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1. IlepedeHsb MJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 AUCHMUILIMHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/bHON NPOrpaMMbl

1.1. Jucuummumuaa b1.b.12 MaremaTtuka oOecrieyuBaeT OBJIQJCHHUE CICAYIOIIMMHU
KOMIIETCHIIMSIMH C YUETOM dTara:

Kon srama
Kon HanmenoBanmne HammeHnoBanwme 3Tama OCBOCHHUS
KOMIIETEHITHN KOMIIETEHITUN OCBOCHHA KOMIIETEHIIUU
KOMIIETEHITUN
VYK OC-9 CriocoOHOCTB YK OC-9.1 CriocoOHOCTB MCITOJIB30BaTh
HCIIOJIb30BaTh OCHOBEI SKOHOMUYECCKUE 3HAHUS JIJIs
9KOHOMHYECKHX 3HAHUH B MMOHUMAHUS U OIIEHKH MPOIICCCOB B
pa3nu4aHbIX chepax YKOHOMHYECKOU cepe Ku3HU
IEeITEIbHOCTH o0I11ecTBa Ha Pa3IMYHbIX YPOBHSIX;
MPUMCHSTh MaTeMaTHICCKUH
WHCTPYMEHTAPUH 7Sl peLICHU
SKOHOMHYECKHX 3a7a4 (METO/bI U
pe3ynbTaThl MAaTPUYHOMN areOpsl,
AHAJIMTUYECKOW FEOMETPUU U
TEOPHUH BEKTOPHBIX MPOCTPAHCTB)
YK 0C-9.2 CIOCOOHOCTH OLIEHUBATH

pa3IMYHbBIE ACTIEKTHI COLUAIBHO-
HKOHOMHUYECKOW MOJIUTUKU
rocy/1apcTBa, JA€1aTh MPOTHO3BI
OTHOCHTEJIBHO JaJIbHEeHIIero
(GYHKIIMOHUPOBAHUS
HKOHOMHUYECKON CHCTEMBI;
NPUMEHSITh MaTeMaTHICCKAN
MHCTPYMEHTAPHH JUIs pelIeHus
HYKOHOMHYECKHUX 3aj1a4 (METOIbI
pe3yabTaThl TECOPUU (PYHKIMHA
JIECTBUTEIEHBIX IEPEMEHHBIX U
g depeHIaIbHbIX YPaBHEHUN)

B PE3YIbTATC OCBOCHUA NTUCHUIIIMHEBL Y CTYACHTOB NOJIKHBI OBITh C(I)OpMPIpOBaHLII

Kon srana Pe3ynbTarsl 00yueHus
OCBOECHHS
KOMIIETEHIIMHI
YK OC-9.1 3HATH: OCHOBBI JJMHEHHOW aJIreOpbl, aHATUTHYECKON TEOMETPUH U
YK OC-9.2 MaTEMATHYECKOr0 aHAIN3a,

YMeTh. CaMOCTOSTEILHO pa36I/IpaTBC$I B BOIIpOCaxX MpPUIIOKCHUA
MAaTEMATUYCCKHUX METOAO0B K pa3JIMYHBIM obnacTIM 3HaHHI>’I;

B.]IaIleTl) HABBIKAMM: PCIICHUS CTAHAAPTHBIX MATEMATUYCCKUX 3a1a4 U3
OCHOBHBIX pa3CIOB MAaTCMATUKU




2. O0beM THCHUILIUHBI B 324eTHBIX €IMHHUIAX € YKA3aHHEM KOJMYeCTBA aKaJeMHYeCKHUX WIH
ACTPOHOMHYECKHUX YACOB, BbI/IeJIeHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aloumxcs ¢
npenojaasareseM (10 BHAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOATEILHYI0 Pa0oTy 00y4arommuxcs
U MeCTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl.

O0beM TUCHUTIINHBI

Y4eOHBIM IIJIAHOM JUTS JUCIUTUTMHBE MaTeMaTHKa YCTaHOBIJICHO:
- TPYAOEMKOCTH TUCIUIUIHHBI- 6 3.¢.,
- KOHTakTHas paboTa ¢ mpenogaBareiaemM — 116 yaca, B ToM uncie 52 vaca — jgexuuu, 60
yacjd — mpakTHUECKUE 3aHATHSA, 4 yaca - KOHCYJIbTAllUH;
- caMocTosTeNbHas paboTa — 64 yaca.

Mecto aucuuninnsl B ctpykrype OIl BO

Jucrumirna MaTeMaTnka n3ydaercs B TedeHue 1-2 ceMecTpos.
dopma npoMeKyTOUHOM aTTecTanuu — 3a4deT (1 cemectp), sx3ameH (2 cemectp).

3. Conep:kanue TUCHMILIHHBI, CTPYKTYPHPOBAHHOE M0 TEMaM C YKa3aHHEM OTBeIeHHOI0 Ha
HUX KOJIHYECTBA AKAJTEMHUYECKHX HJIH ACTPOHOMHYECKHX YACOB H BHI0OB Y4eOHBIX 3aHATHIA
M CTPYKTYPa JHCHHILTHHBI
(ounast hopma 0OyueHusI)

O0beM TUCIHTUINHEI (MOMYIIS), Yac. ®opma
KonrakTHas pabora rexymero
KOHTpOJIA
No 11/ HauMeHOBaHUE TEM W/WIU 00y4aroIIXCs yCIIeBaeMo
=i pasiesioB Bcero HPETIoIaBaTCIEM CP | e,
110 BHJaM Y4eOHBIX 3aHSITHI TIPOMEKY~
TOYHOH
i | JIP n3 | KCp aTTeCTALIH
Paszpnen 1 JIuneiinas anredpa u anaJautTuyeckasi reomerpus (1 cemectp)
Tema 1 Martpuipl, CUCTEMBI JIMHEUHBIX 38 10 12 16 | O,KP
YPaBHEHUH, OIIPENEIUTENN
Tema 2 | AHamuTHueckas TeoMeTpHs Ha 36 10 10 16 | O,KP
TUIOCKOCTH U B IPOCTPAHCTBE
Tema 3 | N-MepHbIE BEKTOPHBIE MPOCTpaHcTBa | 34 8 10 16 | O,KP
ITpoMexyToUYHAs aTTECTAIUS 108 28 32 48 | 3auer
Pasznen 2. MatemaTuyeckuii anaaus (2 cemectp)
Tema 4 | OyHKIIMOHATBHAS 3aBUCUMOCTD U 8 4 4 2 O, KP
npenen QyHKINH, HeTTPEPHIBHOCTD
GbyHKIIH
Tema 5 | IlpousBoxanas u auddepennuan 14 4 6 4 O, KP
(YHKLINY, TPUITOKEHUS
MIPOU3BOJHOM K HCCIIEA0BAHNIO
(hyHKIHI
Tema 6 | MHTErpanbHOE HCUUCIICHUE: 12 4 4 4 O, KP
HEOIpeIEIEHHBIN, ONPEICIEHHBINA U
HECOOCTBEHHBIN HHTETPAIbI
Tema 7 | OyHKUMK HECKOJIBKUX MEPEMEHHBIX: | 12 4 4 4 O, KP
Hpe/ielt, HeMPEePHIBHOCTB,
MPOU3BOIHEIE, SKCTPEMYMBI
(YHKIMH 2-X IEpEeMEHHBIX




O0BeM TUCIUIUINHEI (MOJYJIIS), Yac. Dopma
KonTakTHas pabota Texymero
KOHTPOJIA
No /i HanmenoBanue TeMm u/wiu 00y4aOIIHXCS C ycIeBaeMo
B pasenoB Bcero HpEToaBaTeieM CP | o,
0 BU/IaM YIE€OHBIX 3aHATHI TIPOMEXKY-
TOYHOM
J JP 3 KCP aTTecTallui
Tema 8 | KomIiuiekcHble uncia 10 4 4 2 O, KP
Tema 9 | duddepennmansaple ypaBHEHHUS 14 4 6 4 O, KP
[IpomexxyTouHast aTTecTanus 108 24 28 20 ?GK Jamen
Bcero no gucumniinHe 216 52 60 68 | 36

Conep:xanue TMCUUILTHHBI
Paznen 1 JIuneiinas ajnredpa u aHAJIMTHYECKAs] TeOMETPUs

Tema 1. MaTpuubl, cuicTeMbl JIMHEHHBIX YPABHEHHUI1, ONpeeuTe/ I

[lonatue MaTpuupl, omepauui HaJ MaTpulamu, obpaTHas Mmarpuua, AnroputMm [aycca
IIPUBEICHUS MaTPULIB] K CTYIIEHYaTOMY BHJly U HaXOKJeHUsI 00paTHON MaTpulbl. [IoHSATHS: cucTeMbl
JUHENHBIX ypaBHEHUH, penieHus cucteMbl. Meton ['aycca pemenus cucteM JTMHEHHBIX ypaBHEHUH.
Kputepun coBMECTHOCTH U ONIPEEIEHHOCTH CUCTEM JIMHEWHBIX ypaBHEHUNH. OHOPOIHBIE CUCTEMBI
TuHENHbIX ypaBHeHuMU. [lonsTus ompenenuteneit: 2-ro, 3-ro u  n-ro nopsakos. CBoiicTBa
onpeaenutened. Meronpl BbluuciaeHus omnpenenuteneid. HaxoxxneHust oOpaTHOM MaTpuLbl C
nomouisto onpeaenutenei. [Ipasuno Kpamepa.

[MonsaTusi: Mmonenu JIeoHThEBa MEKOTPACIEBOTO OajlaHCca, MAaTPHUIIBI MPSMBIX 3aTPaT, BEKTOPA

BAJIOBOT'O IIPOJYKTa, BEKTOpPA KOHEYHOro MpoAykra. PopMynvpoBKa 3aJayd O IPOLYKTUBHOCTHU
Mozenn JIeoHTbeBa, KpUTEPUH POLYKTUBHOCTH MATPHULBI IPSMBIX 3aTpart.

Tema 2. AHaJMTHYeCKAs TeoOMeTPHUs Ha IVIOCKOCTH M B IIPOCTPAHCTBE

IlonsiTHEe BEKTOpa Ha IUIOCKOCTU U B IPOCTPAHCTBE, JIMHEWHBIE ONEpAllUU HaJl BEKTOPaMH,
cBoiicTBa aTuX onepauui. [loHsTue Oa3uca W KOOpAMHAT BeKTOpa. JleKapTOBBI KOOpAUHATHI Ha
IUIOCKOCTH M B TIpocTpaHcTBe. CKalsipHOE IPOU3BEACHUNM BEKTOPOB, CBOMICTBA CKAaJIPHOTO
Mpou3BeJcHUs. BekTopHOE Npou3BeAcHUE. YPaBHEHUS NPSIMOM Ha IUIOCKOCTH W IUIOCKOCTH B
IIPOCTPAHCTBE. 3a/la4l HAXOXKJIEHUS: yIiia MEKIy NPSAMBIMH, YIJIa MEXAY IUIOCKOCTSIMH, PACCTOSHUS
OT TOYKH JO MNPSMOM, PACCTOSHUS OT TOYKHU /10 IUIOCKOCTH. DJIEMEHTHl TEOPUHM KPUBBIX BTOPOTO
MOpsIJIKa.

Tema 3. N-MepHbIe BEKTOPHbIE IPOCTPAHCTBA

[ToHaTne n-MepHOro BEKTOPHOTO NpocTpaHcTBa. [loHsATHEe OGa3uca M paHra MHOXECTBA
BEKTOPOB N-MEPHOTO BEKTOPHOTO MpOCTpaHcTBa. lIoHATHME MOANPOCTPaHCTBA M PA3MEPHOCTH
HOJIPOCTpaHCTBA. MeTo/ MOCTpOeHUs (PyHIaMEHTAIbHOM CUCTEMBI peIlIEHUH OTHOPOIHON CUCTEMBI
JIMHENHBIX YPABHEHUM.

EBKIMIOBBI BEKTOPHBIE MPOCTPAHCTBA, HAXOXKJEHUS OPTOHOPMHPOBAHHOro Oasuca. Meron
HaVMEHBIIINX KBaJIpPaTOB. ANIIPOKCUMALINS SKCIIEPUMEHTAIBHBIX JAHHBIX IPSIMBIMH.

HaxoxxneHne cOOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHHH MAaTpHIlbl, MPHUBEICHHE
MaTpUILbI K AMaroHaJIbHOMY BH]TY.

Pa3zgen 2. MareMaTH4YeCKHIi aHAJIN3

Tema 4. DyHKIHMOHAJIBbHAS 3aBUCHMOCTDb U Npeaes pyHKIUM, HeNPepPbIBHOCTh (PyHKIIUK
OneMeHTapHble (QYHKIWH, TpaQuKH dieMeHTapHbIX (QyHKIuH. beckoHeuHo Manble u
OeckoHeYHO Oompinue (QYHKIIMU, TeopeMbl O OecKOHeuHO MaibiX. [loHsTHe Tipeaena ¢yHKIIWH,
TeopeMBl 0 npeaenax. Yucno Dinnepa, NpUI0KEHUS Yuciia Diiepa K BBIYUCIEHUIO ITpenenos. [lonsaTue
HENPEepbIBHOCTH (PYHKIIMM B TOYKE M Ha OTpe3Ke. TeopemMbl O HENpephIBHBIX (YHKIMAX.



Knaccugukamus Touek paspbiBa. CBoiicTBa (yHKIMH HENpPEphIBHBIX Ha OTpe3Ke: Teopema
Beitepmtpacca u Teopema Kormm.

Tema 5. IlpousBoanas u fuddepeHunan GyHKUHT, IPUIOKEHHUS NPOU3BOAHOH K HCCJIEI0BAHUIO
GyHkumi

[Tonatue npon3BoaHOM QyHKIMM B TOUKE. | '@OMeTpUYECKH CMBICI IPOU3BOIHON, YpaBHEHHE
KacaTenabHOM. OcCHOBHbIE (DOPMyJIbl M IpaBHia BbIYMCIEHUS Npou3BogHOM. [IpaBuno Jlonurass.
[Tonstue muddepennnana ¢ynkuum, auHeapuszauus ¢yskuun. [Ipumenenus nuddepennuana K
npuOIIMKEHHBIM BbluucieHusM. MccnenoBanne (yHKIMM Ha MOHOTOHHOCTh W HallMuue TOYEK
skcTpemyMa. MccrnenoBanue QyHKIMM Ha BBITYKJIOCTh W HAJIMUUE TOUYEK Mepernda. BepTukanbHble,
TFOPU30HTAJIbHBIE U HAaKJIOHHBIE acUMNTOThL. OO0IIas cxema ucciefoBaHus QYHKLHUU U MOCTPOCHUS
rpaduKoB, TPUMEPHI.

