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1. Ilepeyennb NJIaHUPYEeMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbI

1.1. Juctummmaa Bb1.B.11 MaremaTuka o00ecneunBacT OBIAJACHUE CIEAYIONIMMU
KOMIIETEHIUSIMHU C YYETOM JTara:

Koz »Tama
Kon HaumenoBanue OCBOCHILSL HaunmeHoBaHme 3Tama OCBOCHHUS
KOMIIETEHIIMH KOMIIETEHIIUU KOMIIETEHIIMH
KOMIIETEHIUU
YK OC-9 Cnoco0HOCTh YK 0OC-9.1 CnocoOHOCTh UCIOJIL30BaTh
HCIIOJIB30BaTh OCHOBEI 9KOHOMUYECKHE 3HAHUS JIJIs
SKOHOMHYECKHX 3HAHUU B MMOHUMAHHUSI U OIICHKH IPOIIECCOB B
pa3IM4YHbIX chepax 9KOHOMHYECKOH cepe KU3HU
JIEATEIbHOCTH o0IIeCTBa Ha Pa3IMYHBIX YPOBHSIX;
IPUMEHSTh MaTeMaTHYeCKUI
WHCTPYMEHTAPHH JIUIS pEIICHHUS
9KOHOMHYECKHX 3aj1ad (METOMBI U
pe3yIBTaThl MATPUIHON aNreOphI,
AQHAIMTHYCCKON T€OMETPUHU U
TEOPUHU BEKTOPHBIX MPOCTPAHCTB)
YK 0C-9.2 CIIOCOOHOCTH OIIEHUBATH PA3IMYHBIC

aCIEKThI COIUAIBHO-
9KOHOMMYCCKOM IOJIUTUKHU
rocyaapcTBa, J1eJaTh TPOTrHO3bI
OTHOCUTEIBHO JaIbHEHIIICTO
(YHKITMOHUPOBAHUS
SKOHOMHYSCKOM CHCTEMEI;
NPUMEHSATh MATEMATHUECKUI
WHCTPYMEHTAPUM JIJIS1 PEIICHUS
SKOHOMHUYECKHX 3aJ1a4 (METOIbI 1
pe3ysbTaThl TeOpUn HYyHKIUI
JEHCTBUTENbHBIX IEPEMEHHBIX U
nudepeHInaIbHBIX YPaBHEHU )

B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI Y CTYAEHTOB JOKHBI ObITh CPOPMHUPOBAHBI:

Koz sTama PesynbTarel 00yueHus
OCBOEHUS
KOMIIETEHIIUU
YK OC-9.1 3HATH: OCHOBHI IMHEHHOW anreOphl, aHATUTUYECKON Te€OMETPUU U
YK O0C-9.2 MaTEMaTHYECKOTO aHaJIN3a,

YMeTh: CaMOCTOSITENILHO pa30upaThCs B BOIIPOCAX MPUITOKEHHS
MaTeMaTHYECKUX METOJIOB K PA3JIMYHBIM 00JIacTsM 3HAHHIA;

BaageTh HaBbIKAMM ! peHICHUA CTaHAAPTHBIX MAaTCMATUYCCKUX 3a/la4 U3
OCHOBHBIX pa3CJIOB MATCMATUKU

2. O0beM THCHUILIHHBI B 324eTHBIX ¢IMHHUIAX € YKA3aHHEM KOJMYeCTBA aKaJeMHYeCKHUX WIH
ACTPOHOMHUYECKHUX YACOB, BbI/IeJIeHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aloummxcs ¢




npenoaasaresieM (1Mo BHAaM Y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJIbLHYI0 padoTy 00y4YarouXCcs
H MeCTO JUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl.

O0BbeM JUCHUIIINHBI

Y4eOubM mianom Juist quciuiuiviabl b1.6.11 MaTtemaTuka ycTaHOBIICHO:
- TPYJOEMKOCTb JMCUHUIUIMHBI- 5 3.€.,
- KOHTakTHas pabota ¢ mpenojaBateneMm — 88 yacoB, B ToM uuncie 44 gaca — nekuuu, 44
Yaca — NPaKTUYCCKHUE 3aHSATHUS;
- camocrosTenpHas pabora — 56 gacos.

MecTto nucnumnimabl B crpykrype OIl BO

Hucuunnuna b1.b.11 MaTtemaTuka npenHasHadeHa ajisi CTyAeHToB 1-ro kypca, uzydaercs B
1 u 2 cemecTpax.
dopma NpoMeKyTOUHOM aTTecTanuu — 3a4deT (1 cemectp), sx3ameH (2 cemectp).

3. Coaep:kanue TUCHMIIHHBI, CTPYKTYPHPOBAHHOE M0 TEMaM C YKa3aHHEM OTBeIeHHOI0 Ha
HUX KOJIHYECTBA AKAJTEMHUYECKHX HJIH ACTPOHOMHYECKHX YaCOB H BHI0OB Y4eOHBIX 3aHATHIA
M CTPYKTYpPa JHCHHILTHHBI
(ounast hopma 0OyueHusI)

O0beM TUCIUIUTMHBI (MOJTYJIsT), Yac. ®opma
KonrakrtHas pabora TEKYIIEro
Ne 11/t HaunmMenoBanue TeM w/wiu 00yJaroImuxcs ¢ KSEZES:SOCT
B pasnenoB Bcero HpernoaasaTeiiem cp | 7%
. U , IPOMEXY-
10 BUJAaM y‘-Ie6HLIX 3aHATUN o
TOYHOH
a | ap | m3 | kcp aTTeCTAIH
Paznen 1 /luneinaa anzeopa u ananumuueckan ceomempus
Tema 1 | Matpulbl, cucTeMbl TMHEHHBIX 26 8 8 10 | O,KP
ypaBHEHMH, ONIpeIeIUTeNN
Tema 2 | AHaninTudeckas reoMeTpus Ha 26 8 8 10 | O,KP
TUTIOCKOCTH M B TPOCTPAHCTBE
Tema 3 | N-MepHbBIE BEKTOPHBIE 20 6 6 8 |O,KP
MIPOCTPaHCTBA
[TpoMexxyTouHast aTTecTanus 72 22 22 28 | 3auer
Paznen 2. Mamemamuueckuii ananus
Tema 4 | OyHKUMOHANbHAS 3aBUCUMOCTH U | 10 3 3 4 |0,KP

npenen pyHKINH,
HENPEePbIBHOCTH (PYHKITUH

Tema 5 | [IpousBogHas u mudpdepernman | 10 3 3 4 | 0O,KP
(GYHKITUH, TPUITOKCHHUS
MPOU3BOJHOMN K UCCIIEIOBAHUIO

byHKIUH

Tema 6 | HTETpalIbHOE HCYUCIICHUE: 16 3 3 6 4 | O,KP
HEOIIPENEIEHHBIN,
OnpeAeEHHbIN U
HECOOCTBEHHBIN MHTErPaAJIbI

Tema 7 | @yHKIIMM HECKOJIBKUX 16 3 3 6 4 |O,KP
MEPEMEHHBIX: TIpeel,
HENPEPbIBHOCTH, TPOU3BOIHEIE,
AKCTPEMYMBI PYHKITUU 2-X




O0BeM TUCIUIUINHEI (MOJYIIS), Yac. ®dopma
KonrakTtHas pabora TEKYIIETO
Ne /it HauMmenoBauue tem w/miu 00y4aroImuxcs ¢ Kgﬁgﬁm
- paznenos Bcero npenogaBaTejieM CP y*
. 1 , IPOMEXKY-
0 BUJaM YYeOHBIX 3aHATHH -
TOYHOU
JI JIP 113 KCP aTTeCTAIIN
MEPEMEHHBIX
Tema 8 | KomiiekcHbIe Uncia 16 3 3 6 4 O, KP
Tema 9 | Iuddepenunanpupie ypaBHeHus | 16 3 3 6 4 | 0O,KP
IIpomMexxyTouHas arrecrauus IK3aMeH
Bcero: 108 22 22 28 | 36
Bcero nmo gpucuunivHe 180 44 44 56 | 36

Conep:xkaHue JMCHUTIMHBI
Pa3nea 1 JIuneiinasi anredpa u aHaJIUTHYeCKAs] TeOMeTPHS

Tema 1. MaTpuibl, cucTeMbl JUHEHHBIX YPABHEHHU I, ONIPee/INTeTH

[lonsiTe MaTpuIpl, omepauuii Haja MaTpuilamHu, oOpartHas marpuua, Anroputm [aycca
NpUBENCHUS MATPHUIBI K CTYNEHYaTOMY BUIY M HaxXOXJIeHus oOpaTHod Matpuubl. [loHsrtus:
CHUCTEMBI JINHEWHBIX YPaBHEHMM, pelieHus cucremsl. Meron ['aycca pemieHus cucrteM JIMHEHHBIX
ypaBHeHuil. Kpurepun COBMECTHOCTM U ONPENEIEHHOCTH CUCTEM JIMHEWHBIX YpaBHEHUH.
OpnHOpoJHBIE CUCTEMBI JIMHEHHBIX ypaBHeHuM. I[lonstus ompepenuteneit: 2-ro, 3-ro ¥ n-ro
nopsakoB. CpoiicTBa onpenenurencii. MeTtoael BbruuciaeHus onpenenurencii. HaxosxneHus
0o0paTHO# MaTpuIlbl ¢ ToMoIbto onpeaenuteneit. [Ipasuno Kpamepa.

[Tonstust: Monenu JIeoHThEBa MEXOTpACIEBOro OajlaHca, MaTPHUIIBI IPSIMBIX 3aTpaT, BEKTOpa

BaJIOBOTO MPOJYKTa, BEKTOpa KOHEYHOTo Npoaykra. PopmMyaupoBKa 3a7adyd O MPOAYKTUBHOCTH
Mojenu JIeoHTbeBa, KpUTEPUH NMPOJYKTUBHOCTH MATPULIBI MTPSIMBIX 3aTparT.

Tema 2. AHaJIMTHYECKAA TeOMeTPHUs Ha IVIOCKOCTH M B IIPOCTPAHCTBE

[TonsiTe BeKTOpa Ha IUIOCKOCTH M B MPOCTPAHCTBE, JIMHEWHbIE ONEpalliu HaJl BEKTOPaMU,
cBoiicTBa 3TuX omnepauuil. [lonarue OGa3zuca W KoopauHAT BekTopa. JleKapTOBbI KOOpAMHATHI Ha
IUIOCKOCTH M B TmpocTpaHcTBe. CKalspHOE TMPOU3BEACHUNM BEKTOPOB, CBOMICTBA CKaJIPHOTO
Ipou3BeNeHUs. BekTopHOe mnpous3BelcHHE. YPABHEHMsI NPSAMOM Ha IUIOCKOCTH U IUIOCKOCTH B
IIPOCTPAHCTBE. 3a/lauyl HAXOXKJIEHUS: yriia MeXy NPSIMbIMH, YIila MEXAY IIOCKOCTSIMU, PACCTOSHUS
OT TOYKH IO NPAMOM, PacCTOSHUSA OT TOYKU 0 IUIOCKOCTH. DJIEMEHTBI TEOPUHM KPUBBIX BTOPOTO
NOpsAIKA.

Tema 3. N-MepHbIe BEeKTOPHbIE NPOCTPAHCTBA

[TonsiTue n-mMepHOro BeKTOpHOro mpocTpaHcTBa. [loHstue Oasuca M paHra MHOXECTBA
BEKTOPOB N-MEPHOI0 BEKTOPHOI'O IpOCTpaHcTBa. lIoHATHME MHOANPOCTpPaHCTBA U Pa3sMEPHOCTU
MOAMPOCTPAHCTBA. MeTo 1 MOCTpOeHUs (PyH/ITAMEHTATLHON CHCTEMBI PEIICHHN OTHOPOTHON CUCTEMBI
JIMHEUHBIX YPaBHEHUM.

EBKIIMIOBBI BEKTOPHBIE MPOCTPAHCTBA, HAXOXKIEHHUSI OPTOHOPMHUPOBAHHOro Oaszuca. Meton
HaMMEHBIINUX KBaJPaTOB. ANIMIPOKCUMALIMS SKCIEPUMEHTAIbHBIX TAHHBIX MPSIMBIMH.

HaxoxnaeHne coOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUYE€HUN MAaTpUIlbl, NPUBEACHHE
MaTpHIIbl K JUArOHAIILHOMY BUY.

Paznen 2. Maremarudeckuii aHAJIN3

Tema 4. DyHKINOHATBbHAS 3aBUCHMOCTD M Npeaes (yHKIUH, HeNPepbIBHOCTH (PyHKIMH
OneMeHTapHble (QYHKLIMH, Tpaduku sneMeHTapHbIX (yHKIUMH. beckoHeuHo Manble U
O6eckoHeuHO Oompimne (DYHKIMM, TeopeMbl 0 OeckoHeyHO ManbiX. IloHsTHe mpexena QyHKIUH,




TeopeMbl O mpenenax. Yucmo Dinepa, NpWIOKEHHUS 4HClIa Dijlepa K BBIYHCICHUIO MPEIETOB.
[TonsTHe HEMpepbIBHOCTH (YHKLIMU B TOYKE M HA OTpe3Ke. TeopeMbl O HEMPEpbIBHBIX (YHKIIHSX.
Knaccudukanus touek paspbiBa. CBoiicTBa (YHKIMI HENPEPHIBHBIX Ha OTpE3Ke: Teopema
Beiepmrpacca u teopema Komn.

Tema 5. IlpomsBognass u uddepeHnuan Q(yHKUMH, NPUIOKEHHUS TPOU3BOAHOH K
HCCIeA0BaHUI0 GyHKUMA

[lonstne mnpousBogHON GYHKIMM B TOYKe. ['€OMETpUYECKHA CMBICI IPOU3BOJIHOM,
ypaBHEeHHE KacareiabHOH. OCHOBHBIE (OPMYJBI M NpaBUiia BBIYUCICHHS MPOU3BOAHON. [IpaBmio
Jlonurans. Ilonstue auddepenunana dynkuuu, nuHeapuzanms GyHkuuu. I[IpumeHeHus
muddepeHnmana K NpuOIKEHHBIM BbIUUCIeHUsM. VccnenoBanne (QyHKIMHM HAa MOHOTOHHOCTH H
HaJIM4Yue To4eK FKcTpemyma. MccnenoBanue GyHKIMM HA BBITYKJIOCTh M HAJUYHUE TOUYEK Ieperuoa.
BeprukansHble, TOPU30HTAIBHBIC U HAKJIOHHBIE aCUMOTOTHL. O0Ias cxema uccieoBanus (pyHKINH
U TIOCTPOEHUS TpaduKOB, MPUMEPHI.

