueckoe 3ansatue. Ne 18. HanbGonpliiee u HauMeHbIIee
3HaueHUsl DYHKIIMHU Ha OTpe3Ke. TEeKCTOBBIC 33/1a4M Ha DKCTPEMYM.

3ananus AJi CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

W3ydeHue JeKIIMOHHOTO MaTepuaa U MOJr0TOBKa K TEKYIIEMY
KOHTPOJII0, U3yYEHHUE JOTMOTHUTEIHLHOTO MaTepHalia, BBITIOJHEHNUE
JIOMAIITHUX 3a/laHui ¥ pacueTHO-rpauueckux pador.

[Ipaktuueckoe 3anstue Ne 16. ®usnyeckuii 1 reOMETPUYECKUM
CMBICJT TPOU3BOJIHON. YpaBHEHHUE KAcATEIbHON U HOPMAaJIH.
WNHTepBanbl MOHOTOHHOCTH
¢yHkun. Touku s3KkcTpeMyMa.

I: [5] 456, 459, 461, 820, 1159, 1165, 1269

[Tpaktuyeckoe 3anstue Ne 17. BbImykia0cTh, BOTHYTOCTb Ipaduka
¢ynkunu. Touku nepern6a. [lonHoe nccnenoBanue QyHKIUH,

MOCTPOCHUE TPa(UKOB.
. [5] 1288, 1400, 1420, 1423.

[TpakTrueckoe 3ansaTue Ne 18. Hanbosnpliee 1 HauMeHblee
3Ha4YeHUs (QPYHKIMU Ha oTpe3ke. TeKCTOBBIE 3a/1a4M Ha SKCTPEMYM.
JI[5]11187,1193,1212, 1217
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MHas xoHTaKTHas pa60Ta:

IToaroroBka K 3K3 AMCHY
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IIpoBeeHne YK3aMeHa

2 cemecTp

Bunsl u TeMbI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemebie
KOMITETCHIINH

Pa3nen 1. DyHKIUHN HECKOJbKHX NepPeMeHHbIX

14

Jlexuus. Ne 1. HekoTopble NOHSTHS TOMOJIOTHH (OKPECTHOCTD
TOYKHU, BHYTPEHHSISI TOUKa MHOXECTBA, OTKPHITOE MHOXKECTBO,
3aMKHYTOE MHOKECTBO, CBSI3HOCTH). DYHKITHS TBYX M HECKOJIBKUX
NepeMeHHbIX Kak (QyHKIMs Touku. EcTecTBeHHast o6macth
onpezeneHus. 'eomerpuueckoe n3o0paxenne GyHKINN ABYX
nepemMeH2 HbIX. [loBepXHOCTH 2-T0 MOpsAIKA, UX MOCTPOCHHE.
[TocTpoenue obnacreli (Tex), MOJIyIaeMBbIX TTEPECCUCHUEM
noBepxHocTel. JInHuM 1 moBepxHoCTH ypoBHs. [Ipuparienue
(GyHKIMU IBYX TIepeMeHHBIX. [Ipeen n HenpepbIBHOCTD ()YHKIIHA
NBYX nepeMeHHbIX. CBONCTBa (DYHKIMH, HEMPEPHIBHBIX B
OrpaHMYEHHOM 3aMKHYTOM 00J1acTH.

2

[TpakTuaeckoe 3anstue. Nel. OGmacts onpeaeneHus, Ipeaet u
HENPEPBIBHOCTh (DYHKIIMH IBYX NEPEMEHHBIX.

Jlextus. Ne 2. YacTHble Ipou3BOAHBIE U AU(HEpEeHIIUATBI IEPBOTO
nopsiika, UX reoMeTpruueckuid cMmbici. [Ipupanienne TuHEHON
(byHKIMY, TUHEWHAS annpoKcuManus QyHKIIMA B OKPECTHOCTH
touku. JuddepeHnupyemMocts GyHKIIMN ABYX TEPEMEHHBIX.

OIIK-1, YK-1




[Tomusii mudepennman. HeoOxoaumpie U JOCTAaTOYHBIC YCIOBHS
muddepenmpyemoctu. KacarenpHas miockocTb 1 HOpMalb K
HOBEPXHOCTH. YacTHBIE MPON3BOIHBIE BBICIINX MTOPSIKOB, YCIOBHUE
paBEHCTBA CMEIIAHHBIX MPOU3BOAHBIX. [Ipon3BoaHas pyHKIMM
3aJ1aHHOM HESBHO. DKCTPeMyM (QYHKIHH JABYX IEPEMEHHBIX.
Heo0xoanmoe ycnoBre 3KCTpeMyMa U €ro reOMeTPUYECKHA CMBICIL.
JloctaTouHble ycioBus SKCcTpeMyMa. Hanbombiee 1 HanMeHbIIee
3Ha4YeHUs (QYHKIUU JBYX NEPEMEHHBIX B OTPaHUYECHHON 3aMKHYTOU
00JIaCTH ¥ aNrOpUTM HaxoxaeHus. [Ipon3BoHast 0 HANPaBJICHUIO.
I'pagueHT U ero CBOMCTBA.

[Tpaktuueckoe 3ansaTue. Ne 2. YacTHbIe MPOU3BOIHBIC PYHKITUN
HECKOJIbKUX NepeMeHHbIX. JnuddepeHupoBanne CloxxHONU
byHKIMY; QYHKIMMA, 3a7aHHBIX HesiBHO. [ToBTOpHOE

b depeHIIPOBAHIE

[Tpaktuyeckoe 3ansatue. Ne 3. DkcTpeMyM QyHKIMU ABYX
nepeMeHHbIX. Hanbopiee 1 HanMeHbIIee 3Ha4eHUs] QYHKITUH B
3aMKHYTOM orpaHu4yeHHoi obnactu. KacarenbHas miockoCTb U
HOpMaJlb K MOBEpXHOCTH. [Ipon3BoiHas IO HAIIPABIIEHUIO,
I'PAJIUEHT.

3agaHus Uil CAMOCTOSATEIILHON pabOoThI, B TOM YMCIIC BBIMOJIHCHUE
KP, PI'P

M3y4eHue JeKIMOHHOTO MaTepHrala 1 MOArOTOBKa K TEKYLIEMY
KOHTPOJIIO, M3YYCHHUE JOMOTHUTEIBHOIO MaTepUaa, BHIIIOTHEHHE
JOMAIITHUX 3aJJaHHi U pacueTHO-TpapuuecKux padorT.

[Tpaktuueckoe 3anstue Ne 1. O6sactb onpeaeneHus, npeaen u
HENPEPbIBHOCTD (PYHKIMH JBYX NTEPEMEHHBIX.

J: [5] 2985, 2986, 2989, 2998, 3001, 3004, 3006. 3012, 3014
[TpakTnyeckoe 3ansTue Ne 2.

YacTHble TPOU3BOIHBIE (PYHKITUN HECKOJIBKUX ITEPEMEHHBIX.
Juddepennunan nepBoro nopsijika U €ro NpuMeHeHue K
NPUOJIMKEHHBIM BEIYUCIICHHSIM.

J: [5]3042, 3045, 3047, 3050, 3075, 3108, 3113, 3115
Huddepenunponanue ciaoxHoM GpyHKUNN; GYHKIUH, 3aaHHBIX
HesiBHO. [ToBTOpHOE MU depeHupoBaHue.

J:[5] 3126, 3128, 3130, 3145, 3164, 3188, 3195, 3201
ITpakTrueckoe 3ansaTue Ne 3.
DkcTpemMyM QyHKITMU ABYX niepeMeHHbIX. Hanbonbpmee
HalMEHbIIIee 3HaUeHUs (PYHKIIUHN B 3aMKHYTOH OrpaHHYEHHON
obmactu. KacaTenpHast II0CKOCTh M HOPMailh K TOBEPXHOCTH.
[Tpon3BoiHas 1O HANIPABICHUIO, TPAIUEHT.

J: [5]3272, 3280, 3410, 3416, 3440, 3451(3,4), 3455

Pa3nen 2. HeonipeaeieHHbIH HHTErpaJl

16

Jlexmms. Ne 3 TlepBooOpasnas pynkmnus. Teopema o pa3HOCTH IBYX
nepBooOpa3HbIX. HeonpeneneHHblii HHTErpal U ero CBOMCTBA.
Tabnuna npoctedmmx HHTErpayioB. MIHBapraHTHOCTH BUA
WHTETpalia OT BEIOOpA apryMeHTa (IPUHIIMII TOIBEICHUS TI0]] 3HAK
nuddepennuana). OCHOBHBIE METOIbI HHTETPHUPOBAHUS:
HEINOCPEACTBEHHOE, NHTEIPUPOBAHNE TI0JICTAHOBKOW MJIM BBEICHUE
HOBOW NMEPEMEHHOM, MHTETpUPOBaHKe Mo yacTsaM. [Ipocreiimme
npodu. Paznoxkenune paunoHadbHBIX Jpo0eil Ha mpocTeiue.
WNHTerpupoBanne parmoHaIbHBIX ApoOeit. IHTerpupoBaHue

OIIK-1, YK-1




HEKOTOPBIX BBIPA)KCHUMN, COJCPKAIIMUX KBAIPATHBIN TPEXUJICH.
WHuTerpupoBanue NpocTeUIInX HppaluoOHaIbHOCTEN: (JINHENHOM,

KBaJipaTuuHOi ). UTHTErprpoBaHuEe TPUTOHOMETPUUECKHUX (DYHKIUH.

[TonsiTue 0 «HEOEPYIIMXCS MHTETpasiax.

