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1. IlepeyeHb NJIAHMPYEMBbIX Pe3y/JIbTATOB 00y4eHHs 10 JUCHHUILINHE, COOTHECEHHBIX C

IJIAHUPYEMBIMHU PE3YyJdbTaTaMU OCBOCHUS 06pa30BaTeJ’ILHOI7I NMporpaMmal

1.1. OcBauBaeMble KOMIETCHIUHU
Hucummumua b1.0.33.01 «Martematuka» oOecreuyuBaeT OBJAJECHUE CIEAYIOUIMMHU
KOMIIETEHIUSIMU:
Kon
Kon HanmMmeHnoBaHmue HanmMmeHoBaHMe KOMIIOHEHTA
KOMIIOHEHTA
KOMIIETEHITUN KOMIIETEHIHN KOMIIETEHI[UHA
KOMIIETEHIIUHA
CrniocoOeH BBIOMpPATh METOIbI
CriocobHoCTh MaTEMATHYECKOTO aHAIU3A IS
[1Ko, OC-1.1.
HCIIOJIB30BATh peIICHUS IPUKIATHBIX 33714
METOIBI
MaTEMAaTHYECKOTO Crioco0eH OCyIIEeCTBISATh
IKo, OC-1 YHIE
aHaau3a JIst MaTeMaTHYECKHIl aHaIN3 C
CIIEHUS
p Ko, OC-1.2. | PUMeHenuem BBIOPAHHBIX
MIPUKJIATHBIX METOJIOB JIJIsl PEIICHUS
3aa4 MIPHUKIIATHBIX 337124
1.2. Pe3yiabTaThl 00yUeHHUs

B pesynbrare 0OCBOCHUS NUCIUILTUHBI Y CTYIEHTOB JOJDKHBI OBITH CPOPMUPOBAHBL:

OTDO/TD
Kop srana
(mpu HanMuMK npodcrangapra)
OCBOEHUS PesynpraThl 00yueHus
TPYAOBBIE WU
. KOMIIETEHIIHH
npoQeCCHOHANIbHBIE ACHCTBUS
Ha ypoBHe 3HaHuii:
3HA€T OCHOBHBIE TEOPETUUYECKUE MOJIOKEHUS
JUI  pelleHUs] THUIOBBIX MaTeMaTHYeCKUX
0 . 3a/a4, HCIOJIb3yeMBIX MpPU  pelIeHUU
podeceHoHaNLHEIH HSKOHOMHYECKHUX 3a]a4
ctanaapT «Crienuanmct no _
¢buHaHCOBOMY [1Ko, OC- Ha yposne ymennii:
KOHCYJIBTHPOBAHHIOY (YTB. 1.1, JEMOHCTPUpPYET  yMeHuUe  00pabaTbiBaTh
npukazom MEHHCTepCTBA SMIIMPUYECKUE M HKCHEpUMEHTaJbHbIE
TpyZia U COLUATLHON AAHHBIC
3amutel PO ot 19 mapra Ha ypoBHe HaBbIKOB:
2015 . N 167n) aQHAJIM3UPYET U CHUCTEMATU3UPYET METOMbI
MaTeMaTHYeCKOro aHajau3a Ui peleHHs
OT® «KoHCynbpTHpOBaHUE TIPUKJIAJAHBIX 33124
KJIMEHTOB 110 COCTABJIEHUIO Ha ypoBHe 3HaHuii:
(¢buHaHCOBOrO IUIaHA U MPUMEHSIET MaTeMaTHYeCKAN
(OpMHUPOBAHUIO LIEIEBOTO MHCTPYMEHTAPH JUIst pereHus
WHBECTUITMOHHOTO HSKOHOMMYECKHUX 3a7a4
HKOz OC- o
nopTderns» 12 Ha ypoBHe ymeHuii:
o HCITIOJTB3YeT COBpEMEHHBIE METO/TBI
00paboTKM ¥ aHaiM3a HKOHOMHYECKUX
JTAHHBIX (B T.4. KOMITHIOTEPHBIE
TEXHOJIOTUH), HE00XO0IMMbIe Ui




MIPOBEICHUS (bMHAHCOBO-?KOHOMUYECKUX
pacueToB

Ha YPOBHE HAaBBIKOB:

AHAJIIU3UPYCT U CUCTEMATU3SUPYCT MCTObI
MaTEMAaTUYCCKOr'o aHaJln3a IJid pCIICHUA
MPUKIIAAHBIX 3aa4




2. O0beM U MecTO AUCHUIIMHBI B cTpyKTYype OII BO

VYyebnas nucuumivaa b1.0.33.01 «MaremaTuka» NpUHAIICKHUT K OJIOKY 00s3aTeIbHON
YacTH JUCUUIUIMHBL. B COOTBeTCTBMM ¢ Y4eOHBIM IUIAHOM, 1O OYHOW ¢opme oOydeHHs
JTUCIUATUTMHA ocBamBaercs B 1 u 2 cemectpax. O0mas TpyA0eMKOCTh JUCIUIUIMHBI B 3a4E€THBIX
enuannax cocravisger 8 3E (288 wacos). [lo 3a0unoii Gopme aucHUILIMHA peanu3yercs Ha |
Kypce.

ITo ounoit ¢Qopme 0OydeHHS KOIMYECTBO AKaJEMHYECKHX YacoOB, BBIIEICHHBIX Ha
KOHTaKTHYIO pa0oTy ¢ InpernojaBaTesieM (10 BUJaM y4eOHBIX 3aHATHI) — 128 yacoB (Jekmuii —
64 uaca, MpakTUYECKUX 3aHATHH — 64 Yaca) M Ha CAMOCTOSATENBHYIO PadOTy OOyYaroIMXCS —
160 yacoB, Ha KOHTPOJIb — 36 YaCOB.

[To 3aounoii popme oOyueHUS KOJIUYECTBO AKAJIEMHUYCCKUX YaCOB, BBIJICICHHBIX Ha
KOHTaKTHYIO paboTy ¢ mpenoaaBareieM (10 BUAaM yueOHBIX 3aHsATHI) — 24 vaca (rekumii — 12
4acoB, MMPAKTUYECKHUX 3aHATUN — 12 4acoB) ¥ HA CaMOCTOSATENBHYIO paboTy oOyJarommxcs — 256
4acoB, HAa KOHTPOJIb — 8 4acos.

dopma IpOMEKYTOUYHOU aTTECTAIIMU B COOTBETCTBHH C y4EOHBIM TUIAHOM:

1o oyHOU (hopMe 0OyueHHs — 3a4eT B 1 ceMecTpe, 3aUeT ¢ OLIEHKOM BO 2 CEMeCTpe;
10 32049HOM (hopMe 00ydeHus — 3a4eT B 1 cemecTpe, 3a4eT ¢ OLIEHKOH BO 2 CeMecTpe;

OcBoeHHME TUCIMILIMHBI OMUPACTCSl HAa IIKOJBHBIA KypCc MaTeMaTHKu. B pesynbrate
U3y4eHHs 00YJaOIINIICS TOJDKEH 3HATh OMPEIeNICHNs, TEOPEMBI, IIOAXO0/IbI K PEIICHHUIO 33aa4 U3
OCHOBHBIX DPa3JIeJIOB MAaTEMAaTUKU. 3HAHHUS M HABBIKH, IOJIy4aeMble CTYICHTAMU B PE3yJIbTaTe
U3yUYEHHSI TUCIUILTIHBI, HEOOXOIUMBI ISl TPaMOTHOW U NMPOo(eCCHOHATFHON pabOoThI M BEICHUS
YCIICIIHOM Hay4yHO-UCCIIEI0BATEIbCKONW Pa0OThI B 00JIACTH YIIPABJICHUSI.



3. Coaep:kaHue M CTPYKTYpPa IMCHHUIIJIMHBI

3.1. CTpyKkTypa TUCHHUILIHHBI

OO0BeM TUCHUTUIAHBL (MOYIIS), Yac.

KonrtaxtHas pabota ®opma
00yJaroImuxcs ¢ TEKYILETro
Ne 11/m1 HanmenoBanune tem MpernoaaBaTeIeM 0 BUAAM CP KOHTPOJIA
) (paznenos) Bcero 4eOHBIX 3aHITHIA 0 YCHeBaeMOCTH*"}
W, | ap/ | m3 | KC rreora*
JIOT | JIOT | JIOT* | P
Tema 1 DJIEMEHTBI TEOPUH 8 2 2 4 0, KP
MHOYKECTB
Tema2 | VIATPHUBLH 2% | 6 6 12 0, KP
OTPEeICTUTENN
Tewa3 | OO G| g6 | g 6 6 | ok
BekTops! Ha
Tema 4 IUIOCKOCTH U B 32 8 8 16 O, KP
MIPOCTPAHCTBE
DJIeMEHTBI
Tema 5 aHATMTUYCCKOU 26 6 4 16 O, KP
TCOMETPHH
Tema 6 KoMmnnexkcHble unciia 28 6 6 16 O, KP
IIpomexyTouHas arrecranus 3a4€T
144
Hroro B 1 cemectpe (4 3E) 32 32 80
Tema7 | CYHKUAI OMHOIL 8 | 2 2 4 0, KP
MIePEeMEeHHOMN
HuddepennmansHoe
Tema 8 cuncnerme GOIT 28 8 8 12 O, KP
NHuterpansHoe
Tema 9 netnenenne GOIT 32 8 8 16 O, KP
Tema 10 | DYHKIMH HECKOIBKAX | o9 | ¢ 6 16 0, KP
MepeMEHHBIX
Tema 11 gga‘ggggxumﬂmle 24 4 4 16 0, KP
Tema 12 | Panbl 24 4 4 16 O, KP
[TpoMexxyTouHast aTTeCcTalus 3a4eT C OICHKOM
144
Hroro Bo 2 cemectpe (4 3E) 32 32 80
288
Bcero: (8 3E) 64 64 160
Tema 1 DNEeMEeHTHI TEOPHH 2 1 1 0. KP
MHOKECTB
Tema2 | VATPHLBI 3 | 1 1 1 0, KP
OTIPEICTUTENH
Tema 3 Cucremsl JMHEHHBIX 5 2 1 5 0. KP
YpaBHCHHIA
Hroro 3a 1 ceccuro 10 4 2 4




Bekrtops! Ha
Tema 4 IUIOCKOCTH U B 42 1 1 40 O, KP
IIPOCTPAHCTBE
OJEMEHTBI
Tema 5 AHATMTUYECKOU 52 2 50 O, KP
TeOMETPHUH
Tema 6 KomMmnexcHble yncia 46 1 1 34 O, KP
IIpomexyTodHas arrecranus 4 3a4er
Hroro 3a 2 ceccuro 134 2 4 124
Tema7 | DYHKUHH ONHOH 2% | 1 1 20 0, KP
MIEPEMEHHOMN
Temag | AMddepenmmansioe | gy |y 1 24 0, KP
ucunciaenue OOII
NHuterpansnoe
Tema 9 neanenenne GOI 30 1 1 24 O, KP
Tema 10 | DYHKUHH HECKOIBKAX | o 1 1 20 0, KP
MIEPEMEHHBIX
Towa 11 | Adbepenumanibie | 55 | 4 1 20 0, KP
ypaBHCHHSI
Tema 12 | Psanpl 30 1 1 20 O, KP
[TpomexyrouHas arTecTanus 4 3a4eT ¢ OLCHKOM
Hroro 3a 3 ceccuro 144 6 6 128
| 288
Bcero: (3E) 12 12 256

Ilpumeuanue: 4 — dhopmbl Tekymero KOHTpois ycmeBaeMoctH: ompoc (O), tectupoBanue (T), KOHTpoJBHAs
pabora (KP), xomtoksuyMm (K), acce (3), pedepart (P), mucmyt (1) u ap.

CamocrositenbHas pabora (CP) mo w3y4eHHMIO NUCHUILUIMHBI OCYIIECTBIISIETCS C MPUMEHEHHEM
JOT. Hdoctyn x JIOT ocymiecTBiseTcss KaXKIbIM 00y4JaloIUMC CaMOCTOSTEIILHO C JIFOOOro yCTpOMCTBa
Ha moprtaie: https:/Ims.ranepa.ru. ITaposib ¥ JIOTHH K JMYHOMY KaOHHETY/TIPOGIIIIO/YIETHOW 3aluch
MPEIOCTABIISIETCS 00yJaOMEMYCs IEKAaHATOM.

3. 2. Conep:xkanue TUCHUNTAHBI (MOTYJIsA)

Tema 1. DieMeHTBI TEOPUU MHOMKECTB.

[ToHATHS MHOXeECTBa, CIIOCOOBI 3aJJaHNs U IPpaUUecKOro MpeACTaBIECHUs, ONepallui HaJ
MHOK€CTBaMHU. [[eiCTBUTENIbHBIE YHUCIIA U UX OCHOBHBIE CBOMCTBA. MeTpHUeCcKOe MPOCTPAHCTBO.

Tema 2. MaTpulibl U ONpeaeTuTeNH.

OcHoBHbIe cBefieHHs1 0 MaTpHiax. Onepanyu Hag Marpuamu. OnpeaenuTenn KBaJIpaTHbIX
marpuil. CBoiicTBa ornpeaenuteneit. OOpaTHas Marpuia. Panr MaTpHIibL.

Tema 3. CucTeMbl THHEHHBIX YPaBHEHH.

OcHoBHbIE TIOHATHA M onpeneneHud. CucreMa N JMHEHHBIX YypaBHEHUH C N
nepeMeHHbIMU. MeTton oGpatHoit MaTpuibl u dopmynsl Kpamepa. Meron [Maycca. Cucrema m
JUHENUHBIX YpaBHEHUH ¢ n niepeMeHHbIMU. CHCTEMBI IMHEUHBIX OJTHOPOHBIX YPaBHEHUH.

Tema 4. BexkTopbl Ha TUIOCKOCTH U B MPOCTPAHCTBE.

[loHATHS n—MEPHOTO BEKTOpa M BEKTOPHOIO IPOCTpaHCTBA. CKalSIpHOE U BEKTOPHOE
npousBeneHrne. PasmepHocTs M 0a3uc BEKTOpHOTo (MHEHHOro) mpocTpanctBa. I[lepexonm
HOBOMY Oasucy. EBknmmoBo mnpoctpanctBo. JluHeiiHble mnpeoOpa3oBaHus (OmepaTopbl).
CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS TMHEHHOTO OIepaTopa.

Tema 5. DrieMeHTbI aHATUTUYECKOI reOMETpUH.



https://lms.ranepa.ru/

Cucrembl koopauHar. ITpocTeiiue 3amaun aHATUTUYECKOM reoMeTpuu. Aredpandeckue
JIMHUY [IEPBOTO MOPAAKA. YPaBHEHHE NPSIMOM HA TNIOCKOCTH. B3auMHOE pacrnonokeHue NpsiMbIX U
TOYeK. Anredpandeckue JIMHUH BTOporo nopsiaka. OKpykHOCTh U 3umurc. [ unepbona u napadona.
ITnockocTh 1 IpsAiMasi B IPOCTPAHCTBE.

Tema 6. KomruiekcHble ynca.

Mogenu npeacTaBieHnss KOMIUIEKCHBIX yucel. Anredpandeckas ¢popma MpeicTaBlIeHUs
KOMIUICKCHBIX ~4HCel. TpUroHOMETpHYeckass | TMoKas3aTeldbHas (OpPMBI IPEACTaBICHUS
KOMIUIEKCHBIX YHCEl.

Tema 7. @yHKIUN OAHON NTEPEMEHHOM.