Tema 6. UuTerpajibHoe McuncieHNe: HeonpeaeTéHHbIN, OnpeaeIéHHbII U HecOOCTBEHHbIH
HHTErpajibl

[lonsiTue nepBoOOpa3sHOW M HEONPENEIEHHOTO HHTErpajia, CBOWCTBA HEONPEIEIEHHOIO
uHTerpana. TabinuHble uHTEerpansl. OCHOBHbBIE IpaBUJa MHTETPUPOBAHUA: 3aMEHA NEPEMEHHOI,
BHECEHHUE 10/ 3HaK nudepeHrana, HHTErpUpoBaHie MO YacTsM. [IpuéMbl HHTETpUpOBaHUS IS
HEKOTOpPBIX  KJIACCOB  (YHKLUMH: palMOHAIBHBIX  JIpoOeH, GyHKUMH ¢ paauKalami,
TpUroHOMeTpHuYecKuX GyHKkuuid. I[Ipumepsl (GyHKUMHA, HE HWHTETPUPYEMBIX B 3JIEMEHTApHBIX
¢ynkuusax. Ilonstue ompenenéHHOro MHTErpana, CBOMcTBa ompeaeiaéHHOro uHrerpana. dopmyna
Herorona-JleliOHuma, npuéMbl  BBIUMCIEHHUS  ONPEAENEHHBIX  UHTerpasioB.  llpunoxxenus
OIpeNIeNIEHHOr0 MHTEerpaja K BBIYMCICHHIO IUtomaned u oObémoB. [loHATHE HECOOCTBEHHOTrO
uHTerpana 1-ro u 2-ro pozga. [IpuzHaku cXxoquMoCTH HECOOCTBEHHBIX UHTEIPAJIOB.

Tema 7. DyHKIINH HECKOJIBKHUX NMEPEMEHHBIX: Npe/esi, HeNMPepPbIBHOCTb, IPOM3BOAHBIE,
IKCTPEeMYMBbI (PYHKIHMH 2-X NlepeMeHHbIX

[Tonarue QyHkuu n-nepeMeHHsIX. [Ipeaen u HenpepbIBHOCTh QYHKIMHM  2-X MEPEMEHHBIX.
YactHple mnpousBoaHble U aAuddepeHunan st (QyHKIMM 2-X MEepeMEHHBIX, MPOU3BOJHAS IO
HafpaBleHuto, rpajgueHt. [loHsaTue skcTpeMyma A (QYHKUMH 2-X TEPEMEHHBIX, JOCTaTOYHOE
yciaoBue 3KcTpemyMa. IloHATHME yCIOBHOrO SKCTpeMyMma, MeEToJ MHOxwurened Jlarpawxka s
HaXO0XKJICHUs YCIIOBHOTO KCTpeMyMa. 3ajauya HaX0XK/IeHUs HanOOJIbIIEro U HaMMEHBIIETO 3HAUYCHHS
GyHKIMU 2-X IEPEMEHHBIX B 3aMKHYTOW U OrpaHMYEHHOH 00JacTu.

Tema 8. KoMiuiekcHble Yucaa

[ToHsiTHE MHOXECTBa KOMIUIEKCHBIX YHCEN, anredpandecKkue Oomepanuy HajJ KOMIUIEKCHBIMU
yuciaamu. Anredpandeckasi U TpUroHoMeTpuueckas (opMbl KOMIUIEKCHOTO yncia. @opmyna Myaspa
u (GopMyna U3BICYEHHS KOPHS N-Oi CTENeHW M3 KOMIUIeKCHoro uucna. IlokazatenbHas ¢opma
KOMILJIEKCHOTO urcia, popMyina Diepa st MHUMOM SKCITOHEHTHI.

Tema 9. luddepenunanbubie ypaBHEHHUS

[Tonste nuddepeHnnanbHOrO ypaBHEHUs n-ro mnopsaka. 3agada Komw, Tteopema
CyllecTBOBaHMS W  eauHcTBeHHOCTH. Jluddepenunanbupie ypaBHeHHs 1-ro  mopsiika c
paznensomuMucs nepeMeHHbIMU. OnHopoaHble nuddepeHIanbible ypaBHEeHUs 1-ro mopsika.
Jluneiinsle nuddepeHnmanbHble ypaBHeHUs 1-ro mopsaka. YpaBHeHus bepHymiu. YpaBHeHHs B
nonHelx Juddepennuanax. Jlunelinele naudQepeHuanbHbBIE ypaBHEHUH 2-TO  MOpsiaka C
MOCTOSIHHBIMU K03 purimenTamu.

4. MartepuaJjbl TeKyliero KOHTpPoJsl yCrneBaeMocT! o0yyarommxcs 1 GoHjg
OLICHOYHBIX CPeICTB NPOMEKYTOYHOM ATTECTAIUM 0 JUCHHUIINHE

4.1. ®opMbl M METOAbI TEKYLIETr0 KOHTPOJISI YCIIEBAEMOCTH 00y4aIOIIMXCS U
NMPOMEKYTOYHOM aTTecTAlUN



4.1.1. B xone peanuzarnuu aucturuiiabl b1.65.11 MaTteMaTHKa UCIIOIB3YIOTCS CIEAYIOIINE
METO/TbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YyJarOIIUXCS:

Tema MeToabl TEKYNIEr0 KOHTPOJIsl YCIIEBAEMOCTH
Tema 1. MaTpuiibl, CUCTEMBI TUHEUHBIX Ompoc, KontposbHas pabota
YpaBHEHUH, ONIPEAECITUTEIN
Tema 2. AHanuTHUYeCKasi T€OMETPUS HA Ompoc, KontpospHas padota
TJIOCKOCTH M B IPOCTPAHCTBE
Tema 3. N-MepHbIE BEKTOPHBIE TPOCTPAHCTBA Ompoc, KontposbHas pabota

Tema 4. dynkmoHaibHas 3aBUCUMOCTD U nipeen | Onpoc, KonrponbHas padota
(byHKIMY, HENPEPBHIBHOCTH (PYHKIIUU

Tema 5. [IpousBoanas u quddepeHman Omnpoc, Konrponbnas padora
(GYHKIMH, TPHIIOKEHUS TPOU3BOJHOM K
MCCIICIOBAaHHIO (DYHKITHIA

Tema 6. IHTerpajibHOE UCYUCIICHUE: Ompoc, KonrponbHas pabota
HEOIPEIEIEHHbBIN, ONIPEACIEHHBIN U
HECOOCTBEHHBIN HHTETPAJIbI

Tema 7. ®yHKUHUHN HECKOJIBKUX IEPEMEHHBIX: Omnpoc, KorrponpsHas padora
IpeJien, HeMPEePhIBHOCTh, TPOU3BOHbIE,
HKCTPEMYMBI (PYHKIINUHU 2-X EPEMEHHBIX

Tema 8. KommuiekcHble unciia Omnpoc, KonrponpsHas pabora

Tema 9. lnddepennnanpapie ypaBHEHHS Omnpoc, KonrponbHas padora

4.1.2. 3a4eT u IK3aMeH NMPOBOJSITCHA B MUCbMEHHOIT (hopMme.
4.2.  Marepuaabl TEKYIIero KOHTPOJS yCeBAeMOCTH 00yYaAI0IIUXCS

BOl'lpOCBI AJIAA CAMOIIOATOTOBKU U IPOBECICHHUSA ONIPOCOB HA 3AaHATHAX

Pa3nen 1. JIuneiinas ajare6pa u aHAJTUTHYECKAS] TeOMETPHUsI

Tema 1. MaTpuubl, CHCTEMBbI JIHHEHHBIX YPABHEHUI, ONIpeAeIUTeIH

1. OOBSACHUTH, KaK OMPENCNIAIOTCS OIepalliyd HaJ MaTpHUIlaMH: CIOXEHUE, YMHOXEHUE, YMHOXKEHHE Ha
gucno. ChopMynupoBaTh CBOHWCTBA THX OIEpalyii, HA MPUMepax MPOBEPUTH CIIPABEIIMBOCTh HEKOTOPBIX
CBOICTB.

Joxkazatp, uro ecnu s Matpuil A u B Bemonasercs paBenctBo AB = BA , o A u B kBaaparHbie

MaTpuiibl OAMHAKOBOI'O MOPAJAKA.

2. OObsSCHNTH, KaKWe MaTPHUIBl HA3bIBAIOT CTYIEHYATHIMH, TJIABHBIMH CTymeH4YaThiMu. [IpuBectn mpumMepsl
CTYNEHYaThIX Marpuil. M3noxurs anroput™m ['aycca mpuBeneHHMs MaTpullbl K CTYNEHYaTOMY BHIY IpHU
TIOMOIIH JIEMEHTAPHBIX MPeoOpPa3oBaHU CTPOK.

1110 -
2101 0
4321 -2
5312 -1

HpI/IBeCTI/I Marpuny K I''ITaBHOMY CTYIICHYAaTOMY BUY.

= N O -

3. OOBICHUTH, KAKHE MATPHIIBI HA3BIBAIOTCS OOPATUMBIMH, ITPUBECTH MTPUMEPHI 00PATUMBIX U HEOOPATUMBIX
Mmarpul. M3noxute aiaroputMm [aycca HaxoxaeHuss oOparHoil Marpuipbl. Ilokasare, Kak ¢ MOMOIIBIO
anroputMma ["aycca onpeaenuts, odparuma g1 MaTpHUIIA.

-1 2 -1 -2 3
Pemmth MaTpuuHoe ypaBHenue: | 2 -1 o |[X=| 2 -1

0o 1 1 1 -2

4. OOBICHHUTH, YTO MOHMMAETCS TOJ[ CUCTEMOHN JHMHEWHBIX ypaBHCHHM, PEIICHUEM CHUCTEMBI, MAaTPUYHOM
3alUChI0 CHUCTEeMBbl. [IpuBECTH MpPUMEpPHI: COBMECTHON, HECOBMECTHOW, OMPEAEIEHHOM U HEOIpeAeaEHHON




CHCTEM JIMHCHHEIX ypaBHeHHﬁ. Ha opuMepe IMoKaszaTb, YTO IPU ISJICMCHTAPHBIX npeo6pa30BaH1/1ﬂx
pacmnpeHHoﬁ MaTpUlbl CUCTEMBI ITOJIYIa€TCA CUCTEMA PAaBHOCUJIbHAA HCXOTHOM CHCTEME.

3xl+4x2+x3 +2x4:3 3xl+4x2+x3 +2x4:3
OHpe,I[eJ'II/ITL, PaBHOCHUIIBHEBI JI1 CUCTCMBI: 6xy +8xy +2X3 +5X4 =7 H 6x1 +8Xy +2Xg +5x4 =7 ?
9% +12x,5 + 3x3 +10x, =13 15x; +20x, + 5><3 +15x4 =20

5. HMsnoxute anroput™m I'aycca pemeHuss CUCTEM JIMHEHHBIX ypaBHEHWMH. [IpUMEHUTH 3TOT aJroput™M K
2%y + TXy +3Xg + X4 =6

PCHICHUIO CUCTEMbI 3Xq +5Xy +2X3 +2X4 = 4. O6’BSICHI/ITI:, KakK C IIOMOLIbIO aJIrOpUTMa Faycca OIpeACInTD,
9% +4Xy + X3 +TXy =2

COBMECTHA JIM CUCTEMA JIMHEUHBIX YPAaBHEHUH U SIBJISICTCS JIM OHA ONPEACIIEHHOM.

6. OOBICHUTb, KaKhe CHUCTEMBbI JMHEWHBIX YpaBHEHHMH HA3bIBAlOTCS OJHOPOAHBIMHU. llokaszaTh, Kak c
MOMOIIBIO  aropuTMa ['aycca pacmo3HaTb: HMEET JHM OHOPOAHAs CHCTEMa JIMHEHHBIX YpaBHEHHH
HeTpuBHaJIbHOE pemieHue. CopMyIMpoBaTh JOCTATOYHOE YCIOBHUE CYIIECTBOBAHMS HETPHUBHAIBHOTO
peuieHuss y OJHOPOJHOM CUCTEMBbI JMHEMHBIX YpaBHEHMI, IIOKa3aTb Ha IPUMEPE, YTO 3TO YCIOBUE HE
ABIISIETCS. HEOOXOAMMBIM.
2X) +7Xy +3Xg + X4 =0
Pemuts ONHOPOMHYIO CHCTEMY 4 3x; +5x, +2x3 +2x, =0, @ 3aTeM HaWTH o0Ollee pEHIEHHEe CUCTEMBI
9% +4Xy + X3 +7X4 =0

2x1+7x2 +3x3 + Xy =2

" =0

3Xq + 5%y +2x3 + 2X4 =3, €CJIM U3BECTHO €€ YaCTHOC PCUICHUEC 2 0
9xl+4x2+x3+7x4=9 3:

X4 = 0

7. OOBSICHUTH, 4YTO T[OHUMAETCA TMOjA ompeaeiaureseM Matpuilel.  ChopMyaUpoBaTh  CBOMCTBA
ompeaenuteneii. Ha mpumepe mokasaTh, YTO ONpPENENUTENb C JABYMS PaBHBIMH CTPOKaMU pPaBeH HYIIO
(paccMOTpeTh  OTPEIEIUTEND 3-ro nopsiaka). [lokazaTe, Kak BBIUHCISIETCS  ONpPEACITUTENHh
BEPXHETPEYTOIHHOM MATpPUIBl. M3JIO0XKUTH METOJ BBIYUCICHHS OIPEACNIUTENs TPHUBEACHHEM €ro K
2 1-21
-5 1 3 -1
11-11
1-201

TPEYroJibHOMY BUIY. HpI/IMeHI/ITL 9TOT MCTOJ K BBIYUCIICHUIO OIIPCACIIUTCIIA MaTpPHUILIbI

8. Beoimmcars (GopMyity Ui HaXOXIEHHs OOpPATHONW MAaTPHIBI C IIOMOIIBIO MPUCOCIMHEHHON MAaTPHIIBL.
11 0o o
2 2|X=|-1 o |. ChopmynupoBath
3 4 -2 -1

[MpumeHnuTs 3Ty GOPMYNy K PEIICHHI0O MATPUYHOTO YpaBHEHUS:

N PP

yCIIOBHE 00OPaTHMOCTH MATPHIIBl Ha SI3BIKE OpeaeauTesiei. VIConp3ys 3T0 ycioBre, HaiTH Bee 3HaueHus K,

11

1
NpY KOTOPBIX MaTpula | 1 2 ABJISIETCS. OOpaTUMON.
2 3

2
k
9. CdopmymupoBars mpaBwio Kpamepa. Ilpumenuts mnpaBuino Kpamepa mis pemieHUs CHCTEMbI
-3x1+ Xo —4x3 =-6
2% - 2%, + x3 =1 , caenaTh nposepky. ChopmynupoBarh ycioBue (Ha sI3bIKE ONpelesnTeNel), Ipu KOTOPOM
— Xy +3Xg —Xg =1

CUCTCMa N - IMHEWHBIX ypaBHeHI/Iﬁ C N - HEU3BECTHBIMU UMECT CAMHCTBCHHOC PCIICHUC. I/ICHOHI)?;y?I 9TO
o Xq + 2x2 =3
YCJI0BUEC, HAUTU BCC 3HAYCHUS k, IIpU KOTOPBIX CUCTECMaA " 1 HUMECT CANMHCTBCHHOC PCIICHUC.
Xp + kxy =

10. OOBsCHUTH, YTO TMOHUMAETCS TIOJA MOACHbI0 JIeOHThEBA MeEXKOTpacieBoro OajaHca U B 4€M CYTh
MIPUHLIMIIA JIMHEHHOCTH MaTtepHalbHbIX 3aTpar. ChopMymupoBaTh KPUTEPHI MPOIYKTHBHOCTH ISl MATPHUIIBI
MPSIMBIX 3aTpart.
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B crnenyromeli Tabmurie npuBe/eHB! JaHHBIE 00 HMCMOJHEHHM OajlaHca 3a OTYETHBIH MEPHOA B YCIOBHBIX
JNIEHEKHBIX €IUHUIIAX .