[IpakTuueckoe 3austue. Ned., HeonpeneneHHbI HHTErpal.
Henocpencrsennoe naterpupoBanue. IHBapuaHTHOCTH BUJA
MHTETpalia OT BEIOOpa apryMeHTa (IPUHIIMII TOIBEICHUS 0] 3HAK
muddepennmana). IHTerpupoBanue moBeIeHUEM O] 3HaK
nuddepenmana.

IIpakTnueckoe 3ansatue. NeS. IHTerpupoBaHue BBIPAKECHUM,
CoJlepKalIuX KBaJpaTHbINA TPEXUJICH.

[IpakTuueckoe 3ansTue. Ne6. 3amMeHa nepeMeHHON 1
MHTETPUPOBAHHUE 110 YACTIM B HEONPEJACICHHOM MHTETPAJIE.

[IpakTuueckoe 3ansarue. Ne7. UnTerpupoBanue
TPUTOHOMETPHUCCKHUX (DYHKIIHA.

[Tpaktuyeckoe 3anstre. No8. IHTerpupoBaHue palioOHaIbHBIX
JIpOOEH.

3amanus A CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PT'P

W3ydeHue TeKIIMOHHOTO MaTepuaa U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJII0, U3yYEHHUE JOTMOTHUTEIHLHOTO MaTepHalia, BBITIOJHEHNUE
JOMAIITHUX 3a/IaHui U pacueTHO-rpaduuecKkux pador.

[TpakTueckoe 3ansatue Ne 4. HeonpeeneHHbI HHTErpal.
Henocpencrsennoe unterpuponanue. HTerpupoBanne
NOJBE/ICHUEM 1101 3HaK Auddepennnana.

H: [5]
1680,1687,1689,1690,1704,1709,1715,1720,1726, 1734, 1750,
1756
[TpakTueckoe 3ansTue Ne 5.
WHTerpupoBanne BeIpaXKEHUH, COAEPIKAINX KBaIPaTHBII
TPEXUWIEH.
J: [5] 1801, 1803, 1806, 1941, 1944, 1945, 1949, 1951
ITpakTueckoe 3ansTue Ne 6.
3aMeHa NepeMEeHHON 1 UHTErpUPOBAHUE IO YACTSIM B
HEOIpEIEIEHHOM UHTETpaJIE.

J: [5] 1869, 1873, 1882, 1890, 1891, 1892, 1835, 1838, 1846,
1853, 1855, 1860
[TpakTuueckoe 3anarue Ne 7. UnTerpupoBanue
TPUTOHOMETPUUYECKHX (YHKIUH.

H:[5] 1694, 1697, 1701, 1722, 1748, 1818, 1829, 2091, 2099,
2100,

2110, 2114
ITpakTrueckoe 3ansTue Ne 8.
HHTerpupoBaHue paldoOHAIbHbIX APOOEH.

Paznen 3. OnpenesieHHbIA HHTErpaJl
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Jlekuus. Ne 4. 3amada o muiomaan KpUBOJMHEHMHOMN TpanenuH.
OmnpeneneHHbI MHTETpaJl KaK Mpeied UHTErpaIbHOW CyMMBI.
Teopema o cpenHeM 3HaueHUH. IHTErpas ¢ nepeMeHHbIM BEpXHUM
npenenoM. Teopema bappoy. ®opmyna Hetoronallelioauma. Cssizb
ONPEIETICHHOTO UHTErpaja C HEONPEAEICHHBIM HHTETPAJIOM.
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CBolicTBa onpenesieHHOro uHrerpaina. iurerpupoBaHue 1o 4acTiam
1 3aMCHA MCPCMCHHBIX B OIPCACIICHHOM HHTCTPAJIC.

[IpakTuueckoe 3austue. Ne 9. Onpenenennsiii uaTerpain. ®opmyna
Herotona-Jlelitonuna. MaTerpupoBanue no 4actsm, 3aMeHa
[IEPEMEHHOM B ONPECIICHHOM MHTErpaje.

Jlexuusa. Ne 5. UuciieHHbIE METOIBI HAXOKAEHUS OIPEIEIEHHBIX
UHTErpasioB (hopMyra MpSIMOYTOJILHUKOB M TPaICInii ).
HecoGcTBenHbIe MHTErpaNbl ¢ 0ECKOHEUHBIMU TIpEICTaMu
uHrerpupoBanusi. Murerpan Ilyaccona. 'eomeTpuueckue
NPUIIOKEHHUS OTIPEICIIEHHOT0 MHTErpasia: BEIYUCICHHUE TUIOIIAICH,
JUIMHBI 1yTH, 00beMa Teja Mo IUIOIMIAsM MONEePEUHbIX CeUeHUH,
o0beMa Tesa BpalieHus. BeluncieHne Macchl IpSIMOTO CTEPKHSL.

[Tpaktuueckoe 3ansatue. Ne 10. ['eomerpuueckue u pusnueckue
MIPUJIOKEHUS ONIPEICIICHHOTO HTErpasa (BIUYMCICHUE TUIOMAICH
IIOCKUX (UTYp, 00BEMOB T€JI BPAILIICHHs] U JUIMHBI JIYTH).

[TpakTueckoe 3anstue. Nel 1. HecoOcTBEHHBIE HHTETPAJIBI C
0OECKOHEUHBIMU MpeieIaMU.

3anaHus U1 CAaMOCTOSTEILHOU PabOThI, B TOM YHCJIC BBIIIOJIHEHUE
KP, PI'P

W3yueHne JeKIIMOHHOTO MaTepraia 1 MOArOTOBKa K TEKYIIEeMY
KOHTPOJIIO, HW3y4YCHHE JOMOJHUTEIHLHOIO MaTepHaa, BHIIIOIHEHHIE
JIOMAIITHUX 33JIaHUi ¥ pacdeTHO-rpauuecKkux pador.

[Ipaktuueckoe 3anstue Ne 9. Onpenenennbiii uaTerpain. dopmyna
Herotona-Jleitbnuna. HTerpupoBanue 1o yactsM, 3aMeHa
IIEPEMEHHOM B ONPEEIEHHOM
UHTETpaIe.

H: [5] 1672neu., 1673uetH., 2231, 2237, 2242, 2244, 2276, 2278,
2280, 2260, 2261, 2263, 2268
[Mpaktuueckoe 3anstue Ne 10. 'eomerpuueckue u puznueckue
NPUIIOKEHHUS OIPEJIeIEHHOr0 MHTerpaa (BbIYUCICHUE TToaiei
IJIOCKUX GuUryp, o0beMoB
TEJ BPAllCHUs] U JUIMHBI IyTN).

H: [5] 2456, 2459, 2483, 2558, 2559, 2561, 2564, 2669
ITpakTueckoe 3ansaTue Ne 11
HecoOcTBeHHbIe HHTErpaibl ¢ 0ECKOHEUYHBIMU NpEAeTIaMu.

JI: [5]12367, 2369, 2376, 2387

Paznen 4. Inddepennnaabable ypaBHeHUs
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Jlexuus. Ne 6. 3anaun, npuBosuie K auddepeHmaibHbIM
ypaBHEeHUAM. OCHOBHBIE MIOHATHUS U ONPENEICHMUS:

b depeHIMaTBEHOTO YpaBHEHUS, TOpsAaKa AU depeHInatbHOro
ypaBHEHHMs, petieHus AuddepeHInanbHOro ypaBHeHHS,
MHTETpanbHON KpuBoi. J(uddepennnanbubie ypaBHEHHS IEPBOTO
nopsiaka. CeMelcTBO HHTErpalbHbIX KpUBbIX. HawanpHOE ycioBue.
3agava Komu. Teopema cymiecTBOBaHUSA U €IMHCTBEHHOCTH
pemenns 3agaun Komu. O61iiee u 4yacTHOE perieHne
muddepennranbHoro ypasHenus. uddepennnanbable ypaBHEHUS
C pa3/IeJICHHBIMU U Pa3JIEISIIOIIMMHUCS IEPEMEHHBIMHU, METOABI UX
pewmenus. OnHopoaHble U hepeHInalIbHbIE YPaBHEHUS, METOIbI
uXx peuieHus. JInHelHble ypaBHEHUS [IEPBOTO MOPAJIKA, UX PEIICHUE
metoznoM beprymn. Jlnddepennuansabie ypaBHEHUS BTOPOTO
nopsiaka. Hauansable ycnoBus. 3agaua Komu. Teopema

OIIK-1, YK-1




CYIIECTBOBAHHMS M €AMHCTBEHHOCTH pemreHus. O01mee n yacTHoe
pemerne AU PpepeHIHaTbHOTO YpaBHEHHS BTOPOTO MOPSIKA.
I[Ipocreiimue nuddepeHnnansHpe ypaBHEHUS BTOPOTO MOPSAKa,
JIOMTYCKAIOIINE MTOHKEHUE TOPSIIKA.

