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i. HEJIN OCBOEHWA AMCUHUILTHHbBE

ueﬂﬂMﬂ OCBOCHHA IMCIMILIMEGI "Boiciuasi MaTeMaTuka' sSBISIOTCS:

1. CDOp!\al()BEIHMt‘ HABBLIKOB JOTHYCCKOI'O MBILITICHW .

2. QopMUpOBAHUE TIPAKTHUYSCKUX HABBIKOB HCMOML30BAHMS MATEMATHUYECKMX METOA0R
u (hopmMy.L

3. Hoaroroska B oGstactu HOCTPOCHMA W UCTIOJIL30OBAHW DA IAYHBIX METEMATHYSCKKX MOIICIEH.

Jajavuu:
®  M3YVHUTE OCHOBHBIC NOACGKEHNS MATSMATHKY,
¢ HAYUNTHCS UPUMEHATL METO/bl MATEMATHKM JUISI PELICHUS HPUKIAIHRBIX 3384,

2. MECTO JUMCHHIIVIMHBI B CTPYKTVYPE OO BO

Vyeduas qucuurnga « Beicmasg MaTeMaTHKA » OTHOCHTCS K HAZ0BOM 9acT yHeHHOro niana
HOAroToBKY Oakanaspos 110 HarpasieHuio 27, 03.01 «YupasiaeHne KauecTBom».
IIpepexBHINTLl IHCHHILTHHBI § UCHUIITHHA OITUPACTCH HA 3HAHUE [1PEIMETOB OCHOBHOM
00pa3oBaTeIbHON ITPOrpaMMBI CPEIHETO (ITOTHOTO0) 00LIET0 00pa3OBaAHIA: «MATEMATHKAY,

B33auMMOCBSI3b C APYIruMy AUCHUIITTMHAMHA

[losiyuennsle 3Ranus MOrYT OBITH MCHOJIB30BAHBI BO BCeX 0€3 MCKMOUYCHMS JMCUMIIIMHAN BapHATUBHOR

4acTH NPuIpaMMbl, a TAKkKe B AucUHnnuHax 6a30Boi yacTd nporpamMMel.
YeBoeHue MMCLUIUIMHBL « Bpicas MaTeMaTHKa) 00YUaIOIUMUCS [TO3BOIUT UM !

a) [IPUMEHATH MATEMATHYCCKHE METOIbl 1 HHCTPYMEHTAIBHBIE CPEACTRA JUIS UCC/ICIOBAI Usl

001LEKTOB ITPOPECCHOHATIHHON /IS TEILHOCTH;
6) crpouts MareMaTHYECKHe MOACTH 00BEKTOB POPECCHOHAIBHON (@5 ICTbHOC TH;
B) HC{1071b30BATH MATCMATUYCCKHE HHCTPYMEHTANIBHBIE CPENCTBE 1Sl 00PadOTKH, aHaIi3a 1

CHCTeMaTU3aUY MHPOPMALIMHY TI0 TEME HCCIISI0OBaHUS.

{

3. INTAHUPYEMBIE PE3YJIBTATHI OBYHYEHWA O ANMCHUTTVIMHE

IThanupyemsie pesyibiatht 00VHEHMS 1O TUCHUIIMHE, COOTHECCHHDLIC ¢ LJIAHUPYEMBLIMU DE3YIIBTATAMH
ocyoenms OO

Ko hopmupyembix Yposens [Tranupyembie pesylibraTsl 00yHeHus N0 UCIHUITIAHE,
KOMIeTeHUMH OCBOCHMs XapaKTepu3YIOILHe dTansl (POPMUPOBAHUA KOMIETEHLIHHA
KOMIETEHLMY (noKazaTesid OCBOEHUS KOMITETEHIiMH)

3HATHL:OCHOBHBIC [IOHSTUS W TIOHOKEHKI PAa3LEesioB
| BBICLISH MATCMATHKYU. KOL1Opbic OV iy I diiiuihOBaThe
OK-7. CriocoOHOCTBIO K B TPOQPECCUOHATBHON JIEHTEILHOCTH
CaMOOPranu3aluy u YMerh: BbISBISATL €CTECTBEHHO-HAY Gif Y ) CYLIEOCTD
aMO00PA3CBAHUIO , T(pOOIIEM, BOSHUKAIOUWMX B XON¢ Tpodeccrotaibaoil

| NESATEIILHOCTH M HIPHBICKATE A/1si UX PCLICHMA COOTBET-
CTBYIOIIMHM MaTeMarvu4ecKui amuapan |

Biaagerb: cnoco0HOCTBIO BbHICIHATL HUCIEHHBIC U
| IKCITEpUMEHTABHBIE NCCIEIORAHUS, IPORO1ITL 0bpa-
| OOTKY M aHallU3 Pe3y/ipTaion.

[Tosnoe




4. ObbEM U CTPYKTYPA JIMCHUTLIWHBI

O01was TpyI0eMKOCTb JIMCHMTIIMHBE COCTARNIACT 8 3adeTHbiX equnnu ( 288 wacos ).
Pacripe ieienue Tpy no€MKOCTH M0 BY/aM 3aHSTHI NPEACTABISHO B TabIMLE .
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Coz]epmaﬂue JEKHHOHHBIX 3aHATHH NO AMCUUNIMHE

I. JInueitnasa anreGpa.

{TeMaTHYeCKHU#A NJIaH Kypca)

I cemecTp.

1.1 Onpenenureny, ¥x cBOHCTBA 1 Berancienue. 1.2.Matpuubi, aefictsus Hax aumu. O6partnas
Mmarpunia 1.3, Cucrems! TuHelnsrx ypapaenuit. Tepvunonorus. 1.4, Meroas: ['aycca u Kpavepa.
1.5, [lpyMenenne KOMNBIOTEPHBIX TEXHOM0NI ( nporpammel «Matrix” u « Solver » ) 5 airebpe.

IL. Bexvopnasn ajrebpa.

2.1. Bexropbi v jielieTBus Hag HAMu. 2.2, BekTopHoe MpocTpaHcTBO, JIMHEHHAs 3aBRCUMOCTD
u Oazuc. KoopuHate! BekTopa B 6azuce. 2.3. CucreMbl KOOP/IMHAT Ha ILIOCKOCTH U E
npocrpancTse. Pajmyc- BEKTOP U HaMpaBisgiomye KocuHycol. 2.4, CraiapHoe. BEKTOPHOE

W CMCIIAHHOE NIPOU3BE/IcHUE BEKTOPOB. 2.5. IlprMeHeHre BEKTOPHbBIX OePatiuii B FeOMeTpUY.

IIl. AnamuTuyeckas reoMerTpusi.

3.1. J{exapToBsl KOOP/AMHATE. MHOXECTBA U IMHHUM HA TIIIOCKOCTH. 3aMEUaTeIbHbLIC KPHBBIE.
3.2. [lpamast Ha WIOCKOCTH, pazjiMuable cnocoObl € 3a1atns. Y 10/ MEXKAY PAMBIMU, B3aUMHOE
pacrionoxkenue npsaMeix. PaccrosHue ot Touku 110 npamo#. 3.3. 1nockocTs B ripocrpancrse,
paccrosiHue OT TOYKH /10 1iockoctd. 3.4, [psivas B mpoctpancerse, ee ypaBHenus. 3.5 Yrin

H PACCTOSHUS MEXKIY IJIOCKOCTSMHU U IIPAMbIMU B IPOCTPAHCTBE, UX B3aUMHOES PACTIONOKEHUE.

IV. Beeienne B ananus.

4.1. JleHicrsurensabie ancia. MHOKECTBA M JIorWdeckas CUMBOIMKA. Houstve o dyuxiun
e rpaguke. Dnementapuble Qynkunn. O6patHas Gyrkuus. 4.2. [locnenoBare1bHOCTH 1
UX ripe/esibl. Hueno «e», HaTypalbHbie norapudmbl 4 Ux cBoiictsa. 4.3. Ipexen pynxnun,
OCHOBHBIC TeOpeMbl 0 npesenax. 4.4, 3aMeyaTebHbie IPEIEIbl ¥ CAEACTBAS W3 HUX.
ITousitue 0 GeckOHEeYHO MarbIX U OossInux Beauunuax. 4.5, Henpepsisrocts gynxnum.
OCHOBHBIE TEOPEMB! 0 HETIPEPHIBHAIX (DYHKITMAX.

V. Juddepenuuaibroe ueducienne (QyHKNHN 0AHOH HEPEMEHHOMH ).

5.1. Housrue nponsBoAHON., npasuia tuddeperiporanis. « Tadbauutbien HPOU3BOAHBIE,
5.2. Jluddeperinporanne KOMNO3UIMA GyHKIMH, 0OpaTHOH QyHKIKH,

5.3. Heasubie v napaMerpuuecku 3aiadublie Gyukimu. 5.4, Beicioue npous3BoaHbic,

Il cemectp.

VL [Ipuaoxesus Npou3BoaAHOH.

6.1. Mceseopanue GyHKIAR ¢ ITOMOIUBIO IPOU3BOIHBIX. ACUMITOTH rpaguka Gyakuni.
6.2. Jluddepernnan, ero cBONCTBA U PUONMIMKCHHBIC BbIYMCICHUS ¢ SI0 HOMOIIBEC

6.3. Kacarenbuas u vopmanb K muHun. [oustie xpuBusnbl 6.4, GUMKO - MeXAHUHCCKIC
NpHIIOKeHHs OpOM3BOHOMN. 3aaun ontumusanuu. 6.5. [pasuio Jlomuians.