[Tonstue ¢ynknuu. OcHOBHBIE CcBOWcTBa (YHKIMH W HMX  KiIacCU(UKAIUA.
DleMeHTapHbIe GyHKIUH. [IpeobpaszoBanue rpaduKoB. [Tonsitue YUCJIOBOM
nocienosarenbHocTU. [Ipenen GpyHkuuu 1 yKca0BoOi Nocie0BaTeIbHOCTH. beckoHeuHO Mallble 1
OeckonedHo Oospive BenudrHBL. OCHOBHBIE TEOPEMBI O Mpeaenax. 3aMeuaTelbHbIe MPEAebl.
HenpepbIBHOCTE (pyHKLIUH.

Tema 8. luddepernmansuoe ucuncnenue OOIIL.

Ilonatue npousBonHoW  (yHkuuu. OcHOBHble mpaBwia  JUpGEepPEeHIUPOBAHMUS.
[TpousBogHas cioxHOW M oOpatHON (yHkuui. [Ipou3BojgHbIE HEABHOM U MapaMETPUUYECKU
3agaHHOM (yHkuM. I[loHsATHE NMPOM3BOAHBIX BBICIIKMX MOpsAAKoB. uddepenuman GyHKum.
[Tpumenenne muddepeHnurana B NpuOIMKEHHBIX BhIYHACICHUAX. [loHsATHE O MuddepeHnmamax
BbICHIMX TOpPsAKOB. OCHOBHble TeopeMbl JuddepeHranbHoro ucuuciaenus. Ilpasuno
Jlonurans. Bo3pacranue u yosiBanue (GyHKIMA. XapaKTepHble TOUYKK (PYHKIIUI U XapaKTepHbIC
JMHUU UX TpaguKoB (FKCTpeMyM (pyHKIMM, HAnOObIIee U HAUMEHbIlIee 3HaUeHUsI QYHKIMU Ha
OTpEe3Ke U MHTEPBaJEe, BHITYKIOCTh (DYHKIIUU, TOYKH Iepernda, acuMIToTh rpaduka GpyHKINN).
OO6was cxema uccienoBaHus QyHKIHMHA U TOCTPOECHUS UX TPa(UKOB.

Tema 9. Unrterpanbuoe ucuucienne OOI.

ITonaTus nepBooOpa3HOl M HeonpeaeaeHHOro uHTerpaina. CBOHCTBA HEONPEIEICHHOIO
uHTEerpasia. Mero/ibl HHTErpUpOBaHUs (METOJT 3aMEHBI IEPEMEHHON, METOl UHTETPUPOBAHUS 110
YacTsM, UHTETPUPOBAHHE MPOCTEHIINX PALMOHAIBHBIX JIpOoOel, MHTErpUpOBaHUE HEKOTOPBIX
BUJIOB UPPALMOHAJIBLHOCTEH, WHTETPUPOBAHUE TpUroHOMeTpuueckux ¢yHkuui). IloHsatue
onpezaeneHHoro uHrerpaia. CpolicTBa omnpeaeneHHOro uHrerpaia. OnpeneneHHbI MHTErpai
kak ¢yHKOUsS BepxHero mpexaena. @Dopmyna Heprorona-JIeiOnuma. MeTonpl BbIUUCIECHUS
ONpENIeIEeHHOr0 MHTerpajga (3aMeHa IepeMEeHHOW M HMHTErpUpOBaHME IO YacTsIM B
ONpeeNIEeHHOM MHTerpaie). I['eoMmeTpuueckue NpUIIOKEHUS OMNPENeIIEHHOTO HWHTerpaa.
HecobcTBeHHbIE HHTErPAIBI.

Tema 10. ®yHKIIUY HECKOJIBKHUX ITEPEMEHHBIX.

[Tonatne (yHKIMM HECKOJNBKHMX MepeMeHHbIX. [Ipenen M HempephlBHOCTh (YHKIHU.
YacTHble pou3BOJHBIE U NOJMHBINA nuddepeniman pynkuuu. [IponsBoaHas Mo HanpaBJIeHHIO,
IpaAueHT (YHKIMU. OKCTpeMyMbl (YHKIMM MHOTHX II€pEMEHHBIX, Heo0Xoaumoe u
JIOCTATOYHOE YCJIOBHE JKCTpEMyMa. YCIOBHBIM 3KCTpeMyM. Meron MHoxuTenen Jlarpanxka.
[TonssTue  nBotHOro mHTerpana. CBeneHuWe JABOWHOIO HHTErpaja K  IOBTOPHOMY.
I'eomeTpuueckas HHTEpIIpETays JBOMHOTO HHTETpaa.

Tema 11. [ludpdepenunanbupie ypaBHEHHUS.

OcHoBuble noHsTHS. OOII€e U YacTHbIE pPelIeHUs OOBIKHOBEHHBIX UG depeHInaTIbHbIX
ypaBHeHuid. Jluddepenunanbupie ypaBHEHHs IepBoro mnopsaka. 3amgada Komm (ycioBue
CYILIECTBOBaHMUS M €IMHCTBEHHOCTH pemieHus). Hemonnele auddepeHnuanbHble ypaBHEHUS
nepBoro mnopsaka. /luddepeHnnanbHbple ypaBHEHHUS MEPBOrO MOPsAKAa C pa3esionMMUC
nepeMeHHbIMH.  JluHeltHple — nuddepeHUMaNbHBIE  YpaBHEHHMsS ~— MEpBOTO  MOPSAIKA.
JuddepeHunanbaple  ypaBHEHHsS BTOPOTrO IMOPSAIKA, JOMYCKAIOUIME TOHM)KEHHE MOpsaKa.
HuddepenunanpHple ypaBHEHUS BTOPOTO MOPSAKA C MOCTOSHHBIMH K03 duiineHTamu.

Tema 12. Pannr.

[lonsitue uwumcnoBoro psana. OcHOBHblE cBoWcTBa psifAoB. HeoOXxomumelil Mpu3HaK
cxoauMoctu psija. [Ipu3Haku cXOIUMOCTH PSJIOB C HEOTPULATEIBHBIMU WieHAMH. AOCOITIOTHAs



U YCIIOBHAs CXOJUMOCTb 3HAaKONEpeMeHHbIX psanoB. Ilpu3nak cxomumoctu JleWOHuna ams
3HaKouepenayromerocs psaga. CreneHusie psiapl. Teopema AoGens. CBOWCTBa CTENEHHBIX PSJIOB.
Pagnyc cxonumoctu crenennoro psiaa. Pansr Maknopena u Teitnopa.



4. MaTepuaJjibl TEKYIIero KOHTPOJIsI YCIIeBAeMOCTH 00y4alomuxcst

4.1. @opMbl M MeTOAbI TeKYHIEro KOHTPOJIS YCHEeBAeMOCTH OOY4YaAIOIIUXCA M
NMPOMEKYTOYHOM aTTecTAllUN

B xome peanmmszanuu pucummummesl - b1.0.33.01

«MatemaTuka HCIIOJIB3YIOTCA

CICAYIOIKUE METOABI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTHU 06yqafoumxc;1:

Metoabl TeKyLero KOHTpoJist

Ne n/m HaunmeHoBaHue TeM (pa3iesioB)
ycreBaeMoCTH
ouyHasi popma

Tema 1 DNeMeHThl TEOPUU MHOXKECTB VYcTHsIii onpoc,
KOHTpOJIbHas paboTa

Tema 2 MaTtpuLbl 1 ONpEaSIUTENN YerHslii onpoc,
KOHTpOJIbHAs paboTa

Tema3 | Cucrembl THHEHHBIX YpaBHEHUH VYerHbll onpoc,
KOHTpOJIbHAs paboTa

Tema4 | BeKkTopsl Ha IUIOCKOCTH U B IPOCTPAHCTBE VYcerHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 5 | DneMeHTHl aHAIUTUYECKOW T€OMETPUU VYerHbll onpoc,
KOHTpOJIbHas paboTa

Tema 6 | KoMIuiekcHble yncia YcerHslit onpoc,
KOHTpOJIbHas paboTa

Tema 7 OYHKIMU OTHOHM nepeMeHHON YcerHslit onpoc,
KOHTpOJIbHas paboTa

Tema 8 | JIuddepenunansHoe ncuncnenue VYcTHsIii onpoc,
KOHTpOJIbHAs paboTa

Tema9 | MHTErpasipHOE HCUUCICHHE VYcTHsIii onpoc,
KOHTpOJIbHas paboTa

Tema 10 | yHKIMH HECKOIBKHUX ITEPEMEHHBIX VYcTHslii onpoc,
KOHTpOJIbHas paboTa

Tema 11 | JIuddepennmanbHbie ypaBHCHHUS. VYerHbli onpoc,
KOHTpOJIbHasl paboTa

Tema 12 | Psager VYerHbli onpoc,
KOHTpOJIbHAs paboTa

3ao04Has Gopma

Tema 1 DIeMEHTBl TEOPUU MHOXKECTB YcTHbli onpoc

Tema2 |Matpuis! u onpeneIuTeNn VYcTHBIi onpoc

Tema3 | Cucremsl IMHEHHBIX YpaBHEHUI VYcTHBIi onpoc

Tema4 | BekTopsl Ha MIIOCKOCTH U B MPOCTPAHCTBE VYcTHbll onpoc

Tema 5 | DneMeHTH! aHAIUTUYECKOW T€OMETPUH YcTHbli onpoc

Tema 6 | KoMIuIeKCHBIE YnCIa VYcrHbll onpoc

Tema 7 OYHKIMU OJAHON IIepEMEHHON VYcrHbl# onpoc

Tema 8 | uddepeHnuaipHoe HCUUCICHNE VYcTHBIif onpoc

Tema 9 MuTterpanbHoe UcunCIeHNUE VYcTHbll onpoc

Tema 10 | @yHKIMN HECKOJBKHX MEPEMEHHBIX YcTHbll onpoc

Tema 11 | Iuddepenunansupie ypaBHESHHUS. YcTHbli onpoc

Tema 12 | Paasr VYcrHbl# onpoc




4.2. Tunosbie MaTepHAJIbl TEKYIIEr0 KOHTPOJIA YCIIEBAeMOCTH 00y4AIOLINXCS

Bonpocwt onsa onpoca u pewienus 3a0ay
1 cemecmp

Tema 1. Dj1eMeHTBHI TEOPUU MHOKECTB.
Bonpocsl 1J1s1 ycTHOrO0 onpoca:

1. [ToHsATHS MHOMKECTBA.

2. CriocoObI 3aanust ¥ TpaUuIecKOro MpeaACTaBICHMSL.
3. Ormeparuy Hal MHOKECTBaMH.

4, JlerCTBUTENbHBIC YMCIIa U UX OCHOBHBIE CBOMCTBA.
5. MeTtpuueckoe mpoCcTpaHCTBO.

IIpakTH4yeckue 3aaHus:
3amsarue 1

Henn: gath 3HaAHUS MOJOXKEHUM M3y4yaeMoro Kypca U MPHUBHUTH HABBIKM NMPUMEHEHHS MaTeMaTHYEeCKHX
METO/IOB pelICHHS 3aa4, B TOM YHcie, B cepe mpodecCHoHaANbHON AEATEIbHOCTH.

1. [loBTOpEeHHE onpeneneHnii OCHOBHBIX MOHATHIA TEMBI B (hopMe KOHTPOIBHOTO OIMPOCa U MPOBEPKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO TOMAIIIHETO 3aaHHS.
2. PaBHbI U cneayromnyie MHOKECTBA!

a) {2,4,5}u {2,4,52}; 0) {1,2} u {{1,2}};

Ha oM B) {1,2,3}m {{1}, {2}, {3}}; 1) {{1, 2}, 3} m {{1}, {2, 3}};

3. Ilycte nanbt MHOXecTBa: E = {1,2,3,4,5}, X={1,5},Y={1,2,4},Z={2,5}.

Haiitn MHOXECTBa:

aAXNY;0)(XNn2Z)uY’;B) XU (Yn2Z).

Ha Oom

N XuY)n(Xu2Z);n)(XuY);e) X’ NnY’.
4. Haueptuth tuarpammsl BeHHa, WILTIOCTpUPYIONINE TOCTPOSHUE MHOYKECTB, U TIOKa3aTh, YTO 3TH
YTBEPKACHUA HC BCETAa BEPHBI:

a)(AuB)nC=AuU(BNC); 6)(A\B)uB=A; B)(AnB)\A=0;

Ha Oom

r) (AuB)\B=A; 1) (A\B) UC = (AUC) \ (BUC).
5. Onpenenuts MHOKecTBEa A N B; AU B; A\B; B\ A u u300pa3urts Ux Ha YUCIOBOM OCH
(TutockoCTH), eciu

a) A=(-1,2]; B=[14);

0) A= {x:-4<x<1}; B={x: 0 <x< 4}.

B) A={(x,y) R} X’ +y* <1};

B={(xy) eR’| X’ + (y-1)*<1}, rze R _ BEIIECTBEHHAS TIOCKOCT.
Ha 0om
A= {xx—x—2>0} B ={x: 6x—x>>0};
n) A = {x:sin nx = 0}; B = {x: cos nx/2 = 0}.

*

6. Jlokazatpb, 4TO Ha MHOXKECTBE R ymerores €MHCTBEHHBIE HOJIb U €AMHHIIA.
7. Pemuth ypaBHEHUS:
a)x-5-12x+8|=-12; 6) |5+ [x+2||=10; B) x|+ |x-1]+|x-2[-25=0;
Ha Oom

ER - MHOXCCTBO HeﬁCTBHTeJ’IBHBlX YHCCII.



DX+X-2=0; 1) x+1+[x+[x-1=6; e)xjx+2|-|x+1|-(x+1)x+1=0.
8. Ilycte E= {b,c,d,e,f}, A={b, c,d}, B={c, e}.
Haueptuth nuarpammy BenHa, HITIOCTPUPYIONIYIO TOCTPOCHUE STHX MHOMKECTB.
9. Onucats MuOXKecTBO A={xeN | X* - 3Xx — 4 < 0} mepeuncICHHEM e¢ HTEMEHTOB.
10. Cuwuras orpesok [0,1] yHHBepcalbHBIM MHOXECTBOM, HAWTH M HW300pa3HTh Ha YHCIOBOHW MPSIMOM
JIOTIOJTHEHUST MHOKECTB:
a) {0, 1}; 6) (%, %); naoom B)(0,'%]; r){0} v [*%, ).
11. Jlokasats, uto mist MHOKeCTB A, B, C =
aAnBulC)=(AnB)U(ANC);6)A\B=ANDB’;
Ha 0om
B) AUB\C)=(AUB)Nn(AUC); T)(AUuB)Nn(AUB’)=A.
12. Jlokasatb, 4TO
a) ypaBHEHHE g + X =D uMeeT eqMHCTBEHHOE pelleHue X = - a + b;
Ha 0om
6) ypaBHEHHE ax = b HMeeT eUHCTBEHHOE peleHne x = ab.
13. Pemuth (10Ka3aTh) HEPABEHCTBA:
a) [ -x-1]-5] = X* +x+8; 6) [x-y| =[x -yl
Ha 0om
B) X% -3X+ 2|+ [2x+1| = 5; 1) X+ Xy + Xo+ ... +Xo| = X| - ([Xa| + X + ...+ [Xa)

Tema 2. MaTpuiubl 4 onpeaeJTuTeu.

Bonpocsl 14151 ycTHOrO0 onpoca:

Omnpenenenne matpunbl. Kiaccupukanust Marpui.

TpaHcIOHMpPOBaHKUE MATPHIL.

CroxxeHue ¥ yMHOKEHUE MaTpPHII.

Onpenenurenu BTOPOro U TPETHETO MOPSAIKOB.

Boruncnenue onpenenureneil pa3auyHbIMU CIIOCOOAMHU.

Hcnonp30BaHnEe CBOMCTB ONPEAEINUTENEH TPU UX BBIUYUCICHUH.