[Tpaktrueckoe 3anstue. Nel2. Jluddepennmanbapie ypaBHEHUS
MIEPBOTO MOPSJIKA: C pa3ACIIAIOIIMMUCS TEPEMEHHBIMH,
oHOpoAHbIe nuepeHnanbHbIe YpaBHEHUS], TMHEHHbIE
nuddepeHIMAIBLHBIE YPABHEHUS IIEPBOTO IMOPSIIKA,

Jlexmms. Ne 7. Jluneiinbie nuddepeHImaibHbie YpaBHEHUS BTOPOTO
IOps1IKa, OCHOBHBIE NOHATHSA. Teopema Komm. JInnelinsie
oHOpoAHbIe N depeHnanbHbIe YpaBHEHHSI BTOPOTO MOPSIKA.
Jluneitnas 3aBucUMOCTh QyHKIUI. TeopeMa o CTpyKType o0miero
pemienus. JIunelinsle ofHOpOAHBIE AU PEepeHIInaTbHbIC YPAaBHEHU
C TIOCTOSTHHBIMH KO3 UIIMEHTAMH. XapaKTEPUCTHIECKOE
ypaBHeHue. Tpu ciydas KOpHEHW XapaKTEpUCTUUECKOTO YpaBHEHHSI.
Jlunelinbie HEOHOPOIHBIE MU hepeHInaNbHbIC YpaBHEHUS
BTOPOTO MOPSKa, TeOpeMa 0 CTPYKType ol1iero pemienus. Meton
HEONpeIeIeHHbBIX KO3(PDHUIIUEHTOB PEIICHHS JIMHEMHOTO
HEOJTHOPOAHOTO AU PEPEeHIINATHHOTO YPABHEHUS C IIOCTOSTHHBIMU
Kod(puimenTamu. MeTo 1 BapHaiuy POU3BOIBHON MTOCTOSHHOM.
[Tonste o cucremax nuddepeHIaIbHbIX ypaBHEeHUH. Pemenue
HOpPMAaJIbHBIX CUCTEM YpaBHEHUH MEPBOT0 MOPSAKA METOAOM
MCKJIFOUEHHS] HEU3BECTHOM.

[Tpaktudeckoe 3anstue. Ne 13. Jluddepennuansupsie ypaBHEHUS
BTOPOTO MOPSAKA, TOMYCKAIOIINE TOHKEHUE nopsiaka. JInHeinbie
oaHOpoHbIe AuddhepeHIInaTbHbIe YPaBHEHUS C TOCTOSTHHBIMU

ko> umeHTamMu.

[TpakTueckoe 3anstue. Ne 14. JIuneiiHble HEOJHOPOIHBIE
TuddepeHIraIbHbIe ypaBHEHH BTOPOTo MOpsiKa, TEOpeMa o
CTPYKType o011ero pemenus. MeTo Heonpe1eleHHbIX

k02 hULIEHTOB.

[Tpaktuueckoe 3anstue. Ne 15. Pemenue cucrteM JTUHEHHBIX
YpaBHEHHH.




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PTP

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAITHUX 3aIaHUH B pacdeTHO-rpaduIecKux padoT.

[Tpaktrueckoe 3ansatue Ne 12 Jluddepeniuanpabie ypaBHEHUS
NIEPBOTO MOPSAJIKA: C Pa3ACISAIOIIUMUCS TEPEMEHHBIMH,
OJIHOpOIHbIE A depeHITnaTbHbIC

yYpaBHEHHS.

I: [5] 3902, 3905, 3907, 3914, 3917, 3934, 3936, 3938, 3946.
3952
Jluneitnsle nuddepeHuanbHbIe ypaBHEHHSI IEPBOTO MOPSIIKA.

J: [5] 3954, 3956, 3958, 3961, 3966, 3967, 4002, 3982
[Tpaktiueckoe 3ausatue Ne 13. [luddepennmanbubie ypaBHEeHHS
BTOPOTO TOPSI/IKA, JOIMYCKAIOUINE TOHMWKEHUE TopsaaKka. JInHeliHbIe
onHopoaHble U depeHnanbHbIe YPaBHEHHS C TOCTOSHHBIMU
KO3 pHUIHEeHTaMH.

J: [5] 4154, 4157, 4159, 4160, 4165, 4167, 4170, 4190, 4209
[TpakTueckoe 3anstue Ne 14.. JIluneiiHble HEOJHOPOIHBIE
muddepeHIanbHbIe YpaBHEHUS C
MOCTOSTHHBIMH KO3 (DUIIMEHTaAMHU.

J: [5]4252, 4254, 4259, 4258, 4260, 4262, 4276, 4278, 4283
[TpakTueckoe 3ansatue Ne 15.

Pemenuie cuctem MTMHEHHBIX YPaBHEHUIA.

J1: [5]14324.1, 4338, 4324. 4339

Paszgen S. UncyoBble M GYHKIMOHAJbHbIE PAABI
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Jlexuus. Ne 8. Uucnosas mociaeaoBaTebHOCTh U €€ Ipeied.
Uucnossie psiabl. CxoauMocTh U cymma psajga. Heooxoaumbrit
MPU3HAK CXOAUMOCTH. CBOMCTBA YUCIIOBBIX pANIOB. JlocTaTouHbIE
MPU3HAKHU CXOJIMMOCTH 3HAKOMOJIOKHUTEIbHBIX PAJIOB.
["apmonnueckuit psii, 0000IICHHBIN TapMOHUYECKUH psil. Psg
T€OMETPUUYECKON MPOTPECCUU. 3HAKOTIEPEMEHHBIE PSIIIBI.

AOcomoTHas U YCJI0BHAsg CXOAUMOCTD. 3Ha1<0qepez[y}0mnec5{ pAABIL.

[Tpuznak JleitOuuita. CreneHusie psasl. Teopema Abersi.
Konctpykuus obnactu cxogumoctu. Panuyc cxonumoctu
cTeneHHoro psaga. CBoMCTBa CTENEHHBIX PAI0B. Pa3noxenue
¢bynkuuit B crenennsle psaabl. Paasl Telnopa u MakinopeHna.
[TpunoxkeHus psiioB K NPUOIMKEHHBIM BBIYMCIEHUSM 3HAYEHHN
GYHKIUHT ¥ ONpe/IeICHHBIX MHTEIPAJIOB.

ITpakTnueckoe 3anstue. Ne 16. Uucnosie paabl. OCHOBHBIE
noHsATusA. JlocrarouHble MPU3HAKU CXOJUMOCTH
3HAKOIIOJIOKUTETBHBIX PAOB: (MIpU3HAKU cpaBHeHUs, [lamambepa,
Komm, MHTErpaJbHBIN IPHU3HAK).

IIpaktrueckoe 3ansaTue. Ne 17. 3HakonepeMeHHbIE U

3HAKOYCPCAYIOIIHUECCA PAIBI. VYcmoBHas U aOCONIOTHAS CXOOAUMOCTD.

IIpusnak JlenOaua.

Jlextus. Ne 9. @yHKIIMOHATBHBIC U CTETIeHHBIE psiabl. O0nIacTh
cxonumocTtu. Panel Ternopa n MakiopeHa.

[Ipaktuueckoe 3anstue. Ne 18. I[lpunoxenus psaoB K
NpUOIMKEHHBIM BBIYMCICHUSM 3HaYeHUH QYyHKIIUN 1
OnpeIeTICHHBIX HHTErpaioB. OleHKa MOrpeiHOCTH

OIIK-1, YK-1




HpI/I6J'II/I}KeHHOFO BBIYMCIICHUA.

3agaHus U1 CAaMOCTOSTENIbHONU PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOIHUTEIHLHOTO MaTepHaa, BEITOJIHCHNE
JOMAIIIHUX 3aJJaHHi U pacueTHO-TpauyecKkux padorT.

[TpakTrueckoe 3ansaTue Ne 16. Hucnossie psabl. OCHOBHBIE
nousTus. [Ipu3Haku CXOAMMOCTH YHUCTIOBBIX PSAIOB (HEOOXOIUMBIIA,
CPaBHEHHS).

H: [5] 2728, 2742, 2741, 2748, 2750

[Tpu3HaKK CXOAMMOCTH YMCIIOBBIX psioB ([Jamambepa,
WHTETPAJIbHBIN U paIuKAIbHBINA TpU3HaKU Korm)

H: [5] 2755, 2761, 2764, 2768, 2776, 2780

[TpakTueckoe 3ansaTue Ne 17. 3HakonepeMEHHbIE U
3HaKO4YEepeyoLuecs psiibl. Y CIOBHAs U aOCOTIOTHAS CXOAUMOCTb.
[Tpusnaxk JleiiOHuna.

H: [5] 2790, 2791, 2795, 2796

Crenennsle psabl. O6mactb cxoaumoctu. Psiner Teiinopa u

Makxkiiopena.
J: [5] 2814, 2815, 2878, 2880, 2887, 2841, 2860

[Ipaktuueckoe 3anstue Ne 18. [Ipunoxxkenus psanoB K
NpUOMKEHHBIM BBIYMCIICHUSM 3HAaYeHUNH QYHKIIUN 1
OTIpeNieIeHHBIX HHTEeTpalioB. [IpubnmkenHoe pemenne
TuddepeHIaIbHbIX YpaBHEHUH.

J1: [51 2897, 2903, 2909, 2938, 4355, 2
Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

M3yueHne ancUMNANHBI PEKOMEHAYETCA HauaTb C O3HaKOMJIeHWsA C pabouein NporpaMMol, ee CTPYKTYpPOK 1
cofep>XaHeM pasfenoB. YuebHbI MaTepunan CTPYKTYPUPOBaH, M3yYeHne AUCLMMAWHBI OCYLLEeCTBAAETCS B
TemaTu4eckon nocneaoBaTeNbHOCTU.
3aHATUA JNIeKLMOHHOTO TUNa JaloT CUCTEMATU3UPOBAHHbIE 3HaHWSA MO AUCUUMIMHE, KOHLIEHTPUpPYHT
BHMMaHWe Ha Hanbosee CNOXHbIX MU BaXHbIX BOMpocax. Bo Bpems NeKUMOHHbIX 3aHATUA peKOMeHayeTCs
BECTM KOHCMeKTMpOBaHWe y4yebHOro matepuana; obpalwiate BHMMaHWe Ha GOPMY/JMPOBKM U KaTeropuu,
packpbiBaOwme CyTb I'IpO6J1€MbI, ABAEHNA WM npouecca; 3ac|>v||<cv|posaTb BbIBOAblI W NpakTnyeckmne
pekoMeHaaL M.