VIL Hurerpaibnoe neuueieHue (HeonpeieeHibii wHerpa).
7.1, Tousirue nepooOpazHoit u neonpeneieHHoro unTerpana. CBoHCTBA ONepalyH
WHICTPUPOBAHUS U ee CBA3b ¢ JuddepeHnporaduem. [adnui@a nHTerpaion.
7.2. OcHoBHble MeTOAL! MHTEerpupoBanus. 7.3. [ToasTre o «Hebepylumxcs» HTEIpAIAX |
Teopema Ko o cyliecTBOBaHHH NepBooODA3HOMH.

VIII. Onpegesiennsiii narerpas.
8.1.[Tousrne onpeaenenHoro uuTerpana 1 popmyrta Hetorona-Jjleiduuna. Csolicrea
OTIPENIEICHHOTO WHTETPATA ¥ €70 TeOMETPHUeCKNH cMbICst. 8.2, Mnrerpaibubie HepagcH-
cra ioouenkin. 8.3, Hoxgrue 0 HecODCTBEHHBIX HHTErpaiax..

IX. Mpuitoskenns onpeie/IeHHOT0 HHTErPaJa.

9.1. Beiuycnernue miowaned niockux QUIyp B JICKAPTOBLIX, MOIAPHBIX ¥ NAPAMETPHYCCKUX
Kooprarax. 9.2. Pacyer 1IMH JIMHANR ( B pa3inyHbIX KoopjauHarax). 9.3. Beruucienne
o0beMos 1 iomaneit nopepxHocTel Ten Bpamenus. 9.4, Pemrenue 32129 MEXAHUKY 1 (DU3MKNA,

X. DyuKumy, 3aBUcAIHe 0T HECKOILKHX ITEPeVMeHHbIX.

10.1.06ume nousTus ¥ repMuHosords. Tomoaoras 8 R*u R’ [Tpenenst 4 HEUPEPLIBHOC TS,

Fosepxnoctu s mpoctpancTse. 10.2. YacTHble npou3Boanbie. BhICIUe TPOUIROAHBIE, TEO-

pema Hisapna. 10.3, Cxanaproe none. JJuruu v nopepxtoctd yporHg. Ipoussonsas o

HATNABJICHUIO W I'PAIIUCHT.

X1 {Ipuiomesusi 4ACTHBIX NPOU3BOHBIX,
11.1. Honuwit qmudepenunan v npubmxennsie Beruucnenus. 11.2.Kacarenenas 1iockocts g
HopMaub Kb nioBepxHocTd. 11.3. HeoOxoaumslie yenosus sxerpemyma. Jocraroubble yeiosus
3KCTpemMyMa (caydad Iryx nepemenssix).11.4. Viccnenoranne QyrKiMK B 3aMKHYTON orpat-
yeHnoM obactu. 11.5. Paznuuntie criocoOr! TOKCKA VCIIOBHOIO 3KCTPEMyMa (PYHKIHH 1By X
W TpexX HEPEeMEHHbIX.

C.Oitepmaﬂne HPARTHYCCRHX 3AHATUH 10 AHCHHN/INHE

I cemectp

Pazienr 1. Onpenesnureni.

Tema 1. [prMepsl i BBIYACICHHEE ONPEIEIHTENEH BTOPOTO MOPS/Ka; TPEThero mopsijika mo npasuity Capproca
(ME10.10M TPEYrOJbHUKOB).

Tema 2. Anaims CBOUCTB onpenenuTene.

Tema 3. BoruuciieHue onpeneauTeaed TpeTbero U 4eTBEPTOro NOpsIKa METOLOM IPHBEIACRUS K
TPEYIONBHOMY BU/1Y, METOIOM ITOHMKEHHUS TOPsIKa.

Paszpes 2. MarpuuHoe nucumucienue.

Tema 1. MaTpuiibl 1 JeficTBUS HAl HUMH.

Tema 2. [TocTpoeHue MaTprIibi, 0OPAaTHON K JAHHON MaTpule.
Tema 3. PenleHue MaTpUYHBIX YPABHEHHH.

Pazjen 3. Cucremsl nuHeHHBIX anredpawdecknx ypasHeruit (CJ/IAY).
Tema 1. Pemenne CHTAY metonom Kpamepa.

Tema 2. Pentenne CIAY ¢ DOMOLUIBLK 00paTHOR MaTpPHIibL.

Temz 3. Pentenne CJIAY meronom [aycca.

Pazaeis 4. Bekropnas anireOpa

Tema 1. Ouiepanun ¢ BeKTopamu.

Tema 2. CkansipHoe 11IpOU3BEIEHHE.

Tema 3. BexropHoe npousse/ieHue

Tema 4. Cvenanaoe NPOX3BECHNE.

Tema 5. Iipunoxennst BeKTOPHOH anredpsl K 3a/1a4aM reOMCTpUM.

Paznes 5. D1EMCHTH! aHATUTHYECKON I'€OMETPHH
Tema 1. Perterue NpUKIa/HbIX 3a1a4 HA OCHOBE KCIIONh30BAHMS PA3HBIX TUIIOB YDABHCHUH IIPIMOH HA
TUTOCKOCTI.



Tema 2. YpaBHenue III0CKOCTH B IPOCTPAHCTRE. AHATUS B3AMMHOIO PACHOAMKCHHS JIBYX 11I0CKOCTER B
IPOCTPaHCTRE.

Tema 3. Hoctpoenue ypaBHEHHMH TIPSIMOH B IPOCTPAHCTRE M aHAIM3 B3AHMHOTO PACHOJIOKEHUS IPSIMOHA U
IUIOCKOCTH B ITPOCTPAHCTBE.

Pasznesr 6. BaeacHue B MareMaTHYECKUH aHATA3.

Tema | JIeHCTRATETBHBIC UUCTA, KOMIUTEKCHEIE YUCTA i OTEPAITKE HATT HUM

Tema 2. Anwivz OGCHOBHBIX WICMEHTAPHBIX (DYHKIMH ACACTBATSILHOIC aDIyMEHTa § TOCTPOCHHUE
rpadiukos

Tema 3. Boruncrienue npe/ieloB YUCIOBBIX NOCACI0BATEILHOCTEH,

Tema 4. Buruncienne npe/iesioB QyHKIHEE C TTOMOIIBIO SKBHBAICHT HbIX 3aMEH.

Pazaen 7. llpousBoanas, TexHuka U@ depeHIEPOBAHUS.

Tema 1. Borauciesue npon3BoaHOIM.

Tema 2. Hocrpoenue ypaBrenus KacaTelbHOR M YpaBHCHUS HOPMANK K rpaduky QyHKIAM.
Tema 3. [inddepennupopanne CnoXKHOH GYHKIKUN, HEABHON QYHKIHM ¥ OYHKITMIA, 33/ 1aHHbIX
Iapase rpuYecK MM YPABHEHUSMY.

II cemectp

Pa:me 1 1. OcHoBHbIE TeopeMb! 1HQHEPEHIMATBHOTO UCHUCIEHMS.

Tema 1. llpnOanx€ntoe pelueHne HEKOTOPBIX TPAHCLEHJICHTHLIX YPABHECHUH,
Tema 2. Borapcenenue npeienos 1o apasuiy Jlonurams.

Tema 3. Parnoxenune dyuxumit no popmysne Tehnopa.

Paszjen 2. Mcenepaoranue QyHkuui.

Tema |. Onpenenenne yyacTKoB BO3pacTaHns 1 YObIBaHKst (VHKIHHN,

Tema 2. Boiuncrienue JOKallbHbIX 3KCTPEMYMOB.

Tema 3. Ornipenenieue y4acTKOB BhIMYKIOCTH U BOFBYTOCTH Ipaduka GyHKUMK. TOUEK teperuda.
Tema 4. HaxomaeHne aCUMITTOT KPHBOM.

Tema 5. llpoBeeHne MOJHOTO UCCICAOBAHUS M TOCTPOCHUE IPApUKOB (yHKIMIA.

Paznen 3. HeonpeneneHublil uHTErpal.

Tema 1. Tabimunoe uHTErpUpOBaHUE.

Tema 2. 3aMeHa nepeMEHHON B HEOUpeIeIEHHOM HHTErpasie.
Tema 3. MeTon unrerpupoBasaus Mo 4acTaM.

Pazne.n 4. Marerpuposanne pandoHaibibIX QyHKOHA.
Tema 1.Paznoxkenue 1 MATErPUPOBAHKE PAIIMOHATIBHBIX JIpoleit
Tema 2. Murerpuposanue HppaiiMoHanbHbBIX BbIPaXKEHU.

Pazjien S. Materpuposanye TPUrOHOMETPUUECKUX BbIPAKEHHH.

Tema 1. Ilpumenenne ynupepcalbHON TPUTOHOMETPHRUECKON HOACTAHOBKU.

Tema 2. HurerpupoBaHie 00paTHbIX TPUTOHOMETPUHECKHUX (DYHKUUH.