ANTOpPUTM BBIYHUCIICHUS OOPAaTHOM MAaTPHIIBI C TOMOILBIO aNTre0panyecKux JTOMOTHEHHH.
ANTOpUTM BBIYMCIEHUS OOPAaTHOW MAaTpUIbl MPHUCOETUHEHHWEM CIpaBa €IMHUYHOU
MaTpHUIIbI TOTO K€ MOPSJIKA.

N~ wWNE

HpaKTuquKue 3aJJaHUA:
3anarue 1

Ienb: nate 3HaHHS NOJOXXEHUM M3y4aeMOro Kypca U NPUBUTH HABBIKM IPUMEHEHHUS MaTEeMaTHYECKUX
METO/IOB peLICHHS 3aia4, B TOM YHcie, B cepe mpodecCHOHANBHON A TeTbHOCTH.

1. TloBTOpEeHNE OmnpezaereHNiI OCHOBHBIX TMOHSATHIA TeMbl B (popMe KOHTPOJIBHOTO ONpoca M MPOBEpKa
CaMOCTOSITETIbHOM PabOoThI IO BHIMOJIHEHUIO IOMAIIIHETO 3a/IaHHA.

2. Nans! matpuis A u B:

A—2308103_21
1 -1 4)°"
0 3

YKaBaTB, KaKuC U3 HUKCTIPUBCACHHBIX onepaunﬁ BBIIIOJIHUMBI, U BBITIOJITHUTH HX.
a)A+B; 6)A"T+B; B)A+B"; r)AT+B"; n)AB; e)A"B; x)AB"; 3)BA'.
-1 2 3

o' o
na dom 0 13 0 B:(Z 3 0}

1 -1 4



3. Haiitu matpuny C = -54 + 2B:

0

3 4 8 1
a)A=( );B=( J; Ha oom ©0) A=|-1 0
2

o

2 1 2 3

o
(RN R
R O O

4. Haiiti mpou3BeIeHNe MaTPHII;

1 3

3 -2\( 0 4
ofs Sz o) ol
5 40 2 0
2 -5
5 8 4)\3 2 5

4 3\ -28 93 \(7 3
Haodom B) |6 9 5|4 -1 3 |;r) .
7 5) 38 -126)\2 1

4 7 3){9 6 5

A
w = N
o= N
w oo

5. Haiftu u3 npoussenenuit Matputy AB u BA, KOTOpBIE CYIIECTBYIOT:

5 1 1 00
1 2 2 1 3
a) A= ;B = ; Haoom 0) A=|0 2|; B={0 1 O
3 4 0 01
1 3 0 01
6. Beluucnuth onpenenuTenu:
1 2 3 i 5 6 3 1 1 1
2 3 2 -3 sina cosa
a) ; 0) ;B[4 5 6; maoom 1) | . ;M0 2 0;e 2 -3 1
17 -3 7 sibg cosp
7 8 9 7 4 5 4 -1 -5
3anstue 2

Heab: nath 3HaHUS MOJOKEHUI M3y4aeMOro Kypca W NMPHUBUTH HABBIKM NPUMEHEHHUS] MaTeMaTHYECKHX
METOJIOB PELICHNUs 3aj1a4, B TOM 4Hucie, B chepe nmpodeccnoHaIbHOM A TeIbHOCTH.

1. IloBTOpEeHHE ompeseNeHNiI OCHOBHBIX MOHITHNA TeMbl B (hOpMe KOHTPOIBHOTO ONpOca W IMPOBEpKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHEHUIO IOMAIITHETO 3aaHus.

_ 2.
2. Boraucauts Matpuiy D = (AB)' - C*

2 0
3 4 2 1 3
A= :B=|1 3| C= . Ha OOM
1 0 5 05 0 4

3. Beruucnute marpuiy D = ABC — 3E:

1 2 -3 1
A=|1 0 2|, B=|2}; C=(2 0 5); E - eounuunas mampuya.
4 5 3
1 1 -1
3. Beruuciuts A%, ecim A=3 -1 2
2 -1 0

4. Haiitu matpuity A" u ee cien;



2 00

1 -2 4 -1
a) ;N=3. maoom 6)|0 3 0|;n=3. B) ;n=>5.
3 4 5 =2
0 01

5. Haiitu 3Hauenne Mmuorowiena f(X) or marpuirsr A:

1 -2 3 5 2 -3
f(X)=3x*-2x+5 A=|2 —4 1|, naoom f(x)=x"-7x*+13x-5 4=|1 3 -1|
3 5 2 2 2 1

6. YoemuTcs, 4To OMpeaeuTeNb MATPUIIBI PABEH OMPEIEITUTEN0 TPAHCITTIOHUPOBAHHOW MATPHIIBL:

0 -1 0 1 0 -2
1 3 -2 05 3 1
2 5 -1 0 2 -1

7. Jloka3aTh TOXKIECTBA:

1 a bc 1 a a’
1 b cal=(b-a)(c—a)c—b). na oom L1 b b*|=(b-a)(c—a)(c-b).
1 ¢ ab 1 ¢ c?

8. Pemnth ypaBHEHUS:

1 1 1 x? 9
1 1-xXx 1 |=0. una oom |x 3=0
1 2-x 1 11

3ansarue 3
Ieanb: 1aTh 3HAHHS MOJOKEHUN M3y4aeMOTO Kypca W MPUBUTH HABBIKK MPUMEHEHHS MATEMaTHYECKHX
METOJIOB PEIICHUS 3a7a4, B TOM YHUCIIE, B cepe MpodhecCHOHANBHON AeATETLHOCTH.

1. TloBTOpEeHNE OmpezaeieHNiI OCHOBHBIX TMOHSATHH TeMbI B (popMe KOHTPOJIBHOTO ONpoca M MPOBEpKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHEHUIO IOMAIITHETO 3aJaHus.
2. Haiitu onpeienuTens MaTpuIlbl:

1 0 4 1 0 0 0 1
0 -2 2 -10 0 0 2 -10
C= Ha 0om C =
0O 0 3 13 0 3 5 13
0 0 0 3 -3 45 6
2. BeIUUCIUTH ONIPEeIeTUTENb,
2 -3 4 1 al 20
4 -2 3 2 b 31 4
Ha Oom
a b c d c 01 2
3 -1 4 3 d 110
pasiarasi ero 1o JIeMEHTaM paszmnarasi €ro 1o dJIeMEHTaM
TpEThEN CTPOKU IIEPBOTO CTOJIOIA

3. Beluucnuthb onpenenuTenu:



0
1 11 1 1 2 3 4 -1 3 1 3
-1 1 -1 - 2 3 41 -5 8 2
a) ; 0) ; Ha O0oM B) ; T) |5
1 1 -1 1 3 41 2 -5 3 -2 3
1 1 1 - 4 1 2 3 -7 8 4 5 1
Beruncauts Matpuiy B = 11(4™)' + A", tie

1 2 -3

A=l0 1 2

1 0 4

O O, NN O

w N b bhow
A O W O

o -1 o
4. Haiitn o6paTHy}0 Martpuny A ABYMs criocobamMu: ¢ MMOMOMIBIO MPUCOCINMHCHHON MaTPUIIbI 1

3IIEMEHTaPHBIX PEOOPa30BaHUIA:

2 1 -1

7 3 4 0 0 1 1

5. Haiiti matpuiry, oopatayto Matpuiie C, ecii OHa CyIIeCTBYeT

1 0 4 1 0 00 1

0 -2 2 0 2 -10
C= Ha 0om(C =

0 0 3 13 3 5 13

0 0 0 3 -3 45 6

6. Haiiti panru maTpui
-4 -1 3 5 -2 -1

1 00 1 2 -1 1 2
a)|5 2 41, 6)|2 1 0|; maoom B)|O0 -3 1 ;|2 1
1 31

-1
-1 |

-7 3

2 1 3
A=l4 2 0 |B=|2 -6 0 (HaoomC=| 4 2 -6
1

-3 4 1 -3 -5 2 1 -3

7. Haiftu panru Matpwi

2 1 45 2 -1 -1 1 3 7 2 5
a)l 1 01 2;;6)|3 1 -1;8|-1 0 4 8 3]
12 40 -4 -3 1 3 6 10 -4 7
1111 0
2 -1 -1 2
3 ) 1 21 2 s 1 1o ) 2
. _ e
A - N NN e 1
-4 -3 1 1
0110
8. HaiiTi MakCHMaJIbHOE YUCIIO JIMHENHO HE3aBUCHMBIX CTPOK MATPHIL:
1 1 1 1 1 16 2
12 1 4
2 -1 1 2 -1 13 4
a) ;0|0 1 -1 3|, na oom B) ; T)
1 -1 2 1 -1 25 0
2 5 1 11
3 6 5 3 6 5 6 2

9. Haiitn MakcHMaJIbHOE YHUCIIO JIMHEHHO HE3aBUCHMBIX CTOJIOIIOB MATPHII:

3

w w w o

|
w
[N
N A N

0

O P N O

o O O Ol

A~ w o1 -



2 3 1 5 3 8
a)| -3 -1 -4|;, na oom 06)|4 3 7|
1 5 3 325

10. TlokazaTh, 4TO CyMMa TpPOM3BEICHHI 3JICMEHTOB TPETHETO CTOJOIA MATPHUIBl HA alreOpanyecKue
JTOTIOTHEHHUST COOTBETCTBYIOIINX 3JIEMEHTOB TIEPBOTO CTOJIONA PaBHA HYITIO.

1 -1 1
A=|5 4 2
1 -2 3

11. Pemmth 3a1a9u ¢ 5KOHOMHUYICCKHAM COJIECPKaHUECM:
a) B HekoTopoif oTpacimu M 3aBOAOB BHITYCKAIOT N BUAOB MPOAYKIMH. Matpuiia A, 3a1aeT o0beM
NPOIYKIMH Ha KaXKJJOM 3aBOJIC B IIEPBOM KBapTane, a MaTpuna B,,.,— B0 BTOpoM; (87, b;) —oObeMbI

IPOYKIMH J-TO TUIIA Ha I-OM 3aBOJIE€ B IIEPBOM U BTOPOM KBapTallaX COOTBETCTBEHHO.

2 37 3 0 2

, B=

N B~

2 2
15
1 3

o B~ DN

4
3
2

AN -

Haiitn: 00beMbl TPOMYKIMK; MPUPOCT OOBEMOB MPOAYKIIMH BO BTOPOM KBapTalie MO CPABHEHHIO C
MEepBBIM IO BHJAM TMPOAYKIMH M 3aBOJAM; CTOMMOCTHOE BBIPKCHHE BBIMYNICHHOW MPOAYKIUH 3a
nosroa (B €Bpo), €Ci A — KypC €BPO 10 OTHOIIEHHIO K PYOJIIO.

0) [Ipeanpusrue MPOU3BOIUT N THIIOB MPOAYKIUH, 00bEMBI BBITYCKAa KOTOPBIX 3aJaHbl MATPULEH A1y
[lena peanuzanuu €IUHULIBI i-ro Tumna MPOAYKIIUU B j-OM peruoHe 3ajaHa MaTpuieil B .y, rie k— awncno
pETHOHOB, B KOTOPBIX pEAIN3YETCS MIPOLYKIIHUA.

83,4 =

N P DN
A W W
N N
A N O

Haiitu MaTpuity Beipyuku C 1o peruonam, ecinu A3 = (100 200 100),

Ha Oom
B) Tpu 3aBos1a BBIYCKAIOT YETHIPE BUA IPOAYKIHH.
Heo6xonnmo HalTH: MaTpUIly BBITYCKA MPOIYKLMH 33 KBapTall, €CIIH 3aJaHbl MAaTPHULIBI TOMECSYHBIX
BBIMTYCKOB A1, A; 1 A3; MaTPUIIBI IPUPOCTA BBIITyCKa MPOIYKIINH 33 KXKABIN Mecsal By u B, u
NIPOAHAIU3UPOBAThH PE3YIIBTATHI.

2 31 2 1 4 2 2 2 531
Hano: A= 14 2 2 1; A=13 3 3 2; A=|3 4 3 1|
5 4 4 2 4 5 4 3 4 4 4 4
r) Haiitu C— matpuiy Beipyuku C 110 peTHOHaM IO YCIIOBHSM 3a1a4u 66), eciu
2 1 2
4 2 1
A= (10 4010 20); B= .
311
2 4 4



Tema 3. CucreMbl JTUHEHHBIX YPABHEHHUN.

Bonpocsl 1J1s1 ycTHOrO0 onpoca:

1.  Jlomyctumsle ipeoOpa3oBaHUs CUCTEM JIMHEHHBIX YpaBHEHUI.

2 MHO0X€eCTBO peLIEHUI CUCTEMBI.

3 ®opmyinbl Kpamepa ajist peiieHusi CUCTEM JIMHEUHBIX YPABHEHHIA.

4.  Pemenue cucreM JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.

5 Hcnonp3oBaHne OOpaTHOM MAaTpHIbl AJII HAXOXKJEHUS PELICHUS CHUCTEMbl JMHEHHBIX
YpaBHEHUM.

HpaKaneCRne 3aJJaHUA:
3ansarue 1

Hean: nate 3HaHUA TOJOXKEHUM U3y4aeMOro Kypca U MPUBUTH HABBIKU MPUMEHEHUS MATEMATHUYECKUX
METOJIOB pPEIIeHus 3a7a4, B TOM YHCIe, B cpepe mpodeccnoHaabHON AeITeTbHOCTH.

1. IloBTOpEeHHE ompeeNneHrii OCHOBHBIX MOHITHNA TeMbl B (hOpMe KOHTPOIBHOTO OMpOca W MPOBEpKa
CaMOCTOSITETIbHOM PabOThI IO BHITOTHEHUIO IOMAIIHETO 3a/IaHHS.
2. Pemuth cucTeMbl ypaBHEHUH METOA0M O0paTHOM MaTpHIlsl U 110 hopmyiam Kpamepa:

—2%X + X, +6X;, = 0, 33X +2X, + X, = =8,
X, — X, =5, 6T X % . —Bx, =0, o+ 2%+ X
) 0) X —2X, — X, =5, Ha 0oM B) r) 12x+3x,+x;, =-3,
2X + X, =1. _ 2:[Bx, —5x, = —10. _
3%, +4X,—2x%, =13. 2 2X + X%, +3% = -1,

3.

Pewnts cucteMsl ypaBHeHUl MeToioM [aycca:

2X, +X,+3%, =5 X, +4X; = X, +2X,+3%X; = 6

a) 14X +2X,+6X; =8 ; 0) <3X +X,+2X, 3, B) § 2X +3X,—X; =4 .

X +2X, —4x, = -1 —X +X, + X3 =5 3X, +X, —4x =0

Ha 0om

3 =X, +2X%, = 4 X +X,+X; =1 —X,+2%X; = 9

r) X +5X,+4X, =7 ; 1) X, +2X, =3 ; e) 2x1+5x -3x,=4 .

—9x,+3X,—6X, =5 SX +3X, + X, =5 5x, +6X,—2%, =18

4. Pemruth MaTpUYHbIE ypaBHEHUS:
5 41

21 107 2 3 110
a) X = ; 0) AXB=C, tne A= ; B=|1 1 7|, C= .
e I T

Ha 0om
8
1

1ol G a)s )

=]
N’
7~ N\
o
= W
N—
|
o -~ N

3ansarue 2
Henb: gaTh 3HaHMUS MOJOXKEHUM HM3y4aeMOIro Kypca U NMPHUBHTh HABBIKM NMPUMEHEHHUS MaTeMaTHYECKHX
METOJIOB pEIlIeHus 3a1a4, B TOM YHCIe, B cpepe nmpodeccnoHanbHON AeITeITbHOCTH.