[otpeGnenne
Ortpaciy Koneunstit npoaykr | Banosoit mpoaykt
1 oTpacns 2 oTpacnb
1 100 160 240 500
2 275 40 85 400

Brraucnuts HEOOXOMUMBI 0OBEM BANOBOTO BBITyCKa KaXKIOW OTPACiH, €CIH KOHEYHBIN MPOIYKT MEepBOH
OTpaciu JOJKEH YBEIUUUThCs Ha 25%, a BTOpoii oTpaciu — B 1,5 pasa.

Tema 2. AHaIUTHYECKAS reoMeTpus Ha IJIOCKOCTHU U B ITIPOCTPAHCTBE

1.  OOBSACHHUTH, YTO TIOHMUMAETCS TMOJ BEKTOPOM Ha IIOCKOCTH M B MpocTpaHcTBe. ONpeaenuTh onepanun
CJIOXKEHHS BEKTOPOB M YMHOXEHHsI BeKkTopa Ha uncio. ChopMymnpoBaTs CBOMCTBa 3THX oneparuii. [lokazats
Ha MIPUMEPE, YTO CIOKEHHUE BEKTOPOB aCCOLUATHUBHO.

3Has BEKTOpHI, CIy)almlde CTOPOHAMM TpeyronbHuka: AB=2a,BC=C,CA=D, HaliTu BeKTOpBHI,
COOTBETCTBEHHO KOJUIMHEApHbIE OMCCEKTPHUCAM YIJIOB 3TOIO TPEYTOJIbHUKA.

2. Omnpenenuth MOHATHS JHMHEHHOW 3aBUCUMOCTM U JIMHEHMHON HE3aBHCHMOCTH CHCTEMBI BEKTOPOB.
Iloka3ate, 4ro mOOBIE TPU BEKTOpa HAa IUIOCKOCTH JIMHEWHO 3aBUCHMBL. BBecTu monsatHe Oazuca u
chopMynpoBaTs TeopeMy 00 omucaHuH 0a3WCOB Ha TUIOCKOCTH W B TpocTpaHcTBe. OOBACHUTH, UYTO TaKOE
OPTOHOPMHPOBAHHBIM 0a3uc M KOOPAWHATHI BEKTOpa B AaHHOM Oasuce. OmNpeenuTh MPSMOYTOJBHYIO
JIEKapTOBY CUCTEMY KOOPJIMHAT HA IUIOCKOCTH U B IPOCTPAHCTBE.

Omnpenenuts, MpU KaKKX 3HAYCHHSX P ¥ ( cucteMa u3 JABYX BekropoBa = (-2,3,p) u b= (9,-6,2) nuHeiHO
3aBUCHMA.

3. Jlate ompeneneHHe CKaJSPHOTO IpPOHM3BeAEHHUs BeKTOpoB. C(hopMyTHpoBaTh CBOHCTBA CKaJSPHOTO
npousBeAeHus. Beimucats (GOpMyly s BBIPQKEHHS] CKAISPHOTO MPOU3BEACHHS Yepe3 KOOpPAMHATHI
HEePEeMHOXKaeMbIX BEeKTOPOB. OOBSICHHUTH, KAK HAXOIUTh JUTHHY BEKTOpPAa M KOCHHYC YIjIa MEXIy BEKTOpaMu
4epe3 CKaIsiPHOE POU3BEACHHE.

HaiiTi koop/iMHaThI BeKTOpa X KOJUITMHEApHOro BekTopy a = (2,1,-1) u ynosierBopsitoriero yciosuo (X, a )

=3.

4. OOBSCHHTb, KaK COCTAaBUTh YypaBHEHUE MPSIMOH, €CIM H3BECTHA TOYKA Ha MPSIMOM U BEKTOP
OpPTOTOHATILHBIN TpsiMOl  (0oOmiee ypaBHeHMe Tpsimoi). [IpuBecTH cOOTBETCTBYMOWMI mpumMep. BreimmcaTsh
bopMyIty Ui HAXOXKAEHUS PACCTOSHUSI OT TOYKH JI0 TPSMOH.

Haiitu paccrosiaue ot toukn A(21,32) o mpsmoit m: 2X + 3y — 8 = 0, a TakkKe TOUKY, CHMMETPUUHYIO

touke A(21,32) OTHOCHTENHHO 3TON MPAMOIA.

5. OOBsiCHHTB, KaK COCTAaBUTHb YpaBHEHHE NpPSIMOI B Cilydae, €ciii U3BECTHA TOYKa Ha MPSIMOM M BEKTOP,
napauieTbHBIA TAaHHOHW NMpSIMON (KAaHOHWYECKOE YPAaBHEHHE MPSMOK ), a TAKXKE B CITydae, €CIM N3BECTHA TOYKA
Ha MPSAMOH M yrJIOBOH KO3 HUUMEHT NpsMoi (ypaBHEHHE MPSIMOI ¢ yriaoBeIM KodddunueHtom). [lpusectu
COOTBETCTBYIOIINE TIPUMEPHI.

Hanwer Toukn  A(-6,5), B(2,-3) u C(0,-5). CocraButh ypaBHeHHE CpejaHel auHUHM TpeyroibHuka ABC

napaiensHoit cropone BC.

6. O6’b$[CHI/ITI), KaK COCTaBUTb YpPaBHCHUC IUIOCKOCTH B Cliydac, €CJIM M3BCCTHa TOYKa Ha IUIOCKOCTH U
BCKTOpP, OpTOFOHaHBHLIﬁ K IINTOCKOCTHU (0611166 YpaBHCHUC HHOCKOCTI/I), a TakKiKe€ B CJlIy4dac, €CJIM U3BCCTHBI TPU
TOYKH ITIJIOCKOCTH, HC JICXKAIIIMEC Ha OZ[HOI>’I HpHMOﬁ. HpI/IBCCTI/I COOTBCTCTBYIOIIINUEC TPHUMCPHIL.

CocTaBuTh YpaBHEHHE TUIOCKOCTH, Mpoxosiiei yepe3 Touky M;(3,-1,2) neprnenaukynspHo Bekropy M;M, ,
rae M; (4,-2,-1).
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-2 -1 _
m:x+l_Y-c_z+3 . . x _¥Y-o_2z-1. a)
1 -2 1 -3 1 3
OTPECINTh, JISKAT JIK TpsiMbie M u | B ogHO# miockocTh; D) ompenenuts yron Mexay npsmbiva M u |; ¢)
COCTaBUTh ypaBHEHHE TIOCKOCTH, Ipoxosuieit uepes Touky A(1L11) mapamiensno mpsmeiv m u .

7. JlaHBI TIpAMBIE B TIPOCTPAHCTBE:

2x—-3y+1=0
8.  JlaHsl: IpsMasi B IPOCTPAHCTBE, 3aaHHAas cucTeMoii | 9-0 utouka M (1,0,1):
X—1-2=

a) COCTaBUThH ypaBHEHHUE NPsAMOH | B KaHOHUYIECKOM BHIIC;

b) cocTaBuTh ypaBHEHHE IOCKOCTH MEPIIEHANKYIAPHON npsmoit | u npoxoasieit uepes touxy M (1,0,1) ;

¢) naiitu paccrosiaue ot touku M (1,0,1) 1o npsmoii |.

9. Ilycts kpuBasi ¥ 3a1aHa ypaBHCHHEM: 4x? +6y2 —4x+12y—-5=0 (*).
a). IlpuBectn ypaBHeHHE (*) K KaHOHHYCCKOMY BHIY M BBINHCATh HEOOXOIUMBIC mpeoOpazoBaHUs
KOOp/IMHAT, T.c. BhIpakeHus X M Y dYepe3s X M Y COOTBETCTBEHHO U KoopauHaTtel Toukn Q.

b). KnaccuduuupoBaTs KpHBYIO ¥ B COOTBETCTBUH C KAHOHUUECKUM YPABHEHHUEM, MTOTYYCHHBIM B I1. (8).
C). M300pa3uth Ha OJHOM YEPTEKE: HCXOAHYIO (CTapyro) cucteMy koopauHat OXY; HOBYIO CHCTEMY
xoopaunar O'X'Y’, B KOTOpo# KpHBast ¥ MMeeT KaHOHUYECKOE ypaBHeHHe (yKa3aB KoopauHatel Toukn O');

KPHUBYIO ¥ .
Tema 3. N-MepHbIe BEKTOPHbIE MPOCTPAHCTBA

1. Jlath ompezmeneHne N — MEPHOrO  BeKTOpHOro mpocrpanctBa R" . OOBACHUTB, YTO MOHUMAETCS IO
GasucoMm MHOkectBa M BekTopoB m3 R" . U3NOKHMTH aqroput™M HaxokJIeHUs 0asuca sl KOHEYHOIO
MHOX€ECTBA N — MEPHBIX BEKTOPOB.

Haiitu 6asuc cucremsr Bekropos: V,= (1,1,3,-1) V,= (0,2,4,-4) V,= (1,3,7,-5) V,= (0,-1,-1,3) u BbIpasuth

BCE BEKTOPHI Uepe3 Oa3iCHBIC.

2. JlaTh ompexeneHue €BKIMAOBa mpocTpaHcTBa. OOBSCHUTH, YTO TaKOe IJMHA BEKTOpA M yrojd MEXIy
BEKTOpaMHU B €BKJIMJOBOM NpoCTpaHcTBe. Ha nmpumepe mokasaTh, Kak HAaWTH JUIMHY BEKTOpPA U YIOJ MEXIY
BeKkTOpaMH B mpoctpaHcTBe R' . M3710KHTH anropuT™M HAXOXKIGHHS OPTOHOPMHPOBAHHOrO —0asmca
MIPOCTPAHCTBA, MOPOKAEHHOTO KOHEUYHBIM YHCIIOM BEKTOPOB.

Haiiti oproHOpMHUpOBaHHBIH 6asuc npoctpanctsa L =<V, V, V,> rneV, = (1,2,2,-1) V,=(1,1,-53) V;=
(3,2,8,-7).

3. OOBSCHUTH, KaK HaWTH NPUOIMKEHHOE pEIICHHE HECOBMECTHOW CHCTEMBI JIMHEHHBIX YpaBHEHHUN
METOJOM HAaWMEHBLIUX KBaApPaToB. M3JI0KUTh T€OMETPUUECKYI0 MHTEpIIpEeTaluio 3Toro Meronaa. Ilokasars,
KaK HaiiTH OMMOKY IOTYYEHHOTO MPHOTIKEHHOTO pemreH s (KBaIpaTHIeCKoe OTKIOHEHHE 82).

MeTtogoM HAaWMEHBITUX KBAaAPAaTOB HAWTH TPHOIMKEHHOE PENICHHE HECOBMECTHON CHCTEMBI JTMHEHHBIX

Xp+ Xy = 2
ypaBHeHI/If/'I X1 + Xy =1 W ONPEACIUTD OHJI/I6Ky MOJIYYCHHOT'O PCIICHUS.
Xq + 3x2 =0

4. OOBICHHUTH, KaK C MMOMOIIHI0 METOJa HAMMEHBIINX KBaJAPaTOB allpPOKCUMHPOBATH dKCIIEPUMEHTAIbHbIE
JTaHHBIE Pa3IUYHBIMHA KPUBBIMH.

Bommucats QopMynbl, MO3BOJSIOMIME amlpPOKCUMHUPOBATh SKCIEPUMEHTANIbHBIE NaHHblE (QyHKIMEH BHIA
y = ax + b. Tloka3arp, kak HalTH OMMOKY, MOJy4eHHOH ammpokcumanuu. ONpenenuTh, Kakas H3 JBYX
dyskimit y = ax + b wm y = ax® + bx + C jyumie anmpoKCHMHpYeT CleAyIONIHe SKCIEPUMEHTATbHbIC
JTaHHBIE!
x|[0]1]2]3
y|0|1]1]1
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5. Jlatp ompenencHue COOCTBEHHOTO BEKTOpa W COOCTBEHHOTO 3HAYCHHS MATPUIll. M3IIOXKUTH anroputm
HaXOXKIIEHUSI COOCTBEHHBIX 3HAUEHUH W COOCTBEHHBIX BEKTOPOB MaTpuilbl. ChopMymupoBaTh KpHUTEpUN
moa00MsT MaTPHUIsl THAaroHaIbHONH. HallTh coOcTBeHHBIC 3HAYCHHSI M COOCTBEHHBIE BEKTOPHI MaTpHIBl A =

011
1 0 1| ¥ BBIICHHTH, TOJO0HA I MaTPHIA A THArOHAJTLHOM.
110

Paszgen 2. MaremMaTH4yecKui aHaIn3
Tema 4. DyHKIMOHATbHAN 32aBUCUMOCTD U Mpeies (yHKIIUHN, HeMPEePbIBHOCTH (PYHKIMHU

1. Haittu o6nacts onpeaenenns Gpynkuum: Y = arcsin (2x2 +X) .
2. Haiitu o6macts onpenenenus ¢pyuxiuu: Y =log, log; log, X.
3. Haiiti o6nacthb onpesiesenus 1 obnactb 3Hauennii gpyukuun: Y =Ig (1—2c0s X) .