Tema 34 Toadop noxxoasineit 3aMeHbl HEPEMEHHON NPH [HOMCKE MHTEIPANIOE QT TPUIOHOME TPHICCKHX
BRIP&AKCHUN,

Paspen 6. Onpenenéanptii nHTErpaL.

Tema 1. Boiuncienue WHTErpaioB ¢ DOMOUILIO hopmyib Hutotona-Jleibunua.
Tema 2. 3amena nepeMeHHOH B OIPEIeICHHOM HHTErpajie.

Tema 3. Meron nHTerpupORaHUS 110 YaCTHM B OIPEJEICHHOM UHTErpaie.

Paznen 7. Hipuiioxkenus nHTerpaios.

Tema |. Boraucnenue nhomaneH miockux Guryp.

Tema 2. Boiugcnenne JIMHBL IYTH IUIOCKONR KPUBOH.

Tema 3. Boluncienne ioma i noBepXHOCTH 1 00bEMa TE/1a BPALICHHUS.

Tema 4. ITpunokenne OUPEICIEHHOTO HHTEIPaNd K HEKOTOPbIM 3a1a4am (pU3HKY

HX



Paz/jie1 9. DYyHKIHKW MHOIMX JIEPEMCHHbIX.

Tema 1. Unpejieneane nuuuid ypoBHS (YHKIMH.

Tema 2. Boruncnenue 4aCTHBIX MPOU3BOAHBIX.

Tema 3. Boruvcrerue nuddepeHnuanos.

Tema 4. Kacatenpnas m10ckocTh K nopepxuocTy. Hopmaiis K MIOBEPXHOCTH.

Pazzxen 10. DxerpeMyMbl GyHKIHEA.

Tema 1. Brrauenenne skCTpeMyMOB ¢.M.11.

Tema 2. Briaycienpe rpaJuenTa, Nponu3BOIHON 10 HaNPaBICHHIO.
Tema 3. Pevienne npuxia/ (HbiX 3a/1a4 Ha VCIOBHBIA DKCTPEMYM.

5.0bPA3OBATEJIbHBIE TEXHOJIOI A
B npenonasasmu  guciuniunbl  «Belcmias  vareMarvEKa»  MCHONB3YVIOTCs  pa3HOOOpasHEIE
obpazoBareibible TEXHOJOIHM - KaK TPAAMLMOHHBLIE, TAK U C HIPHMEHEHMEM AKTHBHbLIX 4 HHISPAKTHBHBIX
METOOB O0VYESHUSI.

5.1. AKTHBHBIE H HHTEPAKTUBHBIE Gopmbl 00ydeHHs
C uensio GOpMUPOBAHUS U PA3BUTHS NPOMECCHOHATBHBIX HABBIKORB CTY ISHIOE B yyeOHoM
MPOLECCE HMCIONB3YIOTCS aKTUBHBIE W HHTEPAKTUBHBIC (POPMBI [IDOBE/ICHMS  saidTvii & COYETaHHH C
BHEAY /(M TOPHOH paGoTOi (KOHTPOJIbHBIE Ay ANTOPHBIC PAOOTLL, HH MBI YA ibHbIE JIOMALIHHAC PadOTHI):
1. Jlexumonro-ceMuHapekas cucTeMa 00yuenus (TpaauIMOHHbIC JEKIHOHHBIC ¥ IPAKTUHCCKIE 3AHITHS
2.llpumenerne  MyJIBTHMEIMA TEXHOJIOIMH (MPOBEACHHE JICKUMOHHBIX M IIPAKTHHECKUX 3aHATHHA C
IPUMEHEHUEM KOMOBIOTEPHBIX IIPe3eHTalU |
3. Texnonorug pazBuTUsS KPUTHUECKOrO MBIIUICHUS (IPHBUBAHME CTY/ICHTAM HABLIKOB KpWIUYE€CKOM OLCHKH
MPEJINAraeMblX pelleHuii);
4 MnGopMaitnoHHO-KOMM YHUKANHMOHHBIE  TEXHONOTUH (IIPUMEHEHHe UHOOPMALMOHIBIN  (CXHOMOTHE AT
MOHUTOPUHIE TEKYLIEH YCIIeBAEMOCTH CTYACHTOB U KOHTPOJIS 3HAHWH ).
Ofbem 3aHATHIH, TPOBOAUMBIX B HHTEPAKTHBHBIX hopMax, coctasiseT 36 yacos (25 %).

5.2. CamocronreiibHas pabora cTyIeH108
CamocrosiTenpHasi (BHeay MTOpHas) padoTa CTyACHTOB BKIIKOYAET 3aKPEIUICHUE TEOPEeTAYECKOI0 MaTepHala
TIPH TT0JITOTOBKE K BHINONHEHHIO KOHTPOIBHBIX 3aandil, 0QOpMIICHHE OTHETOR 110 1abopaTopHbiM paboTaM u
NOArOTOBKA K MX 3allMTe, COCTABIEHME KOHCIEKTa JeKNHH 110 ipeiiokentsiv  jemaM. (OcHOBa
CaMOCTOSTENLHOM PabOThi - H3YYEHHE TUTEPATYPHI 10 PEKOMEHIOBAHHBIM HCTOUHUKAM W KOHCTIEKTY JEKUUH,
pelIeH e BbIAAHRbIX 38124, NOANOTOBKA H OTHET 110 THIOBLIM PACYCTAM.

5.3. MyJ/ibTUMEIHIHbIC TEXHOMO0THHA 00yHeHusE

HexoTopble M3 JIGKIMMOHHBIX W NPAKTHYECKMX 3aHATHI TNPOBOAATCS B BHAE 1ipC3EHTAlUd B
MYJIBTHME MAHBIX AVAUTOPUAX yHuBepcuTeTa. KOMIABKTEPHBIC TEXHOTOIMH MCNOIB3YI0TeH 119 0QOPMICHAS
THMOBBIX PACYCTOR, [IPH BBITIOIHEHHA KOHTPOILHBIX padorT.

S5.4. Jlexuunn gpurjamieHHbIX CHeHHATINCTOR
B pamkax yuebHoro kypca «Bbicmias MaTeMatukay HE YPeRYCMOTPEHLL BCTPOHM ¢ 1pE)ICTaBUTEIAMHA
pPOCCHHCKUX U 3apyOeKHBIX YHHUBEPCUTETOB.

5.5. PediruHroBan cucrema o0y4eHHst

PeHTHHT-KOHTPOIIb IPOBOIMTCS TPM pasa B cemecTp. OH Mpenonaries ougnKy cyMmapHuIX 0217108 110
CHENYIOLMM COCTABIAIONIMM: Oaljibl 110 KOHTPOIILHBIM paboTaM, KayeCTBO BHITOAHEHMA THIIOBOIO pacyeTa !
33 AKTHRHOC YHaCTHe HA 3aHATHSX.



6. OUEHOYHBIE CPEACTBA AJI5i TEKYIIETNO KOHTPOJIA YCHEBAEMOCTH,
NPOMEKYTOYHOU ATTECTAIMU IO UTOT AM OCBOEHUS TUCHATINAHDI M YYEBHO-
METOJNYECKOE OBECIIEYEHUE CAMOCTOATEJIBHOU PABOTHI CTVIEHTOB

6.1. Quenounbie cpeicrBa AIsi TEKYINEro KOHTPO/IA yCHeBAEMOCTH

Texyunu koHTpoIs 3HaHUH, cornacHo «[1o0KeHNIO O PEHTHHIOBOH CUCTEME KOMILIEKCHOM OlICHKY 3HAHUH
crynenToB B Bal'VY» B paMkax M3ydeHMs JUCHMIUIMHBI «Bhiciias MaTeMaTuka» [peaioaracT BIIOTHEHHE
KOHTPO./{LHBIX padoT, THIIOBBIX pacyéToB.

I cemectp.
KonrpoubHas pabora K peHTHHIN-KOHTPO o Nt 1
« Onupenennrenn 1 Mmarpuibl. Pemenne IMHeHHBIX CHCTEM »,

Bapuaut |.

(-2 0 1)
| | ) B -
1. Ha#itn f(A).ecnu A =| 0 I =21 f(x)=x=2x"+3x-4.
| |
\1 -2 0)
2. Pewnrrs cucteMy JHHEHHBIX ypaBHEHHH (MeTonamu [ aycca, Kpamepa u MaTpudsbiv).
Hoscnars X0/ peueHus u cieiarh IPpoBEPKY.
[x —2p+3z=5
{lsx-zy—s.: =6
|2x+3y—4z=20
3. Pemmrts MaTpUyHOE YpaBHEHHE
Ve N\
-7 ~3 =T \
1 e
X =9 -6 4 |=|
| . \—-#23)
V3 7 =3

4. Peranrs MATPUYBOC HEPABCHCTBO (1.6 HAWTH BCE HOAXOASIHIME 3SHAYSHUS X ) °

(x+2 x>+8)

det <0
L—4 S—ZXJ

Konrpoasnan padora Kk peHTHHr-KOHTPOMIO Nt 2

« BexTops! n reomerpus ».
Bapuaur 1.