MoarotoBka K 3aHATUAM CEMUHAPCKOro TUNa BK/OYaeT 0O3HaKOMAEHMWE C NAaHOM NPaKTUYeCcKOro 3aHATUS;
paboTy C KOHCMEKTOM JEKUWA, BbIMOJHEHME JOMalUHero 3ajaHusa, paboty ¢ yyebHoWm u yuyebHo-
MEeTOANYECKON NUTEPATYPOM, HayUHbIMU W34AHWAMU U INEKTPOHHbIMKM Obpa3oBaTesbHbIMU pecypcamu,
peKkoMeH0BaHHbIMU paboueii nporpamMmor ANCUMNAVHBI.
CopepxaHne camocTtosATeNlbHOM pabotbl onpegenserca paboueld  NPOrpamMmon  AUCLUMAWHBI,
OLEeHOYHbIMK n MetToanyecknmmn MaTepuaiamu, 3a4aHNAMU n YKasaHuamMum npenojaBatens.
CamocToaTenbHas paboTa MOXeT OCyLLEeCTBAATLCA B ayAUTOPHOWN 1 BHeayauTopHoN dopmax. P eKTUBHbIM
CPEeACTBOM  OCYLLECTBAEHWS CaMOCTOATENbHOW paboTbl  ABASETCA  3/1€eKTPOHHas WHPOPMaLMOHHO-
obpasoBaTenbHas cpefja yHMBepcuTeTa, KoTopas obecneuvBaeT JOCTyn K obpasoBaTenbHON nporpamme,
pabouen nporpamMmMme ANCLMMNANHBI, K 3N1EKTPOHHBIM BUBANOTEUHBIM cucTEMaM, NpodeccnoHanbHbiM basam

JaHHbIX " NHGOPMALMOHHBIM CNpaBOYHbIM cucTeMam.
M3yueHne  AMCUMMAMHBI BKIOYAET  BbIMOJHEHME  pacYETHo-rpaduueckmx  paboT,  KOHTPOJbHbIX
pabor, CaMOCTOSITEJIbHBIX pabor,

MeproanyHOCTb NpoBeaeHns, GOPMbl TEKYLLETO KOHTPOJIA YCNeBaeMoCTH, CMCTEMA OLLEHUBAHMA X04a



OCBO€EHNA

ancunnianH npeacTtaB/i€HbI B

paboueli nporpamme.

®opMOM NPOMEXYTOUHON aTTecTaumm no AUCUMNIVHE (MOAYNIO) ABAAOTCA 3K3aMeH B 1-oMm cemecTtpe,
3auyeT BO 2-OM CeMecTpe.

Pa3nen 6.
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OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIEUEeHNE

YYEBHO-METO/JJUYECKOE

NoNe
n/n

Crnucox UCoab3yeMON JIUTEpaTyphbl

KomnuectBo
IK3EMILISIPOB MEYATHBIX
H3JaHUH, IMEIOIIUXCS B

OMOINOTEKE, WIIH
AIICKTPOHHBIN aJpec U3JaHus
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE NU3JIAHUA

COopHuK 3ama4y 10 BbICHIeH MaremMatuke [Tekcr] @ ¢
KOHTPOJbHBIMU  paboTaMu Jluneitnas ~ anreOpa.
Ananutuueckas reomerpusi. OCHOBBI ~ MaTeMaTHYECKOTO
ananm3a. Kommiekcueie uncna. 1 xype / K. H. JIyary [u np.].
8-e m3n. Mocksa: Aiipuc-IIpecc, 2010. - 574, [1] c. ISBN
978-5-8112-4046-3. Dx3eMmusapsl: Bcero 62.

62

COopHuK 3ama4y 10 BbICHIeH Maremaruke [Tekcr] @ ¢
KOHTPOJIbHBIMU pa0OTaMH : PSIJIbI M UHTETPAJIbl, BEKTOPHBINA U
KOMIUICKCHBIA  aHanu3, audQepeHnuanbHble ypaBHEHHUS,
TEOpHUsT BEPOSTHOCTEH, OTICPAIMOHHOE HMCUHCIEHUE. 2 Kype /
K. H. Jlyary [u np.] ; moxg pen. C. H. ®enuna. 7-e usn.
Mocksa: AUPUC-TIPECC, 2011. - 589, [1] ¢. ISBN 978-5-
8112-4074-6. Dx3eMmuisipel: Bcero 140.

140

[Tucemennsiit, Imutpuit TpodpumoBry. KoHcnekT nekuuii mo
Boicield martematuke [Tekct]| : mommerii kypc / M. T.
[Mucemennsiit. 10-e uzn., ucnp. Mocksa: Aipuc-Ilpecc, 2011.
- 602, [1] c. ISBN 978-5-8112-4351-8. DK3eMIUISPHI: BCETO
278.

278

[Tucemennsiid, Jmutpuit TpopumoBny. KoHcnekT nekiuii mo
TEOPUH BEPOATHOCTEH, MATEMATHYECKOW CTATHUCTUKE H
ciyyaitueiM npoueccam [Teker] / JI. T. Ilucemenssril. 5-e
m3n. Mocksa: Aiipuc-Ilpecc, 2010. - 287 c. ISBN 978-5-
8112-3998-6. Dx3eMmusIpel: Bcero 153.

153

[InmaueB, Bukrop CemenoBny. Kypc BbICIIEN MAaTEMAaTUKH :
yueb. ans cryaenToB By3oB / B. C. llunaues ; mox pen. A.
H. Tuxonosa. 4-e¢ u3z., ucnp. M.: Onukc, 2009. - 599, [1] c.
ISBN 978-5-488-02067-2. Dx3eMmisipbl: Bcero 111.

111

[[lunayeB, Buktop CemeHoBHY. 3aJayHUK 110 BBICIICH
matematuke [Tekcr] : [yueb. mocobue ans By3oB] / B. C.
Hlunaues. 3. 9-e, crep. M.: Beicmas mkoma, 2009. - 303,
[1] c. ISBN 978-5-06-006145-1. Dx3emiusapsl: Bcero S1.

51

bepman, I'. H. COopHuk 3amau mo Kypcy mMaTeMaTH4ecKoro
aHanmm3a [DOnektpoHHbiil pecypc] / bepman I'.H. 10-e usn.,
crepeotun. Mocksa: Jlans, 2023. - 492 c. ISBN 978-5-8114-
9878-9.

https://e.lanbook.com/book/3
86402

KynnpieBa, Enena CepreeBHa. Matemaruka [ D1€KTpOHHbBIN
pecype] / E. C. KynapieBa. Mocksa: [lamkoB u K, 2015. -
534 c. ISBN 978-5-394-02261-6.

http://e.lanbook.com/books/e
lement.php?pll id=72390




OJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPCDI

1.

Hayunas snektponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas snektponnas 6ubnuoreka «KubepiaeHuHKay

http://cyberleninka.ru

6.2. MaTtepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHue

NoNe | Aynutopuu aiis npose- | [lepeueHb OCHOBHOTO 000PY10BaHMS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

1. 123 () Hoytoyk Acer Aspire One 11.6" (1),[Microsoft Windows

Kommnext yueOnoit mebdenu (1) Enterprise, CnpaBouHas

MpaBoBas cuctema

"Koncynprant  Ilmroc",

Microsoft Office

Standard, Arent Dr.Web,

Kommiexr I'APAHT-

Macrep, Microsoft

Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommnekr I10

JUISL PEIIeHUs] OCHOBHBIX

10JIb30BATEIbCKUX 33124

2. 450 (1) Komruiekr yueoHoit mebenu (1) Microsoft Windows

Enterprise, CmpaBouHas

MpaBoBas cucreMa

"KoHCynpTaHT [Tnroc",

Microsoft Office

Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
AJId pCIICHUA OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIUCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, IITyOuHa YCBOEHHUS ), PETYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMCHHUC wHU3JIaraTb MaTcpuajl (‘-ICTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaATCpuajlia, TOYHOCTb H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMCHHC NIPUMCHATb TCOPCTUUCCKUC 3HAHUS TPU PCIICHUHU ITPAKTHICCKUX SaHaHHﬁ.
[IIkana olleHNBaHUS MPEICTaBlIeHA HUXKE.




YpoBeHb

c(OpPMHPOBAHHOCTH [xana
Kputepuu onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[Toporosbiii OOyuaromuiicsi HWMeeT 3HaHMS OCHOBHOTO MaTepuana,|3adTeHo
YpOBEHb IPOSABIAET YMEHHE JIOTMYHO €ro Mu3jiaraTb, HO MOXKET

JOIyCKaTb ~ HETOYHOCTM B H3JI0KEHHHM  MaTepuala,
HEJIOCTaTOYHO MpPaBUIbHBIE (HOPMYITUPOBKH, HCIBITHIBACT
3aTPYJHEHUS B BBIIOJIHEHUN NPAKTUYECKUX 3aJaHUN

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTU OOecredyuBaeT OLICHMBAHHE XO0/la OCBOEHUS JUCIUILIMHBI
(MOmyJIsl) U MPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTHUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KAapTOM AMCUUIUIMHBL. [lOpsAIOK COCTaBIIEHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLCHUBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEIBHOCTH, IO
HAKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaeTcs nojoxeHueM o cucreme PUTM B OI'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YUYarOIIUXCS
[IpomexyTouHast arrecTausi o0ydJaroNuXcsl HAIPaBJICHA HA OICHUBAHUE PE3YyJIbTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) U MIPOBOJUTCS C UCIONIBb30BaHUEM (DOHJIOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (POHAA OIEHOYHBIX CPEACTB IO
00pa30BaTeNIbHOI MporpamMmme.
KonTpoasnaa padora

«lMpamaa Ha naockKoCcTU»

1. Hantn npoekuuto Toukn A(-1; 2) Ha npamyto 3x -5y —-21 = 0.

2. B Toukax nepeceyeHus npamon 2 x + 3y — 6 =0 ¢ oCciMM KOOPAMHAT BOCCTAaHOBJIEHbI MePNEHANKYNAPbI
K 3TOM npaMou. Haante nx ypaBHeHUS.