Tema 6. UnTerpajibHOe HCHHCIEHHE: HeONPeaeJJéHHbIH, OnpeaeJéHHbIN U HecOOCTBEeHHbII
HHTErpajbl

[TonsTre mnepBOOOpa3sHOW U HEOMPENENIEHHOTO HHTErpajia, CBOWMCTBA HEOMPENEIEHHOTO
uHTerpana. Tabmmunaple wHTEerpansl. OCHOBHBIC IpaBHJa WHTETPHPOBAHUS: 3aMEHA MEPEMEHHOM,
BHECEHHE MMoJ 3HaK muddepeHirana, HHTerpupoBanue mo yactsaMm. [Ipuémbl MHTErpupoBaHUS IS
HEKOTOpBIX  KjJaccoB  (YHKUMH: pPALMOHAIBHBIX  ApOOEH, GyHKIMI C  paaukaiamu,
TpuroHoMmerpuueckux ¢GyHkiuii. I[lpumepsl ¢GyHKIUN, HE HMHTETPUPYEMBIX B 3JIEMEHTAPHBIX
¢yukuusax. IlonaTue ompenenéHHOro MHTErpana, CBOMCTBa ompenenéHHoro unrerpaiga. dopmyna
HeroTona-JleliOnuna, npu€Mbl  BBIUKMCICHUS  ONPEACIEHHBIX  WMHTErpajoB.  [IpumoxeHus
OTpeNeIEHHOT0 WMHTEerpajia K BBIYHCICHHIO TUtom@aneid u o0némoB. [loHATHE HECOOCTBEHHOTO
uHTerpana 1-ro u 2-ro pozga. [Ipu3zHaku cXxoquMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

Tema 7. DyHKIIMH HECKOJIBKHUX NePEMEHHBIX: Npe/ieJi, HeMPepbIBHOCTh, IPOM3BO/AHBIE,
IKCTPEMYMBbI (PYHKIHMH 2-X NIePeMEeHHbIX

[Tonstue pynkuuu n-nepemeHHbIxX. [lpenen nu HempephIBHOCTh PYHKIMHU  2-X NEPEMEHHBIX.
YacTHble MpoOU3BOAHBIE U uddepeHnMan g (YHKIMHA 2-X TEpEeMEHHBIX, MPOU3BOAHAS II0
HalpaBlieHUIO, TpaaueHT. [loHsaTue skcTpeMyma [uisi (QYHKIHMHM 2-X TEPEMEHHBIX, JIO0CTATOYHOE
ycioBue 3KcTpeMyma. IloHATHE yCIOBHOrO J3KCTpeMyMa, METOJ MHOXxuTened Jlarpamxka nis
HaXO0X/IEHUS YCIOBHOTO SKCTpeMyMa. 3ajiada HaX0Xk/IeHUs HauOOJbIIEr0o 1 HAaUMEHBIIIETO 3HAYEHUS
GyHKIMU 2-X IEPEMEHHBIX B 3aMKHYTOW U OrpaHMYEHHOH 00acTH.

Tema 8. KommuiekcHbIe YHcIa

HOH?[TI/IG MHOXECTBa KOMIIJICKCHBIX YHCCII, anre6panquKMe onepam/m Haad KOMIIJICKCHBIMH
yrcnamMu. AnreOpandeckast 1 TpUrOHOMeTpuueckas Gpopmbl KomIuiekcHoro yucna. ®opmyna Myaspa
u (Qopmyna HU3BICYEHHUS KOPHS N-OM CTEMEHH U3 KOMIUIEKCHOTO uucia. [lokaszarenpHas ¢opma
KOMIUIEKCHOTO yHcla, popmyna Dinepa A MHUMOW SKCIIOHEHTHI.

Tema 9. ludgdepeHunanbHbIe YPABHEHUSA

[lonatue nuddepeHMATBHOTO ypaBHEHHS n-ro mnopsaka. 3agada Komm, Tteopema
CYLIECTBOBaHMS M eauHCTBeHHOCTH. Jluddepennuanbupie ypaBHeHHs 1-ro mopsaka ¢
paszzensromuMucs nepeMeHHbIMH. OnHOpoHbIE TuddepeHIaabHble ypaBHEHUS 1-ro mopska.
Jluneitnsle auddepeHunanbHble ypaBHeHus: 1-ro mopsaka. YpaBHeHus bepnymiu. YpaBHenus B
nonHeIX auddepennuanax. Jluneitnsle audQepeHunanbHbe  ypaBHEHHUH 2-TO  Mopsaka C
MOCTOSTHHBIMU KO3 (QULIMEeHTaMHU.

4. MartepuaJjbl TeKyliero KOHTpPOoJsl yCrneBaeMocTH o0yyarommxcs 1 GoHjg
OLICHOYHBIX CPeACTB NPOMEKYTOYHON ATTECTALUM 10 JUCHHUIINHE

4.1. ®opMbl M METOAbI TEKYIIETr0 KOHTPOJISI YCIIEBAEMOCTH 00Y4aIOIIMXCS U
NMPOMEKYTOUHOI aTTecTAllU

4.1.1. B xone peanuzarnuu aucuuruiiabl b1.b5.11 MaTteMaTHKa UCIIOIB3YIOTCS CIEAYIOIIHNE
METOJIbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YyJarOIIUXCSI:



Tema

MeToabl TeKylIero KOHTPOJIA
yCIeBAeMOCTH

Paszned 1. J/Iuneiinas ajareopa u

AHAUINTHYCCKAA TreOMETPUSA

Tema 1. Martpunpl, cucTeMsl JIMHEHHBIX
YPaBHEHUH, ONIPEACIUTENN

Omnpoc, KonrponpHas padora

Tema 2. Ananiutudeckasi reoMeTpus Ha
IUIOCKOCTHU M B IPOCTPAHCTBE

Omnpoc, KonrponsHas padora

Tema 3. N-MepHbIE BEKTOPHBIE IPOCTPAHCTBA

Ompoc, KontposbHas pabota

Pa3zgen 2. MaTemMaTH4YecKHH aHAJIN3

Tema 4. ®yHKIIMOHAJIbHAS 3aBUCUMOCTh U
npenen GyHKINU, HEPEPHIBHOCTh (PYHKIIUU

Ompoc, KontposbHas pabota

Tewma 5. IlpousBoanas u quddhepeHman
(GYHKIINH, PUIIOKEHUS TPOU3BOIHOM K
WCCIICIOBAHHIO (PYHKITHIA

Omnpoc, KorrponpsHas padora

Tema 6. UHTEerpanbHOE UCUHUCIICHUE:
HEOIPEETEHHBIN, ONPEAETIEHHBIN U
HECOOCTBEHHBIH MHTETPaJIbI

Omnpoc, KoutponwsHas pabora

Tema 7. OyHKUHUH HECKOJIBKUX IIEPEMEHHBIX:
NpeJes, HEMPEPbIBHOCTD, POU3BOHBIE,
9KCTPEMYMbI PYHKIIMH 2-X IEPEMEHHBIX

Omnpoc, KoutponwsHas pabora

Tema 8. KoMmrutekcHasle ynciia

Omnpoc, KorrponpHas pabora

Tema 9. luddepennmanbupie ypaBHEHHUS

Omnpoc, KonrponpsHas pabora

4.1.2. 3a4eThl M IK3aMeH MPOBOASATCS B MUCbMeHHOI dopMme.

4.2.  Marepuaabl TEKYIIero KOHTPOJS yCeBAeMOCTH 00yYaAI0IIUXCS

BOl'lpOCBI AJISA CAMOIIOATOTOBKH U IPOBEICHUSA OIPOCOB HA 3aHATUAX

PA3JIEJ 1. JUHEHHASA AJITEBPA U AHAJIMTUYECKASI TEOMETPUA

Tema 1. MaTpuibl, cHCTeMbl JTHHEHHBIX YPABHECHHH, ONPeaeIMTe N

1. OOBACHUTH, KaK ONPEICISIFOTCS ONepaIlMy HaJl MATPULIAMU: CJIOKEHHUE, YMHOKEHHUE, YMHOKEHHUE Ha YHCJIO.
CdopmynupoBath CBOMCTBA 3THX OIEpaIlMii, HA IPUMEpPaxX MPOBEPHUTH CIPABEIUBOCTh HEKOTOPHIX CBOMCTB.
Joxkazatb, uro ecim ast matpuil A u B BeimonHsercs paBeactso AB = BA , To A u B kBagpaTHble MaTpHIlbl

OAMWHAKOBOTI'O IMOpsAAKA.

2. OOBIICHUTH, KaKWe MAaTPULBI Ha3BbIBAIOT CTYIIEHYATHIMH, TJaBHBIMU CTyNEeHYaThIMU. [IpuBecT mpumepsl
CTyNeH4YaThIX MaTpuLl. M310xuTh anroput™ I'aycca npuBeeHUs MaTPULbI K CTYIIEHYaTOMY BUIY IIPY IOMOLIN

9JIEMEHTApHBIX PeoOpa3oBaHMii CTPOK.

1110 -1
21 1 0

4 3 1 -2
53 2 -1

[IpuBectu maTpuiry

= N O

3. OOBICHUTH, KAKHE MATPHIIBI HA3BIBAIOTCS OOPATUMBIMH, ITPUBECTH MTPUMEPHI 00PATUMBIX U HEOOPATUMBIX
Matpuil. M3noxuth anroputm ["aycca HaxoxneHus oopaTHoi MaTpuiibl. [lokasars, Kak ¢ MOMOIIBIO AITOPUTMa

l"aycca onpenenutsb, oOpaTuMa 11 MaTpuLa.

-1 2 -1 -2 3

Pemmth MaTpuuHoOe ypaBHenue: | 2 -1 o |[X=| 2 -1
0o 1 1 1 -2

K I''TaBHOMY CTYIICHYAaTOMY BUAY.




4. OOBICHHUTH, YTO MOHMMAETCS TOJ[ CUCTEMOHN JMHEWHBIX ypaBHCHHM, PEIICHUEM CHUCTEMBI, MaTPUYHOM
3alMChl0 CHUCTEeMBbl. [IpuBECTH MpUMEpPHI: COBMECTHOM, HECOBMECTHOM, OMpPEAENIEHHOM MU HeoIpeaeaEHHON
CHUCTeM IMHEHHBIX ypaBHeHHWH. Ha mpuMepe mokaszaTtb, YTO TPH DJIEMEHTapHBIX MPeoOpa3OBaHUIX
PACHIMPEHHON MaTPHUIIBI CUCTEMBI MTOJIYy4aeTCsl CUCTEMa PaBHOCHIIbHAS HCXOIHOM cUCTEME.

3x1+4x2+><3 +2x4:3 3x1+4x2+x3 +2x4:3
Onpeﬂenmb, PaBHOCHUIIBHEBI JI1 CUCTCEMBI: 6X) +8Xy +2Xg3 +5x, =7 H 6%y +8Xy +2X3 +5x4 =7 ?
9x1 + 12x2 + 3x3 + 1Ox4 =13 15x1 + 20x2 + 5x3 + 15x4 =20

5. HM3noxute anroputMm l'aycca pelieHUss CUCTEM JIMHEWHBIX ypaBHEHWH. [IpUMEHUTH 3TOT alroput™M K
2%y +TXy +3Xg + X4 =6

PEIICHUIO CHCTEMBI 1 3x; + 5, + 2Xg + 2%, = 4. OOBACHUTB, KaK C NMOMOLIBIO alropurma I'aycca ompenenurs,
9xg +4Xy + X3 +TXy =2

COBMECTHA JIM CHCTEMa JIMHEHHBIX YPaBHEHUHN U SBJISCTCS JIM OHA ONPEACIEHHOM.

6. OOBSICHUTH, KaKWe CHCTEMBbI JIMHEHHBIX YpaBHEHHWI HA3bIBAIOTCA ONHOPOAHBIMHU. llokazaTh, Kak ¢
MOMOIIbI0  alropuTMa ['aycca pacro3HaTh: HMeEeT JM OJHOPOAHAs CHCTeMa JIMHEHHBIX YpaBHEHUH
HeTpHuBHajJbHOE pemeHne. ChopMynupoBaTh 1OCTATOUHOE YCIOBUE CYILIECTBOBAHHS HETPUBHAIILHOTO PEIICHHS
Yy OJHOPOJHOM CHCTEMBI JIMHEHHBIX YpaBHEHWH, MMOKa3aTh Ha INPUMEPE, YTO ATO YCIOBHE HE SBISETCA
HEOOXOUMBIM.
2X1+ Xy +3Xg + X4 =0
PemnTh OTHOPOAHYIO CHUCTEMY 4 3% +5x, +2x3+2x, =0, @ 3aTeéM HaWTH oOllee pelleHHe CHCTEMBbI
9X) +4Xy + Xz +7X4 =0

Xq =1
2x1+7x2+3x3 +x4:2 _0
3x1 +5%y + 2x3 +2xy = 3, €CJIM U3BCCTHO e€ yacTHoe peuIcHuc 2 0
9xl+4x2+x3+7x4:9 3:

Xg4 = 0

7. OOBSICHUTBH, YTO MOHUMAETCS 101 ONpeAeauTeneM Matpulsl. CGopMyITHpOBaTh CBOMCTBA ONIPEAEeTUTENCH.
Ha npumepe mnokaszath, YTO ONpeAETMTENb C OBYMS PaBHBIMH CTPOKaMH DPaBEeH HYIIO  (PaccMOTpPETh
omnpeaenuTens 3-ro mnopsanaka). [loka3zaTh, Kak BBIYUCISETCS ONpEAETUTENh BEPXHETPEYTOJIbHON MaTpPHIIBL.
N3n0KuTh METO BBIYUCIEHHS ONIPEIETUTENS IPHUBEICHUEM €0 K TPEYroJbHOMY BUAY. [[puMEHHUTD 3TOT METOT
2 1-21
-5 1 3 -1
11-11
1-201

K BBIYUCJICHUIO OIIPEACTIUTEIIA MaTpPUIIbI

8. Bwmucars ¢GopMmyny s HaXOXIEHHs OOpaTHOW MAaTpHIBl C TOMOIIBIO NPUCOSAUHEHHON MAaTpHIIBL.

111 0o 0
[IpuMeHUTh 3Ty (GOPMYNy K PEIICHHIO MaTpHYHOro ypaBHeHus: |1 2 2 [X=| -1 o |. ChopmymrpoBath
2 34 -2 -1

yciioBue 06paTI/IMOCTI/I MaTpuilbl Ha SI3bIKC onpeﬂenHTeneﬁ. I/ICHOHLBYSI 9TO YCJIOBHC, HalTH BCE 3HAUCHHS k,

11

1
IIPY KOTOPBIX MaTpuua | 1 ABIISIETCS] 0OpaTHUMOH.
2

2 2
3 k
9. C(l)OpMyJ'II/IpOBaTL IIpaBUIIO KpaMepa. HpI/IMeHI/ITB IIpaBUJIO KpaMepa AJi1 pelIeHUs CHUCTCMbI
-3Xy+ Xy —4xg3 =6
2%y = 2%y + X3 =1 , CACJIATDH IIPOBCPKY. C(bOpMyJ'II/IpOBaTL yCJI0BHUC (Ha SA3BIKC OHpeI[eJ'II/ITeJ'IeI/I), IIpu KOTOPpOM
—><:|_+3x2—x3 =1
cucrema N - IMHEHHBIX ypaBHeHI/Iﬁ C N - HEU3BECTHBIMU MMECT CAUHCTBCHHOC PCIICHUC. I/ICHOHI)?;y?I 9TO
Xp+ 2%y =3

yciioBue, HaWTH BCE 3HAUCHMUS k, IIpU KOTOPBIX CI/ICTCM&{ " 1 HMECT CAMHCTBCHHOC PCIICHUC.
X1+ kxy =
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10. OOBSACHUTH, YTO IOHUMACTCS TO]T MOJIENIBIO0 JICOHThEBA MEKOTPACIEBOTO OalaHca U B YEM CyTh ITPUHIIUTIA
JTUHEWHOCTH MaTepHalbHBIX 3aTpar. ChopMynnpoBaTs KpuUTEpUd MPOAYKTUBHOCTH JUISI MATPHUIIBI MPSIMBIX
3arpar.