1. Jano: || =|34—2b|=4, |d| =] -5da+6b| =5, (Ed) =—“;: Haiith BeauunMuy NPOEKIUH

BEKTOpa & ta Bektop &. CaenaTh CXeMaTHIeCKH i PUCYHOK.
2. Tlpm xakoM 3BaueHNy t BEKTOPhI & =1+ 4+ th. b =1

. . I~ - v I . S N YL
&) Oynyrt KoMIuianapgsi; 6) 00pazyor T

+r=+(t+ 1)k =12tk
>

3ASP COBEMOM C

I e
3. Jlaus: 1pu BepimMHbL Tpaneiyn: 4 1,2}, B(3,8), €{2,5). HallTh KoopanHaTel ¢ derken 01 BePIHHBL D
W JLIRHY CPedHeR JIHENM, eCii U3BECTHO, 4T0 AB||CD 1 Jnaronaiv NepieHnKy. isprbl. CAelaTh YCPTEX.
4, Jlanstapsmpie: —7x -3y +42=0n2x+ 3 =0
Haitru yron mex iy ipsimMbiMu. JlaTe HIUTFOCTPAIUIO B CUCTEME KOOPAMHAT.
5. Jlaubl ypaBHeHMs NocKocTed : ¥ +3y-2z+ 1 =40 # Bx iy t3216=20
Hanvcars ypaBHEHWE [TUHUM WX MEPECedeHHs M HaHTH paccioguuc 01 Hee 10 NJJOCKOCTH



KoHTpo/ibHasi padoTa K peTHHT-KOHTPOoJ110 Ne 3

« BBeeHHe B MaTeMaTHYeCKUH AHAJIH3 ».
Bapmunant 1.
1. Tloub3ysch onpeaenenueM mnpejesia QyHKIUU B TOUKE, 0Ka3aTh, 4To lim | 2x-3 |=1.

X 1

2 a). Bbrauciute npeaciibl MOCJIeJ0BaTEeIbHOCTEN {an } , YKa3aB XapakTep npeaeiia — TUIL

HEONIPCACITICHHOCTH.
1-2n

n-5 2n—1-3n"

a =——— a —_—
n o) 2
4 —-5n-3n" "\ 4-5n-3n"
2 6). BerumcuTh nipeesbl GYHKIUH (M yKa3aTh TUII HEOMPEAEIEHHOCTH), HCIIOJIb3YsI TEOPHIO
OECKOHEYHO MaJIbIX:

log, x —2 3Vs — (V5
ylog,x -2 im B =@

i
ol XTI — arcctg(x)

x—16 Sin(m()

2

3. Jlana ¢pyHkuus y = f (x) TpeGyercs: 1) HAlTH TOUKU pa3phiBa, €CJIM OHU CYLIECTBYIOT;
2) YCTAHOBMTH CKA4OK (YHKIHH B TOUKE Pa3peiBa; 3) NaTh CXEMATHYECKUN YEPTEXK.
x+2, ecim x <-2;
f(x)=4x" -4, ecm-2<x<1;
4-2x, ecau x>1.

4 a). [IpoBepHTH, YIOBJIETBOPSET U QYHKIHI y = — xcos (x) + 3x
JTAHHOMY ypaBHEHHUIO : Xx)' = y — x? e sin(x).

4 6). Haitt npou3BoHble GYHKIUHM U yKa3aTh UX 00J1aCTh ONPEICTICHHSL.
5x—-6

y= "
Vx? —6x+5 ,

y = arcsin(2x —1) - In(cos x).

II cemecTp.

KonTtpoabHas pa6ora K peTHHI-KOHTPoII0 Ne 1
« [IpuoxkeHHs NPOU3BOIHOH ».
Bapuanr 1.

» . b 5
1. Haiiti npousBoanyto ¥ (x) HessBHOM GyHKIUM arclg— = In(x* + y%)

o 21 ¥4 gx+8 .
2. HaiiTi yron Mex/y KpUBBIMH Y =— UV = —/—. Jlath cxeMaTHYeCKU pUCYHOK.
XTa =]
3. B Toukax nepeceuenus iuHAA X +y+1=0 u y= 4Xx-X 2 _ 5 OCTPOEHBI HOPMATH
Kk napa6osie. Haiitu mioma/s TpeyrojabHuKa, 00pa3soBaHHOI0 STUMH HOPMAJIIMH 1

OTPE3KOM, COCAUHAONIUM TOUKH IEPECCUCHHUS smuui. Craenarb PUCYHOK.

4. Wcnonw3ys npaswio Jlonurans, Halt npenen lim—————.
oo arcetgx” — 7

x3
5. HcciienoBarh QYHKIHIO Y = — i 1 ITOCTPOUTH €€ IpaduK.
X+

6. BbYMCIUTDH NPUOIMKEHHO (C TOMOLIBIO Auddepennnana GyHKINHN) : sin® 64°,
OTBET CBEPUTD C TI0KA3aHUSIMU KAIBKYJISTOPA H OLEHHTH OTPEHOCTD (B %0).

. 3

7. B Toukax nepecedenus muuuid X +y+1=0 #m y= 4 X=X "= 5 MOCTPOEHBI HOPMAIIH

x napa6osie. Haifty miommaas TpeyrojbHuKa, 00pa3oBaHHOIO STUMH HOpPMAJIAMHU U
OTPE3KOM, COE/IMHSIOLMM TOUKH TepeceueHus uHui. Caenarh pucyHOK.



KourposabHasi padora K peiiTHHr-KOHTPo. 110 Ne 2

« TexHUKA UHTErPUPOBAHHA ».
Bapuanr 1.

1. BpluncIMThL HEONPEIEIeHHBIE HHTErPaIbl ( HAHTH nepBooOpasHble | ) ; yKazaTb METO/
pELIEHuUs ¥ CAeIaTh [IPOBEPKY MOJIy4EHHOro 0TBeTa JuddepeHnpoBaHHeM &

e 3
a) Jarcctg (Vx )dx;: 6) [(2—-x*)/(x* + 8)dx;: B)J1/ (5+V1-x)dx;
r)[sinx/ (cosx —ctgx)dx; a) J(e) ™™ sindxdx; e)flnzx/(\/:)dx;
VYkazanus : a), €) - UHTETPUPOBAHUE I10 YACTAM |

0) — HHTErpHUPOBaHKUE PAllUOHAIBHON JAPOOH — BBIAEIMTH [ETYI0 YacTh U Pa3jiOKHTh
3HAMEHaTeJlb Ha MHOXKUTEIH |

3
B)—3aMeHa t =V 1 —X ; I') - BblIeJICHHeE NOJIHOTO KBaapara ; J ) BHeCeHHe noj 3Hak "d " ;
T') — YHHBepcaabHas TpMroHoMeTprudeckas nozacranoka ( YTII: t = tg(x/2));

2. Bprauciauts OIIPEACICHHBIC MHTETPAJIbI, yKa3aB CMBIC]I II0JIYyYEHHOT0 pe€3yjbTara.

2 2

) T o [9-2x 5 e .
[xIn® xax. Joos® (x/4) ab. J\}md’“ OI (25+x7)V25+x°

1 0

KouTpo/ibHas pa6oTa K peHTHHr-KOHTPoo Ne 3

« HceaenoBanne PyHKIHI HECKOJIbKHX MEPEMEHHBIX ».
Bapuanr 1.

1. HaiiTi 4acTHBIE IIPOU3BOIHBIE IEPBOTO MOPS/IKA, €CIIH X+ y+z=¢".

2. BpraucauTh npuOInKEHHO ln({/],ﬁ + m - 1).

3. Mcerea0Barh Ha 9KCTpeMyM GyHKIHMIO z = x° +y° —3xy.

4. Haiiti HanGObIIEE M HAUMEHBIIEE 3HAYCHHS PYHKIMM Z =X + )’ —xy+X+ Y
Boomactu D: x=0, y=0, x+y=-3.

5. Haittu npousBouyio pyukimun  f(x,y,z)= X y2 +7z3— xyz BTouke M (1,1,2)
B HAIPaBICHUM , UIYLIEM OT 9TOM TOUKH K Touke N (-9,5,-1).

6.2. OueHouHblIe cpeacrea 1Jist HpOMe)K}’TO‘lHOi;I ATTECTAIHHU CTYJACHTOB IO HTOI'aM
OCBOCHHSA NHCIHUITJIHHBbI

BOITPOCHI K DK3AMEHY

I cemectp.
1. Tlpeamer matemarky. Ee BOSHHKHOBEHME M pa3BUTHE. DJIEMCHTapHas, BbICIIAs U HPHUKJIaqHas
MaremaTtuka. OCHOBHBIE pa3/ie/ibl MAaTeMaTHKH. Benukue MaTeMaTHKH JIPEBHOCTH U 17-19 BekoB.
2. OmpeeNUTeNU 1 UX CBONCTBA. Bbranciienue onpeenuTeel (« KpecT- HakpecT » U TpaBuiio Capproca ).
3. TIOHSITHE «KMHHOPY, «aIreOpanyecKoe JOMOIHeHHEY. BhluncieHne onpeeuTeNch METOA0M PasoKEHHS.
4. Jluneiinble ypaBHEHHUs U cvcTeMbl. OOIIHe TOHSATUS U TEPMUHOJIOTAS ( YTO O3HAYAIOT CIIOBA «JTMHEeHHOE
ypaBHEHHE, «PEIICHUE CUCTEMbI», «COBMECTHOCTBY , «HECOBMECTHOCTDY). 3alliCh CHCTEMBI B MATPUIHOM
dbopme.
5. Meton 'aycca u ero cymnocTs. OQHOPO/THBIC CUCTEMBI U HX 0COOEHHOCTb.