3. [aHbl BepwuHbl napaanenorpamma A(9; — 3), B(4; —2) n C(-7; =5). HanTu ypaBHeHMsa anaroHanen.

4. [aH TpeyronbHuk ¢ BepwmHammn A(5; — 4), B(-1; 3) u C(- 3; - 2). Hantm:

a) ypaBHeHWe BbicoTbl BD;

6) ypaBHeHVe MepuanaHbl BM;

B) Yros1 MeXAy BblCOTOW 1 MeanaHon BM.

5. [Aoka3satb, uto Tpu Toukm A(3; - 5), B(— 1; 1) n C(- 3; 4) nexaT Ha OfHOM NPAMOIN.

6. CTOpOHbI TpeyronbHmMKa 3asaHbl ypaBHeHUaMU: 7 x — 6 y + 9 = 0;

5x+2y—-25=0; 3x+ 10y + 29 = 0. HaiiTi KoOpAWHATHI BEPIINH U YPAaBHEHHS BBICOT TPEYTOJIbHHKA.
7. IlpuBenuTe K KaHOHHYECKOMY Buny ypaBHenue 9 x?> — 36 X + )2 + 2 + 1 = 0, onpeenure TUI JIUHUU U IIOCTPOIiTe

rpaduk.
KoHTponbHaa pabota
«finpdepeHumanbHoe ncuncneine GpyHKLMN OAHON NepemMeHHOoN»
1. HalTn npowu3BOAHYHO OYHKLMA:
a) y=(x*>-3x+5)* 6) y=arcsine™;  B) y=log(x — cos x).

2. Havtn dy dyHKumM:



a) y = 2snGx+1; 6) y =sin3(x+ 1/x).
3. Haittn d?y:
a) y = sin %x;
4. Wccnepoeatb GyHKLUM U MOCTPOUTL rpaduKi:
a) y=2¢-3x>+1.
2 cemecTp
Mpumepsbl 3agaHNii ANA TEKYLLEro KOHTPONS
KonTponbnas pabora
«MpunoxxeHns onpejeneHHOro MHTerpana»
1. Hant naowasamn naockmx Guryp, orpaHnUYeHHbIX AUHUAMM:
1. y=2x+ 1, y=4-x
2.y = x=-42 y = 16-x°

2

3.y

2

=x+1 y =9-x

2. Bblumcantb o6beMbl Tes, 06pa3oBaHHbIX BpalleHueM Bokpyr ocu Ox duryp, orpaHnYeHHbIX AMHUAMU:
1.y = 4x-xX, y=x
2.y =X, y = 4x.
3.y = —=xX°+4, y=x+2.
3. BbluncanTtb 06beMbl Tesl, 06pa3oBaHHbIX BpalleHneM Bokpyr ocn Oy duryp, orpaHUYeHHbIX AMHUAMMU:
1. x=y?, x=0, y=2
2. y=x4 y=2x
3. y=2x, x=0, y=2, y=6.
Konrpoabnasi padora

«AAindpdepeHunanbHoe ncuncieHne PpyHKLUN HECKOJIbKUX MepPeMEeHHbIX»
1. HanTh yacTHble NPon3BOAHbIe QYHKLIUN:
a)z= e™ee  6)z = x>« cos (xy) B)Z =In(x>+y2— xy).
2. Hawnt nonHble anddepeHumanbl GyHKLMN:
a)z= e¥v; 6) z = sin (xy) ;
3. BblUMCANTb NPUBANXKEHHO:
a) 1,05 198 6) sin 629
4. HaliTn BTOpble YacTHble NPOU3BOAHbIE QYHKLIMIA:
a) z=xsiny + ysinx; 6) z = xy tg(xy); B) z = x lny.
5. Haiitn d?z dyHKkuuii:

a)z=x2scosy; 6) z=2x>— X3 y3+ 2y~



6. Halntun akcTpemMymbl GYHKLWIA:
a) zZ =X —-xy+ y?+ -6y + 20
6) z =6x2 —7xy + 2y°+ 6x-3y,
B) z =4x> —5xy + 3y°—9x-8y.

Teer «/Auddepenunanbble ypaBHEeHUSD»
1. O6WwmM pelleHnem anddepeHLManbHOro ypaBHeHUS y' = i ABAAETCS
a)y=Ce*rpe C=const 6.)y=Ce,raeC = const B.)y=¢e"
2. O6mmM perrenueM qudQepeHINaTbHOTO YPaBHEHHS V' = 2X SBISCTCS
a)y=x? )y=2+C,rne C=const B.)y=x*+ C,rae C=const.
3. YacTHbIM pelleHnemM guddepeHLmnansHOro ypaBHeH s y' = y ABAAeTCA
a)y=2e* 6.)y=-¢€" B.) y = C-e* rae C = const.

4. YacTHbIM pelleHrem agnppepeHLmansHOro ypaBHeHns y' = y, yA0BAETBOPAOLW MM 3aaHHOMY YCI0BUIO,
yto ¥(0) = 3 aBnaerca

a)y=Cerge C=constt 6)y=2e B.) y = 3e~

5. YacTHBIM pelieHrueM TudpepeHIMaIbHOTO YpaBHEHHS y' = 2X sBISICTCS

a)y=x3 6.)y = x° B) Yy =2x°

6. O6WKMM pelleHneM anddepeHLanbHOro ypaBHenus y" —4y' — 5y = 0 ABnsetca
a)y = Cie* + Ce™, rae Cy = const,C, = const

6.) y = Cie¥+ Coe™™, rge Cq = const, C, = const

B.) y = Cie™ + Ce™, rae Cy = const, Co = const .

7. O61muM perienueM guddepenimansHoro ypasuenus y” — 4y’ + 13y=0 sBisercs

a) y = Ge*+ Ce* rae Ci = const, Co = const

6.) y = e*(Cicos3x + Csin3x) rae Cr = const, Co = const

B.) y = e¥(Cicos2x + Cosin2x) rae Cq = const, C, = const .

8. Obwunm pelueHremM gnbdepeHLnanbHOro ypaBHeHus vy — 6y' + 9y = 0 aBaseTcs
a)y = Cie¥*+ Ce*, rae Cy = const, C, = const

6.) y = Cie >+ Ce®, rge Cy = const, C, = const

B.) y = Cie¥ + xCoe*, rae Cy = const, C, = const .

9. O6wunm pelueHremM gnddepeHLmanbHOro ypaBsHenus y" + 6y’ + 9y = 0 aBnaetca
a)y = Cie> + G, rae Ci = const, C; = const

6.) y = xCie> + Coe®, rae C; = const, C, = const

B.) y = Cie* + Coxe™, rge Cq = const, C, = const .

10. O6wmum pemenreM auddepeHnuansHoro ypapaenus y" + 4y’ + 13y = 0 sBisietcs

a) y = e¥(Cicos(-2x) + Cosin(=2x)), rae Ci1 = const, C, = const



6.) y=e*(Ccos3x+C,sin3x), rae Ci=const, Co=const

B.) y = e cos3x + Cysin(-3x)), raeCi = const, C, = const .

11. Yactuoe pemenue JIHAY 2-ro nopsaaka y” — 5y’ + 6y = (3x>-5) € umeeT Bus
a) y* = (Ax*+ Bx + C) e*

6.) y* = (AC + Bx? + Cx) e~

B.) y* = (A + Bx* + Cx) €.

12. Yactroe pemenne JIHY 2-ro mopsaka »" — 5y’ + 6y = 3x + 2 umeeT Buf

a) y* = (Ax* + Bx) e

6.) y* = (Ax + B) &

B.) y*=Ax+B.

13. Yacrtnoe pemenue JJHAY 2-ro nopsaka " — 5y’ + 6y = (3x?—5) e umeeT Buz
a) y*=(Ax*+ Bx + C) e

6.) y* = (Ax + B) &

B.) ¥* = (A + Bx %+ Cx) e~

14. Yacrtroe pemenne JIH/Y 2-ro mopsinka y" — 2y’ +y = €* umeer BuA

a.) y* = Ax? e
6.) y* = x* e~
B)y*=A.

15. YacrtHoe pemenune JIHY 2-ro nopsiaka y" — 2y’ +y = ¢* umeer Buj

a)y* = Ax
6.) y* = Ae”
B.) y* = Ae*.

16. YactHoe pewenue NIHAY 2-ro nopsagka y' —2y' + y = x> UMeeT B1g
a) y*=(Ax+Bx+ () e

6.) y*=x*e

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

17. Yactuoe pemenne JIHAY 2-ro nopsaaka y"-4y'+13y=e?* umeer Bus

a) y*=e¥

6.) y*=Ae*

B.) y*=e®(Acos3x+Bsin3x).