B crnenyromeli Tabmuiie npuBecHB! JaHHBIE 00 HMCIOJHEHHM OajaHca 3a OTYETHBIA MEPHOA B YCIOBHBIX

JCHE)XKHBIX SANHNIAX.

[Totpebnenue
Otpacie Koneunslii npoaykt | BanoBoil npoaykt
1 oTpacis 2 oTpacnb
1 100 160 240 500
2 275 40 85 400

Brrancnuts HEOOXOMUMBIA 0OBEM BAIOBOTO BBIMTyCKAa KAXKIOW OTPACIH, €CIIM KOHEYHBIH MPOIYKT IEePBOU
OTpaciy AOJDKEH yBeIHUUThes Ha 25%, a BTOpoil orpaciu — B 1,5 pasa.

Tema 2. AHaIUTHYECKAS reoMeTpus Ha IJIOCKOCTHU M B IIPOCTPAHCTBE

1.  OOBSCHHUTH, YTO TIOHMMAETCS MOJ BEKTOPOM Ha IUIOCKOCTH M B MpocTpaHcTBe. ONpeaenuTh onepamnuu
CJIO’KEHHSI BEKTOPOB M YMHOXKEHHsI BeKTopa Ha uuciio. ChopmynupoBaTh cBOMCcTBa 3THX onepanuid. [lokazaTsb
Ha IPUMEDPE, YTO CIO0KEHHE BEKTOPOB aCCOL[UATHBHO.

3Has BEKTOpHI, Cly)Xallde CTOpoHaMM TpeyronbHuka: AB=a,BC=C,CA =D, mnaiitu BekTOpHI,
COOTBETCTBEHHO KOJUTHHEAPHBIE OMCCEKTPUCAM YTIIOB ATOTO TPEYTOJIBHUKA.

2. OmpenenuTh MOHATHUS TUHEHHON 3aBUCUIMOCTH U TMHEHHOM HE3aBUCUMOCTH CUCTEMBI BEKTOPOB. [lokazatsh,
YTO JII0OOBIC TPH BEKTOpa Ha IUIOCKOCTH JIMHEHHO 3aBUCUMBI. BBecTu monsTHe Oasuca u cHOpMyJIMpOBaTh
TeopeMy 00 onrcaHuM 0a3UCOB Ha IIOCKOCTH U B pocTpancTBe. OOBSCHUTD, YTO TAKOE OPTOHOPMHUPOBAHHEIH
0a3uc 1 KOOPIWHATHI BEKTOPA B JaHHOM Oaszuce. OnpeenTh MPSMOYTOIBHYIO IEKAPTOBY CUCTEMY KOOPIUHAT
Ha IJTIOCKOCTH U B IIPOCTPAHCTRE.

Omnpenenuts, MPU KaKKX 3HAYEHHIX P M ( CHcTeMa M3 IBYX BektopoBa = (-2,3,p) u b= (q,-6,2) nuneiiHo
3aBHCHMA.

3. [Jlate ompeneneHue CKIAPHOTO NPOU3BeACHUS BeKTOpoB. CdopMynupoBaTh CBOMCTBA CKAJISIPHOTO
npousBelieHUs. BrpimucaTh QGopMylly Ul BBIPaXKEHHS CKaSIPHOTO MPOM3BEICHHS Yepe3 KOOPIAHHATHI
MepeMHOKaeMbIX BEeKTOpOB. OOBICHUTH, KaK HaXOAWUThH JJIMHY BEKTOpa M KOCHHYC YIlia MEXIY BEKTOpaMH
yepes3 CKAISIPHOE NMPOU3BENICHHE.

Haiiti koopauHaTh BeKTOpa X KOJUTHHEapHOro Bektopy a = (2,1,-1) u ynosierBopsiromiero yciaosuio (X, a )

=3.

4. OOBICHHUTB, KAK COCTABUTH YPaBHEHHUE MPSIMOH, ECJIM U3BECTHA TOYKA HAa IPSIMOM M BEKTOP OPTOTOHAIBHBIH
npsMoii  (oOmiee ypaBHeHHE mnpsMoii). [IpuBecTH cooTBeTcTByOUMi NpuMmep. Brimucats ¢opmymy mmns
HaXO0XJIEHUS PACCTOSHUS OT TOUKH JI0 MPSIMOU.

Haiitu paccrosiaue ot Toukn A(21,32) go npsimoit m: 2X + 3y — 8 = 0, a Takke TOYKY, CHMMETPUIHYIO TOUKE

A(21,32) oTHOCHTENHHO 3TOU MPSIMOH.

5. OOBsCHHTB, KaK COCTABUTh YpaBHEHHE INPIMOI B CiIydae, eclii M3BECTHA TOYKA HAa TPSMOW U BEKTOpP,
napaJulelIbHbIA JaHHOH MpsMOH (KaHOHHYECKOE ypaBHEHHUE TPSIMOii), a TAKXKE B CiIydae, €CIM U3BECTHA TOYKA
Ha MPSAMOH M YIJIOBOH KOA(Q(HUUIMEHT NpsMON (ypaBHEHUE MPSIMOM ¢ yriioBeIM Koadduuuentom). [Ipusectn
COOTBETCTBYIOIIHNE TIPUMEPHI.

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

napaensHoit cropone BC.

6. OOBSICHUTH, KAK COCTABHUTH YPaBHEHUE TNIOCKOCTH B CIyYae, €CIIM H3BECTHA TOUKA Ha TUIOCKOCTH B BEKTOP,
OPTOTOHANILHBIN K IIOCKOCTH (00IIee YpaBHEHHE TIOCKOCTH), a TAKXKE B CIIydae, €CIM U3BECTHBI TPU TOYKU
IJIOCKOCTHU, HE JieXkalue Ha oJHOM npsmoil. [IpuBecT cOOTBETCTBYIOIIUE TPUMEPHI.
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CocTaBuTh YpaBHEHHE IIOCKOCTH, Ipoxosmiel yepe3 Touky Mi(3,-1,2) nepnenaukynspHo Bekropy M;M, ,
rae Mz (4,-2,-1).

x+1 Y—2 z7+3 |- .
= = == a) ompene
1 > 1 Hu ~3 1 3 ) onpenenursb,

Jexar i npsMeie M u | B oxHo# tockocty; b) onpenenuts yron Mexay npsambiMa M u | ¢) cocrtaButh
ypaBHEHHE IUIOCKOCTH, mpoxosiiieii uepes Touky A(1,11) mapamnensso npsimbim M u |

7. JlaHbl npsiMble B IpocTpaHcTBe: M.

2x-3y+1=0
8.  JlaHEI: mpsMas B MPOCTPAHCTBE, 3aJaHHas cucTemMoit | utouka M (1,0,1):

Xx—2-2=0

a) COCTaBUThH ypaBHEHHUE NPsAMOH | B KaHOHUYIECKOM BHIIC;

b) cocTaBuTh ypaBHEHHE MIIOCKOCTH MEPICHANKYIAPHOM tpsivmoii | 1 poxoasiieit uepes Touxy M (1,0,1);

¢) Haiitu paccrosaue ot Touku M (1,0,1) mo mpsmoii |.

9. [Ilycrts KpuBas ¥ 3aJaHa ypaBHCHHEM: 4x% +6y° —4x+12y—5=0 (*).

a). [IpuBectu ypaBHEeHHUE (* ) K KAHOHUYIECKOMY BHJTY U BBIITUCATh HEOOXOJMMBIC MPeoOpa3oBaHUs KOOPANHAT,
T.e. BelpaskeHuss X' u Yy’ 4epe3 X W Y COOTBETCTBEHHO M KoopauHathl Touku O, b).
KnaccuduiumpoBars KpUBYI0 ¥ B COOTBETCTBHHU C KAHOHHYECKUM YpaBHEHHEM, OJyYSHHBIM B II. ().

C). MI300pa3uTh Ha OJJHOM YepTekKe: HCXOTHYIO (CTapyro) cucteMy KoopauHaT OXy; HOBYIO CHCTEMY KOODIHHAT
O'X'y’, B KOTOpOIi KpHBas ¥ MMEET KAHOHMYECKOE ypaBHeHuUe (yka3as koopauHatsl Touku O'); kpuByro ¥ .

Tema 3. N-MepHBbIE€ BEKTOPHbIE IPOCTPAHCTBA

1. [latp onpeaeneHue N — MepHOro BeKTOpHOro mpocrpanctBa R" . OOBSICHUTH, YTO NOHUMAETCS TOX
6a3ucom MHO)kecTBa M BekTopoB u3 R". U3n0XHUTh adroputM HaxoxAeHUs 0a3uca Il KOHEYHOI'O MHOYKECTBA
N — MEPHBIX BEKTOPOB.

Haiitn 6a3uc cucremsl Bektopos: V, = (1,1,3,-1) V,=(0,2,4,-4) V,=(1,3,7,-5) V,=(0,-1,-1,3) u BEIpa3uTh Bce

BCKTOPHBI 4YCPE3 0a3uCHBIE.

2. Jlath ompezeneHue eBKINAOBA MpocTpaHcTBa. OOBSCHUTH, YTO TaKOe JJIMHA BEKTOpA M yroj MEXIy
BEKTOpaMHU B €BKJIMJOBOM NpoCcTpaHcTBe. Ha nmpumepe mokasaTh, Kak HaWTH JUIMHY BEKTOpA U YIOJ MEXIY
BEKTOpPaMH B TIpoCTpaHcTBe R* . U3IOKHTH alrOpuTM HaXOXKIEHHS OPTOHOPMHPOBAHHOTO Oa3uca
IIPOCTPAHCTBA, IIOPOKAEHHOIO KOHEUYHBIM YHCIOM BEKTOPOB.

Haiitn oproHOpMupOBaHHKI Oa3uc mpoctpaHctBa L =<V, V, V,>  rneV,= (1,2,2,-1) V,=(1,1,-53) V;=
(3,2,8,-7).

3. OG’LHCHI/ITL, KaK HalTH HpI/I6J'II/I>KéHHOC pemIcHue HECOBMECTHOM CHCTEMBI TUHEHHBIX ypaBHeHI/If/i METOAOM
HaNMMCHBIIUX KBaApaTOB. N310xuThH TCOMECTPUUCCKYIO MHTCPIPETALIUIO 3TOr0 METOAA. HOKaSaTB, KaK HaWTH
O].LII/I6Ky IIOJIYYEHHOTI'O HpI/I6J'II/DKéHHOFO peICHuA (KBa,Z[paTI/I‘leCKOG OTKJIOHCHHC 52).
MeTtogoM HaWMEHBIIHX KBaapaToB HaWTH HpI/I6J'H/I>KéHH06 PEUICHUC HECOBMECTHOM CHCTEMBI JHHEHHBIX
Xp+ Xy =2
YPaBHEHHH 9 x; +x, =1 U ONPEJEIUTh OIIUOKY IOIy4YEHHOIO PEICHHS.
X + 3%y =0

4. OOBSICHHUTH, KaK C MMOMOIIBI0 METO/Ia HAMMEHBIIINX KBAJAPATOB ANMIPOKCHMHPOBATH SKCTICPUMEHTAILHBIC
JIaHHbIE PA3JIMYHBIMU KPUBBIMHU.
Brimucate  GopMysibl, TO3BONSIOIIAE ANIPOKCUMHUPOBATh 3KCIIEPUMEHTAJbHBIE JaHHbIe (DYHKIUEH Buma
y =ax + b. IToka3aTs, Kak HAWTH OLIHOKY, TOMYYEHHOM arpoKcuMaIun. OnpeneanTs, Kakas u3 IByX QyHKIHI
zax+bwm y= ax?+bx+c JIy4Ile alpoOKCUMHUPYET CIIEAYIOIINE DKCIIEPUMEHTAIILHBIE TaHHbBIC:
[x]ol1[2]3]




12

ylo[1[1]1

5. Jlatp ompenencHue COOCTBEHHOTO BEKTOpPA W COOCTBEHHOTO 3HAYCHHS MATPUIBL. V3JIOXKUTH anroputm
HaXOXXIIEHUSI COOCTBEHHBIX 3HAUEHUH W COOCTBEHHBIX BEKTOPOB MaTpuilel. ChopMymupoBaTh KpUTEpU
moio0us MaTpHIlbl AUaroHaNbHON. HaiiT coOCTBEHHBIC 3HAYCHUSI M COOCTBCHHBIC BEKTOPBHI MATPHUIBI A =

011
1 0 1 | v BBICHUTH, IOJIOOHA JIU MATPHUIIA A JHArOHAIHHOM.
110

PA3JIEJI 2. MATEMATHYECKHUI AHAJIA3

Tema 4. ®yHKUMOHAJIbHAS 3aBUCUMOCTD U Npeaes PyHKUMH, HeNPEePbIBHOCTH (GPYHKIIUT

1. Haiitu o6macts onpenenenus Gynkuum: Y = arcsin (2x% +x).
2. Haiiru obnacts onpenenenns Gynkmun: Y = log, log;log , X.
3. Haiitu o6nacts onpenenenus u o6iacth 3HadeHnii Gpyukiuu: Y = Ig (1—2C0SX) .