6. [lpumMenenue onpe/enuTenei K permennto cucteM. Ipasuino Kpamepa.
7. Matpunbl 1 feiicTBus HajJl HUMU. OlpeenuTenb POr3Be/ICHUS MaTpUIL.
8. INonsiTHe « cTeneHb MaTpuilbl ». O6parHas MaTpuiia . Beraucienue 00paTHOM MaTPUIIBL.
9. «O0paTHOMaTPUYHBIH» METOJ PEIIECHHS CHCTEM, €TI0 CYIIHOCTB.
10. OCHOBHBIE TUIIBI MAaTPUYHbIX YPAaBHEHUH M METO/Ibl UX PEIICHHS.
11. BexTopsl 1 nipocreiiinue neiicTBust Hal HUMU. [IpaBuia napaiesiorpaMma U « LENOYKH ».
TTOHATHUS « MOJYITB », «HYJIb-BEKTOP», KIIPOTHBOIIOJIOKHBINA BEKTOP» U «EJAWHUYHBIA BEKTOPY.
12. CkasisipHOE TIPOM3BEICHHE BEKTOPOB , €r0 CBOMCTBA M IIPUJIOKEHHUS.
13. BekTOpHOE TIPOM3BEIEHHE BEKTOPOB , €r0 CBOWCTBA M NPUIIOKEHHUS. [IpaBuiio «BUHTaY.
14. CMermaHHOe MPOU3BEICHUE BEKTOPOB , €I0 CBOMCTBA M IMPUIIOKCHHUS.
15. 3aBHCHMOCTD U HE3aBHCHMOCTh BEKTOPOB (Ha IIPAMO, Ha INIOCKOCTH U B 3-MEPHOM
npocTpancTse). [lonsTre «6a3ucy ( 1 COBOKYIIHOCTH BEKTOPOB ).
16. KoopnuHats! BekTopa ( B HeKoTopoM Oasuce). [TpoeKius BEKTopa — 410 310 7
[IpsiMoyrosbHble 6a3uchl. [TOHSTHS «OPT» U «HANPABJIAIOMUNA KOCHHYCY, HX CBOHCTBA.
17. IlpocTeiiiye BEKTOPHbIE OlEpaldy B KOOpAHHATHOH Gopme. [ToHsTHE THHEHHOH
KOMOHWHAIMX BEKTOPOB.
18. BbIBOJ1 (hOpMYJT CKASIPHOTO ¥ BEKTOPHOTO [IPOU3BEJCHHUS B KOOPJAMHATHOH hopme.
«TabuIbl yMHOXKEHUS» IS Oa3UCHBIX BEKTOPOB1,], kK.
19. BeiBoj hopMyJIBI LTS CMEIIAHHOTO NPOM3BE/ICHHsSI BEKTOPOB B KOOP/IMHATHOH opme.
20. TToHATHS « OPTOTOHAILHOCTBY, « KOJUIMHEAPHOCTD » M « KOMILIAHAPHOCTH » BEKTOPOB.
OCHOBHBIE « KPUTEPUH » B3AMMHOTO PACIIOJIOIKEHHUSI BEKTOPOB ( BCETO MX TpH !)
21. CucTeMbl KOOPJAMHAT HA IPSIMOM, Ha IUIOCKOCTH U B IPOCTPAaHCTBE. PaccTosiHue Mexay
Toukamu. Jlenenue oTpe3ka B JaHHOM OTHouIeHHH. [Ipumep.
22. BeluKcieHHE TUIOMA/IEH MIIOCKUX MHOTOYTOJIBHUKOB ( BEKTOPHBIN METOM, METOJ
«okaimiieHus»). [Ipumepsl.
23. JIMHMM HA IJIOCKOCTH. PacyeT KOOpAUHAT TOYEK NEPECEUYCHHUs JIMHUU C OCAMHU KOOPIH-
HaT U JpyruMu  uHuAMH. [JoHSTHE « ypaBHEHHE JIMHUM » H « IIPUBA3KA TOUKH ».
24. Jluaun 1-ro nopsaKa — NpsAMble Ha MI0ckocTH. CrocoObl X 3a1aHUs — OCHOBHBIC (hOPMYJIBL.
25. Yriiel MeXIy OpAMbIMH  Ha 1UI0cKoCTH. OCHOBHBIE (OPMYJIBI H HX 0OOCHOBaHHE.
BsanMHOE pacioioikKeH!e MPSIMBIX H €ro CBsI3b ¢ KO3 dHIMEHTaMi YPaBHCHUH IIPAMBIX.
26. Paccrosinue OT TOYKH J10 psiMod. Cxema pacuéra Ha KOHKPETHOM IIpUMEPE.
27. BbIBOJI ypaBHEHHS OKPYXKHOCTH. JIMHUH 2-r0 HOPSJIKA, MX KilacCH(UKaris 1 CBOMCTBA.
28. IMousitie Gpynximu. OCHOBHBIE ONpe/IeleH s i TepMUHOIorUs. I'paduk QpyHKIUH.
JiieMeHTapHble (GYHKIMY 1 UX rpaduku (0 MaTepuanaM MKOIbHONH MporpamMmst ! )
29. [loHsATHE YUCIIOBOM TOCIe0BaTeIbHOCTH. [Ipenern mocie10BaTeIbHOCTH KaK SABJICHUE
«CcTabUIM3aMKy» €€ noBeaeHus. [IprMephI IoCIeI0BaTEIbHOCTEN, HE HMEIOIIUX NIpeea.
30. Ipenen Gpynkuun B Touke. I[Ipenen GpyHkimuu Ha GecKoOHEYHOCTH. [IpuMepsI.
31. OcHOBHBIE TEOPEMBI O IIpeaeiax .
32. OCHOBHBIE METO/IbI BBIYUCIICHUS TIPEECIIOB ( 110 IPUMEPaM MPAKTUYECKUX 3aHSATHH ).
33. [lonsTre 0 3amMeyaTeNIbHBIX Npejenax. [IpuHIun «B3anM03aMeHIMOCTI.
34. HenpepbIBHOCTH QYHKIMHA B TOYKe. Pa3pbIBbl 1 X KIaccuukanus. [pumepsl.
35. HenpepbiBHOCTH Ha MHOXKecTBe. CBOMCTBA QYHKIMH, HEMIPEPHIBHBIX HA OTPE3KE.
36. Ionsarue mpou3sBoaAHOM U ee cMbici. [Ipouece nuddepenpoBanns 1 OCHOBHbIE IpaBUIIA
nuddepennmpoBanus. Tabnauia Mpor3BOIHBIX.
37. Kommosumus yrkmuii ( « cioxuas » Gynkuus ) u eé nupdepennuposanne. [Ipumepsr.

II cemecTp.

1.ITousiTHe 0 GECKOHEYHO MaJIBIX BEJIMYMHAX U UX YKBHBAJIEHTHOCTH. Vicnob3oBaHue
B IpUOIIMOKEHHBIX BbrarcieHusx. [Ipumepbl. [TpubinkEHHBIE BEIYMCIICHHUS norapumos.
2. TuddepeHunpoBanre NapaMeTPUIECKH U HESIBHO 3aIaHHBIX QYHKIMH.
3. Bospacrauue u yobBanue ¢yHkiun. CBs3b ¢ MPOU3BO/HOM. KpHTHHECKHE TOUKY. DKCTPEMYM.
4. MakcumyM u MuaEMYM. HeoOXxouMbie 1 1ocTatodHble yci1oBus. [Ipumepst.
5. HauboJbliee ¥ HaMMEHbIIEE 3HaueHre QPYHKIMH Ha OTPe3Ke. MeTobl X HAXOXKICHHUS.
6. Ilonsitue acuMnToThl rpaduka. MeTo bl HAX0XK/ICHUST ACUMITOT.
7. BOrHYyTOCTb M BBIYKJIOCTB Ipaduka. Touku neperuoda.
8. O6masg cxeMma uccie0BaHus GYHKIMH C IOCTpOeHHEM Trpaduka.