4. Haiitu obnacte onpeaencHuss yHKIUH: Y = sin% .

5. Jlust pyskuum Yy :i—i Haiiti obparuyio gynkmmo X = f (y) u ykasate e oGmacth onpenencHus (
D(f™)).

6. Just dpynxumm Yy =+v1-x%, rge —1<x<0, Haiitu o6paruyo pynxkumoo X = f *(y) u ykasats eé
o6macts onpenenenns ( D(f ) ).

7. Haittu f(X), econ f (ﬁ) =x°.

8. MHccnenosarp QyHKIHIO Y = ?i/(l— X)* + 3§/(Z|.+ X)® Ha 4ETHOCTS.

9. Hcenenosars pynkumo Y = In (X++/1+ X?) Ha u8THOCTS.
10. M300pa3uTh 3CKHU3bI TPAPUKOB CIACAYIOIINX (PYHKIINN:

-2 |
“1

a) y=3Ix+1-2; b) y=Inx"+2;c¢c) y= 1|x|— ; d) y=arccos (X+1);e) y=5—";
1 1
fy y=eX; g) yzexz;h) y =sin (arcsin x) ; i) y=arcsin(sinx); j) y:arctg(%);

k) y=(x—5)3\/F.

11. OOBSICHUTH Ha MpUMepax, Kakue (YHKIUN HA3bIBAIOTCS OCCKOHEYHO MallbiM. YKa3aTh, B KAKOM cllydae

OCHOBHBIE JJICMEHTApHBIE Q)yHKm/m: X“, aX, eX, Inx, sinx, COS X, th SIBIIAIOTCS OECKOHEYHO

X X

o 9 o
MasbiMi. COCTaBUTh IIKANy CpaBHeHuH it Gyukiuit X, @7, €7, IN X ¢ ucrnons3oBaHneM CUMBOJIA «O

MaJIoecH.

12. Tlpusectu npumep (rpaduueckuii) pynkuun f (X), koTopas sBnsercs Geckoneuno manoi mpu X —>1 u
mpu X —>2,npustom f(l)=1u f(2)=2.

13. MoOXeT JH OTHOIIEHHE JBYX OECKOHEUHO ManbIX (PYHKIHH (B OJHOM M TOH K€ TOYKe) ObITh OECKOHEYHO
OomnbiIoit GpyHkueit (B Toit xe Touke)? OTBET MOSICHUTb.

14. MoXeT 1 OTHOIIEHHE JIByX OECKOHEYHO O0ibImuX (PpyHKINH (pu X —> +00) ObITh OECKOHEYHO Majon
¢dyskmmeii (mpu X —> +00)? OTBET MOSICHUTS.

15. Tlpusectu npumep (rpaduuecknii) pyrkuum f (X), KoTOpas 0AHOBPEMEHHO ABJIAETCA GECKOHEYHO MAJIOM

npu X — 0 u Geckoreuno Gompmoii mpu X —> —oo, mpu stom  f(0)=-1.
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16. Tlpusectu npumep (rpaduueckuii) pyrkuun f (X), KoTOpas 0AHOBPEMEHHO ABJIAETCA GECKOHEYHO MAJIOM
npu X —> —00 u 6eckonedHo Gombmoin npu X —> —1, mpustom f( —-1)=0.

17. Yxasarb, B kakux ciydasx ¢ymkuus f(X)=In (X+1)—2 ssusercs GeckoHeuHO Majoi, a B Kakux
CiTy4asx 0eCKOHEYHO OOJBIION.

18. Vkasath, B Kakux ciydasx Qymxmus f(X) = ABISIeTCs. OECKOHEYHO MaJlol, a B KaKUX CIIydasx

OECKOHEYHO OOJIBIIOIA.

2—X o
19. Vkasarh, B KakuX ciaydasx (GpyHKIus f(X) =€ " =1 aBugercs GECKOHEYHO MAJOi, a B KaKUX CIIydasx

0EeCKOHEYHO OONBIION.
20. latp ompeneneHue TOro, 4ro b sBisgercs npenenom ¢pyaknun f(x) mpu X —>a,roe a u b umncna wim

3-4x-2x>

. 2.

too,T1e. lim f(X) =b. Jokasars, nons3yscey onpenenenuem mnpenena, uro lim
X —a X—>0 X

21. Tpusectu npumep (rpapuueckuit) ¢ynkmun T (X), a1 KOTOpOH OIXHOBPEMEHHO BBINOIHAIOTCS
cnenyromme math cootnomenmii:  lim f(X)=-3, lim f(xX)=1, lim f(x)=+w, Ilim f(X)=-o,
X—>400 X—>—00 x—2-0 x—2+0
f(-1)=0.
22. TIpusecTu npumep GyHKIMH GeCKOHEUHO Masloii 1o cpastennio ¢ Gynkuueit f(X) =In x% mpu X —> +oo.

23. Tlpusectu npumMep GpyHKIMU OECKOHEUHO MaJION 1o cpaBHenuo ¢ pynkuueit f(X) =2X+1 mpu X — 2.
24, Tlpusectu mpumep ¢yukuuu  f(X), a1 KOTOpoW CHpaBeqIMBO — CIIEAYIOIIEE COOTHOLIEHHE:
X' 4 2% = o(f (X)) mpu X — +0.

25. IlpuBectn npumep aByx pasmmunbix Qynxumii f(X) u ¢ (X) rtakux, uro f(X)=0(3"+€*) u
g (X)=0(3" +€") npu X —> +oo.

26. Bepro s, uto ecimu f(X)=0(X) u g (X)=0(X) npu X —>+0, to u (f(X)+g (X)) =0(X) npu

X —> +00. OTBET NOSACHUTD.
27. Bemmcath acumMnToTHueckue (OpMyJibl HEOOXOMUMBIC IS BBIYUCICHUS CIICIYIOIIETO Ipejesia

31+ x? —cos x

lim — , @ 3aTEM BBIYHCIIUTH 3TOT MPEJICI.
x—0 SIn X

28. Brlmucatr acUMIOTOTHUYECKHE q)opMynm HEOOXOOUMBIE I BBIYHUCIICHUS CIIEQYIOLIETO IIpenaeia
lim arcsin x+arctg x
x—0 ﬁ/]__ X =1

29. Brimmcath acHMMIITOTHYECKHE q)OpMyJ'ILI H606XOL[I/IMLIC AJI4  BBIYHCIICHUSA CICAYIOLICIo Ipeaciia
VL x —¥1-x

li
x—0 tg X

, 4 3aTEM BBIYUCIINUTD 3TOT MMPEACII.

, 4 3aTEM BBIYUCIINUTD 3TOT IIPEACII.

=400 \ 5X + 2
31. OmpeaenuTh MOHATHE HEMPEPHIBHOCTH (GyHKIHH B TouKe. [IpuBecTr KiIacCHUKAIMIO TOYEK PasphiBa C

31+3x -1

X2 +x

5x —1 2x-3
30. Brimucars BTOpoii 3aMeuareNbHblii MpeIen, a 3aTeM BBIMUCIUTh peaern  [im ( j .

COOTBETCTBYIOIIMMH NpuMepamu. MccienoBats XapakTep TOUYEK pa3pbiBa QyHKIUH Y =

2X

32. Onpenenuth XapakTep TOYEK paspbiBa PyHKIMN Y = —

— X '
33. lpusectn npumep (rpadmueckuit) ¢Gynxmum T (X), mms KOTOpOil OXHOBPEMEHHO BBINOIHAOTCS

cnemyromue ycaosus: T (X) onpenenena na muoxkectBe ( —00,+00), B TOouke X =1 dynkums f(X) nmeer
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YCTPaHUMBIA pa3phiB, B Touke X =2 dyukuus f (X) umeer paspsis Thna «ckadok», B Touke X =3 (QyHKIHS

f (X) mmeer paspeiB 2-T0 pona.

34. CdopmynupoBarh cBoWcTBa (DYHKIIMHM HETPEPHIBHOW Ha OTpe3ke (TeopeMy BeiiepmTpacca u Teopemy
Komm). ITokasats, 4To Bce YCIOBHSI STHX TEOPEM CYNICCTBEHHEI.

. X
35. Bepuo 1w, uto ¢gynkmua f(X)=Sinx —3 UMeeT TOUKy nepecedeHus ¢ ocbio OX, NpUHAIIEKAITYIO

T
OTPE3KY [E, 7]? OtBer 060CHOBATS.

x3 —3x+1
36. BepHo mu, uto ¢yuxumst  f (X) = ————— orpanmuena na orpeske [3, 7] ? Otser oGocHOBATS.
X=X
x*—4x+4
37. BepHo 1, uto ¢pyuxuust  f(X) = ————— orpannuena na unrepsane (1, 5)? Otser oGocHoBaTS.
X J—

Tema S. IlpousBoanas u nuddepenunan GyHKunH, NPUI0KEHHS IPOU3BOAHOM K
HCcIe10BaHNI0 GyHKUMiA

1. Jlate ompeneneHne MPOU3BOAHON (QYHKIHU B TOUKe. OOBSICHUTH TEOMETPUIECKHII CMBICT TIPOU3BOIHOM,
3ammcaTh OOIMMK BUJA ypaBHEHHs KacaTelbHOH K rpaduky ¢yHkmmm y = f(X) B Touke ¢ aOcimccoit Xg .
OOBsCHUTh, KaK HaWTH TPOU3BOJHYIO CIOXHOW (YHKIWH, BBIUYUCIUTH MPOU3BOIHYI0 (QYHKIHUU

y =InarcsinVx? 1.
—X

2. Haiitu npousBoanbie pyHkmii: y = In In2\/7 y= In‘/X +In(x - 1) , Y= Yx (e +1),

| o 2
= In? (2" +1+ e 1 4> +1), y_ +arcsm\/7 X Xy —in (\/7)+

o 2 .
3. CocraBuTh ypaBHEHHE KacaTeIbHOH K mapaboine y=-3x° +2x+1 B TOYKax e€ MepeceueHHs C OChIO
opauHat. CrenaTte 4epTéx.

4. CocraBUTb ypaBHEHHUs KacaTeJbHBIX K rumnepoosue y = napajieNbHbIX IpsMoit y = —3x . Crenathb

+1
YEPTEK.

5. CocraBuTh ypaBHEHHE KacaTelbHOH K rpaduky QyHKIMH Y =+ 2X —5, IpOBEIEHHON MepneHAnKYISIPHO
npsiMo, mpoxossmien yepe3 Touku A (1;1) u B(3;-1). Cnenats uepTéx.

. 2 .
6. CocraBuTh ypaBHEHHE KacaTelbHOW K Trpaduky QyHKIUH Yy =X~ —7X+ 6, MpOBeAEHHON NapayuieIbHO

MPSMOM, MPOXOASIIEeH Yepe3 Hauajao KOOPAUHAT MO yIIoM 45° ¢ MOJNOKUTENBHBIM HampasieHuem ocu OX.
CrenaTh 4epTEXK.

7. Jatb onpenenenue nuddepenuuanom ¢pynkuun. [lokazars, kak ¢ moMoupo JuddepeHnnana moryqnTb
npuOMIKEHHYI0 (HOPMYITy AJISl OIEHKH MOTPemrHocTH Ay , KOTOopash BO3HHWKAET NMPHU BBIUMCICHUN 3HAYEHUS
X2

byukiuu y = f(x) B Touke X T AX. Bbrumcauts ¢ yKa3aHWeM TMOTPEITHOCTH 3HaUCHUE QYHKIIUU Y = 5
Xc -3
o x=2 +0,001.
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X+1

VX+1'

8. Haitru muddepenmman pynxumii: 'y =Sind 2x; y = In(sin \/;) Cy=

eX e X In x

9. BEIMHCIAMTE Mpeensl ¢ TOMOIIBo paBmia Jlonuransa: lim —— ; lim —; lim xe™ X.
In(1+x) 1/x
x—0 x—0 X—>+00

10. OObsACHUTH, Kakasg (QYHKIWS Ha3bIBAETCSI MOHOTOHHOW Ha MHOXecTBe. [IpmBectn mpumep (QyHKIUN
BO3pacTaromieil Ha MHOXKecTBe [ — 00, 1] u yOnIBaromeit Ha MHOKecTBe [1, +00). JlaTh omnpeneneHrne TOYKH
akcTpemyMa. M3IMoKUTh cXeMy HUCCleZoBaHUs (YHKIIMM Ha MOHOTOHHOCTh M HAJIMYHME TOYCK IKCTPEMyMa.

[IpuMeHNTE 3Ty cXeMy K pyHKIun Y = In|x + 5| + In|2x +3| .

11. Omnwucarb AJITOPUTM HAaXOXICHUSA HauOOJBIIEr0 ¥ HAUMEHBIIETO 3HAYECHUI (1)yHKHI/II/I HCHpCpLIBHOI\/'I Ha
2

otpeske. Haiitn Hanbounpiee 1 HauMeHblee 3HaueHUs QyHKIH Y = 2—4 Ha otpeske [1, 3].
X"+

12. OOBsICHUTB, B KAKOM CJIy4ae KpHBas Ha3bIBAeTCS BBIMYKJIIOW (BOTHYTOW) B HEKOTOpoi Touke. [IpuBectn
npuMep QyHKIUH, rpa@uK KOTOPOH SIBISETCS BBITYKIBIM B TOUuke X, =2. M310XKHUTh CXeMy HCCIEJOBaHUS
(GYHKIMM Ha BBIMYKIOCTH (BOTHYTOCTh) W HallMuue TOYeK mepernOa. [IpuMeHHTH 3Ty cxemy K (yHKIUH
y =2In[x|-Injx -1

13. [late  ompenencHUs: BEPTUKAIBHOM, TOPHU3OHTAIBHOM W  HAKIOHHOW acumnror. IIpusectu

. 3[3 | 2
COOTBETCTBYIOIIKE pUMEpHL. VccrenoBats Ha HaIMUME HAKJIOHHON acUMITOTHL QyHKLUIO Y =V X + X° .