18. Yacrnoe pewenue JIHJI 2-ro mopsinka " — 4y’ + 13y = x e umeer Buj
a) y*=Ae¥

6) y* = (Ax + B) &



B.) y* = e”(Acos3x + Bsin3x).

19. Yacrnoe pemenne JIHAY 2-ro nopsaka V" — 4y’ + 13y = 4e2sin3X umeet Bun
a.) y* = e*(Axcos3x + Bxsin3x)

6.) y* = Axe¥sin3x

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

20. YactHoe pemenne JIHAY 2-ro mopsaaka " — 4y' + 13y = e¥*c0S2X umeer BUA
a.) y* = Ae¥cos2x

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

B.) y* = xe¥(Acos2x + Bsin2x).

HepequL BOITPOCOB AJIA IMTPOBCACHUA HpOMe)KYTOQHOﬁ aTTcCTalluu

1 cemecTp

dnemeHTbI INHeHOW anre6pbl

1. MaTtpuupl. CloXeHVe MaTpWL, BblUMTaHNE MATPUL, U YMHOXEHME MaTpuL, Ha uncio. CBOMCTBA IMHENHBIX
onepauuin Hag MaTpuLamu.

2. YMHOXeHWe MaTpwL, CBOWCTBA YMHOXEHMA MaTpuL,.

3. OnpegenuTens. BoluncneHve onpegenutenein BTOPOro U TPETLETO NOPSKOB.

4. MwuHop. Anrebpaunueckoe gononHeHve. OnpegennTens n-ro nopsaka. CBocTBa onpeaenmteneil.
5. TeopemMa 0 pasNoXeHUN U aHHYAMPOBaHUW ONpeaenunTens.

6. O6paTtHas MaTpuLa. Teopema CyL,ecTBOBaHUSA U eAMHCTBEHHOCTU 06PaTHOW MaTpULLbI.

7. PelleHne c1CTEM IMHENHBIX YPaBHEHWA MaTPUUHBIM CMOCO60OM.

8. PellieHne cucTeM IMHENHBIX yYpaBHeHWiA no popmynam Kpamepa.

9. PelueHue cucTeM NMHENHBIX ypaBHEHWUI MeTog0M laycca.

dnemeHTbl BEKTOPHOW anre6pbl

1. Bektop. Mogynb BekTOpa, JINHEHbIE ONepaLny Haj BEKTOPaMu B reoMeTpryeckon hopme.

2. HeobxoarMoe 1 fOCTaTOUYHOE YCNOBME KONIMHEAPHOCTM BEKTOPOB B reOMeTpUYeckon dopme.

3. Oprt BekTOpa. MNpoekuus BekTopa Ha 0Cb. OCHOBHbIE TEOPEMbI O MPOEKLMAX.

4. MpsMoyronbHas cnuctema koopanHat. KoopanHaTbl BEKTOPa Y TOUKM.

5. PaznoxeHue BekTopa Mo KoopanHaTHOMY H6asucy. JIMHelHble onepaLmmn Haj BEKTOPaMM B KOOPANHATHOM
dopwme.

6. HeobxoarMoe 1 10CTaToOUYHOE YCNOBME KOMMHEAPHOCTU BEKTOPOB B KOOPAUHATHOM dopme.

7. BbluncneHne koopanHaT BeKTOpa Mo 3afaHHbIM KOOPAMHaTaM ero KoHua 1 Havana.

8. JeneHve oTpeska B 33JaHHOM OTHOLLEHUN.



10.
11.
12.
13.

14.

10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

CkanapHoe npounsBejeHne BEKTOPOB, ero CBOWCTBA.

CkansapHoe npousBeseHne BEKTOPOB B KOOPAMHATHOW dopmMe. YCaoBre NeprneHAnNKYISPHOCTA BEKTOPOB.
BekTopHOe npowu3BeaeHne BeKTOpoB. Ero cBoicTBa, reOMeTpUUecKnii 1 MexaHMUyeckuii CMbICA.
BekTOpHOE Npoun3BeseHe BEKTOPOB B KOOPAMHATHOWN GopMe.

CmellaHHOe nNpov3BegeHne BeKTOpoB. Ero cBolicTBa, reoMeTpruyeckumii CMbICA.

CMellaHHOE Npov3BeAEHNE BEKTOPOB B KOOPANHATHOM dopMme.

AHanutnueckas reomeTpus

Metoz KoopAnHar. [TOHATNE O IMHUAX U UX YPaBHEHMAX Ha MJIOCKOCTWN. ,ﬂ‘Be 3adauyn aHaINTNUECKOM
reomeTpumn.

MpsMas Ha NNOCKOCTW, €€ ypaBHeHWe C 3af,aHHbIM HanpPaBAAIOLWMM BEKTOPOM U TOUKOM.
YpaBHeHWe NPAMOW Ha NAOCKOCTU C 3aaHHBIM HOPMasibHbIM BEKTOPOM U TOUKOWA.
ObLee ypaBHeHMe NPAMOM Ha MIOCKOCTY, €r0 YacTHble CayyYau.

YpaBHeHWe NpsAMONi C yrioBbIM KOIGPULIMEHTOM.

YpaBHeHMe NpsMOoL B OTpe3Kax.

B3avmHOe pacnosioxeHne Npsambix. Yroa Mmexay AByMs NPAMbIMU.

MonspHas cucTteMa KOOPAMHAT, eé CBA3b C AeKapTOBOW CUCTEMOW. YpaBHEHWNE IVHUW B MOSPHBIX
KoopaMHaTax.

YpaBHeHMe OKPY>XXHOCTU.
DANUNC, ero ypaBHeHMe.
lmnepbona, e€ ypaBHeHue.
Mapabona, eé ypaBHeHMe.

YpaBHEHME NAOCKOCTY, MPOXOAALLEN Uepes TOUKY NepreHAnKyAspHO HopManbHOMY BekTopy. ObLuee
ypaBHEHWE MA0CKOCTU.

YacTHble cyyam obLLero ypaBHeHUS MIOCKOCTY.

YpaBHEHUE NAOCKOCTU, MPOXOAALLEN Yepe3 TPU TOUKM He Nexallne Ha OAHOW NPSMON.

YpaBHeHMWe NI0CKOCTU B OTpe3Kax.

Yron mexgay naockocTaMu. YCNoBus napasienbHoCT U nepreHAnKyNspHOCTY NAOCKOCTEN.

YpaBHEHUs NPAMOM B MPOCTPaHCTBE.

Yron mexay npsMbIMU B MPOCTPAHCTBE. YCI0BUA NapasiebHOCTU U NepreHANKYASPHOCTU MPAMBIX.

Yron mexay npsMoi U NAOCKOCTbH. YCN0BUS NapanienbHOCTU U NepreHAKYASAPHOCTM NPAMOW U MIOCKOCTH.

BBepeHue B aHanus

MoHsTNe UncnoBon GyHKLUMKM, Cocobbl 3agaHns GYHKLMN.
MoHATMEe HeABHOM OYHKLUMUK, CNOXHOW GYHKLMK, 0BpaTHOM byHKLMN.

OcHoBHble (MpocTenLlune) aneMeHTapHble GyHKLMM NX CBONCTBA, rpadukn. Knaccnbukaumsa GyHKLMNA.
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11.
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BeckoHeuyHO Manble GyHKLMM B TOUKe U Ha HECKOHEYHOCTM, NX CBOMCTBA.

Mpepen GyHKLMM B TOUKe N Ha BeckoHeYHOCTN. TeopeMbl O Npeaenax.

BeckoHeuHo 6onblune GYHKLMM B TOUKE U HAa BECKOHEUHOCTU U UX CBA3b C HECKOHEUYHO MasibIMU GYHKLMAMM.
MepBbI 3amMeyaTensHbir Nnpegen. CreacTeums.

Bropoi 3ameyatencHbir Npegen (6e3 gokasaTesbCcTBa) U ero cneacTsus. HatypanbHbiin norapnuom.

CpaBHeHVe 6eCKOHEYHO ManbiX QYHKLMA. IKBMBaNEHTHblE OECKOHEYHO Manble dyHKLMM, Tabanua
3KBMBANEHTHOCTM.

OAHOCTOpOHHMe npeaensbl. Hel'lpeprBHOCTb q)yHKLI,I/II/I B TOUKe. K}'IaCCVIq)I/IKaLI,I/IH TO4eK paspbiBa.

HenpepblBHOCTb GYHKLIMIA Ha MPOMEXYTKe, HENPEPbLIBHOCTb OCHOBHBbIX 3/1eMeHTapHbIX GyHKLMIA. CBOWCTBA
bYHKUMIA HermpepbIBHBIX Ha OTpe3ke.

AnddepeHumanbHoe ncuncneHme GpyHKLMU OAHON NepeMeHHOMN

AnddepeHuympyemble pyHkUMW. Juddeperuiman GyHKLUN.

OnpepeneHve NPon3BOAHON. [eoMeTprUeCcKUii CMbICT NPOU3BOAHON U AnddepeHLmana. PUsmnyeckmii CMbic
NPOWN3BOAHOM

HeobxoavMoe (cBA3b Mexay anddepeHLMpyeMOCTbio N HEMPEPLIBHOCTHIO QYHKLMM) N JOCTAaTOYHOE YCAOBUE
anddepeHUnpyeMocT GyHKLMN B TOUKE.

OcHOBHble NpaBuW/ia BbIYNCAEHNA MPOU3BOAHBIX U AnddepeHLIManos.

MpaBwao AnddepeHUMpPOoBaHNs CNOXKHON GYHKLIMN.