9. KacaresibHas 1 HOpMaJib K IJIOCKOM KpUBOM. Borurciienue yrioB Mex 1y KpUBbIMH. IToHATHSA
IJIaJIKOCTH W KPUBU3HBI.
10. Tuddepenunan Gpyuxuuu. Ero cBoiicTBa M IpUMEHEHHE K NPUOIMKEHHBIM BHIYUCIICHUSM.
11. [pasuio Jlonurais 1 ero MpUMEHEHHe B PACKPBITHH Pa3IMYHbIX HEOTIPEICIEHHOCTEH.
12. TlousiTHe 0 Tpe/ienax THIA «HEOTpeeIEHHOCTHY @ 00 -0, 0o (1), (0) 0,( o) ", Metop!
UX PaCKpBITHSL..
13. Tousitue nepBooOpaszHoit. OGo3HaYeHus U TepMUHOIOTUsL. OCHOBHbBIE CBOMCTBA HEONIPEICIIEH-
HOro WHTerpaia. [[pHHIUI «MHBApUAHTHOCTHY.
14. TTonarue « uHTErpUpyeMOoCTH » GyHkiui . Tabnuna nepBooOpasHbIX U €€ « MPOBEPKA ».
15. MeTon « BHeceHHs » 101 3HaK d U peoOpa3oBaHusl OJ1 3HAKOM AU depeHnuraa.
16. UHTerpasisl , coiepikaliye «KBaJApaTHYHOCTDY , METObI HX BBIYMCIICHUS.
17. UHTerpupoBanne palMoHaIbHBIX Apo0eii— 00Mas cxema i TEPMUHOJIOTHS (IIPaBHJIbHBIC,
HEIpaBUIIBLHBIE JPOOH; LeNIast YacTh U OCTATOK; OCHOBHBIC THIIBI YJIEMEHTAPHBIX JPOOEH).
18. MeToj 3aMeHbI TIEPEMEHHOH (J1Ba OCHOBHBIX TUIa). [TpuMepsI.
19. UaterpupoBaHue MPOCTSHIINX UPPALMOHAIBHOCTEN. [IprMepBI.
20. Mertoj wHTErpupoBaHus 10 YacTsM. [[oHATHE O « BO3BpATHOM » HHTETpale.
21. UHTerpupoBaHue TPUTOHOMETPUYECKHX BBHIPAXKEHUH (OCHOBHBIE CIIOCOOBI).
22. OCHOBHBIE THIIBI «TPUTOHOMETPHYECKUX» TTOACTAaHOBOK. IIpuMepHI.
23. TloHsTHE OTIPEIEICHHOTO0 HHTErpala, ero OCHOBHbIE CBOMCTBA. MHTErpaibHbIe HEPAaBEHCTBA.
24. ®opmyna Herotona — JleliOHMIA U €€ IPUMEHEHHE — TPAMEPBI.
25. OcoBGeHHOCTH ONpeIeIEHHOr0 MHTerpaia ( B METOJIAX «II0 YacTsIM» U 3aMEHE IEPEMEHHON).
26. CBs3b OnpeaeEHHOTO HHTErpaia ¢ BBIYUCICHHEM Tuiomany. [Ipumepst.
27. DYHKIMHU HECKOIBKHUX IepeMeHHbIX. O0IacTh ONpesie/eHus, rpaQuK , TMHUK YPOBHS.
28. [TousTre npeaea u HelpepbIBHOCTH GyHKIMU. OCHOBHBIE TEOPEMBI U IPUMEPBI.
29. YacTHbIC IPOU3BO/IHbBIE — ONPEIEICHUE, CMBICII U IPUMEPBI.
30. IIpou3Bo HAs IO HATIPABJICHUIO U IPAJUEHT QYHKIHKH.
31.ITpousBoanble BhicHKX MopsakoB. Teopema [lIBapua.( B KauecTBe prUMeEpa paCCMOTPETh
poM3BOJIHbIE  3-r0 mopsizika it f( X,y ) u 2-ro nopsiaka ais f( X.,y,z ), ykasaB — Kakue
M3 HUX COBIIAJIAIOT).
32. Tudpdepennman GyHKIHUA U €ro mpuioxenus. [Ipumepsl.
33. DKcTpeMyMbl PYHKIIMHU ( HECKOJIBKUX NEPEMEHHBIX ) — OCHOBHBIC IIOHSTUS ¥ TEPMHUHBIL.
Heo6xoauMble B JOCTATOUHbIE YCIOBUS SKCTpeMyMa. CTalMoHapHbIe TOYKH.
34. UccnenoBanue GYHKIMH HECKOJIBKUX TIEPEMEHHBIX B OTPAHUUYEHHOH 3aMKHY TOH
obnactu. [Ipumepsl.

6.3. 3AJJAHUS 1151 CAMOCTOSITEJIBbHOM PABOTHI CTYJIEHTOB
B 1ensx 3aKpenieHus MPakTHYeCKoro MaTepuaa 1 yriyOaeHus TeOPETHIECKUX 3HAHHH 110 pasjiesiam
JUCLMIUTMHGI « BICIIas MaTeMaTHKAay MPE/INONAracTcs BHIIOJIHECHHE THIOBBIX pacdeToB. THIIOBbIC
pacueThl BBIOJIHAIOTCS BO BHEAyIMTOPHOE BpeMs (TPH THIIOBBIX pacueTa B cemectpe). OcHoBa
CaMOCTOATEIbHOM PabOTHI - H3yUeHHE IMTEPATyPhl [0 PEKOMEHIOBAHHBIM HCTOUHUKAM M KOHCIIEKTY JICKIHH,
peleHne BhIIAaHHBIX 3a/1a4, MOJrOTOBKA U OTUYET MO THITIOBBIM pacyeraMm.

I cemectp.

Tumnosoii pacuer Ne 1 «J/Inneiinas anredpa»
1.Pemnts cructeMy ypaBHeHui ( Tpu criocoba — no I'aycey, Kpamepy n oOpaTHOMaTpu4HBbIH ).

[TosICHUTB TPOIIECC PELICHUS U CIIENIaTh IPOBEPKY:

S5x+y+4z=3

3x+2y-2z=8

1lx+5y-2z=19
1. BBIYHCIIUTH ONpPEAEITUTEb MATPHIBI ( 1Ba CIOCO0A — PA3I0KEHUEM IO CTPOKE - CTONOIY

-6 0 1

uau npasuiom Capproca ) :

A
Il
w
O
NS I



3. Peumrb MaTpuyHOE YpaBHEHHE ( MJIM HEPABEHCTBO ) — T.€. HAWTH BCE MOAXOSIIHNE
3HAYEHHUS X :

4-x> 1 =5
<0; 6 | -3 -1 -1|=0.
3 -2 2

4. C noMoIIbIO MaTPUYHOTO KOJMPOBAHUS IIPABbIM KJIFOYOM» ( Hem3BeCcTHOH marpuueil X )

B-2 x°

a
) =2  %=]0

cioa A = «BOP» nonydeno cioso «IIJIEC». Haiitu Bua «ximoua» X.
Tumnosoii pacuer Ne 2 «BekTopHasi ajirefpa u aHAJIMTHYECKAsI T€OMETPHD)

1. JlaHbl BepIIMHBI TpEyrojibHuKa: A(7,2), B(1,9), C( 8, 11). Berunciurs:
Jlaub! BepruHbl Tpeyronbauka: A (75 2), B( 15 9), C(-8; -11). Paccuurars:

a) IUIoMmaak, yriasl U nepumeTp A - ka ABC ;

) KOOp/JMHATHI [IEHTPA U PaJINyC OMUCAHHOM OKPYIKHOCTH ; PA/IMyC BIUCAHHON OKPYK-TH;

B) KoopauHaThl Toukk K — nepecedennst Memanbl AE ¢ 6uccexkrpucoii BD |

r) anuny BicoThl CF 1 KOOpHHATHI €€ OCHOBAHHS — TOUKH F |

1) KOOPIHMHATHI TOUKH, CHMMETPHYHOM TouKe C OTHOCHUTENBHO CTOPOHBI AB |

¢) ypaBHEHHE OKPYKHOCTH, ONIHCAHHOM BOKPYT TpeyronbHuKa. CIenars o/ (TBepKIaloIuH
PHUCYHOK. (B cucTeme KoopauHar XOY).

2. Jlansl Touxu A(0,4,3), B(4,8,1), €(2,15,—7), D(0,6,4).

Jlokasars , 4TO TeTpadJIp ¢ BEPLIMHAMYU B OTHX TOYKAX CYIIECTBYET U pACCUUTATh:
a) 00beM MUpaMHIbl ¥ IUIOIIA/b TOJIHOM IIOBEPXHOCTH;
0) JAJMHY BBICOTBI TUPAMUIBl AE ¥ KOOPJIMHATHI €€ OCHOBAHHUSI — TOUKH E.

r) BeMuHHYy yria ( = B rpaaycax ) Mexay peopom CD u rpanbio ACD ;

1) BeIHuuHy npoeknnu pedbpa AD Ha nunuio BC ;

€) KOOp/IMHATHI LIEHTpPa U pajmyc chepbl, OmucaHHoi BOKpyT nupamuiku ABCD.
JlaTh cxeMaTH4YeCKUN 4epTEK.

3. Jlana uadopmanus 0 BEKTOpax: l[il = 1 ]gl = (z{i) = 30°. Haiitu

TJIOUIAIb TPEYTOJIbHUKA, IOCTPOEHHOI'O Ha BEKTOPAX €= {a+ 3};} ud = {2a - g},
a TaKKe BEJIUUUHY yIila MEXK/Ly BEKTOPAMH € H d. Crenarb COOTBETCTBYIOIIHME YePTEXK.
4. HaiiT KOOp/IMHATHI BEKTOpA b, KOMILIAHAPHOTO C BEKTOPAMH 1, J, TIEPIICHUKYIAPHOTO
BeKTOpy @ = {4, —3,5} U umeroIero JUIMHy 2|al.
5. HaiiTi KOOpMHATHI BEKTOPA P , KOJUIMHEAPHOTO BeKTOpY ¢ = (2,2, 1] MMEIOLero JUIHHY,
paBHYIO 3 U 00pa3yIoLIEro TYNOH yroj ¢ BEKTOPOM k.