4. Haiitu obnacts onpenenenns GpyHkiuu: Y = /SN % .

5. s GyHKImMU Y = i‘r—); Haiftn o6patHyio ¢pyukmmio X = f *(y) u ykasare eé o6nacts ompeneneHus (
D(f™)).

6. s pyHkipn Y :ﬂ ,tme —1<X<O0, naiitu obparayto pynxmmo X = f *(y) u yxasars eé
o6mnacts onpenenenus ( D(f ™) ).

7. Haittn f(X), ecin f (ﬁ) =X

8. MU ccnenosath QyHKIHUIO Y = 3§/(1— X)% + ‘°§/ (1+X)* Ha 9&THOCTD.

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

1-2/x
a) y=3x+1-2; b) y=hx*+2;¢c) y= W|1| ;d) y=arccos (x+1);e) Y= 1

1 1
f) y=eX: g yzexz;h) y =sin (arcsin x) ; i) y=arcsin(sin x); j) y=arctg(%);

9 y:(x—5)‘°&/?.

11. OOBSICHUTH HA npuMepax, Kakue q)YHKLII/II/I HA3BLIBAIOTCS 0ECKOHEYHO MAJIBbIM. yKaBaTL, B KakKOM CJiy4dac

OCHOBHBIE 3JIEMEHTapHbIC (PYHKIINH: x*, a*, e*, Inx,sinx, cosx, tg X sBisAOTCS GECKOHEYHO MAJIBIMU.

X

o o o X
CocraButh mIKany cpaBHenui s pynkmuii X, a*, €, INX ¢ ucnonp3oBanueM cuMBONIa «0 Majoe».

12. TIpusectu npumep (rpadudeckuii) Gynkunn f (X), koropas sBisiercst 6eckoneuno mManoil mpu X —>1 u
npu X =2, mpusrom f(1)=1u f(2)=2.

13. MoOXeT 1 OTHOIIEHHE IBYX O0ECKOHEYHO MaibIX (YHKIHHA (B OJHOM M TOH K€ TOYKe) ObITh OECKOHEYHO
OomnbiIoit GpyHkueit (B Toit xe Touke)? OTBET MOSICHUTb.

14. MoeT 1 OTHOLIEHHE ABYX OCCKOHEUHO Oonbnx (QyHKOHHA (Ipu X —> +00) ObITh OECKOHEYHO MaJIOH
¢dyskimeii (mpu X —> +00 )? OTBET MOSICHUTS.
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15. TIpuBectu npumep (rpadpuueckuii) dyukimu f (X), KoTOpas 0AHOBPEMEHHO SBISIETCS] OECKOHEYHO MAOif

npu X — 0 u Geckoneuno Gonpioi npu X — —o0, npu stom  f (0)=—1.

16. Ilpusectn npumep (rpadpuueckuii) dyukimu f (X), KoTOpas 0AHOBPEMEHHO SIBISIETCS] OECKOHEYHO MAoif
npu X — —00 u GeckoHeuHo Gonpuoi npu X — —1, npusrom f (—1)=0.

17. Vkasatb, B kakux ciydasx ¢yskumst f (X)=In (X+1)—2 sBisercs GecKOHEUHO MaloH, a B KaKMX
CiTy4asx 0eCKOHEYHO OOJBIION.

18. Ykazath, B Kakux ciydasx Qynkmus f (X)= ABJIsieTCsl OECKOHEYHO Mallol, a B KaKUX CIIydasx

OECKOHEYHO OOJIBIIOIA.

2—X o
19. Ykazath, B kakux ciaydasx gynkuus f (X)=e " —1 spnserca GeckOHEYHO MO, a B KaKMX CIydasx

0ECKOHEYHO OOJIBILIOMN.
20. latp ompeneneHue Toro, 9to b sBusercs npenenoMm yHknuu f(x) mpu X —>a,rme a u b umcna wim

3-4x-2x"

. 2.

too,re. lim f(X) =b. Joxasars, mons3ysacs onpenenenanem npenena, aro lim
X —a X—>0 X

21. llpuBectn npumep (rpadmueckuii) ¢ynkupn f(X), ST KOTOPOH OFHOBPEMEHHO BBIOIHSIIOTCS

cnenyromme math coornomennii:  lIm f (x)=-3, lim f(x)=1, lm f(X)=+w, Im f(X)=-x,
X—>+00 X—>—00 x—2-0 x—2+0

f(-1)=0.

22. Tlpusectu npuMep GyHKIMK OECKOHEYHO Maloii o cpasHeHuto ¢ Gynkuueit f (X)=In G mpu X —> +00,

23. Tlpusectu npumep GyHKIMKE GECKOHEUHO Maiol no cpasuenuo ¢ Gpyukiueit f (X)=2X+1 mpu X > 2.
24, Tlpusectn mpumep ¢yskmmu T (X), 1 KOTOpoH —CIpaBeIMBO  CIEAYIOIIEE COOTHOIICHHE:

X% 4 2% = o(f (X)) mpu X — +o0.

25. TlpuBectn npumep aByX pasmumunbix ¢ymxmmii f(X) u g (X) Takux, uro f(X)=0(3*+e*) u
g (X)=0(3"+€") mpu X — +o0.

26. Bepuo s, uro ecim T (X)=0(X) u g (X)=0(x) mpu X —> +, 1o u (f (X)+g (X))=o0(X) npu

X — +00 . OTBET IOSICHUTD.
27. Bemmcath acumMnToTHueckue (OpMyJsibl HEOOXOMUMBIC I BBIYUCICHUS CIICIYIOIIETO Ipejelia

21+ x% —cosx

lim ——————— a satem BbluMCIUTS 5TOT NpEsEN.
x>0 sin X

28. BeimucaTh acHUMIITOTHYECKHE q)OpMyJ'ILI H606X0,[[I/IMLIQ AJI4  BBIYUCIICHUSA CICAYIOLICro IHpeacia
. arcsin x+arctg x
lim

x>0 1-x-1

29. Bemmucarh acumnToTHueckue (OpMyJibl HEOOXOMUMBIC IS BBIYKCICHUS CIICIYIOIIEro Ipeelia

V1+x-31-x

lim , @ 3aTEM BBIYUCIIHUTH STOT MPEIE.
x—0 tg x

, 4 3aTEM BBIYUCINUTD 3TOT IPEACII.

2x-3
. . . x-1
30. BeinucaTh BTOpOi 3aMeyaTenbHbIN MPEJIEN, a 3aTEM BBIYUCIUTD MPEET lim .
X—+0 \ BX + 2

31. OmpenenuTh MOHITHE HETPEPHIBHOCTH (YHKIMH B Touke. [IpuBecTH KiacCHQUKAIUIO TOUYEK pa3pbiBa C
1+3x -1
COOTBETCTBYIOIIMMH NpuMepaMu. VccnenoBats XapakTep TOYEK pa3pbiBa GyHKUUH Y = -
X"+ X

2X

32. Onpenenuth XapakTep TOYEK paspbiBa pyHKIMn Y = —
X

—-X'
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33. IlpuBectu npumep (rpapumuecknii) ¢ynkmmu f(X), a1t KOTOpOHl OXHOBPEMEHHO BBIMNOJIHSIOTCS
crenyrorme yeiosus: T (X) ompenenena na mHOKecTBe ( —00,+00), B Touke X =1 ¢ynkuus f (X) umeer
yCTpaHHMBIH pa3psiB, B Touke X =2 ¢yukuus f (X) nmeer paspsiB THna «ckadok», B Touke X =3 (GyHKIHs

f (X) umeer paspsis 2-ro poza.

34. CdopmynupoBarh CBOWCTBa (DYHKIIMM HETPEPHIBHOW Ha OTpe3ke (Teopemy Beiiepmitpacca u Teopemy
Komm). [Tokaszate, 4To BCE YCIOBHS ATHX TEOPEM CYIIECCTBCHHEI.

. X
35. BepHo nu, 4TO QyHKUIUSL f(X) =S8In X _E MMEET TOYKY Tiepecedenus ¢ ocbto OX , mpuHaIekKanyo

V4
OTPE3KY [E, 7]? OtBer 060cHOBATE.

x3 —3x+1
36. Bepno mu, uro dpynxums  f (X)=————— orpanuuena na otpeske [3, 7] ? Otser o6ocHoBath.
X" =X
X' —4x+4
37. Bepno mm, uto ¢pynkuus T (X)= ——,——— OrpaHHM4€Ha Ha UHTEpBaJle (1, 5)? OtBer oGocHOBATH.
X —_

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

1. [atp ompeneneHne Npou3BOAHON QyHKIMU B Touke. OOBSICHUTH TEOMETPUUICCKUH CMBICT MTPOU3BOTHOM,
3ammcaTh OOIMMK BUJ ypaBHEHHs KacaTelbHOH K rpaduky ¢yHkmmm y = f(X) B Touke ¢ aOcimccoit Xo .
OOBscCHUTH, KaKk HAaWTH TPOU3BOIHYIO CJIOXHOW (YHKLUWH, BBIYUCIUTH [POU3BOIHYI0 (YHKIHU

y =In3arcsin Vx%—1.
- X

1 2
2. Haiitu mponsBoaHble PyHKINN: Y = In? IHZ&, y=1In ,/))((;1 + In(x —1)2 , Y= Ux (e 4 +1),

eX cos? x

2 X 2 X
2 X°+4 .4 X° 42X e
y=In?@e" +1+Ve® +4eX +1), y=>—" tarcsinix® ,y ==—— | y=In*(Vx2 -1) +
e 2X
3. CocTaBUTh ypaBHCHHE KacaTeJbHOW K Iapaboiie Yy = “3x? +2x+1 B TOUKAx ed IIEPECEUYEHUS C OCBIO
opauHat. Cnenarb 4epTéx.

4. CocraBHUTb YpaBHCHUSA KAaCATCJIIbHbIX K FI/IHep6OJ'I€ y= napajiCJIbHbIX HpHMOﬁ y= -3X. CI[eHaTL

+1
4epTeK.

5. CocraBuTh ypaBHEHHE KacaTelbHOH K rpaduky QyHKIMH Y =+ 2X —5, mpoBeIEHHON MepIeHANKYIISIPHO
npsiMoH, mpoxossmien gepe3 Touku A (1;1) u B(3;-1). Cnenats uepTéx.

" 2 .
6. CocraBUTh ypaBHEHHE KacaTelbHOM K Trpaduky (QYHKUHMH Y =X" —7X+ 6, NpOBeAEHHON NapajuleIbHO

IPSMOM, MPOXOALIEH Yepe3 HAauaIo KoopauHar nmoa yriom 45° ¢ monoxurensHeiM HanpasienueM ocu OX.
CrenaTh 4epTEXK.

7. Jatb onpenenenue nuddepenuuanom ¢pynkuun. [lokazars, kak ¢ moMoupo JudQepeHnnana moryqnTb
npuOMKEHHYI0 (OpMYITy [UIS OLEHKH MOTPEUIHOCTH Ay , KOTOpask BO3HHKAET MPH BBHIYMCICHUH 3HAUCHHS
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x2

dymkmmn y = f(x) B Touke X T AX. BBIYHCIHTB ¢ yKa3aHHEM TOrPEIIHOCTH 3HAUCHHE (BYHKIHN Y = 5
X -3
mpu  x=2 £0,001.

Xx+1

Xx+1

8. Haittu muddepentman gpynkuuit: y =sin32x; y = In(sin \/;) ;Y=

eX —e X In x

9. BBIUMCANTE TpeEsbl ¢ HOMONIBO paBuia Jlomurans: lim ——; lim —; [im xe™ X.
In(1+x) 1/x
x—0 x—0 X—>+00

10. OObscHUTH, Kakas (DyHKIMS Ha3bIBaeTCs MOHOTOHHOM Ha MHOkecTBe. [IpuBecTn mpumep QyHKIMH
BO3pacTarolieil Ha MHOKecTBe [ — 00, 1] wu yOnIBaromeil Ha MHOKecTBe [1, +00). JlaTh ompeneneHne TOYKH
IKCTpeMyMa. M3II0KUTh cXeMy HccieqoBaHus (DYHKIMH HA MOHOTOHHOCTh W HAIWYHE TOYCK DKCTPEMyMa.

[IpuMeHUTH 3Ty cxeMy K Gpynkuuu Y = In |X + 5| +1In |2X + 3| :

11. Omucate anropuT™M HaxXOKAECHUS HAaWOOJIBIIErO M HaMMEHBILIETO 3HA4YeHUH (pyHKIMH HEmpepbIBHOW Ha
2

orpeske. Haiitu HanGosnplee 1 HaMeHbIlee 3Ha4YeHUs! yHKOH Y = 2—4 Ha otpeske [1, 3].
X"+

12. OOBsICHUTB, B KAKOM CJIy4ae KpHBas Ha3bIBAeTCS BBINYKJIIOW (BOTHYTOW) B HEKOTOpoi Touke. [IpuBectn
npuMep QyHKIuH, rpa@uK KOTOPOH SIBISIETCS BBITYKIBIM B TOUKe X,=2. M310XKUTH CXEMy HCCIIEIOBaHUSA
(YHKIIMM Ha BHIMYKJIOCTh (BOTHYTOCTH) M HANIW4He TOYEK repernda. lIpuMeHHTH 3Ty cXemy K (yHKITHH
y =2In[x|—Injx-1].

13. [Jate ompeneneHUs: BEPTUKAIbHOM, TOPHU3OHTAIBHOM W  HAKIOHHOW acumnror. Ilpusectu

. 3[3 2
COOTBETCTBYIOIIKE NpUMEpHI. VcciienoBaTh Ha HAJIMUKE HAKJIOHHON acUMITOTH pyHKIuIo Y =V X~ + X° .

14. M310%UTh OOLIYIO CXeMy MCCIIEOBAaHUS QYHKIHMHA U MOCTpOeHHs UX TpadukoB. [IpuMeHUTH 3Ty cxemy K

byHkIMU Yy = Ux® —3x2 .