1. IloBrOpeHHE OIpeneseHUt OCHOBHBIX IOHATHI TeMbl B ()OpME KOHTPOJIBHOIO OIpoca U IPOBEpKa
CaMOCTOSITEIbHOM PadOoThI 110 BHIIIOJIHEHUIO IOMAIIIHET0 3alaHUs.
2. Pemuts cucteMsl ypaBHeHUH MeTonoM [aycca:

X, +3%;—X, = 10 X +X,+X+X, =10
a) IX+3X,+8%, —X,=22; Haodom ©6) 3 x+x,—x,—x, =—4 .
4x +2x,— 3%, =11 X =X, + X — X, =—2

3. Pemmtp (100BIM METOIOM) CHCTEMBI ypaBHEHHH, 3afaHHble B Buae AX = B, roe A — Marpuma
cUCTEeMBI; B — cTo0e1] CBOOOTHBIX YICHOB:

-3 2 4 5 3 2 2 -2
a) A=| 2 -4 -3|; B=|-6|; na oom 6) A=|1 1 11|, B=|0
1 6 1 17 2 -3 -3 10

3ansarue 3

Heab: nath 3HaHUS NOJOKEHUI M3y4aeMOro Kypca W MPHUBUTH HABBIKM HNPUMEHEHHUS MaTeMaTHYECKHX
METO/IOB PeLIeHUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccnoHanIbHON AeSTeTbHOCTH.

1. IToBTOpeHHe ompeneneHnii OCHOBHBIX MOHATUH TeMbl B ()OpME KOHTPOJIBHOTO OIpOca W TpPOBEpKa
CaMOCTOSITETIbHOM PabOoThI IO BHITOTHEHUIO IOMAIIIHETO 3a/IaHHS.
1. Haiitn 6a3ucHble u 00IIHe PemieHs CHCTEM YPaBHEHUM:

X+ X+ X +X, = 2,
0) 12X +2X, =X +2X,= -2,

{x1+2x2—x3:5,
X =X, =X, = 2.

2%, — X, —3X; = —4.

3X, — X, + 2%, +2X, = 18,
X, + X, — Xy — 2%, =4,
Ha 0oM B) r) —X,— X, +2X%,=0,
X, + X, =X, +2X%, =1.
X+ X, + X, —2X, =1.

2. Haittu hyHnaMeHTalIbHBIE CUCTEMBI PEIICHNUH CHCTEM JIMHEHHBIX YpaBHEHUI:
6X, +9X,+2X%, = 0,

—4X +X,+X%X; =0,

S5X +7X,+4%, =0,

2%, +5x,+3%,=0.

3%, +5X, 4%, +2x, = 0,
a) § 2X+4X,-6x,+3X,=0, 0)
11x, +17x, —8x, +4x, = 0.

X, + X, — 2%, +2%X, = 0, 3%, +5X, +3X, +2X, +X; =0,
don B) 3X, +5X, + 6%, —4x,=0, - SX, +7X, +6X; +4X,+3X%, =0,
4x, +5X,-2%; +3X%, =0, 7% +9X, +9X%, +6 X, + 5%, = 0,

3%, +8X, +24x, -19x, = 0. 4%, +8X,+ 3%, +2x, = 0.

Tunoevie 3a0anusn 011 KOHMPOJIbHOU padomul
Pemmute cucreMy TMHEHHBIX YpaBHEHUN YKa3aHHBIM CITIOCOOOM:
a) ¢ momotibio hpopmyn Kpamepa

2X, — 3, + X3 = 23
3 + X, - 2X; = 0,
X, — 2X, + 3x; = 19.

6) merozom ["aycca



2x, — 3%, + X = T,
X, + 2%, + 3% = 25
3% - X = 2x, = =28
B) C IOMOIIBI0 OOPAaTHOW MaTPHIIBI
2x, — 3X, + X3 = 13
X, + 2X, — Xy = =5
X, — X, + 2x; = 10.

Tema 4. BekTOpbI HAa MJIOCKOCTH U B MPOCTPAHCTRE.

Bonpocsl /151 yCTHOT0 onpoca:

Onepanuu HajJ BEKTOPaMH, 33IaHHBIMHA B KOOPJIUHATHON opMme.
HaxoxneHue yria Mexay IByMsi BEKTOPAMH.

CkansipHo€e MPOU3BEICHUE BEKTOPOB.

Brruncnenrie coOCTBEHHBIX YMCEN U COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OMEPATOPOB.
CocraBieHue KBaJlpaTUUHBIX (GOPM.

HccnenoBanue kBaApaTUIHON (OPMBI HAa 3HAKOONPEACIECHHOCTb.
Paznosxxenue BekTopa 1o 6a3ucy.

BekTopHoe npousBeieHue BEKTOPOB U €T0 CBOMCTBA.
CwmenranHoe MPOU3BEIEHNE BEKTOPOB U €ro CBOMCTBA.

CoNoOR~WNE

HpaKaneCRne 3aJJaHUA:
3ansarue 1

Heab: nath 3HaHUS NOJOKEHUI M3y4aeMOro Kypca W MPHUBUTH HABBIKM NPUMEHEHHUS MaTeMaTHYECKHX
METO/IOB pEIICHHS 3aa4, B TOM YHCie, B cepe MpodecCHoHANBHON AEATEIbHOCTH.

1. IloBTOpEeHHE ompeeNeHNi OCHOBHBIX MOHATHH TeMbl B ()OpMe KOHTPOILHOTO ONpOca W IMPOBEpKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHEHUIO IOMAIITHETO 3aJaHus.

2. HaiiTu KOCHMHYC yrila MeXAy BEKTOpaMH X U Y, MpHHAUICKAIMUMH TPEXMEPHOMY EBKIHIOBY
MPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0Aa3UCOM.

1 -1 0 -1
a)x=| 4 |, y=| 3 |naoom0)X=|—-4|, Y= 3
-2 2 1 -2

3. Pemnth 3amaun:
a) Jlaubl BekTOpbI @ =2mM +4n, b =m - n, rme m,n equHUYHBIC BEKTOPBI, 0Opasyromire yroa 120°.
Haiitui yromn Mex iy BekTopamua u b.
0) Haiiti yrom Mex Iy THaroHaIIMH MapajuieiorpaMmma, TOCTPOEHHOTO Ha BekTopax a = -2j + k, b =2i +
J
B) Jans! ummasr BekTopoB [a | = 11, |b| = 23, |a - b| = 30. Onpenenuts |a + b).

Ha 0om
r) B miockocti HaxoasTcs Tpu BekTopa @, b u ¢. U3ectHo, uro |[a | = 2, |b| = 3, |¢| = 5, yron mexay
BekTOpamu & u bpasen 60°, a yros mexay BekTopamu bu ¢ Toxe 60°. Haiitu uyinny Bektopa d =-a+b -
c.
1) OnpenenuTs [UIMHBI BEKTOPOB, HA KOTOPBIX MIOCTPOCH MapajiiesiorpaMm ¢ auaroHainsiMu ¢ = 2i - j + 3K,
d=2i-2j+ 4k.
e) [lpu xakux 3HaueHHsX o u Feexropeia = -2i +3] + fk ub = ai - 6j+ 2K, OyayT KOJUIMHEApHBI,
OPTOTOHAJTBHBI.



lal=22, |b =1

4. HaifTH mwIOmags TPEYroNbHHKA, NMOCTPOCHHOrO Ha BEKTOpAX & u b , eciu
p=r/4.

Ha 0om
BbIUMCINTL IUIOWAAb TPEYTOJNBHUKA, MOCTPOCHHOTO Ha BEKTOpax C =—M+ 20, d=3m-n, ecm
|m|=5,|i|=4,¢=r/6.
5. Nansl Bepunsl Tpeyroabauka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero miomans.

Ha 0om

IIpoBepuTh, OYIYT JIH KOJUTHHEAPHBIMH CIICITYOIINAE BEKTOPHIL: ¢ 4,-2; 1), d (8; -4; 4).
6. Pemnts 3agaun:
a) BeIacHUTSH, ABNSETCS M TUHEWHBIM MPOCTPAHCTBOM MHOXKECTBO BCEX alTeOpandecKUX MHOTOUICHOB
OJTHOM TMepeMEHHOH: CTENeHH He BhIlIe N, CTENEHH N, CTEemeH! Bhlie N?
0) BeLsicHUTD, AIBTISIETCS M TMHEHHBIM TPOCTPAHCTBOM MHOKECTBO BCEX PEILICHUN CHCTEMBI N JTMHEHHBIX
OJHOPOJHBIX YPaBHEHUH € N IEpeMEHHbIMU?

Ha 0om
B) BvIACHUTH, fABISETCS M IWHEHHBIM TMPOCTPAHCTBOM MHOXKECTBO: BCEX MaTpHIl pa3Mepa M XN,
JUArOHAFHBIX MAaTPHI] TOPSIKA N, HEBBIPOXKISHHBIX MATPHUIL TOPsSAKA N, BEKTOPOB?
r) Kakum n0mKHO OBITH YKCIIO &, YTOOBI MHOXKECTBO, COCTOAIIEE M3 OJHOTO 3TOr0 YHCIHA, SBIISUIOCH
JIMHEHHBIM MPOCTPAHCTBOM?

3ansarue 2
Hean: nath 3HaHUS TOJOXKEHUI M3y4aeMOro Kypca W MPUBUTH HABBIKUM MPUMEHEHUS MATEMaTHYCCKHX
METOJIOB PEIIeHUs 3a1a4, B TOM YHUCIIe, B cepe npodeccnoHambHON AeSITeIBHOCTH.

1. IToBTOpEeHME OmMpe/eeHHI OCHOBHBIX MOHITUN TeMbl B (DOpME KOHTPOJBLHOIO ONpOca M IMpOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO TOMAIIIHETO 3aJaHHA.
2. PemuTe 3amaun:
a) Jlaubel Tpu Bektopa a = (2; -2), b = (2; -1), ¢ = (2; 4). Haiiti koopauHaThl BeKTOpap= 2a - b + c u
Pa3NoKUTh €ro Mo BeKTopam a u b.
0) Haiitu nHy Bektopa @ = 2i + 3 j - 6K u ero HampapJsIFOIIEe KOCHHYCBI.
B) Haiiti npoekiuro Bektopa a =1+ j + 2k Ha Bektop b =i - j + 4k.

Ha 0om
r) Mausr gethipe BekTopa a = (2; 1; 0), b = (1; -1; 2), ¢ = (2; 2; -1), d = (3; 7; -7). Pa3noxurh a 1o
Bektopam b, ¢ md.
1) Bekrop cocraBnsier ¢ ocsimu Oyu Oz yribl cootBercTBeHHO 60° 1 120°. Kakoii yroi oH COCTaBIIsET C
ocbo Ox.
e) Jaubr BekTopeia = 3i - 6) - k, b = i + 4j- 5k u ¢ = 3i +4j + 2k. Haiitu npoekuuto Bektopa a + C Ha
BeKTOp b + C.
3. Haiitu BexTOopHOE mpousBeeHne Bektoposa = 2i + 3j - K, b = 3i - j- 4k.

Ha 0om
BynyT v konnmuHeapHbl ¢; = d; - dp; Cp; = 2d; + d; BEKTOPHI IIOCTPOCHHEIE IO BEKTOPaM:
a=2,1,1)u a=(0,3,1)
4. PemuTs 3amaun:
a) B Hexoropom 0asuce 3amannl Bektopsl a; = (-2; 0; 1), a, = (1; -1; 0), a3 =(0; 1; 2). BeisicHUTb,
SIBIISIETCS JIN BEKTOp 84 = (2; 3; 4) nuHeHO# KoMOMHael BEKTOPOB &y, dy, as.
0) BBIACHUTD SBIIAIOTCS T TMHEHHO 3aBUCUMBIMHU MJTM JJMHEHHO HE3aBUCUMBIMH BEKTOPBI:
a;=(-7;5;19), a,=(-5;7;-7), az=(-8; 7; 14).
B) BhIsicHNTB, 06pa3yIoT 1 6a3Kc TpexMepHoro npoctpanctea R’ Bextopsr: a; = (1; 1; 1), a, = (1; 0; 1),
as=(2;1; 2).



Ha 0om
r) B Hexoropom Oaswce 3amanbl BeKTOphl a; = (2; 1), a; = (-1; 3). Haitru Bce 3HaueHUs M, IPH KOTOPHIX
BekTop b = (1; m) B ToM ke Gasuce sBISIETCS IMHEHHOM KOMOMHAIINEH BEKTOPOB @ Ha,.
1) BBIICHUTD SBJISIOTCS JTU JIMHEHHO 3aBUCUMBIMHU HJIH IMHEHHO HE3aBUCUMBIMH BEKTOPBI:
a;=(1;8;-1), a2=(-2; 3; 3), az =(4; -11; 9).
¢) BBbICHUTB, 00pasyIoT i Ga3HC YeTHIPEXMEPHOTO IpOcTpaHcTBa R* BEKTOpHI:
a=(1111), &2=(10;1,0), az=(0;-1;0; 1), a;=(1;0;0; 1).

5.Pemmrh3amaun:
2 -1
A =
57

a) /lana marpuna nepexozaa
ot 6asuca (€y, €;) k 6azucy (e . e’fz). Haiitn koopauHATBI BEKTOPOB €1, €, B 0a3uce (& ", e*z).
0) /lana maTpwuma mepexoaa

1 2 -1
A=3 1 O
2 0 1
ot Oasuca (€1, €;, €3) kK 6azucy (e L e*g,e*g). HaiiTi koopanHATEI BEKTOpa e’, B Gasmuce (e, €2, €3).
Ha oom
B) Jlana marpura
1 01
A= 0 0 2
-1 3 1

nepexo/a ot 6asmca (eq, €, €3) Kk 6asucy (e " e*z,e*g). HaiiTi KoopIuHATEI BEKTOPOB €1, €; ,€3 B 0a3uce
(e 1 e Z!e 3)'
r) Haiiti Mmatpuity nepexoza ot 6aswuca (€1, €, €3, €4) K 0a3ucy (€, €4, €, €1).

3anasarue 3
Hean: nath 3HaHWS MOJOXKEHUI HU3y4aeMOro Kypca M MPHUBUTh HABBIKM MPUMEHEHHUS MATEMaTHYCCKHX
METOJIOB PEIIeHUs 3aj1a4, B TOM YHCIie, B cepe npodeccnoHanbHON AeITeIIBHOCTH.

1. TloBTOpEeHNE OmnpezereHNiI OCHOBHBIX TMOHSATHH TeMbI B (popMe KOHTPOJIBHOTO ONpoca M MPOBEpKa
CaMOCTOSITENbHOM pabOoThI 110 BHIIIOJIHEHUIO IOMAIIHETO 3a1aHUs.
2. Haliti MaTpuily THHEHHOTO TIpe00pa30BaHusl, IEPEBOIAIIETO KAXKIBINA BEKTOP

X, X, X; X =X,
X=| X, |[BBEKTOpY =| X, + X, |, H@aO0om X=|X, |BBEKTOpY=| 2X,
X, X, = Xg X X, = 3%

3. Haiiti MaTpuily THHEHHOTO TpeoOpa3oBaHus, IEPEBOIAIIETO KK BEKTOP X JIBYXMEPHOTO
BEKTOPHOT'O MPOCTPAHCTBA B BEKTOP Y MO CIAEAYIOLUIEMY AJITOPUTMY:

a) CHMMETPUYHOE OTOOPaXEHNUE OTHOCUTEIILHO NPSAMON X3 = X7 ;

0) cHMMETpUYHOE OTOOpaKEHHE OTHOCUTENHHO NMPSIMOit X; = 0, a 3aTeM CHMMETPUYHOE 0TOOpaKeHNE
OTHOCHUTENILHO Haydaja KOOpJUHAT.