MpounssoaHas obpaTHOn GyHKLMWN. [pon3BOAHbBIE 0BPaTHBIX TPUTOHOMETPUYECKMX GYHKLINA.
Jlorapndmunyeckan npovssogHasa. Metoa norapupmmyeckoro gnbdepeHumnpoBaHms.
Tabaunua NpounsBoaHbIX U AnddepeHLInanos.

AnddepeHumpoBaHme GyHKUMIA, 3aiaHHbIX MapaMeTpUYecKu.

Mpoun3BoAHbIE BbICLIMX NOPAAKOB. MeXaHUUeCKuii CMbICA BTOPOWN MPOV3BOAHOM.
Mpunoxerne anddepeHumnana K NPUBANKEHHBIM BbIYNCAEHUAM.

Teopema JlarpaHxa, eé reoMeTpuyeckmin CMbICi.

Mpasuio Jlonutans packpbITUs HEONPeAENEHHOCTEN.

JocTaTouHoe ycnoBMe MOHOTOHHOCTU AnddepeHLMpyemMon GyHKLMM.

Touku akcTpemyMa. Heobxogumoe ycnoeume akcTpemyMa gupdepeHumnpyemor GyHKLNK.
MepBoe AOCTaTOUHOE YCI0BME IKCTPpeMyMa anddepeHLMpyeMoin GyHKLUN.

BTopoe gocTatouHoe ycioBume akcTpeMyMa anddepeHumpyeMoin GyHKLN

Hanbonbluee 1 HavMeHbLUee 3HaueHW YHKLUM Ha OTpe3Ke.

BbinyknocTb 1 BOrHyTOCTh rpadmka dyHkumn. Toukn nepermba. JoctaToyHoe ycaoBME BbIMyKAOCTU, BOFHYTOCTH
rpadmka dyHKLUMN.

HeobxoAMMBbIN 1 [OCTaTOYHbIN NPU3HaKK Touek nepernba.

AcumMnToThl rpaduka dyHKUMU. HeoBXOAMMBIV 1 AOCTaTOYUHBIV MPW3HAK CYLLECTBOBaHMS HAaKJOHHbIX aCUMMTOT.



22.

23.
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O6uas cxeMa nccnesoBaHns GyHKUMK. MNocTpoeHune rpadrkoB GyHKLMNA.

3asaum Ha Hanbosbluee 1 HavMeHbLUee 3HaYeHNs. AITOPUTM peLLEHNS.

2 cemecTp

KomnnekcHbie uncna

Onpe,qeneHvle KOMMAEKCHbIX umncen. OCHOBHble MOHATUS: anre6pa|/|t4eCKa;| q)opma KOMNAEeKCHOro 4ucna,
AEP’ICTBMTeanaﬂ N MHUMada 4aCT KOMNAEKCHOTo Ynchna, paBHble N CONPAXKEHHbIE KOMMJIEKCHbIE YMCaa.

[enctBma (onepauumun) Haj KOMMAEKCHbIMW 4uciamu B anrebpavyeckon ¢opme. CBOWCTBA OCHOBHbIX
onepauuin (CI0XKeHUA U YMHOXEHNS).

[eomeTpuyeckaa wHTeprpeTauns KOMMAEKCHOrO 4uncia (ToveyHas, BeKTOpHas). Mogyib U aprymeHt
KOMMJIEKCHOTO uncna. TpuroHomeTpuyeckas dpopma 3anmcy KOMMAeKCHOro ymcaa.

[enctBna HaZ KOMMIEKCHBIMW Yncaamm B TpUroHoMeTpudeckonn opme. Gopmyna Myaspa.
VI3BneyeHne KOpPHS 13 KOMMIEKCHOTO YKCaa, N3006paxeHne KOPHEN Ha KOMMIEKCHOW MAOCKOCTY.
®opmynbl dnnepa. MNokasatenbHas popma 3anmcu KOMMAEKCHOro Yncha.

MHorouneHbl. Anrebpanyeckme ypaBHeHNUA. PasnoxeHne MHOrouneHa ¢ AeNCTBUTENbHBIMU KO3PdULMEHTaMM
Ha JIMHeWHble 1 KBaAPaTUUHbIE MHOXMUTENN.

¢yHKU,I/IVI HECKOJIbKUX NepeMeHHbIX

HekoTopble MOHATUA TOMOMOTMW: UTO Ha3bIBAETCS OKPECTHOCTbIO TOUKM P(x, y), 0baacTblo, Kakne ob6aactu
Ha3bIBarOTCSA 3aMKHYTbIMU, OTKPbITbIMW, OTPaHUYEHHbIMU?

UTo Ha3biBaeTcs dyHKUMeN ABYX U Bosiee NepeMeHHbIX. YKaXute cnocobbl Ux 3agaHus.
Ob6nactb onpezgeneHns GyHKLUN ABYX U Tpex nepeMeHHbix. Kak oHa n3obpakaeTcs reomeTpuyeckm?

Ipaduk dyHKUMM ABYX NepemeHHbIX. MOXHO N1 NOCTPOUTb rpaduK GYHKLUN Tpex nepemeHHbIX? JInHum 1
MOBEPXHOCTW YPOBHA?

lMoBepxHOCTN BTOPOro nopsaaka, Ux KaHOHMYecKne ypaBHeHUA. ViccnesoBaHme UX METOL0M CEUYEHWIA.
Mpepen PyHKUMM ABYX NepeMeHHbIX B Touke. OCHOBHble TeOpeMbl O Npejenax.

HenpepbIBHOCTb QYHKLMKM ABYX NEepeMeHHbIX. TOUKM pa3pbiBa GYHKLMM ABYX NepPeMEHHbIX.
CeoicTtBa GyHKLMM ABYX NEepeMeHHbIX, HEMPEepPbIBHbIX B OFPaHNUYEHHON 3aMKHYTOW obaacTu.

YTo Ha3bIBaeTCA YaCTHLIM M MOJIbIM NpupaLLeHem GyHKLUnmn?

[aliTe onpeaeneHvie YacTHbIX MPOU3BOAHBIX. Kak BbIUMCAAIOTCS YacTHbIE MPOU3BOAHbIE?

KakoB reomeTpryeckmnii CMbICA HaCTHbIX MPOV3BOAHbIX.

AnoddepeHumpyembie yHKUMK. ToNHbIV gnddepeHUman GyHKLUM ABYX NEPEMEHHbIX.
HeobxoavMble 1 goctaTtouHble ycnosusa anddepeHumpyemMoctt GyHKUMUM ABYX NepeMeHHbIX.

Kak Bbluncnsetca nonHbin gudpdepeHuman? Ero npunoxxeHns Kk npubanKeHHbIM BbIYUCIEHUAM.

KacatenbHas naockocTb M HOpManb K MOBEPXHOCTW. YpaBHEHWe KacaTeNbHOW MAOCKOCTUM M HOpMaan K
NMOBEPXHOCTH, 3a/jlaHHON SBHO. [eOMeTpryecknin cMbica noaHoro auddepeHumnana.

Kak anddepeHUMpyoTcs CNoXHbIE Y HesiBHble GYHKLMKU? YpaBHEHWE KacaTelbHON MIOCKOCTU U HOPMan K
MOBEPXHOCTW, 3a/JaHHON HEABHO
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YactHble Nnpoun3BOAHbIE BTOPOro nopaaka. PaBeHCTBO CMeLLaHHbIX YacTHbIX NPOUN3BOAHbIX.

3KCTpeMyM q)yHKLU/II/I ABYyX NepeMeHHbIX. HeO6XOAI/IMbIe N AOCTaTO4YHblE YCNIOBUA 3KCTPEMYMaA q)yHKLl.I/II/I ABYX
nepemMeHHbIX.

Hanbonbluee 1 HavMeHbLUee 3HaueHNs GYHKLMM B OrpaHNYeHHOW 3aMKHYTOM 06a1acTu.
Mpoun3BoAHas No HanpasaeHNo GYHKLUK ABYX U TPeX nepemMeHHbIx. KakoB eé ¢pusnuecknin cmblica?

Yto HasblBaeTca rpagveHToM QyHKUUM ABYX U Tpex nepemeHHbix? Ero CBOWMCTBA, CMbICA HampaBAeHUs U
MOAyAs; CBA3b rpajneHTa C MPOU3BOAHOW MO HamnpaBeHWH.

HeonpepeneHHblI nHTerpan

Yto Ha3biBaeTcs nepBoobpasHou JaHHOM dyHKUMM? Teopema O nepBoobpasHbix. [alite onpegeneHue
HeonpeaeneHHOro nHTerpana. B uem cocTont OCHOBHas 3azaya UHTerpaabHOro NCYMCaeHuns?

KakoBbl OCHOBHblE CBOICTBA HeonpeaeneHHoro MHTerpana? Ta6n|/|u,a OCHOBHbIX MHTErpanos..

B uem coCTOUT CBOMCTBO MHBAPUAHTHOCTN OCHOBHbIX GOPMY/I MHTETPUPOBAHMWS, HAa KOTOPOM OCHOBaH METOZ,
nozeeAeHna nog 3Hak gnbdeperunana. OnvimTe 3TOT METOA.

OnuwnTe METOZ 3aMeHbI MEPEMEHHON B HEOMPEAENEHHOM MHTerpare.
MeTog vHTerprvpoBaHuWs No yactam. HasoBuTe knaccbl GYHKLMIA, MHTErPUPYEMBbIX MO YacTAM.