(x- 2)2 2 3 In x
15. MccnenoBaTh (PyHKIMU M MOCTPOUTH UX Tpaduku: Y = —3; y=x%e"X; y=x2(x-4)2 ; y=—F;
(x-1) Jx
y—X3+3X2_2' y = 1+x
x3 , ¥x2 41

Tema 6. UnTerpajibHOe HCUHMCICHUE: HEONPeaeI¢HHbIN, ONpeeIEHHbIN U HeCOOCTBEeHHbIN
HHTErpaJjibl

1. [atp onpeneneHue nepBoodpa3Hoi it QYHKIMK U HEOolpeaeaEéHHOro nurerpana ot pynkuun. [lpusectn
cooTBeTcTBYIOIME TpuMepbl. CHopMyarpoBaTh CBOWCTBO JIMHEHHOCTH JUIsSi HEONpPEJCNEHHOTO HHTErpaa.

x4 +3x% -1

ITonp3ysch CBOMCTBOM JTMHEHHOCTH U TAOJMYHBIMHA WHTETPaaMH BBIYHCIUTH HHTETPA I 7 1 dx
X —
3/\,2
. N 3+Vx° -2x
2. Bprucauts HeonpeAen€HHbBIM HHTErpa: #dX. Pe3ynbrar mHTErpHpOBaHHA IMPOBEPUTH
X

IuQepeHInpPOBaHUEM.
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3. OObsACHHTL Ha KOHKPCTHOM MIPUMCPE IMPAaBUIIO 3aMCHBI HepCMGHHOﬁ Ioa 3HaKoOM HeOHpe,Z[CJ'IéHHOFO

dx
I/IHTCFpaJ'Ia. MCHOJ‘IBI;y?I 3TO HpaBI/IJ'IO, BBIYUCIIUTH I/IHTeraJ'I .[2— .
VX +2X+

4, BpryucnuTh HCOHpCI[eJ'IéHHI)II\/'I HUHTCrpall (MO)KHO HCIIOJB30BaTh METOJ BHCCCHHUA II0A 3HaK

arctg x
muddepennmana): I—gz dX . Pe3ysibTaT MHTErpUpPOBaHMS NPOBEPUTH AU (EPEHIIUPOBAHUEM

1+x
5. C(bOpMan/IpOBaTI) HpaBI/IJ'IO I/IHTerI/II)OBaHI/ISI I10 4acCTsM. I/ICHOJ'II)SYH 3TO HpaBI/IJ'IO nu HpaBI/IJ'IO 3aMCHBI

MIEPEMEHHOM, BBIYMCIUTH UHTErPa Ie&XdX.

. o 2X
6. BrpruncauTs HeonpeaeaEHHbIN HHTETPAT METOIOM UHTETPUPOBAHHUSI 110 YACTSM: J(X +1)e“” dx.

3x%+1
(x=D)(x* -1)

7. BBIYMCINTH UHTETPaJ METOAOM HEONPeaeNEHHbBIX KO HUIINEHTOB: I

8. JlaTp ompezaeneHue ONpeAeNEHHOro0 HMHTerpana oT (yHKUWH, 3alaHHON Ha orpeske. ChopMmynupoBathb
CBOICTBa JMHEMHOCTH, AJJUTUBHOCTH W HWHTETPUPOBAHUS HEPABEHCTB Ul ONPEAEeNEHHOr0 HHTErpasa.

r
.. o [.2 2
Ilonb3ysCh ONpEACIIEHUEM BBIYKMCINUTE ONPEACIEHHBI HHTETrpall .[ r-—x“dx , rme r HEKOTOpOe
0
MIOJIOKUTEIIBHOE JEHCTBUTENBHOE YUCIIO.

9. H3510XuTh OCHOBHBIE CIIOCOOBI BEIYMCIICHHS ONPEAEIEHHOr0 HHTerpana: Gpopmyny Herotona-JleliOauna u
METO/ 3aMEHbl NEPEeMEHHON MOJ| 3HAKOM OIpedeNEéHHOro MHTerpana. Mcmonb3ys 3TH MeTOJbl BBIYHCIHUTH

X;de.

2
10. Brruucnuth onpenenéHHblii HHTErpail: J 2
X —2%x+2

1

11. PaccMOTpeTh T€OMETPUUECKHE MTPHIIOKEHUS OIPeIeIEHHOT0 HHTETpalla: BEIUMCICHUE TUIOIAAeH MI0CKUX
¢buryp u BelYMCIeHHE 0OBEMOB TelN BpalleHus. Berancinnts 00bEM Tema, MOIyYeHHOI0 OT BpalleHus (PUrypel,

OTpPaHUYEHHOHN MHUSAMHU: y =X —2, Y =2-X, Y= Jx.

12. OOBsACHUTH Ha TPUMEPAX, YTO MOHUMAETCS TOJ] HECOOCTBEHHBIMHM HMHTErpajiamMu 1-ro u 2-ro  poja.
CdopmynupoBaTh IPU3HAKH CXOAUMOCTH HECOOCTBEHHBIX MHTETPAIOB. BEIUUCITUTE HECOOCTBEHHBIN HHTETPa

+j3° dx
IxP-2x+10°
+00
coS2x dx
13. I/ICCJ'ICI[OBaTI) CXO0ANMOCTb HGCO6CTB6HHOFO I/IHTel“paJ'Ia: jl—z
+ X

1

Tema 7. DyHKIMN HECKOJIbKHX NEPEMEHHbIX

1. Ompenenuts noHsATHE QYHKIUHU N-IepeMeHHBIX. OOBICHUTD, YTO TIOHUMAETCS MO 001aCTHIO ONPEIEIICHHS
Y JIMHUSIMH YPOBHsI YHKIUHN HECKONBKUX IepeMeHHbIX. HaiiTn 1 n300pa3uth 00nacTb onpeaeneHus: QpyHKIus
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z=In (y+%). Hns pyskoun  Z = 22 —3y2 HaliTH ypaBHEHHE M H300pa3UTh JUHUIO YPOBHS,

npoxosuryto uepe3 Touky A(—1,1).
2. BeecTu MHOHATHA MpeleNa W HEMPEPHIBHOCTH JUIs (DYHKLHMHM HECKONbKHX MepeMeHHbIX. Ompenenutsh
YacTHbIE MPOM3BOJHBIE, cHhOpMyIHpoBaTh Teopemy LlIBapua o paBeHCTBE CMELIAHHBIX MPOM3BOAHBIX. st

j— 1 " "
byHKIIMH Z = In (y + ?) NPOBEPUTH CIPABEAUBOCTD PABEHCTBA Zyy = Zyy .
3. OmpenenuTh NPOU3BOJAHYIO 110 HANpaBJICHUIO U I'paiueHT, cHhopMyIMpoBaTh CBOWCTBAa rpaaueHTta. Jlis

byHKIIMH  Z = yﬁ - y2 —X+6Y HalTH NPOM3BOAHYIO B TOYKE Mo(l, 1) 110 HAaIpaBJICHHIO BEKTOpa
a=(34).

2
X

4. Jlns GyHKUMH Z =—: a) HAWTH ypaBHEHHE JIMHUHU YPOBHS, poxosieii yepe3 Touky (1; 2); b)
y

Haiiti rpaguent B Touke (1, 2); ¢) B OfHOW cHCTEME KOOPAMHAT IMOCTPOUTH JIMHHUIO YPOBHS W TPAJIHCHT,
HaliileHHBIC B TIII. a) U b).

5.  Onpenenuts NONHbI gupdepennuan GyHKIuu AByX nepeMeHHbiX. s pynxmuu Z = In( 2 y2 —x*+ Xy)
HaANTH MOJIHBIA TUQhepeHIan

6. OOBSICHHTH, KAK COCTABUTH yPABHCHNE KACATEIBHON IUIOCKOCTH K [OBEPXHOCTH, 3aJaHHON YpaBHCHHCM,
paspeménubiM oTHOcuTenbHO Z: Z = f(X,y) u ypaBHenumem obmwero Buma: F(X,Y,z)=0. Bsucats

y _ 2 3 .
ypaBHEHHE HOPMAIU K TMOBEPXHOCTH B 3a1anHoi Touke. s pynkmun Z = IN( X —3y®) naiitu ypasnenus

KacaTeNbHO IIOCKOCTH U HOPMAJH K IOBEPXHOCTH, 3aJaHHO# 3Toi dyHKimel, B Touke A(—1, 0).

7. HailiTh ypaBHEHHs KacaTeJIbHOW IUIOCKOCTH M HOPMald K IIOBEPXHOCTH, 33JaHHOH ypaBHEHHEM

—2y2 +7° +XZ+X2—4y:l3, B Touke B(3,12).

8. OmpenenuTh TMOHATHE JKCTpeMyMa s (QYHKIUH HECKOJbKHX TepeMeHHbIX. CdopMynupoBaTh
HEOOXOJMMO YCJIOBHE SKcTpemyma (Teopema depma), MOHATHE cTalMoHapHON Touku. ChopMyaupoBaTh
JIOCTATOYHOE YCJIOBHE OJKCTpeMyMmMa (YHKIMU JIByX TE€pPEeMEHHbIX. HalTu 3KCTpeMyMbl (QYHKIUH

z=yJx—y?—x+6y.

9. Bsectu mnoHsATHE YCIOBHOro »3kcTpemyma. CdopMyaupoBaTh HEOOXOAMMOE YCJIOBHE YCIOBHOTO
9KCTpeMyMa (MeTox MHoxuTenel Jlarpamxka). HaliTu ycnoBHbIN 3kcTpeMyM QyHKIMU Z = XY TPH YCIOBUH,

uro X2 +Yy?=2.

10. OOBSCHUTH, KaK HaXOMUTh HAWOOIbIIEE W HAUMEHbIIee 3HaueHWe (YHKIUU JIByX IEPEMEHHBIX B
3aMKHYTOM OrpaHuueHHO# obOnactu. [{nsa dyHkmum Z =2X+ Y —2XY Haiith Haubonblee ¥ HaUMEHbIIIES

3Ha4yeHust B oOnactu D, orpannuenHoi muHusamn: Y =X, Y =2, Xx=0.

Tema 8. KoMIiekcHbIE YHCIa

1. Omnpenenuts anreOpanyecKyl0 ¢ TPUTOHOMETPHUYECKYIO (OpPMBI KOMIUIEKCHOTO umcia. Haiitu
a-i)® @+i)®

H 30 + - 30 °
(1-iv3) (-1-iv3)

JIEUCTBUTENILHOE YUCIIO PABHOE CYMME:

2. I/I306pa3I/ITI> Ha KOMIUICKCHOH INIOCKOCTH BCE TOYKH Z, YJOOBJICTBOPSIOIINAC COOTHOIICHUIO:
z

z+2i-1
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3. Brmmcars popmyny MyaBpa u popMyiTy U3BI€UYSHUS KOPHS N-OU CTENEHH W3 KOMIUIEKCHOTO YHCIa, JaTh
reoMeTpuyecKasi WHTeprperanus 3Tux Qopmyn. Haiith m w300pa3uTh Ha KOMIDIEKCHOW IUTOCKOCTH BCE

3HAYCHHS KOPHS 3\/ -2+ 2\/§ -1 (KOpHHM IpeaCTaBUTh B anredpandeckoii Gpopme).

4. OrmpenennuTs MOKa3aTelbHYI0 (HOpPMY KOMIUIEKCHOTO YHWCIA, BBIMHCATh (hopmyry Dinepa AT MHAMOW
3i—-1
1+2i

SKCIIOHEHTHI. 3alncaTh YUCI0 Z = B MTOKa3aTeNbHOU (hopMe 1 HaWTH 718,

Tema 9. luddepenunanbHbie ypaBHEHHUS

1. OOBsACHUTH, YTO MOHMUMaETCS 1o MU epeHInaATbHEIM ypaBHEHHEM 1-T0 B N-TO TMOPSIKOB, MIPHUBECTH
cooTBeTcTBytome npumepbl. ChopmynupoBare 3amauy Komm mis nuddepennuanpHoro ypaBHeHus 1-ro
TOPSIIKA U TEOPEMY CYIIECCTBOBAHHS W CIUHCTBEHHOCTH. M3IOXKUTH MeToA pemenus auddepeHraIbHbIX

y
1-x

YpaBHEHHH C pa3eiSIOIIMMUCS TIEPEMEHHBIMH, TPUMEHHUT TOT METOJI K PELICHHIO ypaBHEHHS: Y' =

Pemmts 3ama4y o mocTpoeHHH MaTeMaTH4eCKOM MOJENH JeMorpaduyeckoro mpouecca.

2. U3noxuTh METOA pelieHUs OTHOPOIHBIX MU (EePCHINANBHBIX YpaBHEHUHE 1-T0 MOpSIKa U YpaBHCHHN B
y 2y

nonueix auddepennuanax. B kadecTBe TpUMEpPOB  peUIMTh  ypaBHEHHs: Y = X +COoS X u
(3x” +2y)dx+(2x —3) dy =0.

3. M3noxuTh MeTOJ pelleHus JIUHEHHbIX AuddepeHuuanbHpIX ypaBHEHUH 1-ro mopsaka W ypaBHEHWH

dy

bepnynnu. B kauecTBe nmpuMepa peluTh ypaBHEHHE: ax +¥ =—xy’

4. W310XuTh METOJ PElIeHUs JHHEHHBIX AU(PQEepeHIIHANBHBIX YPaBHEHUH 2-TO TOPAJIKA C MOCTOSHHBIMU
ko3 durmentamu. B kauecTBe mpuMepa pelnTh ypaBHeHue: Y’ +2y' +Y =C0SX .

5. Haiit obmiee pemenne auddepeHnnanrb-HOro ypaBHeHUs: X3 dy =xdx.

y
6. Haiitu obmiee pemenne nuddepeHnnansHoro ypapaenus: Xy =y — XeX,

7. Haiitu obmee pemenue guddepeHInansHOro ypapuenus: Xy —2Y = 2x*.

8. Haiitu obmee pemenune nuddepeHnnaIbHOr0 ypaBHEHHS:

—4x3% 7Y dx+ (2x*e™?Y —9y?) dy =0.