Ha Oom
B) CHMMETPHYHOE OTOOpaKEHHE OTHOCUTEIBHO MPSIMOA X3 = -Xo.
T) MOBOPOT Ha 45° TI0 4aCOBOW CTPEJIKE;



1) CHMMETPUYHOE 0TOOpakeHHEe OTHOCUTEIBHO Hayala KOOPANHAT,  3aTeM CHMMETPUYHOE
0TOOpa’keHNE OTHOCUTENBHO MPSIMON Xp = 0.
4. BBISCHUTH SIBIAETCS T oTepaTop A(x) THHEHHBIM, ecii BEKTOp X = (X1 Xz; X3):
/f(x) = (x2- 2x3; X1t X2, X1)  Ha Oom /f(x) = (x1x2; X2X3, X1X3).
5. HaiiTi koopuHaThl BekTopa Y = A(x), ecn oneparop A 3anan Matpurieii A (B 3ToM 6asuce):

0 01 11
A=|1 1 2|, x=—€+2e,+€, Ha oom A:(2 1]; x=(2;-1).
121

6. Haiiti Matpuiy A  uHeitHOTO omeparopa B Gasuce (€1, € 5,e 3), 3azaHHOro Marpuiieii A B 6asmuce (€,
€2,83):

N 2 -1 0) e =2e+e,—¢;
-3 1 e =8, .
A= D Haoom A=|0 1 -1|; e,=2¢ —e,+2e;
e, =¢e +e,. .
AR 0 0 1) ¢=3+e;

3ansarue 4
Hean: nath 3HaHUS TOJOXKEHUI M3y4aeMOro Kypca W MPUBUTH HABBIKM MPUMEHEHUS MATEMaTHYCCKHX
METOJIOB pEIlCHHS 3a71a4, B TOM YHcIe, B cepe MpodecCHOHANEHON ICATEILHOCTH.

1. IloBTOpEeHHE ompeeNneHnii OCHOBHBIX MOHITHHA TeMbl B (hOpMe KOHTPOIBHOTO OMpOca W IMPOBEpKa
CaMOCTOSITEILHON PA0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.
2. Haiitu coOCTBEeHHBIE 3HAYEHHSI U COOCTBEHHBIEC BEKTOPA JINHEHHOTO oneparopa A (MaTtpuia 4):

11 8 2 0 -6
2 4 3 4
a) A= ; 60) A=|0 2 O |; mHa dom B) A= ; T) A= 1 3 2.
-1 -3 -2 1
1 0 -1 -1 0 1

3. Haiitu 6a3uc, B KOTOpPOM JIMHEHBII oniepaTop A, 3a1aBaeMblii MaTpHIIeil A, IMeeT JUaroHaIbHbIit

BUJI:
2 -2 0
1 2
A= i Ha dom 0O) A=|-2 1 =2\
4 3
0O -2 0

4. BBIACHUTBH, IPUBOJUTCS JIM K TUAroHAJILHOMY BuIyMmartpuila A. EcnunpuBoauTed, To 3amucaTh ee
JMaroOHaJIbHBIA BU;

2 5 3 3 -2 -1
A=|0 3 4|, na oom 6) A={0 0 3
0 0 -6 3 0 O

5. Hammucatb kBajipatnunyo Gopmy L B MaTpruHOM BHIE:
L =3%,° + X2 - XpXara 0om L = X2+ X537 - 2 XXz + 5X1X.
6. HaiiTi panr kBagpatuaHoi Gpopmsr L:
L=xX2+ X2+ Xg? + 2 Xpora dom L =2 X2 - X2 + 3 X352 + 2 Xi X + 6 X;Xs.
7. Haiitu kBazpaTtuuHyto (GopMy, OJYUSHHYIO U3 JaHHON YKa3aHHBIM NPeoOpa3oBaHUEM:



L =3%7 — X2 +4%XX,; na oom L =2x2+4x5 —2xx, + x,x;;

X=Y11tY, = Ys
=2y— ,
X 1= Y X, = Yo+ Yy + Vi
X =Y11Y, X, =Y, + Y
3~ Y1 3

8. IlpuBecTy K KAHOHWYECKOMY BHJTy KBaIpaTHIHBIC ()OPMBI:

L=2X?-3%2 -4 X:Xp + 4 Xy X3 - 8XoXs Ha 0om L= X2+ 2 XXz + 2 X Xa.

9. UccnenoBath Ha 3HAKOOIPEEIIEHHOCT KBapaTHIHYyI0 hopmyL:

L = X2+ 4%2 + 32+ 2 XX, Ha dom L = -2-X,7 - X% - XiXg + 2 Xp X3 - 2 X37.

10. Haiitu Bce 3HaueHus mapameTpa M, Ipu KOTOPBIX MOJIOKUTENBHO (OTPUIIATENBHO) ONPEIEIICHBI
KBaapaTuIHbIe (HOpMBIL:
L =2 X2 + X7 + MXg™+ 2 X1Xz - 2X1X3 - 2% X3 (L = X2 + MXo® + 3Xs™+ 4 X;X; + 2X;X3 + 2X5 X3)

Ha 00M

L=mx+2-x2 +3Xs2 + 2 XXp + 2 X1 X3 + 4 Xp X3 (L = -2 X¢% -2 Xo7 + MXa™+ 2 X1 X3 + 4X1X5 - 2X2 X3).

Tunoevie 3a0anusn 011 KOHMPOJILHOU padomul

1.

KomummHeapHsl 14 BEKTOpHl ¢, =2d+ 4 wu ¢ = 3b-a, ecm d= {1; -2, 3},
b={30-1?

Haiinure kocunyc yria mexay Bekropamu AB u AC , eciiu A(L; — 2; 3), B(2; 3; 5), C(6;
2; 3).

JlaHbl BEeKTOpHI a = {1; -2 3} ub= {3; 4: —1}. Haiinure BeKTOpHOE MPOU3BENCHHUE, CHHYC
yria MeXIy HUMH, IUIOMAb MapajiesorpaMmMa, IOCTPOSHHOTO Ha ATHX BEKTOpaXx.
Hokaxwure, uro touku A(5; 7; 2), B(3; 1; 1), C(9; 4; —4), D(1; 5; 0) nexat B omaHOM
IUIOCKOCTH.

Haiinure o6bem mupamuasl ABCDu anuny BBICOTHI, omymieHHoW Ha rpanb BCD, ecnu
BeprimHbl uMeroT koopauHatel A(0; 0; 1), B(2; 3; 5), C(6; 2; 3), D(3; 7; 2).

Haiigure miomaas napaulenorpaMMa, OCTPOGHHOTO Ha Bektopax 2a—4b u —3a+b,
eomn [a]=b| =1, anb=30"

Haiinure ckaisipHO€ M BEKTOPHOE INPOM3BEICHHE BEKTOPOB 2a+b u —a+4b, ecun
=2 |p|=3 aLb.

Tema 5. Dj1eMeHTHI AHAJIMTHYECKON reoMeTPHUH.
Bonpocel 1J1s1 yCTHOI0 ompoca:

1.
2.

No ko

[Tpsimast Ha MIIOCKOCTH.

VYpaBHeHHsT TpsSMOM Ha IUIOCKOCTH: oOliee ypaBHEHHE, YpaBHEHHE C YIJIOBBIM
K03 puLIMEeHTOM, YpaBHEHHE NPSIMOM B OTpE3KaX, ypaBHEHHUE MPSAMON, IPOXOIAIIeH depe3
JIB€ TOYKHU, NapaMeTpUUECKHe YpaBHEHHS MPSAMOW, YpaBHEHHE MpPSIMOW C HOpPMaJbHBIM
BEKTOPOM.

VYcnoBus napajyiebHOCTH U NEPIIEHANKYISPHOCTH IPSIMBIX Ha TUIOCKOCTH.

VYron mexay npsiMbIMU. PaccTosiHUE OT TOUKH 710 IPSIMOH.

KpuBbie BToporo nopsijika: OKpyKHOCTb, 3JUIMIIC, TUIIepOoa, napadoa.

IT10CKOCTh B IPOCTPAHCTBE.

VYpaBHeHHs TIOCKOCTH: 001llee ypaBHEHUE, YPaBHEHUE IJIOCKOCTU B OTpEe3Kax, ypaBHEHUE
IUIOCKOCTH, MPOXOASIEH 4epe3 TPU TOUKH, MapaMETPUUYECKHE YpPaBHEHUS IIJIOCKOCTH,
ypaBHEHHUE INIOCKOCTH C HOPMaJIbHBIM BEKTOPOM.



8.  YcrnoBus mapayuienTbHOCTH U NEPHEHIUKYISPHOCTH JABYX TUIOCKOCTEH.
9.  VYroa Mexny IIOCKOCTSAMHU.
10. PaccTosiHME OT TOYKH 0 TIIOCKOCTH.

HpaKaneCRne 3aJJaHUA:
3ansarue 1

Henn: nate 3HaHUA TOJOXKEHUM M3y4aeMOro Kypca U MPUBUTH HABBIKM MPUMEHEHUS MAaTeMaTHUYECKHUX
METOJIOB pPEIIeHus 3a7a4, B TOM YHCIe, B cpepe mpodeccnoHambHON AeITeTbHOCTH.

1. IloBTOpeHHME OMNpeeIeHnd OCHOBHBIX IMOHATHH TeMBI B (popMe KOHTPOJHHOTO OMpoca M TpPOBEpKa
CaMOCTOSATEIbHON pabOTHI 11O BHIIIOTHEHHIO TOMAIITHETO 3aJaHusl.
2. Pemuts 3agaun:
a) Ha ocu abcrmce HaiTi TOUKy, oTCTOSIIYIO Ha pacctosiaue d = 10 ot Touku 4(2, 6).
0) Ha ocsix abciice v OpIMHAT HAWTH TOYKH, paBHOYIalICHHBIE OT Touek A(2, 3) u B(5, 6).
B) Jlausl Tpu BepiiHbl mapasuieaorpamma: touku A(3, -5), B(5, -3), C(-1, 3). Onpenenurts 4eTBEPTYIO
BepimHy D, mporuBononoxuyto B.
r) Touku A(-2, 1), B(2, 3), C(4, -1) — cepenuHbl CTOPOH TpeyronbHuKa. HaiiTu KoOpAMHATEI €T0 BEPIIIHH.
1) HaiiTu 1ieHTp Macc OJHOPOIHOM IJIACTHHKH, UMEIOIIEH (opMy TpeyroibHuKa ¢ Bepimuaamu A(2, 4),
B(0, 1), C(4, -2).
e) JlexxaT 1 Ha oiHOM mpsiMoii Tpu HaHHbIe Touku A(2, 0), B(6, 4), C(11, 9).

Ha 0om
k) Otpe3ok, orpannueHHbiii Toukamu A(1, -3) u B(4, 3), pa3nencH Ha Tpu paBHble 4acTu. ONpenennuTh
KOOPJMHATBI TOUCK JICIICHUSI.
3) Jlauel Bepmuubl TpeyrompHuka: A(3, 5), B(-3, 3), C(5, -8). Ompenenuts [UIMHY MeEIHAHBI,
MpoBeZeHHOM 13 BepuInHbI C.
1) CocTaBUTh YpaBHEHHE MHOKECTBA TOYEK, PABHOYIAJIEHHBIX OT IBYX MaHHBIX Touek: M;(-4, 3) u M,(2,
5).
k) CocTaBHUTh ypaBHEHHE MHOXKECTBA TOUEK, paBHOYaeHHbIX 0T ocu Oy u touku F(4, 0).
1) CocTaBUTh ypaBHEeHHE TpaeKTopuu To4Ykd M(X, Y), KOTOpas MpH CBOEM [BIKCHHH OCTACTCSl BIIBOE
ommke k Touke A(0, -1), yem k Touke B(0, -4).
M) Tpeyronbuuk koopaunaramu Bepiuut: A(3, 5), B(9, -3), C(0, 1). Haiitu yinHy OucceKTpuchl yria A.

3ansarue 2
Hean: nath 3HaHWS TOJOXKEHUI M3y4aeMOro Kypca W MPUBUTH HABBIKKM MPUMEHEHUS MATEMaTHYCCKHX
METOJIOB PEIIeHUs 3aj1a4, B TOM 4YHCIIe, B cepe npodeccnoHanbHON AeSITeIbHOCTH.

1. IloBTOpeHue ompeneneHnii OCHOBHBIX MOHATUI TeMbl B ()OpME KOHTPOJIBHOTO OIPOCa W MPOBEpKa
CaMOCTOSITENbHOM pabOoThI 110 BHIIIOIHEHUIO IOMAIIHETO 3alaHUs.
2. PemuTs 3amaun:
a) CocTaBUTh ypaBHEHHUS MPSIMBIX, MIPOXOIAIINX yepe3 TOUKY A(-4, 1) mapaiienbHo 0CsSM KOOp/IHHAT.
6) CocTaBuTh ypaBHEHHUE NPSAMOiL, poxosieit uepes ase Touku A(-4, 2) u B(3, -1).
B) COCTaBUTh ypaBHEHHUS MPSAMBIX, IPOXOIANIHX Yepe3 Touky M(2, 3) mox yroa 45° k npsimoit 5X + 2y —
4 =0.
r) Yepe3 Bepumnbl TpeyronbHuka A(-1, 2), B(3, -1), C(0, 4) npoBeaeHbl MpsMble MNapaUICITbHO
NPOTHBOJICKAINM cTOpoHaM. COCTaBUTh UX ypaBHEHHE.
1) Jaubl cepenunbl ctopon Tpeyronbauka P(1, 2), Q(5, -1),R(-4, 3). CoctaButh ypaBHEHHS €r0 CTOPOH.
e) CocTaBUTh ypaBHEHHUE MPSIMOIL, IPOXOAAIIECH Yepe3 TOUKY nepecedeHus npsmbix SX -y + 10=0u 8X
+ 4y + 9 = 0 mapayiensHo npsimoi X + 3y = 0.

Ha Oom
k) Haiit yron mexxay npsmoii 3X + Y - 6 = 0 u npsamoi, npoxoasuieit yepes touku A(-3, 1) u B(3, 3).



3) Jlana mpsmast 2X + 5y - 1 = 0. CocraBuTh ypaBHEHHE IPAMOI, poxoasiiei uepes Touky M(-1, 3):
napasuiesibHO IaHHOW MPAMOM; NEPHIEHAUKYIISPHO JAHHOW MpsIMOiA.

n) [danbl nBe mpsimple Y = 3X -2 u 3X -y + 12 = 0. CocraBuTh ypaBHEHHE MPSIMOH, IPOBEACHHON
MapaJuieIbHO JaHHBIM Ha pAaBHOM PACCTOSHUN MEXAY HAMU.

k) CocTaBUTh ypaBHEHHE NPSMOH, MPOXOAAIICH Yepe3 TOUKY IepeceyeHnss NpsAMbIX 2X - 3y + 5 =0wu 3X
+y - 7 =0 nepneHAuKyISIpHO K IPAMOH X = 2Y.

1) CocTaBUTh ypaBHEHHE MEPICHINKYIIAPA K psIMOK 8X + 4y - 3 = 0 B TOUKe MepeceyeHus ee ¢ mMpsiMon
x-y=0.

Tunoevie 3a0anusn 011 KOHMPOJIbHOU padoOmuL:

Han tpeyronsuuk ABC, A (4;1),B(—4;7), C(-3;2). Haiitu:
JUTMHY CTOPOHBI AB;

yroia A (rpagycHas Mepa);

ypaBHEHHUE CTOPOHBI AB;

ypaBHEHUE MEUAHBI, MPOBEAEHHON 13 BepinHbl C,
ypaBHEHUE BBICOTHI, TPOBEAEHHON U3 BepiuuHbl C, U €€ AJIUHY;
. mromanb A ABC.