14. M3n0%UTh OOLIYIO CXeMy MCCIENOBaHUS QYHKIHMHA U TOCTPOeHU UX TpadukoB. [IpuMeHUTH 3Ty cxemy K

GyskIHH Y = Ux®—3x2.

x—2)2 In x
15. HccnenoBath (pyHKIUHM U MOCTPOUTH UX Tpaduku: Y = %; y=x2eX; y=3x2(x-4)2 ; y=—;
(x-1) Vx
3 x3+3x2—2. y= 1+x
x3 , 3 x2 +1

Tema 6. UnTerpajibHoe ucuncjieHne: HeonpeaeaéHHbIN, OnpeaeJéHHbII U HecOOCTBEHHbIH
HHTErpajbl

1. [latp onpeneneHue nepBoodpasHoi It QyHKIMK U HEoNpeaenéHHOro nuTerpana ot ¢pynkuun. [Ipusectu
cooTBeTcTBYIOIME TpuMepbl. CHopMyarpoBaTh CBOWCTBO JIMHEHHOCTH JUISI HEONpPEJCNEHHOTO HHTErpaa.
[lonp3ysace  CBOHCTBOM  JMHEWHOCTH W TaONMYHBIMM  HWHTErpajlaMd  BBIYHCIUTH  WHTErpal

—3x* +3x* -1
j 5 dx
X =1
L 3+3x% —2x
2. BpuncauTh HeonpeneNEHHBI HHTErpal: # dX. PesynbTaT MHTErpUpOBAaHHS IIPOBEPUTH
X
IuQepeHInpPOBaHUEM.

3. OObsScHNTH Ha KOHKPETHOM IpUMEpE MPaBHJIO 3aMEHBl NMEPEMEHHOW IO/ 3HAKOM HEONpeAenEHHOTrO

dx
uHTerpana. Mcnomne3ys 3TO IpaBuilo, BBIYACIUTE UHTETpall .[2— .
XS+ 2X +

4, BplYUCINTL HeonpeﬂenéHHHﬁ HHTErpai (MO)KHO HCIIOJIF30BaTh METOJI BHECCHHUS 1104 3HAaK
arctg x

T y2 dx . Pe3ysabTaT HHTErpUPOBAHUS MPOBEPUTH TP PEPEHIIUPOBAHIEM
+ X

nuddepeHnyana): I
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5.  CdopmynupoBaTs HpaBUi0 MHTETPUPOBAHUSA MO YacTsAM. VCmonbp3ysl 5TO MPaBHIIO W MPABHUIIO 3aMEHBI

MIEPEMEHHOM, BBIYMCIUTH UHTETPaA Ie&XdX .

. o 2X
6. BbIuKMCIUTH HEONpEAEIEHHBIN HHTErPaJl METOJIOM MHTETPUPOBAHUA 110 YACTSIM: J(X +1)e“" dx.

2
7. BpMHCIUTH HHTETPAT METOIOM HEONPENEIEHHBIX KO3 (DHUIINEHTOB: I 3X—+21 dx
(x=D(x* -1
8. Jlatp ompezaeneHue ompeAenEHHOro WHTerpana oT (QyHKIWH, 3aJaHHON Ha oTpeske. ChopMynupoBaThb
CBOfICTBa ﬂHHCﬁHOCTH, AJIUTUBHOCTU H I/IHTerI/IpOBaHI/ISI HepaBeHCTB JJIs1 OHpGI[CJ'IéHHOFO I/IHTeraJ'Ia.

r
N N [r2 2
[Tonp3ysch OmpeAeseHUEeM BBIYMCIUTH ONpPEAEIEHHBIA HMHTErpal I r—x°dx , e r  HekoTopoe
0
MOJIOKUTENIBHOE IEHCTBUTENBHOE YUCIIO.

9. MU31n0uTh OCHOBHBIE CLIOCOOBI BBIYUCIICHHS ONPeeIéHHOro uHTerpana; Gopmyny HeroTtoHa-JIeliOHua u
METOJ 3aMEHBI MEPEMEHHON IOJ 3HAKOM OIpPEACIEHHOTO MHTErpana. Mcmonb3ys 3TH METOIbl BBIYUCIUTH

X—_de_

10. Brluucnuth onpenenéHHblil HHTErpalt: j 7
X —=2X+2

1

11. PaccMOTpeTh T€OMETPUUECKHE MTPIIIOKEHUS OIPeIeIEHHOT0 HHTETpalla: BEIUMCICHUE TUIOIAAeH MI0CKUX
¢buryp u BelYMCIeHHE 0OBEMOB Tel BpalleHus. Berancints 00bEM Tema, MOIYyYeHHOI0 OT BpalleHus (GUrypesl,

OTpaHUYEHHON MUHUAMU: Y =X —2, Y=2-X, Y= \/; )

12. OOBSACHUTH Ha NpUMeEpax, YTO MOHUMAETCs MMO0J HECOOCTBEHHBIMH MHTErpajiaMu 1-ro m  2-ro poja.
CdhopmynupoBaTh TNPHU3HAKA CXOJUMOCTH HECOOCTBEHHBIX WHTETPAIOB. BBIYUCIUTE HECOOCTBEHHBIN

T’ dx
HUHTCIrpal - - _ .
P x? —2x+10

=00

+00

COS 2Xx dx

13. HccrenoBath CXOAUMOCTb HECOOCTBEHHOTO MHTErpaa: I ne
+ X

1

Tema 7. DyHKIIMM HECKOJIbKHX IIEPEeMEHHbIX

1. Ompenenuth TmOHATHE (YHKIUU N-iepeMeHHbIX. OOBSCHUTH, YTO TIOHHMAaeTCS T0J] OO0JACThIO
ompeJiesieHUs] ¥ JIMHUSAMU YPOBHA (YHKIMHM HECKOJNBbKMX INepeMeHHbIX. Haiith m m300pasute  obnacTh

omnpeneneHuss (QyHKUus Z = In (y+l2). st yskumm Z = 2X2 —3y2 HalTH ypaBHEHHE U M300pa3uTh
X

JIMHHIO YPOBHS, TPOXosiyto yepes Touky A(—1,1).
2. Bsectu moHATHS Tpenena W HENPEPHIBHOCTH i (YHKIWK HECKONBKUX INepeMeHHbIX. OIpenennuTtsb
YacTHBIE TPOU3BOJIHBIE, chopMynHupoBaTh Teopemy llIBapia o paBeHCTBE CMENIAHHBIX MPOM3BOJHBIX. st

14

dynkmmm 2 =1In (y + %) TPOBEPHTE CTIPABEIUTMBOCTD PABEHCTBA Zy, = Zyy .
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3. OmnpejenuTts NPOU3BOAHYIO MO HANPABIECHHIO M TpajueHT, chOopMyIUpOBaTh CBOMCTBA rpagueHta. Jlis
Gyskuuun Z = y\/; —y? —X+6Y HaifTh NPOM3BOAHYIO B TOUKE Mo(1, 1) no manpasnenuro BekTOpa
a=(34).

NG . .
4. Jlns Gyskiuuu Z =—: a) HAWUTW ypaBHEHHUE JIMHUM YPOBHS, poxomsuieii uepes touky (1; 2) ; b)
y

Haiitn rpamuent B Touke (1 2); ¢) B OmHON cHCTeMe KOOPAMHAT IOCTPOUTH JIMHHMIO YPOBHS M TIPAIUEHT,
HalJICHHbIC B MIL a) U b).

5. Omnpenmenuts  momHeld  guddepeHnnan  QyHKOMH — ABYX ~— nepeMeHHBIX. g dyHKOMM

2 =In(2y? — X? + xy) naittn nonusti qudPeperuman

6. OObBACHUTH, KAK COCTABUTH YPABHEHUE KACATENBHOMN TIOCKOCTH K MOBEPXHOCTH, 33JIaHHOM ypaBHEHUEM,

paspeménupiM oTHOcUTeNbHO Z: Z= T(X,Y) u ypaBmenwem o6Gmero suma: F(X,Y,z)=0. Bemucars
y _ 2 3 .

yPaBHEHHWE HOPMAIM K MOBEPXHOCTH B 3amanHOi Touke. st dpynxiuu Z = IN(X* —3y~) naiitn ypasuenus

KacaTeIbHOM INIOCKOCTH U HOPMAJIU K MOBEPXHOCTH, 3aaHHOM 310l (yHkumei, B Touke A(—1,0).

7. Hailtu ypaBHEHMsI KacaTeJbHOM IUIOCKOCTM W HOpPMaid K TIOBEPXHOCTH, 3aJaHHOM YypaBHEHUEM

—2y?+ 7% +x2+x? -4y =13, Brouke B(3,12).

8. Omnpenemurb TOHATHE OHKCTpeMyMa sl (YHKIUM HECKOJIbKHX mepeMeHHbIX. CdopMyaupoBath
HEOOXOJMMO yCIOBHE dKcTpemyMa (Teopema (Depma), MOHATHE cTarMoHapHOW Touku. CdopMymupoBaTh
JOCTaTOYHOE YCJIOBHE OJKCTpeMyMmMa (YHKIMH JBYX I[epeMeHHbIX. Halitm skcTpemymbl (QyHKIHN

z=yx—y?—x+6y.

9. Bsectu mnoHsATHE YCciOBHOro »3kcTpemyMa. CdopMyaupoBaTh HEOOXOAMMOE YCJIOBHE YCIOBHOTO
JKcTpeMyMa (Metoll MHOKHTenel Jlarpamxka). Haiitu ycinoBHBIN SkcTpeMyM QyHKIMH Z = XY TIpH yCIOBUH,

gyro X2 +Yy?=2.

10. OOBSICHUTH, KAaK HAXOAWTh HAWOONIbIIee M HAUMEHbIee 3HaueHHe (YHKIUM IBYX IEPEMEHHBIX B
3aMKHYTON OrpaHudeHHoi oOmactu. Jlnst GyHkimu Z =2X+ Y —2Xy Haiiti Haubosbllee W HaHMEHbIIEe

3HaueHust B obnactu D, orpanndenHoi muausamu: Y =X, Y =2, X=0.

Tema 8. KoMmmiiekcHbIe YHCIa

1. Ompenenutp aireOpanvecKyl0 W TPUTOHOMETPUYECKYIO (OpMBI KOMIUIEKCHOrO uucna. Haittu
. @-i)® @+i)®
JICVICTBUTEJIBHOE YUCIIO PABHOE CyYMME: : : .
1-iv3)*  (-1-i/3)%®

2. HM3o00pa3uth Ha KOMIUIEKCHON IUIOCKOCTH BCE TOYKHA Z, YAOBIICTBOPSIOIINE COOTHOLICHHIO:
Z
—|2>1.
Z+21-1

3. Brmucars popmyiny Myaspa u GpopMyny u3BiedeHUs: KOpHS N-0W CTETIEHH U3 KOMIUIEKCHOTO YHCIA, IaTh
reoMeTpuueckas HHTeprperauusi 3Tux ¢opmyn. Haiith m u300pa3uTh Ha KOMIUIEKCHOM IUIOCKOCTH BCE

3HAYCHUS KOpHS 3 — 2+ 243 (KOpHH TIPEICTaBUTE B aareOpandeckoi Gpopme).
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4. Omnpenenuts NOKa3aTeNbHYIO (OPMY KOMILIEKCHOTO YHCIa, BBIMHMCATh (popMmyny Oiiepa Iis MHUMOMR
3i-1
1+2i

. . 16
SKCIIOHEHTHI. 3alnucaTh YUCIO Z = B IIOKa3aTeNIbHOW opMe 1 HalTH Z° .

Tema 9. luddepenunanbHbie ypaBHeHUs

1. OOBsACHUTH, YTO MOHMUMAETCS 1o MU dhepeHInATbHEIM ypaBHEHHEM 1-T0 B N-TO TMOPSIKOB, MIPUBECTH
cootBeTcTBytone mpumMepsl. ChopmymnupoBars 3amauy Komm mia muddepennmansaoro ypaBaenus 1-ro
MOPSAZIKa U TEOPEMY CYIIECTBOBAHUS M €IUHCTBCHHOCTH. M3MOXKUTH MeTOoa pemieHus: audQepeHIuanbHbIX
y

1-x

ypaBHeHI/IfI C pa3aciaromuMHuCcda NEpEMEHHBIMHA, TPUMCHUT 3TOT METOA K PCHICHUIO YPABHCHUA ! y’ = 7

Pemuts 3a1a4y 0 MOCTPOSHUM MaTEMAaTHIECKOW MOJIEITH ieMoTpaduyeckoro mporecca.

2. V3noxuTh METOA PEUICHUs] OJHOPOIHBIX HuddepeHInanbHbIX ypaBHEHUH 1-ro Topsiaka 1 ypaBHCHUH B

2
nonmHeix  auddepennumanax. B kadecTBe TpPHMEPOB pENINTh  ypaBHEHUS: y'=X+COS Y u
X X

(3x” +2y)dx + (2x —3)dy =0.
3. UznoxuTth MeTOH pelieHus TUHEWHBIX MudQepeHIInalbHbIX ypaBHEHHH 1-TO Topsaka W ypaBHEHHM

y+—=—xy .

bepryinu. B xauecTBe npuMepa pelInTh ypaBHEHUE: I
X X

4. W3n0XuTh METOA PEUICHUs JTHHEHHBIX N (epeHIIMANbHBIX YPaBHEHUH 2-TO MOPAIKA C MOCTOSHHBIMU
kodunmentamu. B kauecTBe mpuMepa pemnTh ypapHeHue: Y +2y' +Yy =00S X .

5. Haiiu obiee pewenue mudpepenunansaoro ypasuenus: €< ) dy = x dx..

y
6. Haiitu obmiee pemenye nudpepeHInansHOro ypapaenus: Xy =y —XeX .

7. Haiitu obmee pemrenue nudepeHnnaIbHOTO YpaBHEHHS: xy' -2y = 2X4 .

8. Haiitu obmiee pemenne auddepeHnnanrb-HOro ypaBHeHUs:

— 453%™ dx+(2x* ™Y —9y?) dy =0.