9. Haiitu obmee pemenue auddepenunansaoro ypapuenus: Y +Y +y =eX.

BapuaHT KOHTpPOJIbHOI padoThl Nel

Tewmsl: 1. Cucremspl TMHEWHBIX YPaBHEHUH.
2. Onpenenurenmy.
3. YpaBHEHHUsI IPAMOM U IIIOCKOCTH.
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—X =X, — X3 +8X, =0
Mana ogHOpoaHAs CUCTEMA TMHENHBIX YPABHEHUM § X +2X, + X3 —5X, =0
4%, +5X, +5X; — 27X, =0

a) HaWTHU paHT MaTPHUIIbl CUCTEMBI;
b) mokasare, 4uTO cHCcTEeMa MMeET HETPUBHATIBHOE PEIICHNE;

€) PpeIIHTb CICTEMY: BHINHCATH O0IIee pelIeHne, HAUTH HETPUBHUAIBHOE YACTHOE PEIICHUE U CIIENaTh /s
HEro TPOBEPKY;

d) mpoBepuTh, ABISAETCSA MU HAOOP 3HAYCHUH HEM3BECTHBIX X, = X, = X; = X, = —1 pemeHuem

=X =Xy — X3 +8X, =-5
HEOJHOPOIHOM CUCTEMBI 4 X; +2X, + X3 —5X, =1 , HOJIy4Y€HHOHN U3 UCXOAHON OJJHOPOIHOU
4%, +5X%, +5X; —27x, =13

CUCTEMBI, U BBIIKACATH O0IIee PEIICHUE 3TOM HEOHOPOIHON CUCTEMEI.

3 5 4
0 -1 1
JlaHo MaTpuuHoe ypaBuenune Z- 2 3 1 |= (2 0 3) :
-2 -3 -3
B

a) BBIYMCINUTH ONPEACIUTENb MaTPULIBI B MeTOIOM pas3nokeHus no 2-oMy cTojOIy;

b) mokasate, uTo MaTpuua B o6paTuma M HaiiTu Matpuiy obpaTHyio k MaTpuue B (B™'), cmenats
IpoBepKy (T.e. mokazaTh, uro BB =F);

C) peIIUTh MATPUYHOE YPaBHEHHE.

Haubr nee Touku miockoctn: A(L, —2), B(3,0). Haiitu:
a) ypaBHEHHE IpsiMoi AB,

b) paccrosHue oT Hayaga KoopAKMHAT 110 TIPsAMOK AB;
€) ypaBHEHHUE MPSMOM, MPOXOASIIEH Yepe3 Hauano KOOPAUHAT, HapajuieIbHO MPsMOR AB.

€) ypaBHEHHE TUIOCKOCTH, poxosieit uepes Touky C(0, 3,1), mapayuienbHO MIOCKOCTH .

BapuaHT KOHTPOJIbHOIT padoThI Ne2

Temsr: 1. Metoa HauMEHBIIIUX KBaapaToB.

1.

2. Kpussie 2-To nopska.

a). ANNpPOKCUMHPOBATH MPSIMOM CIEAYIONINE IKCIIEPUMEHTAIbHBIE JaHHbIE:

X -1
y -1 0 1

o
N

b). CocraButh ypaBHEHHE NPSIMOM, TPOXOASIICH Yepe3 MEPBbIC IBE IKCIIEPUMEHTAIBHBIC  TOYKH (CM.

o (a): (-1, -1 u (0, 0).
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c). Ilokasarse, uro mpsimasi, HaiijeHHas B 11. (D), He OmKe K SKCIIEpUMEHTANIBHBIM TOYKaM, YeM MpsiMasi,
HaliJIcHHas B II. ().

d) I/I306pa3I/ITB B OJHOM CHCTEME KOOpAWHAT SKCIICPUMCHTAJIbHBIC TOUYKU U IIPSAMBIC, HalJICHHBIC B IIII.

(a) u (b).

2. KpuBas y 3agaHa ypaBHCHHEM: Ox? +27y? —6x+36y—14=0 ().
a). IlpuBectn ypaBHeHue (*) K KAaHOHHYECKOMY BHUIY M BBIHCATh HEOOXOIMMBIE npeoOpasoBanus

KOOPJIMHAT, T.€. BoIpakeHust X ¥ Y’ uepes X U Y COOTBETCTBEHHO U KoopauHaTsl Touku O’ .
b). Knaccudunuposath KpHBYIO ¥ B COOTBETCTBUH C KAHOHUUECKHM ypaBHEHUEM, NIOTyYECHHBIM B II. (8).

C). HM300pa3uTh HA OJJHOM YEPTEIKE:

e HCXOMAHYIO (cTapylo) cucreMy kKoopamHat OXy;
e mHOBylo cucteMy koopauHat O'X'Y', B KoTOpoil KpuBas ¥ HMEET KaHOHHYECKOE

ypasHenue (ykasaB koopaunatsl Touku O');
e KDHUBYIO ¥ .

BapuaHT KOHTPOJIbHOI padoThl Ne3

Tewmbl: 1. Tlonstue snemMeHTapHON QYHKIIUH, TPAQUKN STIEMEHTAPHBIX (QYHKITHIA.
2. [Ipocreiimme cBoiCTBa PYHKIHIA: 00JIACTH ONIPEACICHIS, 00JIACTh 3HAYCHUN, YETHOCTD.
3. O6parnble GyHKIUH.

1. WM306pa3uth scku3 rpaduka GyHKIMn Y = el 41,
2. Haiitu o6macts onpenenenns pynxuun: Y = Ig (25 —%x*) ++/2—3X.

3. Haiiti o6acTs 3uauenuii Gynxuum: Y =/ —X° —2X+3 .

4. VccnenoBaTh GyHKIHMIO Y = X° —COS X Ha YETHOCTS.

5. Jlns pynkuuu Y =arcCoSX Haiitu o6patHyio dynkmmio X = f (y) u ykasaTh eé 06;1acTh onpeeeHus
( D(f™) ) u obmacts 3mauennit ( E(f ) ).

BapuaHT KOHTPOJILHOI padoThl Ne4
(x-2)°
HccnenoBars GyHKIUIO U TIOCTPOUTH €€ rpaduk: Y = W
X —_
BapuaHT KOHTPOJILHOI padoThl NeS
Tema: uHTErpasl

5/,3 2
\/x_—7x dx.
X

N . 1-
1. BbuucIuTh HEONPEAETEHHBIN HHTEIPAL: J‘#
Pesynprar uHTErpUpOBaHUs IPOBEPUTH TUPPEPECHIUPOBAHUEM.

2. Brruncinuts HCOHpeZ[CHéHHBIﬁ HUHTCIrpal (MO)KHO HUCIOJB30BaTh MCTOA BHCECCHHUA 110 3HAK

{/arcsin x
nuddepennmana): J‘f dx.
1-x?

Pesymnbrat uHTErpHpOBaHUS IPOBEPUTH AP PEepEeHITPOBAHIEM.
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. o~ X
3. BbuucauTh HEONpeAeAEHHBII HHTETPAT METOOM HHTETPHUPOBAHUS 10 YACTSIM: J. (x—2)e" dx.

3
4. BBIYUCIATH UHTETPAT METOIOM HEONPEAETEHHBIX KO3()(DHUIIUEHTOB: J‘)é,—ﬂz dx.
X =X
1
5. BbIUHCAHTE ONPeNeNEHHBI HHTETPAIL: J 2)(;4 dx.
o X" —2x+3

BapuaHT KOHTpPOIBHOI padoThl Ne6

Tema: pyHKIMM HECKOIBKUX MTEPEMEHHbBIX

1. U306pasuts Ha mnockoctr OXY (IITPUXOBKOIT) 001acTh onpeaeneHus GyHKuun: Z =arcsin(2x—y).

X2 +1
—

2. nst Gyskuum Z =
a) HaWTH ypaBHEHHE JMHUH yPOBHs, Ipoxo el yepes touky (—11);
b) Haiiti rpaguent B Touke (—11);

C) B OJIHOI cucTeMe KOOPAWHAT MOCTPOUTH JUHUIO YPOBHS U I'PAJANEHT, HAWJEHHbIE B I a) U

b).

3. Haiitu nonubii auddepenuman Gpyuxunn: Z = cos(3X+ y) —x°.
"

4. Jns pynxumn Z = In(5x% —3y*) mpoBepuTh CrIpaBeIHBO M PaBEHCTBO: Zy =12y

5. Hccnenosath Ha SKCTPEMYMbI QYHKIIUIO: Z = y\/; - y2 —-X+06y.

4.3. O1neHoYHbIE cpeacrea aJis HpOMe)KyTO‘-IHOﬁ arrecranuun

4.3.1. Ilepeyenb KOMIeTeHUMH ¢ yKa3aHMeM JITanoB MX (opMupoOBaHUSI B mpouecce
OCBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

Kox Koz »ramna
OCBOCHUA HanmenoBaHue 3Tana OCBOCHUS
KOMIIETEH HanmeHoBaHWE KOMIIETEHIINN
KOMIIETEHI] KOMIIETEHIMHA
1895051
15071
VK OC-9 | CnocoOHOCTE UCITOIB30BaTh VYK OC-9.1 | CriocoOHOCTh UCIIOJIb30BaTh
OCHOBBI YKOHOMHUUYECKHUX 3HAHUM B AKOHOMUYECKUE 3HAHUS IS
pa3n4HbIX chepax AesITeTbHOCTH MMOHUMAaHHMSI U OI[EHKH MPOIECCOB B

HKOHOMHUYECKOU cepe )KU3HU
oO11ecTBa Ha pa3IMYHbIX YPOBHSIX;
NPUMEHATh MaTeMaTu4YeCKHil
WHCTPYMEHTAPUH JUISl peIIEHUs
HKOHOMHUYECKHX 3a/1a4 (METOIbI 1
pe3ynbTaThl MAaTPUYHOM anredpsl,
AHATTUTUYECKON TreOMETpUH U
TEOPHUHU BEKTOPHBIX MPOCTPAHCTB)

YK OC-2 CITOCOOHOCTH OIIEHUBATH PA3JINYHBIC
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acIeKThl COLIMAIBHO-
HYKOHOMHYECKOW MOTUTUKH
rocyJapcTBa, AeNaTh MPOrHO3bI
OTHOCHTEJIBHO JTAJIbHEHIIETO
(bYHKIIMOHUPOBAHUS
HYKOHOMHYECKOW CHCTEMBI;
IPUMEHSITh MaTeMAaTUYECKUN
UHCTPYMEHTAPH JUIsl PEIICHUS
HKOHOMHYECKHUX 3aj1a4 (METObI
pe3ybTaThl TEOPHH (HYHKIIHIA
JEHCTBUTEIBHBIX IEPEMEHHBIX U
nudepeHIMaIbHBIX YPaBHEHUN )

4.3.2 Iloka3aTej M U KPUTEPHH OLEHUBAHMUS KOMIETEHUM HAa Pa3jMUYHbIX dTamax Mx

(¢popmupoBaHus
Oran ocBoenus | [lokasarens oneHuBaHuUsA Kpurepuii onieHuBanus
KOMIIETEHIINH
YK 0C-9.1 - CrocoOHOCTE YMeeT BBITIOIHATh OTepaluy HaJl
IPOM3BOJUTH ONEPALMU HAJl  MaTpULaMH (CKJIQAbIBaTh, YMHOXKATb,
MaTpuLaMH, BBIYUCIIATh 00pallaTe, BBIYUCIATH OIPEACIUTENN 2-T0, 3-
OIpEACIUTENHN, PEIIaTh ro, N-ro MOPsAKOB), pellaTh CUCTEMBI
CUCTEMBI JINHEUHBIX IIMHENHBIX YPaBHEHUM.
YpPaBHEHUU.
- Croco6HOCTb YMeeT HaXOIUTh CKaJISIPHOE U BEKTOPHOE
MPOU3BOAMTD ONEpPALUU HaJl  [POU3BEJACHHS T€OMETPUUYECKUX BEKTOPOB,
FEOMETPUYECKUMH BEKTOPAMH, (COCTABIIATh PA3JINYHbIC TUIIBI ypaBHEHUI
COCTABJIATh YPABHEHUS IPSIMOM [IPSMOM, INIOCKOCTH U IIPSIMOM B
Y TUIOCKOCTH, ITPOCTPAHCTBE, 3HaTh KAHOHUUYECKNE
KJIaCCU(UIIUPOBATh KPUBBIE 2- [ypaBHEHUS U CTPOUTH KPUBBIE 2-TO MOPSIIKA.
ro nopsaKa.
- 3HaHHE OCHOBHBIX YMeeT Hax0IUTh OPTOHOPMHUPOBAHHBIN
MIOHSITUH U PE3YJIBTaTOB U3 0a31Cc BEKTOPHOTO IPOCTPAHCTBA, peIIaTh
TEOPUHU BEKTOPHBIX U METpUYECKUE 3a]Ja4l B €BKJIUJIOBBIX
€BKJINJIOBBIX IPOCTPAHCTB, [TPOCTPAHCTBAX, IPUMEHATH METOJ
MPUMEHSTh 3TH Pe3y/bTaThl K HAMMEHBIIUX KBAJIPAaTOB K KOHKPETHBIM
PELIEHNIO KOHKPETHBIX 3aJa4d, BajadyaM alnipoKCHMAIIHH.
HaIpUMep, arpoKCUMaIuu
AKCIEPUMEHTAJIbHBIX TaHHBIX
METOZI0M HaMMEHBIIUX
KBaJIpaToB.
YK 0C-9.2 - 3HaHHEe OCHOBHBIX CBOMCTB | YMeeT uccienoBaTh GyHKIUMH, CTPOUTH
Y METOJIOB MCCIIEIOBaHUS | TpaMKH U pelaTh 3a7a4yd ONTUMU3ALUY JUTS
GyHKIUH 0JHON M MHOTHX | QYHKIIUN OJJHOM U HECKOJIbKMX NEPEMEHHBIX.
IIEPEMEHHBIX.
- CnocoGHOCTB MPOU3BOAUTE | YMeeT peoOpa3oBhIBaTh anredpanyeckue
anreOpandyecKue ornepaluy | BBIPAKEHHsI ¢ KOMIIJIEKCHBIMH YUCIIaMU U
HaJ KOMIJIEKCHBIMH U3BJIEKaTh KOPEHb N-OW CTENEHU U3
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YHCIaMU. KOMILIEKCHOTO YHCIIA.

- Bnanmers MeTomamu VYwmeer pemars 3agauy Ko aiis
pereHust OOBIKHOBEHHBIX | A PepeHInanbHbIX YpaBHEHUH, a TaKKe
nuddepeHranbHbIX pelaTh pa3jIuyHbIC TUIIBI
ypaBHEHUN Qg depeHraIbHbIX ypaBHEHUH 1-T0

HOpsiZIKa U JIMHeHHble quddepeHnnanbable
ypaBHEHHI 2-TO TOPSIIKA C TIOCTOSTHHBIMHU
koadpurmeHTamu.