[TocTpouTh JaHHBIN TPEYTOJIBHHUK.

ok wdE

Tema 6. KoMmmiekcHbIe YncJIA.
Bomnpocel 1151 ycTHOr0 onpoca:
1. Mogenu npeacTaBIeHNs] KOMIUIEKCHBIX YHCET.

2. AnreOpanueckas Gopma npeacTaBICHUs] KOMIUIEKCHBIX YHCEIL.

3. Tpuronomerpuueckas 1 HokasarenbHast (POPMBI IPEICTABICHHST KOMIUIEKCHBIX YHCET.
IIpakTH4yeckue 3aaHus:

3ansTue 1

Henn: 1aTh 3HAHHS MOJOKEHUH M3y4aeMOro Kypca M NMPUBUTH HABBIKM NPHUMEHEHHS MaTeMaTHYECKHX
METOJIOB pellieHH 3a7ia4y, B TOM YHciie, B cepe MpoPecCHOHANBHON e TeNbHOCTH.

1. TloBTOpEeHNE OmnpezercHNiI OCHOBHBIX MOHSATHIA TeMBI B (OpME KOHTPOJIBHOTO OMpoca W TMpOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO IOMAIIIHETO 3a1aHHA.
2. Jlansl KOMIUIEKCHBIE uncia z; = 15 + 8i, 2, = 4 - 3i. Haiitu: a) ,%Z,; 0) 2,Z,; B) Z4/Z,.
3. JlaHbl KOMIUIEKCHBIC yncna Zy = 1 -1, 2, = - V3 +i. [IpeacraBuTh B TPUTOHOMETPUYECKOH opMe U
HaWTU:

. 6) 2.8
a) 21Zy; 6) 74

Ha 0om
B) Z]/Zz; r)s\/ Z5.
4. KoMIutekcHble uncna z; = 1 -0, 2, = -V 3+ MPeCTaBUTh B MOKa3aTebHOW (popMe W HAWTHU: a) Z;Z,;
0) 2,/2,.

Ha 0om
Komrutekcrbie uncna z; = 1 - i, z, = -V 3 - i npexcraButs B nokasaTensHOi GopMe U HAWTH: @) Z,Zy; 0)
21/2,.
3anstue 2

Hean: math 3HaHUS TOJOXKEHUM M3y9aeMOro Kypca M NMPUBUTH HABBIKKM MPUMEHEHUS MaTEeMaTHIECKUX
METOJIOB pPEIIeHus 3a7a4, B TOM YHCIIe, B cpepe nmpodeccnoHaabHON AeITETbHOCTH.



1. IloBTOpeHHNE OMpeeICHN OCHOBHBIX IMOHATHH TeMBI B (hOopMe KOHTPOJIBHOTO OIpoca M IIPOBEpKa
CaMOCTOSITETTFHON PabOTHI IO BBHITIOTHEHHIO IOMAITHETO 3a/1aHusl.

2. TTocTpOXUTh MHOKECTBO TOYEK ZIIO YCIIOBUSM:

a) |2|<3; 0) zZ|<2uwn2<¢o<m Haodom B)2<|Z|<4u -n<o<m/2.

3. Haiitn Bce 3uauenus “V -1. Ha 0om Boruuciuts (4 - 3i) / (4 + 3i).

2,=3-41,2,=-2+ V5i . IIpencTaBUTE B TPHTOHOMETPHYECKOH (hopme
¥ OKCIIOHEHIIHATBHON (hOopMe U H300pa3uTh Ha KOMILUIEKCHOM IIOCKOCTH TH YKCIIA, @ TAKXKE

2,+2,, ,—1,, 1,-1,, 7,1Z,.

4. JlaHbI KOMIUTEKCHBIE YHCIIa

3ansaTue 3
Iean: naTh 3HAHWSA MOJOKECHUH H3y4aeMOro Kypca W MPUBUTH HABBIKKM MPUMCEHEHHUS MATeMaTHYECKHX
METOIOB pEIeHMs 3aa4, B TOM YHUCIE, B cepe MpodeCcCHOHANBHON AeATETFHOCTH.

1. IToBTOpEeHME OmMpe/CeHU OCHOBHBIX MOHATHH TeMbl B ()OpME KOHTPOJBHOI'O ONpPOCa U MpOBEpKa
CaMOCTOSITETFHON PadOTHI IO BBHITIOIHEHHIO TOMAIITHETO 3a/1aHusl.

2. Jlausl KOMIUIEKCHBIC uncna zy =5 - 12i, z, = -6 + 8i. Haiitu: a) 2,£2,; 6) 2,Z,; B) Z,/2,.
3. BeIUMCIuTh:

a) (a+bi)’- (a-bi)’; 6)(1+—i).m:0§ na oom  B) (1-0)° 1) (2+i12)% 1) \ﬁei%ﬂ.
(3-i)

4. PemuTh ypaBHEHUS:

a) X*+16=0; 6) x*+3x*+4=0; B) x’-17x"+16=0;

Ha dom 1) X°+X+4=0; 1) x°-64=0.

2 cemecmp

Tema 7. @DyHKIMH OAHOM NepeMeHHOIA.

Bonpocsl 1151 ycTHOr0 onpoca:

Omnpenenenue npenena.

beckoneuHo 6osbIIMe U 0ECKOHEYHO Mallble MOCIIE0BATEIbHOCTH.
CBolicTBa IPEJENOB NOCIEA0BATENBHOCTEN.

OcCHOBHBIE METO/IbI HAXO0XKICHHUS MTPEIETIOB.

OKpeCcTHOCTh TOYKH.

Breruucnenue npenena GyHKINAN.

[TpumMeHeHne CBONCTB MpeenoB GyHKINH.

HeonpeneneHHOCTH pa3YHbBIX BUIOB.

OcHOBHBIE CTIOCOOBI PACKPBITHS HEOTIPEIETIEHHOCTEH.

3amedaresbHbIE IPEIEIbI.

Haxoxnenue npeenoB GpyHKIIMH ¢ TOMOIIIO 3aMeYaTeIbHbIX MPEIENIOB.
[Tpupamienue aprymenTa, npupaiieHue QyHKIuH.

HenpepsiBHOCTh. CBONCTBA HEMPEPHIBHBIX (PYHKITUIA.

Knaccudukanus Touek pa3pbiBa. YcTpaHUMbIE U HEYCTpPaHUMBbIE TOUKH pa3phiBa.

LCoNoOARWNE

N Y o
rPWODNEO

HpaKaneCKne 3aJJaHUA:
3anarue 1



Henb: gath 3HAHWUS TOJOXKEHUH M3y4aeMOro Kypca M MPHUBHUTH HABBIKM HMPUMEHEHHS MaTeMaTHYeCKUX
METOJIOB pEIIeHus 3a1a4, B TOM YHCIe, B cpepe nmpodeccnoHanbHON AeITETHbHOCTH.

1. IloBTOpeHHME OMpeAeIIeHn OCHOBHBIX IMOHATHH TeMBI B (popMe KOHTPOJBHOTO OMpoca M TpPOBEpKa
CaMOCTOSITEILHON PA0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.
2. Onpenenutsh 00J1aCTH CYIIECTBOBAHUS M 00JaCTH 3HAYCHUHN CIICAYIONUX ()yHKITHIA:

a)yzm; 6)y=|OQ(X2—4); B)y:sin(x/;)

Ha oom

Jx
r)yzm; H)y=|092|094x; e)y_SinﬂX.

y=ax+Db, e a,beR.

3. llocTpouTts rpaduk GyHKINN
4. Toctponts rpaduku GHyHKITHIA:

a)y——x 6)y——2(x+3) +1; 13)y—§ r)y—il—z n)y=log,(2x); e) y= sin 2x;
2

Ha 0oMm

4x -3
3 )y = log, (-2x);

2

K) Y =—2(X+3)%; 3) y=—2%X* +5x - 2; I/I)y=—§; K)Yy=
X i
M) Y =log, (3-2X)* H)y =—3sin2xX.

2

5. Hatitm:
1
f(x)=—
a)f[f(X)],eCJm 1-X; ¢ f(X) ecnnf( X }:XZ;
X+1
Ha 0oMm
2

f(x) ecnn f(x+1)=x"-3x+2

6. Hatitm:
2
a) lim 3X+5 6)1 3x+5 )l 2X le;
-7 X—5 X=5 (x-1)
Ha Oom
2x—7 x? —2X
lim ; Iim—————.

o X—8 2 g X* —4x+4
7. BBIUNCINTD TIpEeIbl

. 2 2 . x? -1
a)|lm)2(71 0)lim 71,- B)llmi

x>0 2X° — X — -1 2x% —x -1 x>2 2x% —x -1

8. Haiitu npenensbi:



a) lim
) 4x° + x+1

x? -1 x'+2x° -1
) lim x/XZ + —\/XZ -1); e) Im——; x) lim———;
) X~>oo( ) ) x—1 /X -1 ) X—>0 3X2—2X4+X

>

3x° 42 A . Ax+sinx . 1 2
————; 6) lim ————; B) lim————; 1) lim| — - ;
x40 2% 4 x—© X — COS X x—1

x 0

1-x 1-x2

Ha 00M
5x* —x*-15 2 -3 4 43 1 6
3) lim—————; n) lim ; K) lim ———; m) li (—— > j;
x>0 X216 xom 2% 4 ¥ X 43 43X -3\ Xx—-3 Xx°-9

M) lim (\/x -3- a\/x +2).
9. Haiitu npeness:

- - 6 X X
) im 3N 6y i SN lim3x-ctg2x; 1) 152(”;) : ) Iim(x—+5) :

x-0 Sin8x x>0 sin® X x—o | X +1

Ha 0om
5
. 3 . 7x <
e) limsmzx; K) limtg 43X; 3) limsm52X; u) lim( 2+1] ; K) lim(1+3x) .
x->0 X x-0 10X x>0 4x x—o\ 2X +5 x>0\ 1+ X
Tunoevie 3a0anusn 0131 KOHMPOJIbHOU padomul:
Beruncnure npenenst:
2
L oim_ ¥4 5. lim[ 23X
xa2x2_5x+6 x>3\ X—3 X°-9
HY
2. Jim3in_5X. 6. Iim(\/x2+7x—3—\/x2—6x—8);
x—0 ]_0)(2 X—>0
2 . sin®5x
i 5x - 7. ;
3. legg (1+3x)5x; lim 00
5 3 2
4, fimox ¥ -1 8. lim(1+3x)5x.
xon 4x? + 4x° +17 x>0

Tema 8. ludpepenunanbuoe ncuucienue ®OII.

Bonpocel 1J1s1 yCTHOI0 ompoca:

Huddepenunposanue. [IponsBoanas.

['eomeTprueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[TpaBuna quddepenunponanus. Tabmuia MpOU3BOAHBIX OT 3JIEMEHTAPHBIX (PYHKITHI.
[TonsiTve 0 MPOU3BOIHBIX BHICIINX MOPSIIKOB.

[TpumeHeHne NPOU3BOIHOMN /TSl BBIYUCIICHUS TipeaesioB (nmpasuiio Jlonurans).

ook wdE

Heo6xoanMele 1 10CTaTOYHBIE YCIOBHS SKCTpeMyMa (DyHKIIHMH.
7. BOrHyTOCTb U BBIYKJIOCTb I'padyka QyHKIHH.
8.  Touka neperu6a. JlocTaTouHble YCIOBUS BOTHYTOCTH (BBIITYKJIOCTH) TpaduKa.
9.  HccrnenoBanue GyHKIHIA C TIOCICIYIONIMM ITOCTPOCHUEM IpaduKa.
10. Omnpenenenue GyHKIMH IBYX U HECKOJIBKUX MEPEMEHHBIX.
11. YacTHble NPOU3BOJHBIE IEPBOIO U BTOPOTO MOPSIKOB.
12. Tlonusii nuddepennnan GpyHKINN HECKOIBKUX EPEMEHHBIX.
13. DxcrpemyM QYHKINH HECKOJIBKHX MIEPEMEHHBIX.

HeoOxonumbple M J1OCTaTOYHBIE YCIOBHSI BO3pacTaHWs WM yObIBaHUS (YHKIUU.



IIpakTnyeckune 3agaHus:
3amsarue 1

IIe.m;: J1aTh 3HAHUS ITOJIOKCHHUH N3y4a€MoOro Kypca U IpUBHUTH HABBIKH IPHUMCHCHHUA MaTCMaTU4YCCKUX
MCETOJ OB pCIICHHU 3a1a4, B TOM 4YUCJIC, B C(bepe HpO(l)eCCHOHaJ'ILHOfI JACATCIBHOCTH.

1. IToBTOpEHME OMpe/eIeHH OCHOBHBIX MOHITUNA TeMbl B (DOPME KOHTPOJBHOTO ONpOca M IMPOBEpKa
CaMOCTOSITEIILHON PA0OTHI 1O BBHITIOJHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Haiiti mpon3BogHbIE (DYHKITHIA:

a)y=5"In%x; 6)y:M B) y = X’log, X; r)y_ X+e> 1) y =3xIn(1—Xx?);
’ Jcos 2x ? &
Ha 0om

e)y=41+e" +45; x ;a/;-di 3) y=e*1-e? +arcsine”.
+X2

3. Haiitu npou3BoiHble PYHKIMIA U BEIYUCIUTD UX 3HAYEHUSI TPU X= Xo!

a)y=+1+In’x; X, =1; 6) y = In(X+ /X2 +12); X,=2 madom B)y=sinx-e”; x, :%.
_ay?
4. HanmcaTh ypaBHEHHE KacaTeIbHONH H HOPMaJH K TpaQuKy QYHKIIUH y =3x B 3a/IaHHOM TOYKE
M (-2, 12)
3ansTue 2

Heab: nath 3HaHUS MOJOKEHUI M3yd4aeMOro Kypca W MPHUBUTH HABBIKM NMPUMEHEHHUS MAaTEeMaTHUCCKUX
METO/IOB PeLICHNUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccnoHanbHON AeSTeTbHOCTH.

1. [loBTOpEeHHE onpeneneHnii OCHOBHBIX MOHATHIA TEMBI B (hopMe KOHTPOIBHOTO OIPOca U ITPOBEPKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHEHUIO IOMAIITHETO 3aaHus.
2. HaiitTu nepByto 1 BTOPYIO IPOU3BOAHbIC (DYHKIINH:

=In(tgx°) naoom Yy =5 +./(x-Inx) .

3. Haiitu npousBoaHble Xy 0OpaTHBIX (yHKIHUIA:

Y=X+COSX Haoom y=2x+x".
4. Haiitn mpou3BojiHbIC Yy OT HESBHBIX (DYHKIIMIA:
2X+y—-4=0 mnaoom xIny+ylnx=0.

5. Haiitu mpou3BoaHbIe (PYHKITNIH, 3aIaHHBIX TApAaMETPHUYECKU:

1
X=2t+1, X:t+1’
, Ha Oom
y=t. yot
t+1
6. Haiitn nuddepenumanst nepBoro nopsaka GpyHKIuin:
1 x-6 .,
y=— In——; maoom y=arcsinx".
12 x+6

7. Hatiti nuddepeHiumanst BTOporo nopsiaka GyHKINH:



y=4x°—7x*+3 naoom y=4%.
8. Haittu mpon3BoaHbIe N-TO TIOpsAKa QYHKINIA:

y=xe* mnaoom y=>5"

3ansaTue 3
Iean: nath 3HAHWA MOJOKECHUI M3y4aeMOro Kypca W MPHUBUTH HABBIKKA MPUMEHEHHS MATEMAaTHUECKUX
METO/IOB pEIICHHS 3a7a4, B TOM YHCIe, B cepe MPohecCHOHANBHON AeATSILHOCTH.