6. HaiiTi KOOpMHATHI €JIMHMYHOTO BEKTOPA &, EPICHIHKYISPHOIO BEKTOpam b= {111}
i ¢= (1,3, 1] u 0oOpasylomero oCTpPbI# yroi ¢ Ga3UCHBIM BEKTOPOM j .
7. IlpuBecTy ypaBHEHUE KPUBOI BTOPOTO MOPSIKA K KAHOHHYECKOMY BHJLY; YCTAHOBHTD
THMII KPUBOM; yKa3aTh €€ XapaKTePUCTUKH; IIOCTPOUTH YEPTEK:

a) 36x7 +36)% —36x - 24y —23=0; 6) 16x* +25)> —32x+ 50y —359=0; B) ¥ +2x+5=0,

Tunosoii pacuer Ne 3 «BBejeHne B MATEMATHYECKHH AHAIH3»
n+l

14 -3n

) BHIUMCIIHTD TISITh IIEPBBIX 2JIEMEHTOB 3TOM TMOCICI0BAaTEIbHOCTH,

1. TlocnenoBareibHOCTh {an} 3aJiaHa ¢ MOMOIIbI0 GOPMYJIBL: d, =

0) uccnenosarh {an} Ha MOHOTOHHOCTb;

B) HaiiT pezen lima, = A nociaenoBareIbHOCTH;
n—ow

I‘) OIpeAeIuTh, Ha4YKUHasA ¢ Kakoro HOMCpa N MOLYJb OTKJIOHEHHUS
3JIEMEHTOB IIOCJIEA0BATEIILHOCTHA OT BEJIMYHHbBI A HE IIPEBBICUT 0,01 5

1) W300pa3uTh MOBEACHHUE {an}‘ rpaHuecKu ¥ yKa3aTh HAMMEHbIIMH 1 HAHOONBIIMH 13

3JIEMEHTOB d, (€CJIM TaKOBEHIE CYLIECTBYIOT).



2. Jlana pyHkuus y = f(x). TpeOyetcsi: 1) HAlTH TOUKH pa3phbIBa, €CIIH OHU CYLIECTBYIOT ;
2) yCTAHOBHUTH CKa4OK (PYHKIMH B TOUKE pa3pbiBa ; 3) JIaTh CXeMATHYCCKUH YEPTEK.
x? =1, ecmm x<0;
f(x)=1cosx, ecmn 0<x~<7/2

x—m/2, ecmm x2>1.

3. YKa3aTh THII HEOHPEICNCHHOCTH H BBIMUCIMTH TIpe/iel ( 6e3 TOMOIIH IIPOM3BO/IHOM ! )

a) lim x( V5+8x°— 2x); 6) lim (x>- 2x-1)/(2x*+ 3x+1);
X— -0 Xx— -1
B) lim/a[cosx- ctg (4x)]; r) lim](l-\/x)/cos(nx/2);

1) lim(cos(5x)—cos(3x))/(n_x)2; e) lim (7+2X)2/(x+3);
x—-3

X7

4. PaccumTaTh IPOM3BOIHYIO GYHKIHHK U yka3ath O/I3 aprymenra :

a) y=(5x—6)/(Nx3+5x-6); 6) y=[(3)t""2) 5) In[sin(x2)]":

Py y= logs [(V(4C+ 1)/ (1-85)];  a) (1/3) 2%,
€) IIPOBEPHTH, yIOBIETBOPSET M GyHKIKMs y = (sinX )/ X ypaBHeHHIO 1y + Xy’ =cosXx+ 1.

II cemectp.

Tunosoii pacyer Ne 1 «IIpuiokeHUs1 IPOU3BOIHOMN

1. PaccunTarh nNpuOIIMKEHHOE 3HAYCHHE BEJINUYUH ( C TOMOIIBIO  audepennnana
byHKIUY ): 5 —
a) sin? (64°); 6) V34 ; B) Ig13; r) arcctg (V 0,97).

2. Ouenuth Beqmunnbl ©  a) In(102); 6) In(349/17),8) 1g(0,08), cunras
u3BecTHbIMM 3Hauenust Ink mk = 1,2, ..., 10 . ( Merox — cM. nekuuu ! )

OTBeT CBEPHTH C TIOKA3AHMAMHU KAIbKYJISTOPA ¥ OLIEHHUTH NOTPEIIHOCTH ( B % ).
3.Kmuamu y = x — (1/x) BTOYKax ee nepeceuenus ¢ ocbio OX npoBe/IeHbl HOPMAIIH.
HaiiT TOYKY HX IIepecedeH s 1 OlleHHTh BEINUMHY yIiia MeX/y HUMH ( C PACYHKOM ).

4. Ins dpyaxmuu f(x)=exp(—x 2)+2 x? onpeaenuTh HAMOONbIIEE U HAMMEHBIIEE
3HaueHue Ha ortpeske — 1 < x < 1. JlaTb 5cku3 rpaduka.

5. lnsg pyskmmu y = (X 2_9)/(N 43 -3 ) Ompe/eIUTh TOUKH pa3phiBa, yKa3aTh UX
TUII U PacCUMTaTh acUMITOThL. Caenarh 9cku3 rpaduka.

6. lns pyaxuu y = (3x—4)-(e) 2 paccumTaTh SKCTPEMYMBI H TOUKH Ieperuda.

7. BoIMHCINTD TIpesiesbl (IpuMenss mpasuiio JlonuTans wik npeodpasys MO HEero ). YKasaTh
BO3HMKAIOLIKE THIIBI HEONPEIETIEHHOCTH, 1aTh HILIIOCTPAIMIO ¢ HOMOnIbio AG

5 5 P B_ .
a) lim (Vx —V7)/(N14 = v2x); 6) lim gzln(sin3x)/1n(sin(7x)>-,
x—=1 X —n
B) lim (x-In’x); 1) lm [(1/tgx) - (1/arctgx) ] 0 lim (tg2x) ">
&+ X— X— T

Tunosoii pacuer Ne 2 «MHATErpaibl 1 UX NPHIOKEHUD
1. BblumcnuTh onpejeeHHble UHTErpallbl, yKa3aB CMbICI [10JYy9YEHHOro pesy/ibTara.
27 9 9_2x : dx
" =
In® xdx. ICOS x/4) dk. j dx. j . =
*ln” xax ; (x/4) N2x-21 0(25+x“)\/25+x7
Ipumeuanue: BO BCeX 3aauax HEOOXOAMMO C/IENIaTh PUCYHOK U aTh [peIBapUTENILHYIO OLEHKY

0XHUIAEMOTO pe3yJibTara (KIPOrHO3»), HCXO/Sl U3 FEOMETPUICCKUX coobpaxenuii. Eciu B mpoLec-
ce pellleHUsl BO3HUKACT «HEOEPYLIMHCs» HHTErpal — BHIYUCIIUTD Ero = ( mporpamma AG ).

— e N



2. Paccunrars 1uionna/ib GUrypbl, OrpaHUYEHHOM THHHUSIMH !
2
a) y=x"-3x,x+ty-4=0, y =0.

6) y=v6-x2,y=V6 —V6-x2, x<0.

B) mapaboson (y+2)2 = —x — 1, KacaTelIbHOM K HEH B TOUKE € OPAWHATOH
yo = — 3 u oceto OX.

r) xy=1,y=In(x/7), x=1, x=7.

3. BBIYHCIUTD JUTUHY 1yTH JIMHUH :

a) y=(x(3-x) Vx )/3 (MEX/Ty TOUKaMH ee nepecedenus ¢ ocbto OX)
0) x(t)=t2, y{t)=1t(1 /3—t?) (UIMHY NETIIH JUHAHK) ;
4. PaccumTarh 00BEM TeJa, MOJTy4eHHOrO NIPK BpalleHHH GUIrypbl, OrpaHHYCHHONU
auHEsMA . 3y =14x-3Xx —5,x+y=3,x—y2=3.
a) Bokpyr ocu OX ;  6) Bokpyr ocu OY.
( Bapuanm 3a0aqu: OUEHATH BEIMYUHY TJIONIA/ M NOBEPXHOCTH Te/Ia BPAICHHA ).
5. JlBa 0OBEKTA JBHIKYTCS BIIOJIb OJHOM NPAMON CO CKOPOCTSAMH : Vi = 3t2+2t ,
v, = 8t+ 10. IIpexnonaras, 4T0 OHM CTAPTYIOT U3 OJHOM TOUKH, HAWTH, KOT/1a OHH
CHOBA OKaXyTCsi BMecTe. Kakoii ImyTh MpoHeT K 5TOMy MOMEHTY KaK/bli U3 HHUX ?
6. Jluist cxKaTHS TIPYKUHBI Ha 4 CM HEOOXOUMO COBEPIIUTH pabory B 25 JIK. Ha cxombko
CM MOYHO pacTAHyTh IPYKUHY, coBepuiuB pabory B 81 Jlx ?
7 . 1llmo3 umeet popmy noiykpyra paguyca 10m. HailTu cuity JaBieHus BO/IbI Ha IIIIO3,
ecJIM ero AMAMEeTpP HaxoJUTCs Ha | M BbIIE YPOBHSI IOBEPXHOCTH BOJIBL.
8. Haiiti pa6oTy, KOoTOpast HeoOX0UMa JUIsi TOTO, YTOOBI :
a) BBIBECTH C MOBEPXHOCTH 3eMJIM CIYTHHK MAaccoil 1 ToHHa Ha BBICOTY 500 xm
( pamuyc 3emut IpUHATH 6370 KM ) |
6) BBIKAYaTh BOJIy U3 YaHA B POPME yCEeUeHHOTo KOHyca ¢ pasmepamu : R =1 m,
r =0,5m, H=0,8 M ; ( 1HOM sIBJIsIETCS MEHBIIIEE OCHOBAHUE KOHYCA ).