9. Haiit obmiee pemenue auddepeHnnanrb-HOro ypaBHeHUS: y” + y’ +y= eX,

BapuaHT KOHTPOJIbHOI padoThl Nel

Tewmsbl: 1. CucTemMbl TUHEWHBIX YPABHEHUMN.
2. Onpenenurenmy.
3. YpaBHEHHUsI IPAMOM U IIIOCKOCTH.
=X =Xy —X3 +8x, =0
1. Jlana ogHOpOIHAs cUCTEMA JIUHEHHBIX YPABHEHUH 4 X; + 2X, + X3 —5X, =0
4%, +5X, +5X3 — 27X, =0

a) HaWTH paHT MaTpPUIIbI CUCTEMBEI,

b) mokasare, uTO cHCTEMa MMeET HETPUBHAIBHOE PEIICHIE;
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C) peIIUTh CHCTEMY: BHIIMHCAThH OOIIee pPelieHUe, HAWTH HEeTPUBHUAIHHOE YaCTHOS PEIICHUE U CHeIaTh
JUTSL HETO TIPOBEPKY;

d) mnpoBepuTh, BISAETCSA U HAOOP 3HAYCHUH HEM3BECTHBIX X; = X, = X; = X, = —1 pemieHuem

=X — X, — X3 +8X, =-5
HEOJHOPOIHOM CHCTEMBI § X + 2X, + X3 —5X, =1 , TOJly4CeHHON U3 HCXOIHOM OTHOPOIHOM
4%, +5X, +5X3 — 27X, =13

CHUCTEMBI, U BBIIIUCATH 0611166 peuicHuc 3TOM HeOI[HOpOIlHOﬁ CHUCTCMBI.

3 5 4
2. [lano matpuunoe ypaphenne Z-| 2 3 1 :(2 _01 ;j
-2 -3 -3
B

a) BBIYKCIIMTD ONPEACIUTEIh MATPUIIBI B MeTO10M pasiioskeHus 1o 2-oMy CTOOILY;

b) moxa3aTh, uTo Matpuua B obparuma m Haiitm Matpuiy obpatHyro k matpuue B (B™), cmenars

poBepKy (T.e. mokasath, uto BB™ = E);
C) peuuTh MATPUYHOE YPABHEHHE.

3. Hausi ase Touku miockoctu: A(L —2), B(3,0). Haiitu:

a) ypaBHEHHUE IpsiMoi AB,;
b) paccrosHue oT Hayama KoopAKMHAT 110 TIPsAMOK AB;
€) ypaBHEHHE MPSMOU, MPOXOIIICH depe3 Hauano KOOPAUHAT, MapauIeIbHO MPSMOi AB.

€) ypaBHEHHE TIOCKOCTH, ipoxo et yepe3 Touky C(0, 3,1), mapamienbHo IIOCKOCTH « .

BapuaHT KOHTPOJILHOI paGoThI Ne2

Tewmsl: 1. MeTog HaMMEHBIINX KBaIPaTOB.
2. Kpussble 2-ro nopsijika.

1. a). AnmpokCHMHPOBATH MPSIMOIA CIIEYIONIHNE YKCIIEPHMEHTAIIBHBIE IaHHbIE:

X -1 0 2
y -1 0 1

b). CocraButh ypaBHEHHE MPSIMOMA, TPOXOISIICH Yepe3 MePBbIC IBE IKCIIEPUMEHTAIBHBIE TOYKH (CM.

n (a): (-1, =) u (0, 0).

c). Ilokasarh, uTo npsimasi, HaiieHHas B 11. (D), He OiKe K SKCIIEpUMEHTAIBHBIM TOYKaM, YeM MpsiMasi,
HaiiJIeHHas B 1I. ().

d). W300pa3uth B OAHOM CHCTEME KOOPANHAT KCIIEPUMEHTAIBHBIE TOUKH W MPSAMEBIE, HalIeHHBIE B IIIL.

(a) u (b).

2. KpuBas ¥ 3ajaHa ypaBHECHHEM: 9x? +27y2 —6x+36y—-14=0 (*).
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a). TlpuBectn ypaBHeHHE (*) K KaHOHHYCCKOMY BHIY W BBITHUCATH HEOOXOIUMBIC peoOpazoBaHus
KOOP/IMHAT, T.€. BbIpaxkeHust X' U Y’ 4epes X M Y COOTBETCTBEHHO M KoopauHaThl Touku O .

b). KnaccuduuupoBaTs KpHBYI0 ¥ B COOTBETCTBUH C KAHOHUYECKUM YPAaBHEHHEM, IOTyYEHHBIM B I1. ().

C). HM300pa3uTh Ha OJJHOM YEPTEIKE:

e HCXOJAHYIO (cTapylo) cucteMy KoopauHat OXY;
o HoByw cucremy koopmunat O'X'Y’, B KOTOpoOil KpuBas ¥ HMeET KAaHOHMYECKOE

ypaBHeHue (ykaszas KoopauHatel Touku O);
e KpHUBYIO ¥ .

BapuaHT KOHTPOJIbHOI padoThl Ne3

Tewmbl: 1. Tlonstue snemMeHTapHON QYHKIIUH, TPAQUKN SIEMEHTAPHBIX (QYHKITHIA.
2. Ipocreiimme cBOMCTBa PYHKIIHIA: 00JIACTH ONIPEACICHIS, 00JIACTh 3HAYCHUN, YETHOCTD.
3. ObparHble GyHKIUH.

N306paznTs 3cku3 rpaduka QyHKIuun Y = 341,
2. Haiitu o6macts onpenencrns dynxumn: Y =19 (25— %) +/2-3x.

3. Haiitu o6macTs 3HaueHmi GyHKmpmn: Y =/ —X° —2X+3.

4. Wccnemoath QyHKIHIO Y = X® —COS X Ha YETHOCTS.

5. Jlns Gpynkuum Y = arccos X uaiitu obpatuyio dyukimo X = f (Y) u ykasats eé 061acTh onpeeeHus
( D(f™) ) u obnacts 3uauenmii ( E(f ) ).

BapuaHT KOHTPOJILHOI padoThl Ne4

(x=2)°
(x-1°

HccnenoBatk GyHKIUIO U HOCTPOUTH €€ rpaduk: Y =

BapuaHT KOHTPOJILHOI padoThl NeS

Tema: HUHTCETpaJIbl

1. BsuuciuTh HeONpeIeNEHHbIN HHTErPAI:

5/,3 2
Il—Vx —7X dx.
Jx
Pesynprar uHTErpUpOBaHUs IPOBEPUTH TUPPEPECHIUPOBAHUEM.

2. BblYMCIUTH HEONPENENEHHbI  MHTErpal (MOXHO WCIOJAb30BAaTh METOJ BHECEHHS T10J] 3HAK

3 -
maddepennurana): I—“a'f\/irlx dx.
—X

Pesynprar uHTErpHpOBaHUS IPOBEPUTH AP PEepEeHITPOBAHUEM.

. 9 X
3. BbruuciauTh HEONpeAeAEHHBII HHTETPaAT METOOM HHTETPHPOBAHUSI IO YACTSIM: I (x—2)e" dx.

3
4. BBIYUCIATH UHTETPAT METOIOM HEOMPEAETEHHBIX KO3 (DHUIIUEHTOB: J.):-(;—-i_lz dx.
X=X
1
X—4 dx

5. BbruucauTh onpe/eEHHbIN HHTErpat: J. — - =
X —2X+3

0
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BapuaHT KOHTPOJIbHOI padoThl Ne6

Tema: pyHKIMH HECKOIBKUX IMEPEMEHHBIX

1. WU306pasuts Ha miockoctr OXy (INTPUXOBKOI) 061acTh onpesenenus Gynkuuu: Z =arcsin(2x—y).

x2+1
2

2. Jlna pyskimu Z =
a) HaliTu ypaBHEHHE JIMHUM YPOBHSI, Npoxosiieii yepe3 Touky (—11);
b) waiitu rpaguent B Touke (—1;1);

C) B OILHOI\/'I CUCTCME KOOPAUHAT MOCTPOUTDL JIMHHUIO YPOBHA U I'PAJUCHT, HaﬁﬂeHHLIe B IIII. a) u

b).

3. Haiiru nonsbiii auddepenuman Gpyaxunn: z = cos(3X+ y) — x2.

14

4. Jns pynxumn z = In(5x% —3y*) nposeputs cripaBeIHBO 1M paBEHCTBO: 2y, =2y

5. HccremoBatrh Ha SKCTPEeMyMbI (GYHKIUIO: Z = y\/; - y2 —-X+6Yy.

4.3. OneHo4Hble cpeacrea aJis l'lpOMe)KyTO‘-IHOﬁ arrecranuun

4.3.1. Ilepeyenb KOMIeTeHUMH ¢ yKa3aHMeM JITAanoB MX (opMuUpOBaHUS B Ipouecce
OCBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

Koz srama
OCBOEHUS HaumMmeHoBaHue 3Tara 0CBOCHUSA

KOMIIETEHI] KOMIIETEHIINU
2071

Kon
KOMIIETEH HaumMmeHoBaHIEe KOMIIETEHIIUU
105058

YK OC-9 | CnocoOHOCTb UCIOIB30BaTh YK OC-9.1 | CiocoOHOCTh HMCIIOJIB30BaTh
OCHOBBI DKOHOMHMYECKHX 3HAHUI B DKOHOMMYECKHUE 3HAHUS JIJIS
pa3n4HbIX chepax AesITeTbHOCTH TIOHUMAaHHUS ¥ OIICHKH ITPOIIECCOB B
SKOHOMHUYECKOH chepe KU3HH
o0IIecTBa Ha PA3JINYHBIX YPOBHSIX;
MPUMEHATh MaTEMaTHYCCKUI
WHCTPYMEHTAPH JUIs PEeUICHUS
9KOHOMHUYECKHX 3a/1a4 (METOIbI 1
pe3yNIbTaThl MATPUYHON areOpshl,
AQHAJIMTUYECKOW TEOMETPUH U
TEOPHH BEKTOPHBIX MTPOCTPAHCTB)

YK OC-2 CMOCOOHOCTH OLIEHUBATH PA3IHMUHbIC
ACTIEKThI COIMATBHO-
HYKOHOMHUYECKOW TIOJIMTHKH
roCy/apcTBa, JAeaTh MPOrHO3bI
OTHOCHTENBHO JAaJbHEHIIero

(G YHKIIMOHUPOBAHUS
9KOHOMHMYECKOM CHUCTEMEI;
MPUMEHSATh MaTeMaTHYECKUN
WHCTPYMEHTAPHIA JIJIsl PELICHUS
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HKOHOMUYECKHX 33/1a4 (METOBI 1
pe3yabTaThl TECOPHH (PYHKITHIA
JEHCTBUTEIILHBIX TIEPEMEHHBIX U
mddepeHIMaIbHBIX YPaBHEHUN)

4.3.2 Iloka3aTeau u KpUTEPUH OUCHUBAHUA KOMIIeTeHIIMiI Ha PA3JIUYHBIX 3Tanax HX

popmupoBanus

Jtan 0CBOEHUI

Ilokazarens OLICHHUBAHUA

Kpurepuii onenuBanus

KOMIIETEHIINHN

YK 0C-9.1 - CnoocoOHOCTE YMeeT BBINOIHAT Ollepalvy HajJ MaTpULIAMHU
MIPOU3BOIUTH OTIEpAIUU HaJ CKJIJ[bIBaTh, YMHOXAaTh, 0OpaIiaTh,
MaTpHUIIaMH, BBIYUCIISATD BBIYUCIISATH ONPENETUTENN 2-T0, 3-TO, N-TO
OTPENETUTEIIN, PEIIATh MOPSIIKOB), PEIIaTh CUCTEMbI TUHEHHBIX
CHUCTEMBI JIMHEWHBIX YPaBHEHUH.
YpPaBHEHUU.
- CrrocoOHOCTD YMeeT HaxOAUTh CKAISIPHOE U BEKTOPHOE
MPOU3BOJIUTH ONEPALIMU HAJT MPOU3BEJCHUS TEOMETPUUECKUX BEKTOPOB,
F€OMETPUYECKUMH BEKTOPAMH, (COCTABJISITH PA3JIMUHbBIC THUIBI YpaBHEHUN
COCTaBJISITh YPABHEHUS NPSIMOM [PSIMOM, IMJIOCKOCTH U MPSMOM B
U IIJIOCKOCTH, MPOCTPAHCTBE, 3HATh KAHOHUYECKUE
KJ1acCU(UIUPOBATh KPUBBIE 2- |[ypAaBHEHUS U CTPOUTH KPUBBIE 2-TO MOPSAKA.
rO TOpsi/IKa.
- 3HaHHEe OCHOBHBIX YMeeT HaxoIUTh OPTOHOPMHUPOBAHHEIHN 0azuc
MOHSTUHN U PE3YIHTATOB U3 BEKTOPHOTO MTPOCTPAHCTBA, PEIIATh
TEOPUH BEKTOPHBIX U METPUYECKHUE 33]1a4i B €BKJIMIOBBIX
€BKJIMJIOBBIX MIPOCTPAHCTB, MPOCTPAHCTBAX, TPUMEHSITH METO/T
MIPUMEHATH 3TU PE3YIbTAThl K HAUMEHBIIHUX KBaIPATOB K KOHKPETHBIM
pEIICHUIO0 KOHKPETHBIX 33/1a4,  BajiadyaM anmpOKCUMAIIUH.
HalrpuMep, anmnpoKCUMaluu
9KCIIEPUMEHTAJIbHBIX JIAHHBIX
METOJ0M HaWMEHBIINX
KBaJIpaToB.

YK OC-9.2 - 3HaHMe OCHOBHBIX CBOMCTB | YMeeT ucciesoBaTh (pyHKIIUH, CTPOUTH

Y METOJIOB HCCIIEA0OBaHUS
GyHKIUI OHON U MHOTHX
MePEMEHHBIX.

rpaduKu U pemarh 3aa4l ONTUMH3AIUH [T
(byHKINH OJTHOM M HECKOJIBKUX MEPEMEHHBIX.

- Cnoco6GHOCTh TPOU3BOAUTD
anreOpanyeckue ornepamnun
HaJ KOMIIJICKCHBIMHU
YHUCIaMU.

YnMeer nmpeoOpa3oBBIBaTh anreOpandeckue
BBIPQXXEHUS C KOMITJIEKCHBIMH YUCIIaMU U
H3BJICKAaTb KOPCHb Nn-o¥ CTENEHU U3
KOMIIJIEKCHOTO YHUCIIA.