1. HOBTOpeHI/IC OHpeI[CHeHI/If/i OCHOBHBIX MNOHSTHH TEMEI B (bopMe KOHTPOJIBHOI'O OIIpoCa W IPOBEPKa
CaMOCTOSTEILHOU pa60TLI 10 BBIIIOJTHCHHUIO JOMAIITHET'O 3aaHud.

2. Haiitu muddepeHunansl BToporo nopsaka QpyHKIuin:

a)y=cos2X Haoom ©6)y=x>—3x"+3x; B)y=xsinx.
3. Pemuts 3amayu:

a) COCTaBUTh YpaBHEHHE KacaTeIbHON M HOPMAIM K KpuBoit Y = 8 / (4 + X°) B Touke X = 2 U B TOUKE
niepecedenns ¢ ockto Oy.

6) COCTaBHTh YpaBHEHHS KACATCIBHBIX K KPHBOH Y = X° + 2X+1, IIepIeHINKyIApHBIX TpsMOii Sy+ X-4
=0.
Ha Oom

B) CocTaBUTh YpPaBHCHHUS KacaTelbHBIX K KpUBOH Y = (2X -7) / (X- 3), mapayutebHbIX MpAMOH 4X - -2
= 0, nepneHIUKYISPHBIX TpsiMoit 2X + 2y-5 = 0.

4. UccnemoBath GYHKITUN U TIOCTPOUTH MX TPAPUKH

2

y= X —X-‘r-l
Ha oom
py=2D, g y=x" -3
3x+1
3ansarue 4

Heﬂb: JaTh 3HaAHUA MOJIOKCHHH N3y4acMoOro Kypca U IMpPUBUTH HABBIKM NPHUMCHCHHUA MAaTEMAaTHUYCCKUX
MCETOJ 0B pCIICHHUS 3a/la4, B TOM 4YUCJIC, B cq)epe HpO(i)eCCI/IOHaJIBHOfI ACATCIBHOCTH.

1. TloBTOpEeHME OmpeneNeHn OCHOBHBIX MOHATHA TEMBI B (pOpME KOHTPOJHLHOTO OINpOCa W MPOBEPKa
CaMOCTOSTENTLHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.

2. UccnenoBath (hyHKIINH U IOCTPOUTH UX TPAPUKH:

XZ
—x/2 y=—-2x*
a)y=2Xe ; 0) 4 ) HA 00OM y:x2+2\/—_x.
3. Pemuts 3anauu:
a) Temo aBwKeTCS TpsAMoMHEHO 1o 3akony S(t) = (4t + 3) / (t + 4), rae S u3mepsieTcs B MeTpax, at— B
cekyHmax. HaliTi ckopocTh M yCKOpEeHHE Teia B MOMEHT t = 6.
6) Teno aBWKETCS UpAMOIMHEHHO 1o 3akoHy  S(t). OmpemenuTs CKOPOCTH W YCKOPEHHE Tella B
yKa3aHHBIA MOMEHT BpeMeHH to:S(t) =t - 2t -t; ma dom s(t) = (2t+1)/(t+3); t,=7.



Ha 0oM

B) Te10, GPOIICHHOE BEPTHKAIBHO BBEPX, ABIKETCS 10 3akoHy h(t) = 9t - 2%,
Haiiti HavampHyI0 CKOPOCTh M ycKopenue Tena (fp = 0) 1 MaKCHMaJIbHYIO BBICOTY MTObEMa, PH KOTOPOii
ckopocts V() = 0.

4% Pemnthb 3aJ1a4yi C 53KOHOMHWYCCKHUM COACPKAaHHUEM:

O6bpem mpoaykuuu U(en.), Ipou3BeIeHHbBIN Opuragoi pabodrx, MOXKeT OBITh OITMCAaH YPaBHEHUEM

u(t) = —gte‘ +%t2 +100t +50 (e0.), 1<t <8, rue t—pabouee BpeMs, YaChL.

BbrancnnTh NpOU3BOOUTENBHOCTE TPYAA, CKOPOCTh U TEMII €€ M3MEHEHUs Yepe3 yac Mocje Hadania
paboTHI U 3a 4ac JI0 €€ OKOHYAHUSL.
Ha 0om
O0bveM mpou3BOACTBA 3MMHEH O0yBM U(en.), BBITyCKaeMOW HEKOTOpPOH (UPMOH, MOXKET OBITh
OTKCaH ypaBHEHUEM

u(t) = %ta - gtz + 6t +2100 (e0.), rae t—kKaneHIApHBIA MECSIl roja.

BBI4HCINTD MPOU3BOIUTENLHOCTD TP/, CKOPOCTh U TEMIT e¢ M3MeHeHus B Hadaie roga (f = 0) u B
KoHIe roza (t = 12).

Tunoevie 3a0anusn 011 KOHMPOIAbHOU PAOOMBbL:
2

N N X .
HWccnenyiite cBoiictBa GpyHkimu f (X) = 7 2 U TIOCTpOMTE ee rpaduk.
X

Tema 9. Unterpajbnoe ucunciaenue @OIL.

Bonpocsl 1J1s1 yCTHOTO onpoca:

[TepBooOpaznas pyHkuusa. Onpenesnenre HeonpeaeIeHHOro HHTerpaia.
CBoiicTBa HeolnpeeeHHbIX HHTETpasioB. Tabyunia cTaHAapTHBIX HHTETPAJIOB.
HenocpencTBeHHOE HHTETPUPOBAHUE.

MeTtoz 3aMeHBl IEPEMEHHBIX.

MeTo1 UHTETPUPOBAHUS 110 YACTSM.

Omnpenenenne onpeaeIeHHOro HHTerpaa.

®opmyna Herotona-JleitOHuma.

CBolicTBa onpeieeHHbIX HHTETPAJIOB.

HenocpencTBeHHOE MHTErPUPOBAHUE ISl ONIPEIETIEHHBIX NHTETPAJIOB.
MeTto/1 3aMeHbI IEPEMEHHBIX ISl ONIPEIETICHHBIX HHTETPAJIOB.

MeTton MHTErpupoBaHus 110 YacTAM AJIs ONPEACICHHBIX HHTETPAJIOB.
Brruncnenue niomaau niockoi GUrypsl.

Brruncnenue o6bema Tena BpalieHus.

Beruncnenve npoieHHOro myTH.

CoNoRWDNE

N Y
rPWODNEO

HpaKaneCKne 3aJJaHUA:
3anarue 1

I.Ie.m:: JaTh 3HAHUA MTOJIOKCHHH n3ydya€Moro Kypca v NpuBHUTb HAaBBIKW MPUMECHCHUA MATCMAaTHYCCKUX
MCTOJ 0B pCIICHHU 3a/la4, B TOM YUCJIC, B cq)epe HpO(l)CCCI/IOHaJIBHOfI ACATCIBHOCTH.

1. HOBTOpCHI/Ie onpe;[eneHHﬁ OCHOBHBIX IIOHSTHUH TEMEI B (bopMe KOHTPOJIBHOI'O OIIpOCa U HNPOBEPKa
CaMOCTOSTCILHOU pa60TBI 110 BBIIIOJIHCHHUIO JOMAIIHETO 3aJaHu.
2. Haiitu HEOIMPEACIICHHBIC MHTETPaJIbl METOAOM HEIOCPECACTBEHHOT'O HHTETPHUPOBAHNA



a) ‘/_ 4dx HadoMB)J.eX54XdX.
x*(x* +1)

3. PemuTh 3amauu:

_93/\y2 3 2 3 2
2) j—*ﬁ i\FXFJrldx; 6) [ g w) j—(zﬁﬂ) ax 1) [X5 0

COSZX-SIN* X v vom Jx x? -1

4. HaiiTi HeompeneieHHbIC HHTETPATBl METOIOM 3aMEHBI ITePEMEHHOM
2X In? x
J. - dx I—dx JX
a)” 1+X . 0)” X ;. Ha 00M B) I—dx

5. Pemuts 3agaun:

L- §) X—de X =sint;
al)ng2+6x+5’ )I\/l—x2

Ha 00M

dx 1 d
B).[ Tt X’ r)_[ Jgt=1+e"
exy? e*+1
3ansarue 2
Hens: gaTh 3HaHMS MOJOXKEHUH M3y4aeMOIro Kypca ¥ MPHUBHUTh HABBIKUA NMPUMEHCHUS MAaTEMaTHYCCKHX

METO/IOB peIICHHS 3aa4, B TOM YHUCie, B cepe MpodecCHnOHANBHON AEATETbHOCTH.

1. TloBTOpEeHNE OmpezaeieHNiI OCHOBHBIX TMOHSATHHA TeMbl B (popMe KOHTPOJIBHOTO ONpoca M MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO TOMAIIIHET0 3a1aHHA.

2. HaiiTu HeonpeeneHHbIE MHTETPaIbl METOIOM 3aMEHbI IEPEMEHHOI:

xdx x2dx X+2x° " dx
a)‘[x/x2+1’ 6)Im; J‘\/x +9 )J.COSZX'

Ha oom

3. HaiiTu HeonpeeneHHbIE MHTErPaIbl METOIOM MHTETPUPOBAHUS 110 YaCTIM:
) ,[ In x
X 5
a X 6) fxe X dx;

1-x
B [V2-x dx D jxlnm dx.

Ha 0om

4. HaiiTu HeomnpeaeieHHbIe MHTErPalbl OT PAlMOHABHBIX APOOEH:

X2dx ) X )
)I(x )*(x+1) ° 2 -[(x—l)(xz—x+1) ’

Ha 0om

dx X* — X
B)fm’ F)Ix2—6x+10



3ansaTue 3
Iean: naTh 3HAHUS MOJOKEHUH H3y4aeMOro Kypca W MPHUBUTH HABBHIKKA MPUMEHEHUS MATEMaTHUECKHX
METO/IOB pEIICHHS 3a7ay, B TOM YHCIe, B cepe MpodhecCHOHANBHON AeATSILHOCTH.

1. IToBTOpEHME OMpe/eeHH OCHOBHBIX MOHITUNA TeMbl B (DOpME KOHTPOJBLHOTO OMpOca W IMPOBEpKa
CaMOCTOSTEILHON PA0OTHI 1O BBHITIOJHEHHIO JIOMAIITHETO 3aIaHusl.
2. Haiftn HeomnpemeIeHHbBIC HHTETPAJIBI:

)J' dx .
a) [In(1-x) dx; 6)jx-sin3xdx; B

Ha 0OM

Inx ax
r) [In(1+x%) dx; ﬂ)I(Hl) % e)IX4_1'

3. BeuuCIuTh OIMpCACJICHHBIC MHTCTPAJIbI:

a) TZIn—x+1 dx; ©0) _?Xlnx dx; B)i
1

dx )
1 x\/x2 +5x+1
L . Ha 0om
r) J'xze’xdx . 1) I X sin X cos X dX.

-7

4. Haiitn mnomany Guryp, orpaHMYeHHBIX CIEAYIOMIMMHI KPUBBIMU:

y=-x"+3, y=0 —X?+4x, y=2x

Ha 0om y=
Sausrue 4

I_IeJILZ JaTb 3HAHUA TIOJIOKESHUH HU3y4acMoOro Kypca U NpuUBHUTH HABBIKU IMPUMCHCHUA MATECMATUYCCKUX
MCETOJ 0B pCIICHHUS 3a/la4, B TOM YUCJIC, B C(bepe HpO(l)eCCHOHaJIBHOﬁ ACATCIIBHOCTH.

1. IloBTOpEeHHE ompeseNeHHiI OCHOBHBIX MOHITHNA TeMbl B (hOpMe KOHTPOIBHOTO ONpOca W IMPOBEpKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHEHUIO IOMAIITHETO 3aaHus.
2. Haiitu mommanay Guryp, orpaHIYeHHBIX CIEAYIONIMMH KPUBBIMU:

y=x"—2X, y=4x-Xx

Ha oom
y =X, y=\/;.
y=x"+3, xy=4,y=2, x=0
Ha 0oMm
y=3+2x-%>, y=x+1.
yzi, y=X, X=2
X
Ha 0om

a) Yy=xX>—2x+3, y=3x—1 6) y=(X+1? y>*=x+1.

3. BeruucnuTh HecOOCTBEHHBIC HHTETPAIIBI



a)j )I(X a

4. BEIYUCITUTS UHTETPAITHI (€CITH OHU CXOSITCS):

1X 1 X
Ha oom
< dx K -x? 2 dx
S xe ™ dx; .
F)_-[ox2+4x+9’ H)'[O e)-([\/g_gxz’

Tunoevie 3a0anusn 011 KOHMPOIAbHOU PAOOMBbL:
Brraucnute uHTErpaibl:

1. J(2x3—3x+1)dx;
3
2 J‘ 3X dX .
cos” x*

3. I(sz — 22X+ 2)dx;

1
3

N
1 3X2—2

5. Isinsx-cosxdx.

Tema 10. ®yHKIIUH HECKOJIbKHUX MepeMeHHbIX.
Bomnpocs! Ist yCTHOIO Onpoca:

1.  Tlonstue QpyHKUMU HECKOIBKHX IEPEMEHHBIX.
2.  Ilpemen u HenpepbIBHOCTh (hyHKIMHU. YacTHBIE MPOM3BOIHBIC M MONHBIN AuddepeHman
GyHKIHH.

3. IlpousBojHast M0 HANPABJICHUIO, TPATUEHT ()YHKIIHH.

4 OKcTpeMyMbl (DYHKIIMM MHOTHX IEpEMEHHBIX, HEOOXOIMMOE M JIOCTaTOYHOE YCJIOBHE
JKCTpEMyMa.

5 VYcnoBHBIM dKcTpeMyM. Meroa MHOxkuTenel Jlarpanxa.

6. Ilomstme nBoitHOTO MHTETpasia. CBeqeHNE TBOMHOTO MHTETpaia K IOBTOPHOMY.

7 I'eomeTpuyeckas HHTEpIIpETaLUs JBOMHOTO UHTETpaa.

IIpakTH4yeckue 3a1aHus:
3anstue 1

I.Ie.m:: JaTh 3HAHUA MTOJIOKCHHH n3ydya€Moro Kypca u NnNpuBHUTb HABBIKW IMPUMEHCHUA MaTEMAaTUYCCKUX
MCTOJ 0B pCIICHHU 3a/la4, B TOM YUCJIC, B cq)epe HpO(i)eCCPIOHaJ'IBHOfI ACATCIIBHOCTH.

1. HOBTOpeHI/Ie OHpeL[eJ'ICHI/Iﬁ OCHOBHEBIX IIOHSITHH TEMBI B (bopMe KOHTPOJIBHOI'O OIIpOCa W MPOBEPKa
CaMOCTOSTCILHOU pa60TBI 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.

2. HaiiTi yacTHbIE TPOU3BOIHBIE PYHKIUHA ABYX NEPEMEHHBIX Z=XY—CoS Xy
3. Haiitu yactHbIe TPON3BOIHBIE (DYHKITUIA:



a)z=e"Y(12x-1); 6)z=xe’ +x’; B) z:ln\/x+y2;

y
=.

Ha OOM T) z = (arctg . IJ; n) z=xye”; e)y=arcsin
X +y

X
4. Ionaras, 4T0 MPOU3BOJIbHASL (PYHKIIUSL f muddepeHuupyema, IpoBEepUTh CIeAYyIOLIHe PAaBEHCTBA!

——x—=0, z=f(X*+y?
Yo & (x*+y°)

Ha oom

oz oz y?
X2 —xy—+y>=0, z=2—+f .
ax .\/ay y = (xy)

5. Haiiti mpou3BogHbIe (DYHKIIN 110 3aJaHHBIM HampaBieHusIM |

a)z = 3x*- xy + y% | cocraister ¢ ocbro Ox yrox 60°.