Tunosoii pacuer Ne 3 «PyHKIHH HECKOJIbKAX EPEMEHHbBIX)
1. Jlana dynkmus f(x, v, z) = z- In=. BoIMUCIUTE 3HAYEHUE BEIMIHHBI
=

X ety 'f;,y—z “fzz BTOUKe (—-1,—-1,1).

2. BpraucanTs npubImKeHHo (¢ MOMOMIB0 Ju(pdepennraia) 3Ha9eHHE BETHIHHbL:
I
a) (2,97)- V8,02 ; 0) log, g cos44® ; B) Ué cos228°-2-0,98% + arctg0,03).

3. Jlana pynkuus :
a) f(x,y)=(y)". Haiitu Bemuuuny
x f'—(1+x-Iny)-f'y.
6) f(x,y)=y/x. Haitru Bemuumny f'x — y - "y
4. Haittu f(x),ecnu usBectHo, 4to f(y/x) = v X2+ y2 /X U1 MOOBIX (IOMYCTUMBIX) X, Y.
5. Jlaus! pynknun : f(x.y)= €' cosy, g(x,y) = ¢ siny. Jlokasars, 4ro
a) f2(xy)-g2(xy)=f(2x2y); 06) 2f(xy)*e(xy)=g(2x2y).
6. Jlist 3a1aHHOM (QYHKIIMKA YCTAHOBUTE THII JIMHUH YPOBHS U IIOCTPOUTH UX
( B35IB HECKOJIBKO XapaKTepHbIX 3HAYECHUH M yKa3aB JONYCTHMbIC 3HAYCHHUS KOHCTAHTDI C):
a) f(x,y)=ctg(2x-3y+1);6) f(x,y)=In(x+ yz);B)f(x,y)= arcsin(x3/y2).
7. HaifTu HauGOIIBIIYIO KPYTH3HY MOAbEMA IIOBEPXHOCTH Z = ( X ) Y BTouke (2.2,4).
8. dynkiuio f(x.y)= 4-5x “y 2 _4xy—4x-2y uccrenosars Ha (aGCOMOTHBIN) SKCTPEMYM.
[Toka3arh ( CXeMaTHYHO ) IOBEJCHHUE JMHUHA yPOBHS B OKPECTHOCTH «IKCTPEMAIbHBIX» TOHCK.
9. Haiiti HauMeHbInee U HanboJbinee 3Hauenne pynkumu f( X,y )= X 2_2x y+3
B 061acTu D, orpaHHueHHON IMHUSAMH :y = 4 — X 2 g==], Izx+2y+l=0
W306pa3uTh 0671aCTh U COCTABHTH CBOJIHYIO (MTOTOBYIO) TaOJIHUIy 3HAUEHUH . .
10. Paccunrarh ycIoBHbIE dKcTpeMyMbl GyHkunn f( X,y ) =X + 4y+8
P YCJIOBHHM : 2 X 24+3y? =5 (meToas! peaykimu u Jlarpanxa). [laTh HLIOCTPALIHIO.

@oH]I OLIEHOYHBIX CPEJACTB /Ul NPOBEJACHUS ATTECTAUHH YPOBHH c(hOpPMUPOBAHHOCTH KOMIIECTCHIIHH
00YUAIOMMXCS 10 AUCUUIIMHE 0QOPMIISETCS 0TAeIbHBIM I0KYMEHTOM.



7. YYEBHO-METOJNYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHUITJINHBI

7.1. Kuuroo06ecne4eHHOCTH

HanmeHoBaHHe JINTEpaTyphbl: aBTOP,
Ha3BaHue, BUJI U3aHNUsl, U31aTebCTBO

["'on u3nanus

KHUTOOBECITEYEHHOCTb

KonuuecTBo 3K3eMILISIPOB
nu3naHuil B 6ubanorexe
Bal'V B cOOTBETCTBUH C

Hanuuue B 3I€KTPOHHOM
oubauoreke Bal'y

Mup u obpazoBanue. 2011.
(ITosHBIA KOHCIIEKT JIEKIIMH).

®dIrocC BO
1 2 3 4
OcHoBHas JUTepaTypa

1. 3aa4YHUK MO BBICLIEH MaTeMAaTHKE:
Yuebnoe nocodue / B.C. lllunaues. -
10-¢ u3n., crep.- M.: HUL] MFH®PA-M, 2015 http://www.studentlibrary.
2015.- 304 c.- (Beiciniee oOpa3zoBaHue. ru/book/ISBN
bakanaspuar). 09785922109796.html
2. Maremaruka: YueOHoe rnocobue /
Janunos 0. M., Hukonosa H. B.,
Hypuesa C. H., ITon pea. Kypberko J1. - http://www.studentlibrary.
H., Hukonosoit I'. A. - M.: HHUL] rw/book/ISBN
MERPA-M, 20150580 6= 9785922109796.html.
(Boiciuee obpazopanue. bakanaBpuar).
3. Beiciiasg matemMaruka: [ DJIeKTpoH-
uplit pecype] / C.H. Jlopodees. - M. : _— http://www.studentlibrary.

ru/book/ISBN978594666
6220.html

JloroTHUTEIbHAS JIUTEpaTypa

1.Beiciias MmaTemMaTHKa B BOIIpOcax
1 oTBeTax | DIEKTPOHHBIN pecypc:

http://www.studentlibrary.

T.1-3 / YepHeHkoB.[. - 2-e u3g., nepe-
pab. n gon. - CM6. : MonutexHuka,
2011. ISBN97857325098611

yuebnoe nocodue / JI.B. Kpunkos, rbopki/ BB

nox pen. B.A. Wneuna. - M. 2014 9785392143726 .html
Ilpocnekt, 2014.

2. Bricmas MareMarrka B IpUMeEpax

v 3aaavax [OneKTpoHHbIN pecypc] : http://www.studentlibrary.
yuebHoe nocobue ans By3os. B 3 1. 2011 ru/book/ISBN

07857325098611.html

7.2. llepunoanyeckne H3JaHus

1. «3aBoackas ;1abopatopus», xypran ISSN 1028-6861 , cexuus «MareMarudecKue MeTo/bl
uccienosanms » (kopmnyc 1, Oubiamorexa).

7.3. UuTepHeT-pecypebl

1.http://www.krugosvet.ru/enc/nauka_i tehnika/matematika/ALGEBRA .html .

2.http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/V EKTOR.html .
3.http://www.krugosVet.ru/enc/nauka_i_tehnika/matematika/ANALITICHESKAYA_GEOMETRIYA.html
4 http://www krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMATICHESKI ANALIZ html, #part-1 .

5. http://www.krugosvet.ru/enc/nauka i tehnika/matematika/DIFFERENTSIALNIE URAVNENIYA.html.




8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHHUIIJIMHBI
MatepraibHO-TEXHUYECKOE 00€eCIIeYeHHE IUCIUTUINHBI BKIIIOYACT:

YHHUBEPCUTETCKHE MYJIbTUMEUHHBIE CPEJICTRA |

000pyToBaHKE CHEIHATN3UPOBAHHBIX J1a00PATOPHH |

HJIEKTPOHHBIE 3aIIMCH JIEKLUH ;

KOMITBIOTEPHI CO CIIEHATN3MPOBAHHBIM [IPOrpaMMHBIM obecneyenrem (makerst MAPLE,
Mathcard, MatLab).

JInst peanu3anuy JaHHOM JUCLUMIUIMHBI MMEIOTCS CICIHATBbHBIC MOMEIIEHHS UTS [POBEICHUA 3aHATUN
JIEKIUOHHOTO THUIIA, 3aHSATHIT IPAKTHYECKOTO THIIA, MPYIINOBBIX M HHIMBUIYaJIbHBIX KOHCYJIBTALIHH, TEKYIIErO
KOHTPOJISL ¥ IIPOMEXKYTOUHOM aTTecTalny, a TAKkKe MOMEIEHHH Ui CaMOCTOSTCNbHOM pabotbl. Jlexuun
IPOBOIATCSA B MyJIbTHMeMiHOM ayauropun A-3. IlpakTudeckue paboThl HPOBOIATCS B MYJIbTHMEIUHHON
nabopatopun 302a - 2. JIis caMoCTOATENbHOM paboThI HCIIONB3YIOTCS MOMEILICHHUs OHOTHOTEKH Bal'V.

HepequL HCIIOJIB3YEMOTO ITPOTrpaMMHOTI0 obecrieyeHus ( B TOM HHCJIC JIHIICH3HOHHOF0)Z

1. Advanced Grapher. 2. Solver. 3. Matrix. 4. MathLab. 5.Maple 6. MathCard.
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