- Bmagets meTomamu
petieHus 0OBIKHOBEHHBIX
nuddepeHImaTbHBIX
YpaBHEHUHU

YmMmeer pemars 3agauy Komm s

g depeHIMaIbHbIX YPaBHEHUH, a TaKKe
pemaTh pa3IndHbIe THIIBI

g depeHIaIbHbIX ypaBHEHUH 1-T0
MopsIIKa ¥ JIMHEHHBIC qud depeHnaabHbIe
ypaBHEHHH 2-T0 MOPsI/IKA C IIOCTOSHHBIMU
koa(purmenTamu.
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4.3.3 TunoBble KOHTPOJIbHbIEC 33JaHUSI UM HHbIe MaTepHAJIbl (THUNOBBIE OIl€HOYHbIE
MaTrepualbl), HeOOX0aAMMble /JI OIEHKHM 3HAHWUI, YMEHUil, HABBIKOB M (MJHM) ONbITA
AeATeIbHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl (OPMUPOBAHNSI KOMIIETEHIIMI B IIpoLiecce 0CBOEHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

BapuanTt 3a4eTHoro 3aganusi (Pazgeanr 1)
Tempr:
- Martpusl.
- Cucrembl TMHENHBIX YpaBHEHUH.
- Omnpenenureny.
- DIJIeMEHTBHl aHATUTUYECKON reOMEeTpHH.
- N-MepHbIC BEKTOPHBIE TPOCTPAHCTBA.

1. UsBectHa T8.6J'II/II_Ia banaHca ABYX 0Tpacnel71 IIPOMBIINIJICHHOCTH:

ITorpebnenue | Koneunsiii | BamoBoit
Otpacib
1 2 IIPOJOYKT | BBIIYCK
1 15 10 5 30
2 20 30 10 60
a) Ilo gaHHBIM TaOIUIBI COCTaBUTh MATPUIly MPSMBIX 3aTpaT U ONpPENeNIUTh, SIBJISETCS JIU OHA
MIPOJYKTUBHOMN?

b) Haiiti npousBenenue matpuil A-X, rae A— marpuia npsiMbIx 3aTpar, a X — BEKTOP BaJIOBOIO
MIPOJIYKTA.
4% +6Xo +5%X3 —15%4 =0
2. JlaHa OJJHOPOAHAs CUCTEMa JIMHEWHBIX YPABHEHUH 2% +3Xy +2X3 —7X4 =0
3% +4X, +4X3 -11x, =0
a) HaAWTHU paHT MAaTPUILbl CUCTEMBI;

b) IMOKa3aTb, YTO CUCTEMA UMECT HCTPUBUAIIbHOC PCHICHUC,

€) pElINUTh CUCTEMY: BBIIUCATh OOIEe pellleHne, HAUTH HETPUBHAILHOE YaCTHOE PELIEHUE 51
CIeNaTh JJIs HErO MIPOBEPKY.

3 5 4
3. Jana matpuna B=|1 1 0
1 21

a) HaWTH MUHOD U anredpanveckoe JI0MoHeHue dneMenTab,; Marpuisr B;

b) BbUHMCIHUTE ONpenenUTENL MaTPHIIB B MeTOI0M pa3iokeHus 1o 3-eMy CTOJNOIY;

¢) MoKasark, 4To Marpuiia B oOpaTuma u Haiiti Matpuily oOpaTHyro k Matpure B (B™), cienars
NpoBepKYy (T.€. okasatk, uto BB =FE).

4. ]JlaHbl OPTOTOHANBHBIC BEKTOpEl U=P—0 u V=p+20, rae |F_3| =2, |q| =1. Haiitu:

a) CKasIpHOE MPOMU3BEIECHHUE BEKTOPOB P U { ;
b) yron mexny BekTopamu P u {;

¢) JIMHY BekTopa U .

5. Jlana cuctema BektopoB: @; =(1, -1, 3), a, =(-1, 2, 0),a3=(-1, 3, 3), a, =(-2, 5, 3).
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a) JlokaszaTb, 4TO JaHHAs CUCTEMa BEKTOPOB SABJISICTCA JIUHEMHO 3aBUCUMOM.

b) TIpoBeputh cripaBeUIMBOCTh HEPABECHCTBA TPEYTOJIbHUKA IS BEKTOPOB @y, @, .

Bapuaur 3x3amenanuonsnoro 3aganus (Paznea 2)

1.  a) Beimucars BTOpOIi 3aMedaTeNIbHbIN IPeIe], a 3aTeM BBIYUCIUTE peaen lim

3x—2Y*
x—>+o0  3X+3

b) Hdus ¢pynkumn Y =e "' —5 waiitu o6partayto pynxumo X = f (y) u ykasars eé o61acTs

onpenenenns ( D(f ™) ) u o6nacts 3nauennii ( E(f ™) ).

2.  Breruucaurs

HCOHpeHeHéHHBIﬁ HHTErpal METOJA0M HHTECIPHUPOBAHUA 8(0) qacCTiAaM:

I(x—?)costdx.

3. Jana dyHKus Z = X% — y2. Haiitu:

a) JIMHUIO YpOBHS (YpaBHEHHE U M300Pa3UTh), MPOXOIAINYIO Yepe3 Touky A(—2,2);

b) oskcrpemym pyukimu z(X,Y) npu ycioBun Y =2X—6.

4. a) Haiitu nenoe 4ucio paBHOE CyMME:

COOTHOIICHHIO!

(-1+i/3)® L (1 i/3)°

1-i)® A+i)®
b) MW300pa3uth Ha KOMIUICKCHOW IUIOCKOCTH BCE TOYKHA Z, YJIOBICTBOPSIOIINE
|z+2i|>2,
lz-2+2i|>2

y

5. Haiftu obmee pemrerne quddepeHIraIbHOrO ypaBHeH:s: Xy = Y — XeX .

IIkana oueHNBaHUA

85-100 6asi10B

Ha 3ayere

YMeeT BBINONHATH ONEpallMd HAJ MaTpulamMu (CKJIaAblBaTh, YMHOXaTb,
oOpamiarh, BBIUUCIATH ONpENeNUTeNH 2-ro, 3-ro, N-ro MOPSAAKOB), pelaTh
CHUCTEMBbI JIMHEHMHBIX YPABHEHUN; YMEET HaXOAUTh CKAJSIPHOE W BEKTOPHOE
IIPOU3BEJICHU T'E€OMETPUYECKUX BEKTOPOB, COCTaBIIATH PaA3JIMYHBIC THIIbI
YpaBHEHUHN MPSAMOM, INIOCKOCTH U MPAMOU B MIPOCTPAHCTBE, 3HATH KAHOHUYECKHUE
YpPaBHEHHS U CTPOUTb KpHUBBIE 2-T0  MOpsAKA;  yMEET HaXOJUTh
OPTOHOPMHUPOBAHHBIA 0a3Mc BEKTOPHOIO MPOCTPAHCTBA, PEIIaTh METPUUYECKHE
3a7la4d B E€BKJIMJOBBIX IIPOCTPAHCTBAX, IPUMEHATH METOJ HAaWMEHBIINUX
KBaJpaTOB K KOHKPETHBIM 3aJja4aM alMpoOKCHUMAaIIH.

3aaun perieHbl MOJTHOCTHIO 06€3 CYIIEeCTBEHHBIX OIINOOK.

Ha sx3amene

VYMeer uccnenoBars GyHKIUHM, CTPOUTH TpadUKH U pelaTh 3aJaud ONTUMHU3AINH
JUTst QYHKIUNA OTHOM M HECKOJIBKUX MEPEMEHHBbIX.

Ymeer mpeoOpa3oBbIBaTh —anreOpanvyeckue BBIPAKEHUS C  KOMIUIEKCHBIMH
YUCJIaMH M U3BJIEKaTh KOPEHb N-01 CTENEHU M3 KOMIIJIEKCHOTO YUCIIA.

VYmeer pemats 3amauy Komm mis nuddepeHnumanbHbIX ypaBHEHUH, a TakKkKe
pewmarb pasluyHble TUIBI AU(QepeHIrnanbHbIX ypaBHEHUM 1-ro mopsiaka u
auHenHble nuddepeHanbHble  YpaBHEHUH 2-r0 THOpsiAKa € TOCTOSHHBIMHU
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koa(purmeHTamu.
3agaun pemieHsl MOJTHOCTHIO 06€3 CYIIeCTBEHHBIX OMINOOK.

84-70 6a10B

Ha 3augete

'YMeeT BBINONHATE ONepalMy HajJ MaTpULlaMy (CKJIaJbIBaTh, YMHOXaTb, 0OpallaTh,
BBIYUCIIATH ONPEAETUTENN 2-T0, 3-T0, N-T'0 MOPSAKOB), PEIIaTh CUCTEMbI JIMHEWHBIX
YPAaBHEHUI; yMeEeT HaXOJUTh CKaJIPHOE U BEKTOPHOE IIPOM3BEICHUS
FEOMETPUUYECKHUX BEKTOPOB, COCTABIATH pPA3JIMYHBIE THUIBI YPABHEHWM MPSAMOH,
IJIOCKOCTH U NPSIMOM B MPOCTPAHCTBE, 3HaTh KAHOHUYECKUE YPABHEHUS U CTPOUTH
KpUBBIE 2-TO TIOPSZIKA; YMEET HAXOAUTh OPTOHOPMHUPOBAHHBIA 0a3uC BEKTOPHOTO
[IPOCTPAHCTBA, pEIIaTh METPUYECKHE 3a7auyd B CBKIUAOBBIX IPOCTPAHCTBAX,
IPUMEHSITh  METOJl HAUMEHbIIMX KBAJApaToB K KOHKPETHBIM  3ajayam
ATIIIPOKCUMALUH.

Tpu 3a1a4n penIeHs! IOIHOCTHIO, IBE — C HEJJOUYETAMH.

Ha sk3amene

YmMmeeT uccnenoBath GyHKIUU, CTPOUTH TPAQUKU U peliaTh 3aJa4d ONTUMHU3ANNN
JUTst YHKIUNA OTHOM M HECKOJIBKUX MTePEMEHHBIX.

YMeer mpeoOpa3oBBIBATh aNreOpandecKue BBIPAXKCHHS C KOMIUICKCHBIMHU
YUCJIAMH U U3BJIEKATh KOPEHb N-OM CTEIIEHU U3 KOMIUJIEKCHOI'O YUCIA.

Ymeer pemats 3amauy Komm s nuddepeHInanbHbIX ypaBHEHUH, a TaKkKe
pemiate pasiuuHble THNB AU(QGEepeHInaNbHbBIX YpaBHEHUH |-ro mopsiika u
nvHeWHble U depeHIuaNbHbIe  YpaBHEHUH 2-TO TOpSAKA C TMOCTOSHHBIMH
koa(urmeHTamu.

Tpu 3a1a4n pemeHs! MOHOCTHIO, IBE — C HEIOUETaMHU.

69-55 6aJ110B

Ha 3augere

YMEET BBIMOJHATH ONEpaliy HaJl MaTpULlaMu (CKJIabIBaTh, YMHOXaTh, 00Opaliarh,
BBIYUCIIATH ONPEAETUTENN 2-T0, 3-T0, N-T0 MOPSAKOB), pelIaTh CUCTEMbI JIMHEWHBIX
YPaBHEHMH; C OIIMOKAMM HAaXOJUT CKAJISIPHOE M BEKTOPHOE MPOU3BEACHUS
FEOMETPUUYECKUX BEKTOPOB, HEYBEPEHHO COCTABIIAET PA3JIMYHBIE TUIIbl YPABHEHUN
MpsIMOW, IUIOCKOCTM M  HpsIMOW B IPOCTPAHCTBE; YMEET  HAXOIUTh
OPTOHOPMHMPOBAHHBIA 0a3uc BEKTOPHOI'O MPOCTPAHCTBA, pELIAeT METPUUYECKHe
3aJjaud B €BKJIMJIOBBIX IPOCTPAHCTBAX, AOMYCKas MHOIOYHCICHHbIE OIIMOKH.

/IBe 3a/1aum pemIeHbl OJHOCTBIO, B OCTAJIbHBIX €CTh CYIIECTBEHHBIE HEJIOUETHI.

Ha sk3amene

YMmeet uccnenoBath GyHKLINH, CTPOUTH IpaUKU U peniaTh 3aauu ONTUMHU3ALNN
Ui QYHKIMNA OTHOW M HECKOJIBKUX IEPEMEHHBIX.

YMeer mpeoOpa3oBbIBATh AIreOpandecKre BBIPAKEHHS € KOMIUICKCHBIMU
qHCJIaMU U U3BJIEKaTh KOPEHb N-0M CTENEHU U3 KOMIUIEKCHOTO YHCIa.

VYmMmeer pemats 3amauy Komwm i auddepeHuunanbHbIX ypaBHEHUH, a Takke
pematb pasiuyHble THIBI JU(QepeHInaIbHbIX YpaBHEHUH 1-ro mopsiaka u
nuHenHble auddepeHuaibHble  YpaBHEHUW 2-TO TOpsKa C TOCTOSHHBIMU
K03 pULIHEHTaMU.

/IBe 3a1auu penieHbl MOJHOCTHIO, B OCTAJIbHBIX €CTh CYIIIECTBEHHbBIE HEJTOUETHI.

Memnee 55
0aJ1710B

Ha 3auete

HporpaMMa KypCa HC OCBOCHA, 3JK3aMCHAIMOHHOC 3aJdaHUC BBIIIOJHCHO C
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CYIIECTBEHHBIMH MHOTOYHCIICHHBIMHU OIMMOKAMH WJIA HE BBITIOJIHEHO BOBCE.
Ha sx3amene

HporpaMMa KypCa H€ OCBOCHA, 3JK3aMCHAIIMOHHOC 3aJaHH€ BBIIIOJITHCHO C
CYIICCTBCHHBIMHU MHOT'OUUCIICHHBIMHA OIIMOKAMH WJIM HE BBIITOJIHEHO BOBCE.