Kakas paumoHanbHas Apobb Ha3biBaeTCA NMpPaBWIbHON, HEMPaBUIbHONM? Kak 13 HEMPaBUAbHON paLMoOHaNbHOM
4pO6V BbIAENNTD LIENYHO YacCTb Y MPaBUIbHYHO paLMOHabHYH AP0o6bb?

Kakve apobu HasbiBaroTCA NpocTedwmmmn? VIHTerpupoBaHme nNpoCcTenLLnX paLMoHaabHbIX Apoben.
Kak pa3nioxuTb NpaBuibHYHO paLvioHaabHYH A4pobb Ha npocTenwme?
WHTerprpoBaHme ApobHO-paLMoHanbHbIX GYHKLNNA.
V3n0oxmTe MeToAbl MHTErPUPOBAHNA NPPALLMOHAIbHBIX QYHKLMNA.
V3n0%unTe METOZAbI UHTErPUPOBAHNSA TPUTOHOMETPUYECKUX QYHKLINIA.
VIHTerpmpoBaHue TpuroHoMeTpuueckmnx GyHKLUMM, YHUBEPCaANbHasa TPUrOHOMETpUYecKas NoACTaHOBKaA.
MoHATWE O He BepyLmxca nHTerpanax. MpuseanTe NPUMeEpPbI TaKUX HTErpasoB.
OnpepaenieHHbI UHTErpas Mo oTpesKy

3afaun, NpuUBOAALLME K MOHATUIO OMpPejeNeHHOro MHTerpana (3agaya o mMacce GUrypbl, 3agaya o nioLasu
KPWBOAUHENHOM TpaneLuw).

MoHATWE WHTerpasbHOW CyMMbl. ANropuTM ee cocTaBneHus. OnpegeneHne onpefeneHHOro WHTerpana mno
OTpe3Ky. YCNOBMe ero CyLecTBOBaHUs.

FeoMeTpuYecknii n GU3NYECKMin CMbIC ONPEAENEHHOTO MHTEerpana no oTpesky.

CBOWCTBa OMpeseeHHOro NHTerpana. Teopema o CpefHeM.

OnpegeneHHbIi MHTerpan v ero Beluncaenve. Popmyna HetoToHa-JlelibHuULa.

3amMeHa NepeMeHHON 1 UHTErpUPOBaHMe Mo YacTaM B ONpeAeNeHHOM UHTerpase no oTpesky.
MeTozb! MPUBANKEHHOTO BbIUNCIEHUSA OMPeAeNeHHOro MHTerpana rno oTpesky.

leoMeTpuyeckne NPUIOXKEHUS OMPeseseHHOro WMHTEerpana: BblUMCIEHUE MIOWAAel NAOCKMX GUryp, AJVHBI
4yru, obbemMa Tena no U3BeCTHbIM NMOMEPEYHbIM CeYEHUAM, BblUMCAeHNe 06beMa Tena BpaLLeHus.

OnpezeneHHbIn MHTErpan C NepeMeHHbIM BepXHUM npegenom. Teopema bappoy.
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HecobcTBeHHbIE MHTErpasbl C 6ECKOHEUYHbIMW NPEeAenaMmn 1 OT HeorpaHNYEHHbIX GYHKLMIA (1-ro n 2-ro poaa).
CXOAMMOCTb U PaCcXOAMMOCTb HECOBCTBEHHbIX MHTErpasioB.

O6bikHOBeHHble anddepeHLnanbHble ypaBHEHUA U CUCTEMBbI
AnddepeHumancHble ypaBHeHMs | nopsaaka. ObLuee 1 YacTHOE peLLeHus.
3agava Kowwn.
Teopema Kowww.
JlnHenHble anddepeHumanbHble ypaBHeHUs | nopsaaka, ux pelleHue.
JInHelnHan 3aBMCUMOCTb N HE3AaBUCUMOCTb CUCTEMbI QYHKLIMIA.
Onpegenntens BpoHckoro.
JInHeNHble gnddepeHLmanbHble ypaBHEHWSA, OAHOPOAHBIE U HEOAHOPOAHbIE.

TeopeMa O CTPyKType OOLLEro pelleHns JUHEMHOrO OAHOPOAHOrO AnddepeHLmanbHOro ypaeHeHus I
nopsAAKa.

JInHelHble oaHOpoAHble aAnddepeHLmanbHble ypaBHeHWA |l nopsagka ¢ NOCTOAHHBIMU KO3OULMEHTAMMN.
XapakTepucTnyeckoe ypaBHeHue (caydan D > 0, D = 0), D < 0).

Teopema o CTPYKType OBLLEro peLleHns AMHENHOTO HEOAHOPOAHOTO And-ro ypaBHeHuWs |l nopsaaka.
PelueHue nnHeNHbIX HEOAHOPOAHbBIX AVb-X YPaBHEHNA METOAOM BapuaL i NMPOUN3BOJIbHbIX NMOCTOSHHBIX.

PelueHne NUHENHBIX HEOAHOPOAHbIX AvddepeHLManbHbIX ypaBHeEHUMA |l nopsgka € MNOCTOAHHbIMU
KO3PVLMEHTaMVM CO CreLManbHOV NPaBol YacTbHo.

CucteMbl  NMHeRHbIX  AuddepeHUMansHblX ypaBHeHW. 3agada  Koww Agns  HOpManbHOW  CUCTEMBI
anddepeHLmanbHbIX ypaBHeHUA. Teopema Kowuw.

PelueHune cucteM NnHelHbIX AndpdepeHLmanbHbIX YpaBHEHNIN ¢ MOCTOSHHBIMU KO3 dULIMEHTaMN.
Uucnosbie 1 GpyHKLMOHaNbHbIE PAADI

Yncnosble nocnesoBaTeNlbHOCTU. YncioBoW psd. OCHOBHbIE MOHATUA (CXOAUMOCTb, CyMMa W 4p.)

Psg reomeTpryeckon nporpeccuu.

Ocratok psga. OCHOBHble CBOMNCTBA CXOAALLMXCS pAaoB. HeobxoAMMbIN Npu3sHak cxogumoctu. Cneacteue.

PAgbl C NONOXWTENBbHBIMUY YneHamu. [locTaTouHble MPU3HAaKM CXOAUMOCTY PAAOB. MNpU3HaKn cpaBHeHMS.

ViccnegoBaHme Ha CXOAMMOCTb PAAOB C MONOXUTENbHBIMU UneHamu. MpusHak Janambepa.

VccnepoBaHme Ha CXOAMMOCTb PAAOB C MOJAOXKUTENbHBIMU UneHaMW. PaankanbHbI U UHTErpanbHbIA MPU3HaKK
Koww.

3HakonepeMeHHble pAgbl. [OCTaTOUHbI MPU3HAK CXOAUMOCTM 3HaKOMEPEMEHHbIX PAAoB. ABCONtOTHas M
YCNOBHasA CXOAMMOCTb 3HaKoMNepeMeHHbIX PAJOB.

3Hakouepeaytowmecs pagbl. MNpusHak JlelibHnua. OCTaTok 3HaKoYepeayroLLEerocs paja 1 ero oLeHKa.
®yHKLUMOHanbHbIe pAabl, 0baacTb cxoaumoctn. CTpykTypa 061acT CXOANMOCTY GYHKLIMOHANBHOTO paja.

CreneHHble pagbl. Teopema Abens. CTpykTypa 061acTi CXOAMMOCTM cTeneHHoro psaga. CTpyktypa obnactu
CXOAMMOCTM 0BOBLLIEHHOrO CTENEHHOrO psAja.

Haxo>Kp,eH|/|e obnactn CXOANMOCTW CTEMEHHOTO pAaa.

CBoWCTBa CTeneHHbIX pAAoB. AndpdepeHUnpoBaHme N MHTErPUPOBaHUNE CTEMEHHbBIX PAZOB.



13.

14.

15.

16.

PaznoxeHve dyHKUMI B cTeneHHble psaabl. Paabl Telinopa n MakiopeHa. YC10BUS pasnoxXmMocTy GyHKUMK B
psa Tennopa.

PaznoxeHwve B psg MakiiopeHa HEKOTOPbIX 31EMEHTaPHbIX GYHKLNNA.

MpvnoxeHus psjoB B MPUBAVKEHHBIX BbIYMCIEHUAX 3HAYEHWU QGYHKUMIA U OMpeseseHHbIX WHTEerpasos.
OueHka NorpeLHoOCTV NPUBANXKEHHOTO BbIUNCIEHWS.

PelueHue anuddepeHLmanbHbIX ypaBHEHWI C MOMOLLbHO PAJOB.
Mpumep 6uneta NpomMeXKyTOUHOM aTTecTauum
1 cemectp

MOBOMXKCKWI FOCYAAaPCTBEHHbIN TEXHONOMMUYECKUA YHUBEPCUTET

3K3AMEHALIVIOHHbIV BUET N2 0
no gncunninHe «MaremaTtumka»

HanpasneHve 05.03.06 Sxonorusa u Nnpupoaonoib3oBaHue

1. MeTog lNaycca pelueHns CMCTeM JIMHEWHbIX YpaBHEHWU.

2. CKaJ’IﬂpHOG nponsseaeHne BeEKTOPOB. CBolicTBa CKanAapHOro npomnsseaeHna BEKTOPOB.

3. Ycnosua napannenbHOCTV U NeprneHANKYAAPHOCTA MPAMbBIX Ha NMAOCKOCTU.

4. 3apayva 1. Haiitu dy dyHkuyum y = 250 Gx+ D),

3aBeayrownin kadeapow BbiCLIEN MaTEMATUKM

npodeccop, JOKT. 13.-MaT. HayK /B.A. 'saHOB/

« » 202 r.