4.3.3 TunoBble KOHTPOJIbHbIEC 33JaHUSI UM HHbIe MaTepHaJbl (THUNOBBIE OIl€HOYHbIE
MaTepuasbl), HeoOXOAMMBbIe /I OLEHKHM 3HAHMH, YMEHMH, HABBHIKOB M (WJIH) ONbITA
AeSTeIbHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl (OPMUPOBAHNSI KOMIIETEHLMI B IIpoLiecce 0CBOEHU S
o0pa3oBaTeJIbHOM MPOrPaMMbI

BapuanTt 3a4eTHoro 3aganusi (Pazgea 1)
Temsbl:
- Marpunpsl.
- Cucrembl TUHENHBIX YpaBHEHUH.
- Omnpenenurtenu.
- DJeMEeHTHl aHATUTUYECKON T€OMETPUU.
- N-MepHbIE BEKTOPHBIE IPOCTPAHCTBA.

1. U3BectHa Ta6n1/1ua Oamanca ABYX 0Tpacnel71 MPOMBIIIJIICHHOCTH:

[Torpebnenue | Koneunslii | Banooii
OTtpacinb
1 2 MPOAYKT | BBINYCK
1 15 10 5 30
2 20 30 10 60

a) Ilo gaHHBIM TaOMUIBI COCTaBUTh MATPUILy NMPSMBIX 3aTpaT U ONpPENEeNUTh, SBJISETCS JU OHA
MIPOJYKTUBHON?
b) Haiiti mpousBenenune matpuil A-X, rame A— Marpuiia NpsiMbIX 3aTpar, a X — BEKTOP BaJIOBOTO
MIPOJIYKTA.
4X1 + 6X2 + 5X3 —15X4 =0
2. Jlana ogHOpOJIHAS CUCTEMA JTMHEHHBIX YPABHEHUU < 2% +3Xp +2X3 —7X4 =0
3X1 + 4X2 + 4)(3 —11X4 =0
a) HaAWTU paHT MATPULbI CUCTEMBI;

b) MMoKa3aTb, YTO CUCTEMA UMCCT HCTPUBUAJIbHOC PCHICHUC,

€) pEIIUTh CUCTEMY: BBIIUCATh 0O0Iee pelieHne, HalTH HeTPUBHAJILHOE YaCTHOE PEIleHUE "
CeJNaTh JJIsl HErO MIPOBEPKY.

35 4
3. Hamawmarpuma B=|1 1 0
1 21

a) HaiiTu MHHOD U anredpandeckoe JoMoJHeHHE deMenTab,,; MaTpuisl B;

b) BeMHCINTE OMpenenuTens MaTPHIBI B MeTOIOM pasznoxeHus mo 3-emy cTooIy;
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€) IOKa3aTk, 4TO MaTpuia B oO6paTuma u Halitu Matpuiy oopaTHyIo k Matpune B (B™), cienars

poBepKYy (T.€. oKasaTh, uto BB =FE)).

JlaHbl OpTOrOHAJIBHBIE BEKTOPHI U = P —0Q

u V=p+27, e |p|=2, [q]=1. Haiiru:

a) CKaJIsIpHOE ITPOU3BEACHUE BEKTOPOB P U [ ;

b) yrom mexmy Bekropamu P u Q ;

€) JUIMHY BekTopa U .

Hana cucrema BektopoB: @ =(1, -1, 3), a, =(-1, 2, 0),a3=(-1, 3,3), as =(-2, 5, 3J) .
a) Jlokaszatrb, 4TO JaHHAs CUCTEMa BEKTOPOB SABJISICTCA JIUHEHHO 3aBUCUMOM.

b) TIpoBepuTth cripaBeNIMBOCTh HEPABEHCTBA TPEYTOJIbHHUKA JJISI BEKTOPOB @y, Ay -

BapuanTt 3x3amenanuonnoro 3aaxanusi (PA31EJI 2)

x—4
. . . X—2
a) Beinucarb BTOpOI 3aMeyYaTesIbHbIN MPEAEII, a 3aTEM BbIYUCIUTD MPEAEII lim [ j .

3X+3

X—>+00

b) st pyskimu Y =e**' —5 uaiitu oGparayio pynkumo X = f (y) u ykasarb eé oGuacts

onpenenennst ( D(f™) ) u o6nacts 3uavennii ( E(f ) ).

Brrauciautb

HCOHpCZIGJIéHHLIfI HHTErpal METOA0OM HHTCIPHUPOBAHUA 10 qacTsiaM:

j(x—?)costdx.

HNana ¢yHKUusA Z = x? — y?. Haiiru:

a) JIMHUIO YPOBHS (ypaBHEHHE U H300Pa3UTh), MPOXOIAUIYIO uepe3 Touky A(—2,2);

b) okcrpemym dynkuun z(X,y) npu ycnosun y =2X—6.

a) Haiitu nenoe yncio paBHOE cyMMe:

(—1+iJ§f5+(—1—i 3)®
1-i)® A+i)®

b) I/I306pa3I/ITB Ha KOMHJ’ICKCHOI\/’I ITIJIOCKOCTHU BCC TOUKH Z, y,Z[OBHeTBOpHIOH_[I/Ie COOTHOILICHHUIO:
|z+2i|>2,
l2-2+2i|>2.

y

Haiitu o6iee perierne audQepeHiansHoro ypaBHeHus: Xy =Y — xex.

IlIkana ouennBanus (1-2 cemecTpsbl)

85-100 6ai10B

Ha 3agere

YMeeT BBINONHATH ONEpalMM HaJ MaTpulamMHu (CKJIaabplBaTh, YMHOKATh,
oOpaiare, BBIYUCIATH ONPEACIUTENN 2-TO, 3-TO, N-TO MOPSAKOB), pelaTh
CUCTEMBI JIMHEWHBIX YPAaBHEHHM; YMEET HaXOIUThb CKAJSIPHOE U BEKTOPHOE
IIPOU3BEJICHNSI T€OMETPUUYECKHX BEKTOPOB, COCTAaBJIATH PA3JIUYHBIC THIIBI
YPaBHEHUU MPSIMOM, IUIOCKOCTHU U IIPSIMOM B IIPOCTPAHCTBE, 3HATh KAHOHUYECKUE
YPaBHEHHA W CTPOMTH KpHUBBIE 2-TO MOPANKA; yMEET HaXOIUTb
OPTOHOPMHUPOBAHHBIM 0a31MC BEKTOPHOTO MPOCTPAHCTBA, PEIIATh METPUUYECKHE
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3aladyl B EBKJIHMJOBBIX MPOCTPAHCTBAX, MPHUMEHATH METOJ HAUMEHBIINX
KBaJIpaTOB K KOHKPETHBIM 3a/1a4aM armpOKCUMAIIIH.

3aiaun peIeHbI MOTHOCTHIO 03 CYIIECTBEHHBIX OMIHOOK.

Ha sk3amene

Ymeer ucciienoBath QyHKIUU, CTPOUTH TPAUKH U PEIaTh 33Ja4u ONITUMH3AINN
JUTst YHKIMNA OTHOM M HECKOJIBKUX ITePEMEHHBbIX.

Ymeer mnpeoOpa3oBhIBaTh alreOpandeckue BBIPAKEHUS C KOMIUICKCHBIMH
YHCJIaMU U U3BJIEKAaTh KOPEHb N-0i CTENEeHU U3 KOMIUIEKCHOTO YHCIIA.

Ymeer pemats 3amauy Kommw s quddepeHnmanbHbIX ypaBHEHHM, a TaKkkKe
pemiats pasiuuHble TUMb JuddepeHInaIbHbIX ypaBHEHUN 1-ro mopsaka u
nuHelHble auddepeHInanbHble YPaBHEHUNW 2-TO TOPSAKA C TOCTOSHHBIMU
koa(urmeHTamu.

3aiaun penIeHbI MOTHOCTHIO 03 CYIIECTBEHHBIX OMIHOOK.

84-70 6a10B

Ha 3augere

YMeeT BBIIOJNHATH OIEpalMM HajJ MaTpulamMu (CKJIaAbIBaTh, YMHOXAaTh,
00pamare, BBIYUCIATH ONpPEACTUTENH 2-T0, 3-T0, N-TO TOPSJAKOB), pelaTh
CHCTEMbl JMHEWHBIX ypaBHEHMH; yMEET HAaxOJUTh CKaJsIpHOE M BEKTOPHOE
[IPOU3BENECHUS TE€OMETPUUYECKMX BEKTOPOB, COCTABIATH Pa3JIMYHBIE THUIIbI
YpaBHEHUH NPSAMOM, IUIOCKOCTH U NMPSIMON B IPOCTPAHCTBE, 3HATh KAHOHUUYECKHUE
YPaBHEHUST U  CTPOUTh KpUBbIE 2-r0  MOpsAKa; yMEET  HaxoJIuTh
OPTOHOPMHUPOBAHHBIA 0a3uC BEKTOPHOI'O MPOCTPAHCTBA, pellaTb METPHUUECKUE
3aJjaud B EBKJIWAOBBIX IPOCTPAHCTBAaX, IPUMEHSTb METOJ HAUMEHbIINX
KBaJ[paTOB K KOHKPETHBIM 3aj[ayaM aIllpoOKCUMAIIHH.

Tpu 3amaun perieHbl MOJTHOCTBIO, IBE — C HEJOUETaMH.

Ha sx3amene

YMeeT uccrenoBarb GyHKIUMH, CTPOUTH IPA(PUKU U peliaTh 3aJa4 ONTUMHU3ALUU
Ui QYHKIMNA OTHOW M HECKOJIBKUX NEPEMEHHBIX.

YMeer mnpeoOpa3oBBIBATh aNreOpandecKue BBIPAKEHUS C KOMIUIEKCHBIMU
YHCJIaMU U U3BJIEKaTh KOPEHb N-01 CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

VYmMmeer pemats 3amauy Komm ansg nuddepeHnuanbHbIX ypaBHEHUH, a Takke
pemaTts pa3iauuHble THMBI AuddepeHInaTbHbIX ypaBHEHUN 1-ro mopsaka u
nuHenHble auddepeHnnanbHble YpaBHEHUH 2-TO TOpPSIKA C TMOCTOSTHHBIMHU
KodpUITUEHTaAMH.

Tpu 3amaun perieHsl MOJIHOCTBIO, IBE — C HEJOUETaMH.

69-55 o6aJLi10B

Ha 3auete

YMEET BBIIOJHATH OINEpalMd HaJ MaTpulamMHu (CKIaabIBaTh, YMHOXAaTh,
oOpaiiaTe, BBIYMCIATH OINpENeIuTeNn 2-To, 3-T0, N-r0 MOPSJIKOB), pelaTh
CHCTEMbI JINHEHHBIX YpaBHEHUH; ¢ OMIMOKaMU HaXOAUT CKAJSIPHOE U BEKTOPHOE
POU3BENIEHUSI T€OMETPUUECKUX BEKTOPOB, HEYBEPEHHO COCTABISIET pa3IUYHbIE
TUIIbl ypaBHEHUH NPSAMOM, INIOCKOCTHU U MPSAMOI B TPOCTPAHCTBE; YMEET HAXOUTh
OPTOHOPMHMPOBAHHBINA 0a3uc BEKTOPHOTO IMPOCTPAHCTBA, PEIIAET METPUUYECKHE
3ajiayil B €BKJIUJAOBBIX MPOCTPAHCTBAX, JIOMYCKasi MHOTOUHCIIEHHBIE OLUTHOKH.
J[Be 3a/1auM perieHbl MOJTHOCThIO, B OCTAJIbHBIX €CTh CYIIECTBEHHBIE HEJJOUETHI.

Ha »k3ameHe
YmMeer uccrienoBath PyHKITUH, CTPOUTH TPadUKH U PEIIaTh 33141 ONTHMHU3AINH
Ut QYHKIHUN OTHOM M HECKOJIBKUX MTePEMEHHBIX.

YMeeT npeobpazoBbIBaTh aireOpandyeckrue BBIPAKEHHS] C KOMIUIEKCHBIMU
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qucCjiaMU U U3BJICKATb KOPCHb Nn-o¥ CTeNeHU U3 KOMIIJIEKCHOI'O YHCIa.

VYmeer pemarts 3amady Komm mis auddepeHnmanbHpIX ypaBHEHUH, a Takke
pemath pasiauyHble THNBI AuddepeHnnanbHbIX ypaBHEHUN 1-ro mopsaka u
nauHeiHble audepeHnInaNbHble YPaBHEHUH 2-TO HOpPSIKAa C MOCTOSHHBIMU
K03 (ppHULrEeHTaMU.

JIBe 3a/1a4M pEIICHBI MOJHOCTHIO, B OCTAIBHBIX €CTh CYIIECTBEHHBIC HEIOUETHI.

Memnee 55
0aJLJI0B

Ha 3auete

HporpaMMa Kypca HC OCBOCHA, 3K3aMCHAIIMOHHOC 3aJdaHUC BBIIIOJHCHO C
CYIIECTBECHHBIMH MHOT'OYHUCIICHHBIMU OoIMOKaMM UM HE BEIITOJHEHO BOBCE.

Ha sx3amene

HporpaMMa KypCa HC OCBOCHA, 3J5K3aMCHAIIMOHHOC 3aJdaHUC BBIIIOJIHCHO C
CYIICCTBCHHBIMHU MHOT'OUUCIICHHBIMHA OIIMOKAMH WIJIM HE BBIITOJIHEHO BOBCE.

IlepeBoa 62/1710B B TPAIHIHOHHYIO CHCTEMY OLEHKH:

bamier mo 100-6ayusHOM [TaTubamibpHas cucTeMa OLICHKU Cucrema olieHUBaHUS
cHCTEME «3aYTCHO-HE 3a4TCHOY»
85-100 Gasos OTIIUIHO 3auTeHo
70-84 6amioB XOpO1IO 3a4TEHO
55-69 6amnoB YOBJIETBOPUTEIHHO 3a4TE€HO
Menee 55 GamioB HEYJOBJIETBOPUTEIIBHO He 3auteno

4.4. MertoauuecKkue MaTepuaJibl, onpeae/sonye Npoueaypbl OeHMBaHUSs 3HAHUI,
YMeHHii, HABBIKOB U (MJIM) ONBITA AeSITeIbHOCTH, XapPAKTEePHU3YIOLIUX 3Tanbl (OPMUPOBAHUA

KOMIIeTeHIMH

Bce 3a4€Thl ¥ 5K3aMeHBI IPOBOJISTCS B MUCBMEHHOH (opMe.