IlepeBoa 0a/510B B TPAAUIIHOHHYI0 CHCTEMY OLIEHKH:

Baier mo 100-0anapHOMI [IatnbauipHasg cucreMa OLIEHKH CucreMa OIleHUBAaHUS «3a4TEHO-
CHCTEME HE 3a4TEHO)
85-100 OamtoB OTJINYHO 3auTeHo
70-84 GamioB XOPOIIIO 3a4TCHO
55-69 6amioB YIOBJIETBOPUTEIHHO 3a4TEHO
Menee 55 6amioB HEYJOBJIETBOPUTEIBHO He 3auteno

4.4. MeTtoauuecKue MaTepuaIbl, ONpeaesone Npoueaypbl OLeHMBAHUS 3HAHUIA,
YMeHHUii, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTEePU3yIOIIMX 3Tanbl (JPOPMHUPOBAHUSA
KOMIIEeTeHIM A

Bce 3aué€Thl 1 9K3aMEHBI POBOJIATCS B MUCBMEHHOU (hopMme.

Ha Brimonnenue 3aganus orsoautcs 90 MuHyT (2 akaleMUYeCKUX yaca).

Pesynbrarel 00BsIBISIOTCS Ha 3-i pabounii J€HBb TMOCJE JAaThl 9K3aMEHa, B J3TOT K€ JICHb
BO3MOXEH IOKa3 padoT M MojydyeHHe oOpaTHOM CBA3M OT mpernojaBareis. B oTAenbHBIX cilyyasx
BO3MOXKHO YCTHOE coOeceJoBaHKE 10 BBIITOJIHEHHOM padoTe.

5. MeTtoanueckue YKazaHnusda QAJis oﬁyqamumxcg 10 OCBOCHHUIO JUCHMUIIJIMHBI
5.1. MeToauueckue PEeKOMEHIAUH AJIS MOATOTOBKH K paﬁoTe Ha JCKIHUAX

IIpu moaroroBke K MpeACTOsIEH JEeKIUH CTYAEHTY HeoO0XOIMMO B MEpBYIO OdYepeib
OCBEKUTh B MaMATH MaTepuasl Mpenpiaymiei jgekuuu. s 3Toro MoXHO HCHOJIb30BaTh KOHCIIEKT
(mpenmosaraeTcs, YTO CTYJEHT KOHCHEKTHPYET COJepKaHHe JIEKIUI) 1 COOTBETCTBYIOIIMNA pa3zen
WIM pa3zienbl pekomeHayemol nurteparypbl. Hampumep, k pasnmeny 1 «JIuneiinas anrebpa u
aHAJTUTHYECKasi TEOMETPHUs» HMEETCS METOAMYEecKoe MocoOue, HalMCaHHOE CIEeIHaTbHO JUIs
ctyneHToB UBJIA («DneMeHThl TuHEHHON anredpbl U aHATUTHYECKON reoMeTpuny», Meronnyeckoe
nocoOue), 4To He UCKIIIOYAET U IPYTYIO IUTepaTypy.

WNuorpa Ha nekuuu mnpenojaBaTellb (OpMyIHpyeT HHTEpPECHbIE (CIOKHbBIE) 3adaud IJis
CaMOCTOSITENIBHOTO penieHus. JKenareapHO NMPU MOATOTOBKE K CIEAYIOLIEH JIEKIMHM IOCTapaThbCs
PELINTh WK XOTs Obl BHUKHYTh B COJIEpKaHUE 3TUX 3a/1a4.

OOBbIUHO JIEKIMs 3aKaHYMBAETCs IEPEYHEM BOINPOCOB MWIIM IE€pPeYHEM TeM, KOTOpbIe
MJIAHUPYETCS PacCMOTPETh Ha cienyromend Jekinuu. beuto Obl XOpomro, YTOOBI CTYAEHTHI
CaMOCTOSITENIBHO, HCIOJb3Ysl JIMTEPaTypy, O3HAKOMUIHMCh C COJAEP)KAHUEM TEM MNPEACTOSALIEH
JIEKIUH.

5.2. Meroauyeckue peKoOMeHIAIUH 1JIsl MOATOTOBKH K CEMHUHApPaM

CeMmuHapcKue 3aHATHS MO MaTeMaTHKE — ATO MOYTH Bceraa pemeHue 3amad. [lo oOpazHomy
BBIPOKCHUIO M3BECTHOro Mmarematuka J[p€pawe [lOHa: «...eciu xomume nayyumvcs niaéams, mo
cmeno exooume 8 800y, eCiu Xomume HAYYUMbCs peuams 3a0adu, mo peulaime ux...».
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ITosToMy nepBoe, 4T0 HEOOXOAMMO CAENATh CTYAEHTY JUIsl MHOArOTOBKM K CEMUHApy — 3TO
pemuTh (WK XOTA OBl TOCTapaThCs PEUINTD) 33/1a4H, 3aaHHbIC Ha TIOM. PereHre KOHKPETHBIX 3a/1a4
HEpa3pbIBHO CBS3aHO C OCBOCHHEM TEOPETUYECKOI0 Marepuaiga U pa3dopoM COOTBETCTBYIOILHUX
IPUMEPOB, PACCMOTPEHHBIX Ha JEKIUSAX M B ydueOHHMKax. YacTo Ha STOM NHYTH Y CTYIEHTOB
BO3HHUKAIOT BOIIPOCHI.

[Ipy MOATOTOBKE K CEMHHApY CTYACHTY HEOOXOIMMO MOATOTOBUTH IEPEUCHb BOIIPOCOB,
KOTOpblE OH XOTel Obl 3ajaTh mnpenojgasatento. IIpy 3TOM BONPOCH YCIOBHO JENATCA Ha JBE
KAaTEeropuu: BOIPOCHI, OTHOCAILIUECS K TEOPETUUYECKOMY MAaTe€pHally U BOIIPOCHl IO PEILICHMIO
JoMalHuX 3aaady. JKenareiabHO, 4TOOBI 3T BOMPOCHI HOCWJIM KOHKPETHBIA Xapakrep, T.€. CTYJIEHT
JIOJKEH KOPPEKTHO COPMYIHPOBATH, YTO €My HE SICHO B TOM WJIM MHOM pa3/ielie TEOPHH MU KaKue
TPYAHOCTH BO3HUKJIU IPU PELIEHUH ONpeAeIEHHON 3a1aun.

Oco0yt0 TpyIHOCTb COCTAaBISIOT 3aJaudl Ha JIOKA3aTENIbCTBO, XOTS MX U HEMHOro. 3ajauu
9TOrO THUIIA MOYTU MCKIIIOYEHBI U3 LIKOJBHOIO Kypca MaTeMaTHKU U MHOTHME CTYAEHTHI, BUEPALIHHE
IIKOJIbHUKH, TaK U HE HAyYWIHCh BBICTPAauMBATh JOIMUYECKM OOOCHOBaHHBIE paccyxkiaeHus. B aroii
CUTYallUU JUI CTyJeHTa ObLIO Obl MOJIE3HO emI€ JO CeMUHApa U3JI0KUTh CBOE JJ0KA3aTeIbCTBO KOMY-
HUOYIb U3 OJHOTPYINITHUKOB, UTOOBI IPOBEPUTH YOEAUTEIBLHOCTh CBOMX JJOBOJIOB.

5.3. Meroanueckue peKOMeHAIMH 0 MOATOTOBKE M BHINMOJHEHHI0 KOHTPOJIbHBIX PadoT

[TucbMeHHBIE KOHTPOJBbHBIE PabOTHI — OCHOBHAs (opMa TEKYIIErO KOHTPOJII 3HAHHWHA IO
JTAHHOU TUCIIUIUINHE.

KonTtponbsHbie paboThl HE IEPENUCHIBAIOTCS.

OObI4HO TmperojaBaTeNlb 3apaHee Has3bIBAET TEMbBI, KOTOPhIE BOWAYT B OMKAWIIYIO
KOHTPOJIbHYI0 paboTy. M mocie 3TOoro Bce CEMHUHApPCKHE 3aHATUS IPEALIECTBYIOIINE ATOH
KOHTPOJIbHOM paboTe SBISIOTCSA, MO CYTH, HESBHOW IOATOTOBKOW K HeW. 31ech MOAOHAYT Bce
PEKOMEHJAIMU TPEIBIAYIIETO0 pa3jiesia, OTHOCAIIErocs K IOATOTOBKE K CeMHUHapaM, 3a
UCKJTIOUEHHEM 3aJ1au Ha JI0Ka3aTeIbCTBO, KOTOPBIX HET B KOHTPOJBHBIX padoTax.

Ha cemuHape, mpenmiecTBYIOMmEM KOHTPOJIBHOM, WIJIM YyTh paHee, CTYJASHTaM pa3IaroTcs
npoOHble BapuaHTbl (00bMHO 1Ba: «Bapuant X» wu  «Bapuant Y»). CTyneHTy HeoO0X0AHMO
COCTaBUTh TMOAPOOHOE pEIIeHNE 3TUX BAPHAHTOB M OOCYIUTH €r0 C MpEenojaBaTeseM, OOBIYHO 3TO
IPOMCXOIUT Ha IOCIEAHEM CeMHHape mepea KOHTpoJbHOW pabortoi. Kakmas 3amada mpoOHOro
BapHaHTa COOTBETCTBYET OTICIBHOU TeMe, MO3TOMY, €CIIM NPU PEIIeHUH OJHOW M3 TaKWX 3ajad y
CTYZICHTa BO3HHMKAIOT TPYJHOCTH, TO €My HEOOXOAMMO CAMOCTOSITEIBbHO PELIUTh elE HECKOIbKO
3aJ1a4 Ha COOTBETCTBYIOIIYIO TEMY, UCIIOIb3ys PEKOMEHI0BAaHHYIO JIUTEPATypy.

5.4. MeToauueckue PE€KOMEHIAIUHA ITO MMOATOTOBKE K 3249€TY, IK3aMEHY

[TpumepHoO 3a 1Be Hemenu A0 3auéTta (dIK3aMeHa), a MHOT/AA, €CITU ATO HEOOXOAUMO U paHbIIIe,
CTylleHTaM pa3fa€rcsi mporpamma 3auéra (dk3aMeHa). B mporpamme mnepeduciieHbl BCE TEMBI,
BHIHECCHHBIE Ha DJK3aMeH, M TPUBEIEHO MOApoOHOEe cojepkaHue J3TuX TeM. OCHOBHas 4YacTh
nporpamMmel — 3TO o6pa3u51 3aU€THBIX WU JOK3aMCEHAIIlMOHHBIX SaﬂaHHﬁ, IIPpUMEPHO IO ACCATH
00pa3IioB Ha KaXKI0€ 3a/IlaHuE.

Jlis MOAroTOBKM K 3a4€Ty (IK3aMEHY) CTYIEHT JOJDKEH CaMOCTOSTEIbHO BBIMOJIHHUTH BCE
3a/laHus IPOTPaMMBI, a 3aT€M MOCTapaThCs aKTUBHO Y4aCTBOBATh B UX OOCYXKIEHUU Ha CEMUHApAX.
Kpome sToro, HeobxonumMo pazobpaTh BOMPOCH! IJi CaMOIMOATOTOBKU MO KaKJOW W3 TeM 3auéTa
(9x3amMeHa) u3 6-ro paziena JaHHOW MPOrpaMMBbl. XOPOIIUM JOTOJTHEHUEM KO BCEMY MPOIEIaHHOMY
ObUTO OBl pEelIeHHE COOTBETCTBYIOIIMX 3a7ad M3 PEKOMEHIOBaHHOW ymrepaTypbl. W mocnemnee —
MOJITOTOBUTH BOIPOCHI, KOTOPHIE CTYAEHT XOTeNl Obl 3a/1aTh Ha KOHCYINIBTAllUU, MPEIIeCTBYIOMICH
DK3aMEHY.

6. YueOHas quTepaTypa u pecypcbl HHGOPMAIHOHHO-TE1eKOMMYHUKALMOHHOM
cetu ""UHTepHer", BK/IIOYAA NepeYyeHb Y4eOHO-METOAMYECKOr0 o0ecnedeHns: 1JIs
CAMOCTOSITEJILHOM Pa0doThI 00y4aroIuXxcs M0 JUCIUIIIHHE

6.1 OcHoBHas IUTEpPaTypa
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1. Hlunaues, B. C. Briciias matemaTuka : yaeOHuk u npaktukym / B. C. Illunagyes. — 8-e uzn.,
niepepad. u gomn. — M. : UznarensctBo FOpaiit, 2016. — 447 ¢. — (Cepus : bakanagp.
[Tpuknagnoii kype). — ISBN 978-5-9916-3600-1. Pexxum nocryna: FD221E5F-A6B9-41AC-
952D-3AD7780A8F46

2. Kpewmep, H. I1I. Beiciiast MmatemaTuka AJ1st 5KOHOMHYECKOT0 OakanaBpuaTa : yueOHUK U
npaktukym / H. III. Kpemep ; mox pen. H. I11. Kpemepa. — 5-e uzn., nepepad. u gon. — M. :
WznarensctBo FOpaiit, 2014. — 909 ¢. — (Cepus : bakanaBp. Akanemuueckuit kype). — ISBN
978-5-9916-3738-1. Pexxum nocryna: EDF405ED-E895-42DE-9744-ED48C83187DC

6.2 /lomosiHuTEIbHAS JIUTEPATYPaA
1. B.JI. MupoHoB, DieMeHThl JIMHEHHOW aireOpbl M aHAIUTUYECKOW reomeTpuu, MeTtoaudeckoe
rocoobue, uznarensctso Jemno, 2010

6.3 YueOHO-MeTOMUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThI
He ncnons3yercs

6.4 HopmaTuBHbIe NpaBoOBbIe JOKYMEHTbI

He ucnons3yrorcs

6.5 UntepHeT-pecypcsl

He ucnons3yrorcs

6.6 Unble HCTOYHUKHU

He ucnons3yrorcs

7. MarepuajbHO-TeXHHMYecKas 0a3a, MH(GpOPMAIHOHHBIE TEXHOJOITHH, HCIIOJIb3yeMble
NPH OCYLIECTBJICHHH 00Pa30BATEJIbHOI0 NPOLEcca 0 AUCHHILVINHE, BKJII0Yas
nepeveHb NPOrpaMMHOI0 odecrieyeHusi U MHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
(mpu He00X0AMMOCTH)
I[J'ISI IMPOBCACHUA 3aHATHHI 110 JAUCIUIIIINHE H€06XOI[I/IMBI AyAUTOPUHN JICKHUOHHOI'O TUIIA U
CEeMMHAPCKOI'0 TUIAa COOTBETCTBYIOLIEH BMECTUMOCTH, 000PYAOBaHHBIE TIOCKOW U MapKepaMHu.
HHupopmalinoHHbIE TEXHOJIOTUN HE PUMEHSIOTCA.