Ha Beimonaenue 3aganus otBoauTCs 90 MUHYT (2 akageMUYeCKHUX daca).

Pesynbratel 0OBSABISAIOTCA Ha 3-if pabouuii JeHb MOCHE JaThl dK3aMeHa, B JTOT K€ JICHb
BO3MOXKEH I0Ka3 paboT M MoydeHHe oOpaTHOM CBSI3U OT mpemnojaBatrens. B oTnenbHBIX ciaydasx
BO3MOYKHO YCTHOE cobeceloBaHue 0 BBITIOJIHEHHON padoTe.

5. MeToanyeckue yKa3aHus JJis1 00y4a0mMXCs M0 0CBOEHUIO U CIUNIHHbI

5.1. Meroanyeckue peKoOMeHIAIUH /Il MOATOTOBKH K PadoTe HA JeKIUIX

[Ipu moAroToBKE K MPEACTOAIICH JIEKIUH CTYIEHTY HEOOXOAMMO B IIEPBYIO OUEPE/Ib OCBEKUTh
B MaMATH MaTepual MpeablAylmed Jekuuu. J[nst 3Toro MOXHO HCIOJIB30BaTh KOHCIIEKT
(mpeamnonaraeTcs, 4YTO CTYIEHT KOHCIEKTHUPYET COAEp KaHHME JIEKIMI) U COOTBETCTBYIOIIUHN pa3fel
WIN pa3fiensl pekoMeHayemoi sureparypsl. Hampumep, k pasgeny 1 «Jluneilinas anrebpa u
aQHAINTHUYECKass TEOMETPHUS» HMeeTcs MEeTOAuYeckoe IMocoOue, HalKWCAaHHOE CHEeHHabHO JUIs
crynentoB UBJIA («2mneMeHTH! JIMHEHHON anreOphl U aHATUTHYECKOW TeOMEeTpHmn», MeToanuecKoe
nmocoOue), 9To He UCKITI0YAET U APYTYIO JTUTEPATypy.
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WHorna Ha JNEKIUM MperojaBaTelib (OpMYIHpPYeT HHTEpECHbIe (CIOXKHBIC) 3alaud JJis
CaMOCTOSITEJIBHOTO penieHus. JKenareapHO IMPU NMOATOTOBKE K CIEAYIOIIEH JIEKIMH IIOCTapaThbCs
PELINTh WIN XOTs Obl BHUKHYTh B COJEpKaHUE 3TUX 3a/1a4.

OOBbIUHO JEKIMs 3aKaHYMBAeTCs IEPEYHEM BOINPOCOB MWIIM IEPEYHEM TEM, KOTOpbIe
IUIAHUPYETCS. PAcCMOTPETh Ha CleAylomed Jekuuu. bputo OBl XOpomo, YTOOBl CTYACHTHI
CaMOCTOSITENIbHO, UCII0JIb3Ys JINTEPATYPY, O3HAKOMUIIUCH C COACPKAHUEM TEM NPEACTOSAIICH JTCKIUU.

5.2. MeToauuecKkue PEeKOMEHAAUHU JJIA IIOATOTOBKHA K CEMUHapam

CeMmuHapcKue 3aHATHS 10 MaTeMaTHKE — ATO MOYTH Bceraa pemieHue 3amad. [lo oOpazHomy
BBIPOKEHUIO M3BECTHOro Mmarematuka J[p€pawe [l0Ha: «...eciu xomume nayuumovcs niaéams, mo
cmeno exooume 8 800y, eCiu XOmume HAYYUMbCs peuanms 3a0adu, mo peulatime ux...».

[ToaTomy mepBoe, 4TO HEOOXOAUMO CAENATh CTYACHTY JUISl TOJATOTOBKH K CEMHHApPy — 3TO
pemuTh (MJIM XOTs ObI OCTAapaThCs PEIINTD) 3a/1a49H, 33/IaHHbIE Ha JIOM. PellieHne KOHKPETHBIX 3a1a4
HEpa3pbhIBHO CBSA3AHO C OCBOCHHUEM TEOPETHYECKOTO Marepuaia W pa3dopoM COOTBETCTBYIOIIUX
MIPUMEPOB, PACCMOTPEHHBIX Ha JIEKIUAX U B yueOHHKaX. YacTo Ha 3TOM IMyTH Y CTYJ€HTOB BOZHUKAIOT
BOITPOCHI.

[Ipy moAroToBKE K CEeMHHApPY CTYACHTY HEOOXOJUMO MOATrOTOBHUTH IMEPEYECHb BOIIPOCOB,
KOTOpbIE OH XOTea Obl 3aAaTh MpenojaBarento. [Ipy 3ToM BOMPOCH YCIOBHO MACNATCS Ha JIBE
KaTeropuu: BOIPOCHL, OTHOCAILIUECS K TEOPETHUYECKOMY MAaTepHally M BOIPOCH MO PEHICHHIO
JoMalHuX 3anad. JKenaTesnbHO, 4TOOBI 3TU BOMPOCHI HOCHIJIM KOHKPETHBIM XapakTep, T.€. CTYICHT
JOJIKEH KOPPEKTHO CPOPMYIUPOBATH, UYTO MY HE SICHO B TOM WMJIM MHOM paszelie TCOPUU WIH KaKue
TPYIHOCTH BO3HMKIIM MPU PEIICHUH ONPEACIEHHOMN 3a/1a4uu.

Oco0y10 TpYAHOCTh COCTABIIAIOT 33]a4d Ha JI0KA3aTeIbCTBO, XOTSA UX U HEMHOTO0. 3aJJa41 3TOT0
TUTMA TIOYTH HCKIIOYEHBI W3 IIKOJBHOTO Kypca MAaTeMaTMKU W MHOTHE CTYACHTHI, BUYEpPAIIHUE
IIKOJILHUKH, TaK U HE HAYYWIHCh BBICTPAaMBATh JIOTHYECKH OOOCHOBAaHHBIE paccyxkieHus. B 3Toii
CUTYAIIMH JUIs CTyJIeHTa ObUIO OBl TIOJIE3HO €IIE IO CEMUHApa U3JI0KHUTH CBOE JJOKA3aTEIbCTBO KOMY-
HUOYIb U3 OJHOTPYIITHUKOB, UTOOBI MPOBEPUTH YOSAUTETFHOCTh CBOMX TOBOJIOB.

5.3. MeToauueckue PE€KOMEHIAIUH MO MOATOTOBKE U BBINOJHEHUI0O KOHTPOJbHBIX paﬁoT

[TucbMeHHBIE KOHTPOJbHBIE PabOThl — OCHOBHAas (opMa TEKYLIEro KOHTPOJIS 3HAHWHM IO
JTAHHOW JUCITUTIINHE.

KonTtposnbHble paboThl HE IEPENUCHIBAIOTCS.

OObIuHO TmpernojaBaTeNlb 3apaHee Ha3bIBAeT TEMbl, KOTOpPblE BOMIYT B OJMKalIIyIO
KOHTPOJbHYIO paboTy. W mocie 3Toro Bce CEeMHHAapCKHE 3aHSATHS NPEAIISCTBYIONIME JTOH
KOHTPOJIbHOM pPaboTe SBISIOTCSA, MO CYTH, HESBHOW IMOATOTOBKOW K HeW. 31ech MOAOHAYT Bce
PEKOMEHAANNH TIPEABIIYIIETO pa3aesia, OTHOCIIIETOCS K MOJrOTOBKE K CEMHHAPaM, 3a HCKITIOYCHUEM
3aJa4 Ha J0Ka3aTeabCTBO, KOTOPBIX HET B KOHTPOJBHBIX paboTax.

Ha cemuHape, mpeamiecTBYIOIEM KOHTPOJIBHOW, WIJIM YyTh paHee, CTYASHTaM pa3IaroTcs
npoOHbIe BapuaHThl (00bIYHO /1Ba: «Bapuant X» u «Bapuant Y»). CTyqeHTy He00X0AUMO COCTaBUTh
NOPOOHOE PEIIeHNE STHX BAPHAHTOB U OOCYIUTH €0 C MPEToAaBaTeieM, OOBIYHO 3TO MPOUCXOIUT
Ha TIOCJIEHEM CEeMHUHape mepea KOHTpOIbHOM pabotoi. Kaxknmas 3amaua mpoOHOro BapuaHTa
COOTBETCTBYET OTIIEIIBHOW TeMe, OITOMY, €CIIH TPU PEIICHHH OJHOW M3 TaKUX 3a/ad y CTyJCHTa
BO3HHUKAIOT TPYJHOCTH, TO €My HEOOXOAMMO CaMOCTOSITENIbHO PEIIUTh elIé HECKOJbKO 3a/ad Ha
COOTBETCTBYIOIIYIO TEMY, UCIIONB3Ysl PEKOMEHIOBAHHYIO JTUTEPATYPY.

5.4. MeroauyecKue peKOMeHIAINH 10 MOATOTOBKE K 324€TY, IK3aMeHY

[TpumepHo 3a nBe Henenu A0 3a4€Ta (IK3aMeHa), a MHOT/Ia, €CJIM 3TO HEOOXOUMO U paHbIIIE,
CTyIeHTaM pasnaércs mporpamma 3adé€rta (dK3amMeHa). B mporpamme mepedncieHbl BCE TEMBI,
BBIHECCHHBIC Ha 5K3aMEH, W TPHUBEJICHO IMOJApOOHOEe cojepkanue 3TuX TeM. OCHOBHAas 4YacTh
HpOI‘ paMMBI — 9TO 06p2131_[bl 3aqéTHLIX WIIN 3K3aMCHAIIMOHHBIX 3al[aHHfI, anMepHo II0 JOECATH
00pas3IioB Ha KaXK0€ 3aJIaHuE.
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JIist MOATOTOBKM K 3a4€Ty (PK3aMEHY) CTYIEHT JIOJDKEH CaMOCTOSATENbHO BBIMOJIHUTH BCE
3aJjaHus IPOTPaMMBbl, a 3aTEM MOCTAPaTHCS AKTUBHO Y4acTBOBATh B UX OOCY)KJEHUU HA CEMHHApax.
Kpome storo, Heo6xoanmMo pa3o0paTh BOIMPOCH JJISi CAMOMOATOTOBKU IO KaXIOW M3 TeM 3adéra
(9x3ameHa) u3 6-ro pazjena JaHHOW MPOrpaMMbl. XOPOIIUM JOTIOJTHEHUEM KO BCEMY MPOJICIaHHOMY
OBLIO OBI pelIeHHe COOTBETCTBYIOIIMX 3aad U3 PEKOMEHJOBAaHHOU JmTeparypbl. M mocnemnee —
MOJIFOTOBUTH BOIIPOCHI, KOTOPBIE CTYIEHT XOTeNl Obl 3a/aTh Ha KOHCYJIbTALUU, MPEIUIecTBYIOLIEH
JK3aMEHY.

6. YyeOHas quTepaTrypa u pecypcbl HHPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM
cetn "UHTepHeT'", BK/IIOYAS NEPeYEeHb Y4eOHO-METOIMYECKOr0 o0ecneyeHus1 1Jis
CaAaMOCTOSITEJIbHOM Pa0d0ThI 00Yy4aIOIIUXCH M0 JUCHUILIHHE

6.1 OcHoBHas 1UTEpaTypa

1. Hlunaues, B. C. Briciias matemaTuka : yaeOHuk u npaktukym / B. C. IllunageB. — 8-e u3n.,
nepepab. u gon. — M. : U3natensctBo FOpaiit, 2016. — 447 c. — (Cepus : bakanasp.
[Mpukiaauoit kypc). — ISBN 978-5-9916-3600-1. Pexum moctymna: www.biblio-
online.ru/book/FD221E5F-A6B9-41AC-952D-3AD7780A8F46

2. Beicmas MaTemMaTuka a1t 9KOHOMHYECcKoro O6akanaBpuata B 3 4. YacTs 1 : yueOHHMK U IPaKTUKYM
JUig akajiemudeckoro 6akanaspuara / moq pen. H. L. Kpemepa. — 5-e u3z., nepepab. u gon. —
M. : U3narensctBO FOpaiit, 2018. — 276 ¢. — (Cepus : bakanaBp. AkajgeMudecKuii Kypc). —
ISBN 978-5-534-05820-8. — Pexum noctyna : www.biblio-online.ru/book/FA102CC2-D5ED-
4284-A586-33ECBI57EFOE .

3. Yupckuii B.I'., [lunun K.}O., MaremaTuueckuii aHaan3 ¥ HHCTPYMEHTaJIbHbIE METO/IbI PEILICHUS
3ama4, kH. 1,2. — Mocksa: U3narensckuii 1oM «Jleno» PAHXul'C, 2019.

6.2 JlonoiHuTEIbHAS JIMTEPATypa
1. B.JI. MupoHoB, DieMeHThl JMHEHHON anredpbsl U aHAIUTUYECKOH reomerpuu, MeTomuueckoe
nocobue, uznareasctso Jlemo, 2010

6.3 YueOHo-MeTOAMYeCKOE 00ecredeHre CaMOCTONATeTIbHOM padoThl
He ucnons3yercs

6.4 HopmaTuBHBIE IPAaBOBBIE TOKYMEHTBI

He ucnons3yrorcs

6.5 UuTepHeT-pecypcesbl

He ucnons3yrorcs

6.6 Inble HCTOYHUKH

He ucnons3yrorcs

7. MarepuajbHo-TexHHYecKas 0a3a, MHGOPMAIHOHHBIE TEXHOJOITUH, MCIOJb3yeMble
NPH OCYLIECTBJICHUH 00Pa30BaTeJbHOI0 NPOLecca 0 AUCHHILVINHE, BKJIIYas
nepevyeHb NPOrpaMMHOI0 odecrieyeHus: U MHGOPMAIHOHHBIX CHIPABOYHBIX CHCTEM
(mpu HEOOX0AUMOCTH)
Jlns nmpoBesieHus 3aHATUH MO JUCLMITIINHE HEOOXOAUMBI ayUTOPUH JIEKIIMOHHOTO TUIIA U
CEeMMHAPCKOT'0 THIIa COOTBETCTBYIOLIEH BMECTUMOCTH, 000PYAOBaHHBIE IOCKOW U MapKepaMHu.
HupopmalinoHHbIE TEXHOJIOTUN HE PUMEHSIOTCA.
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