6) z=X+Yy?% |— GuccekTprca MepBOro KOOPANHATHOTO Y.
Ha 0om

B) Z=5x"-3x-y- 1 B Touke M(2;1); |— npsimas MN, rie N(5,5).

6. Haiitu rpaguent dyuakiun z = f(X,y) u ero momysb st QyHKIHIA B yKa3aHHBIX Toukax M.

M(f-\/z
a)z=7-X -y M(2;2). naodom 6) z=xye" **Y: M(0;-1); B) z=sin (X + Y?); 2 N2

M(Xo’ y07zo) :

7. Haiitu BenmumHy TpajrieHTa (YHKIIUU B TOUKE

1

f(x,y,2) =———,
JXe+yr+z®

M 2,1)

HA 00OM

f(x,y,2)=xyz, M(1,1,1).

3ansarue 2
Henb: gaTh 3HaHUS MOJOXKEHUM HM3y4aeMOIro Kypca W NMPHBHUTb HABBIKM MPUMEHEHHS MaTeMaTHYSCKUX
METOJIOB pEIlIeHus 3a1a4, B TOM YHCIe, B cpepe nmpodeccnoHanbHON AeITeITbHOCTH.

1. IloBTOpeHME ompeaeecHH OCHOBHBIX IOHATHH TeMbI B (hOpME KOHTPOJBHOIO OMpOca W IpOBEpKa
CaMOCTOSTENTLHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.

2. UccnenoBath QYHKIMN HA SKCTPEMYM:
a)z = X2 + y? + xy- 4x- 5y; 6) z = xy(1- x-y);

Ha 0om
B)Z = 3X + 6y-X*-xy +y*; 1) 2= "2 (X* +Y).

3. UccnenoBath (yHKIIMH HA YCIOBHBIN SKCTPEMYM:



a)z=1+£1mnx+y=2 6) z=X—-y npu X’ +y*=1;
Xy

X—y-4
J2

4. HaiiTu TOYKH JIOKAJIILHOTO 3KCTpeMyMa (PYHKLUH U POBEPUTH B HUX BBIIIOJTHEHUE TOCTATOYHOTO
YCIIOBHUS 3KCTpEMyMa:

Ha oom B)z=)cy2 mpu x+2y=4;,r1) z= npu x2+y2=1.

U=2X>—Xy+2X2—y+Yy* +12°

3ansaTue 3
Iean: naTh 3HAHWA MOJOKECHUI M3y4aeMOro Kypca W MPHUBUTH HABBHIKKM MPUMEHEHHS MATEMAaTHUECKUX
METO/IOB pEICHHS 3a7ay, B TOM YHCIe, B cepe MpodhecCHOHANTBHON AATSILHOCTH.

1. IToBTOpEeHME OMpe/ceHN OCHOBHBIX MOHATHUH TeMbl B ()OpME KOHTPOJBLHOIO ONpOCca M MPOBEpKa
CaMOCTOSITETFHON Pa0OTHI IO BBHITIOIHEHHIO TOMAIITHETO 3a/1aHusl.

j j f (x, y)dxdy

2. BerancinTh ABOMHbBIC HHTErpasibl © 1o obJyiactu G , 3aJTaHHOW rpaHuLIaMU1

) TO0Y)=xy, G:{y=0y=x x=1}
5 T Y)=x+y% G:{y=x y=x}
Ha 0om

F(xy)=x-y , G _ TpeyroibHHK ¢ BepmmHami (1, 1), (4, 1), (4, 4).

3. BBIYHCIUTD IBOMHBIC HHTETPAJIBI:

a) J.J-(X +y®)dxdy, tme D orpanmuena mpaMbIME Y =X, Y =2X, Y=—-X+4.
D

0) _Uexydxdy, roe D orpanuwdena rumep0osoii Xy =1, ocblo abcuuce W OpSIMBIME X =2, X =3.
D

HA 00OM

B) ” X dxdy, rme D orpanuyena muHusMu Y =€, y =€, Xx=2.
y
D

r) J.J.(\/? +\ﬁ)dxdy, rne D orpanmdena mapaGomamu Yy = X*, Y =4x® unpsamoii X =2.
D

4. C moMoMnIbi0 TBOMHOIO MHTETpajia HalTH IUIOIA/lb, OTPAHUYCHHYO CIEAYIOIIMMH KPUBBIMH:
Xy=1 Xx+y=25
Ha 0om

y? =2x+1 y* =-2x+1

Tema 11. [IndppepenuuaibHbie ypaBHEHUsI.
Bonpocs! 1151 ycTHOr0 onpoca:
1.  Tlonsarue o nuddepeHIaTbHOM YPaBHEHUN U €70 PELICHHUH.



N

o

O6mee u yacTHoe pemeHus. 3agada Komrm.

Huddepennmanbapie ypaBHeHus 1-ro nmopsaka. CriocoObl pemeHust nuddepeHnmaibHbIX
ypaBHEHHUH 1-ro nopska.

JuddepeHnmanbHple ypaBHEHHs 2-T0 MOPSAKA, JOMYCKAIONINE MTOHMKCHHUE TIOPSIIKA.
Jluneitaple  auddepeHuanbHble  ypaBHEHHS 2-TO  TOpSAAKa C  TOCTOSHHBIMHU
koa(purmeHTamu.

IIpakTnyeckune 3agaHusA:
3amsarue 1

IIe.m;: J1aTh 3HAHUS ITOJIOKCHHUH n3y4a€MoOro Kypca U IpuBHUTb HABBIKH IPHUMCHCHHUA MaTCMaTU4YCCKUX

MCTOJ OB pCIICHHUA 3aia4, B TOM 4YUCJIC, B C(bepe HpO(l)eCCHOHaJ'ILHOfI JACATCIBHOCTH.

1. HOBTOpeHI/IC OHpeI[CHCHI/Iﬁ OCHOBHBIX MHOHSTHM TEMEI B Q)opMe KOHTPOJIBHOT'O OIIpOCa U IPOBCPKaA

CaMOCTOSTCIbHOM pa60TI)I 110 BBIIIOJITHCHHUIO JOMAIIHET'O 3aJaHus.

2. Pemuth 3amaun:

6) ITokasats, uto dpyHkims y = 2% e yroBnerBopsier ypaBHEHHIO Yy

a) [Tokasats, 4ro GpyHkims Yy = 2tg(2Xx- 1) ynoBinerBopsieT ypaBHeHuoo Y = 2yy'.

"

= yly".

Ha 0oMm

B) ITokazats, uro pynxius Y = (1 - X¥/4)-cosX + (1 + X/4):SINX yIOBIETBOPSCT YPABHEHHUIO

y" + y= x-sinx.

3. IlpoBeputh, YTO QPYHKIMHU SBIAIOTCS MHTErpagaMu Iu(depeHINanbHbIX YPaBHEHUH:

a) X2 —xy+y?=C% (x-2y)y'=2x-y; 6) xfl+y? =Cy, xy'—y=Vy".

1 2

na dom B) y*—2=Ce*, 2x*0/ +1y*=2; r)y:Cllnx—XZ+C2, x("+1)+y"'=0.

4. Ipu KaKkuX 3HAYEHUSIX TMapaMeTpa a cleayomne QyHKINHT SBISIOTCS PelIeHUsIMH (MHTETrpajiaMu)

g hepeHInaNbHBIX yPaBHEHHIA:

Xx=Cy’—y?, y*—(2xy+3)y' =0; na oom y=ax4+%, y’+2—Xy=x3.

5. CocraButs auddepeHranbHbIe YpaBHEHHs CEMECTB KPUBBIX:

a) y=Ce*; 6) X¥*+Cy*=2y; madom B) Cy=sinCx; 1) *=C,(x+C,)%

6. Petnth muddepenimanbabie ypaBHEHHS IEPBOTO MOPSAKA ¢ Pa3ACIAIONIMMHUCS IEPEMEHHBIMU

2xy* ‘

y=-L y+Yoo

a) X° -1 6) X :
Ha Oom

B) x?y —~/x cos?y = 0
7. Pemnts nuddepeHnaibHble ypaBHEHUS:

a) (3x - 1)dy + y*dx = 0; 6) y' = (x+y) % B) y' = a/4x+ 2y —1.

Ha Oom

r) 1) 3x2ydx + 24/4 — x2dy = O; XAy'-1) =2y e) yer=x-1.



8. Haiitu pemenus nuddepeHranbHbIX YpaBHEHHUH, YAOBIETBOPSIONINX YKa3aHHBIM HAYallbHBIM
YCIIOBHSIM:

a) (1+x°)y’dx—(y* = Dx’dy =0, y()=-1 6) (Jxy+Vx)y'=y=0, yI)=1.

na dom B) x*(2yy' 1) =1, y(1)=0; 1) ydx+ctgxdy =0, y(%)z—l.

9. Pemuth omHOpOAHKIE nu(hepeHIaIbHbIC YPaBHEHUS:

a) (y—x*)y'=y% 6) Xy’=yln5; na oom B) xy°dy =(x*+y)dx; 1) y,:1—3x—3y.
y 1+X+Y

3ansTue 2
Iean: naTh 3HAHWA MOJOKECHUI M3y4aeMOro Kypca W MPHUBUTH HABBHIKKA MPUMEHEHHS MATEMAaTHUECKUX
METOIOB pEIEHMs 3aa4, B TOM YHUCIE, B cepe MpodeCcCHOHANBHON AeATETFHOCTH.

1. IToBTOpeHHe ompeneNeHni i OCHOBHBIX MOHATUI TeMbl B ()OPME KOHTPOJBHOTO OIMpPOCa W MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO TOMAIIIHETO 3a1aHHs.
2. Haiiti oOmme pemenust auddepeHnnanbHpIX ypaBHEHHH IEPBOTO TOPSIIKA!

y 1
Y+ =% _2xy =e*
a) X X.g) YN
Ha Oom
5) y +xty=x*
3. Pemuth ypaBHEHUS:

3
a) 4y’+2—yl=X—2; 6) 1-2xyy' =Vy%y; ma dom B) y' -2y=e>; 1) (V*+x)y =1.
x+1 vy

4. Pemnth ypaBHEHUS:

4

y

" X ” ’ ” 1 r 4 r
a) y =—?; 6) xy =y1n;; na oom B) y'-y'(1+y)=0; 1) " =(")>%

5. Pemints ypaBHEeHus:

a)y" =2y +2y=0; 6)y" -2y’ +y=2¢e"; B)Y'+Yy —6y=xe”;

Ha dom T)y"+y=cosx; 1) y'+3y'+2y=——"-.
e’ +1

2. Haiitu pemenue muddhepeHnnanbHbIX ypaBHEHUH BTOPOTO MOPSIIKA
2) Xy +y =0 . 5) y +3y =5x+1.
Ha Oom
5) y +2y =(3x+7)e* 1) y +Yy —2y=8sin2x ;
6. Pents ypaBHeHUS:
Yy +Yy =sin’X; wna oom " —3) =x+COSX.
7. HaliTi pemieHust ypaBHEHHH, YIOBJIECTBOPSIIOIIUE YKa3aHHBIM HA4YaJIbHBIM YCIIOBHSM:

a)y'+y'-2y=0, y(0)=0, y(0)=-3; 6)y"+y=4sinx; y(0)=0, y'(0)=-1
na dom B)Y'+2y'+y=xe; y(0)=0, y'(0)=0.



8. Pemuth 3amaun C 3JKOHOMHUYCSCKUM COICPKAHHEM:

H3MmeHeHnsT 4HUCIIEHHOCTH HaCEIICHUS TOPHOPYAHOI'0 ITIOCEJIKa C TEYCHHUEM BPEMEHH OITUCBHIBACTCA

crneayrommy ypasaernnem: y' = 0,3y(2 - 10™y), rae y = y(t) - Bpems B rogax.

B HavanpHBIMT MOMEHT BPEMCHU HACCJICHUEC IMOCCJIIKa COCTABJIAIO 500 ugenoBek. Kakum oHO cTaHeT

gepes Tpu romga’?

Ha oom

(DyHKI_II/II/I CIipoca 1 npeaIOXKEHUA UMEOT COOTBETCTBEHHO BHU !

dp dp
=25-2p+3—": x=15—p+4-—,
y Pt Pt

Haiitu 3aBUCUMOCTB paBHOBeCHOfI LCHBI OT BpEMCHHU, C€CJIU B HadaJbHBIA MOMECHT p= 9.

Tunoevie 3a0anusn 0131 KOHMPOJIbHOU padomeul:
Haiinure obmee pemenue nuddepeHnaIbHbIX ypaBHEHHH W TPH HEOOXOJMMOCTH PELINTE
3anauy Komu:

1.

®» N O OA W

Yy +2xy = xe ¥ ;

, 1
y'-ytgx=—-, y(0)=0;
COS X
y-2y=2¢,y@=1;

X
y'+y'-2y=0;
y'+2y' +y=0;
y"—4y'+5y=0;
y" =3y =1+6X;

y' =3y +2y =2e%;

Tema 12. Paabl.
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OcHoBHbI€ NIOHATHSA U onpeneneHus. OnpeneneHue CXoIUMOCTH psaa.

HeoOxonuMmeblil nmpu3Hak cXOAMMOCTH uucioBoro psaa. [lpusnaku cpaBHenus. Ilpusnax
HanamOepa. IIpuznaku Komu.

3nakouepenayronuecs psaasl. Teopema JleitoHua. AGCOIIOTHAS U YCIOBHASI CXOIUMOCTD.
Onpenenenue GpyHKIHOHATIBHOTO psfa. O6macte cxonumoctu. OmnpeesieHue CTENeHHOro
pana. aTepBan u paguyc cXOAMMOCTH CTEIIEHHOIO psja. MccienoBanne CTENEHHOro psaaa
Ha CXOAUMOCTb.

Psaaer Teitnopa u MakiopeHa. CBONCTBa CXOJSIIUXCS CTENEHHBIX PsAOB. PasnmokeHue
¢ynkuuit B crenenusle psagasl. @opmyna u psa Teitnopa. @opmyna u psa MakiopeHa.
Pasnoxenue B psg MakiiopeHa OCHOBHBIX 3JeMEeHTapHbIX QyHKIMiL. [I[pumeHeHue psiioB B
NpUOJIMKEHHBIX BBIYUCICHUSAX.

IIpakTH4yeckue 3a1aHuA:
3anstue 1

He.m:: JaTh 3HAHUA MTOJIOKCHHH n3ydya€Moro Kypca v NpuBHUTH HABBIKW MPUMECHCHUA MaTEMAaTUYCCKUX

MCETOJ 0B pCIICHHUS 3a/la4, B TOM YUCJIC, B cq)epe HpO(l)CCCHOHaHBHOfI ACATCIBHOCTH.

1. IloBTOpeHME ompeseacHH OCHOBHBIX IOHATHH TeMbl B (hOpME KOHTPOJBLHOI'O OMpOCa M IPOBEpKa

CaMOCTOSTCILHOU pa60TBI 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.



2. Jloxazath HETIOCPEICTBEHHO CXOIUMOCTD PSIOB M HAUTH WX CYMMBI
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4. NccaenoBaTh CXOAUMOCTb 3HAKOIOCTOSHHOTO YMCIIOBOTO psjia
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5. C moMOIIBIO TIPU3HAKOB CPABHEHHSI CCIIEIOBATH CXOAUMOCTD PSIOB:
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3ansarue 2
Henwb: naTh 3HaHMUS MOJOXKEHUM HU3y4aeMOro Kypca U NMPHUBHUTh HABBIKM MPUMEHEHHS MaTEeMaTUYCCKUX
METOJIOB PEIIeHUs 3aj1a4, B TOM 4YHCIie, B cepe npodeccnoHanbHON ASSITEIbHOCTH.

1. TloBTOpEeHNE OmnpezaereHNiI OCHOBHBIX TMOHSATHHA TeMbI B (popMe KOHTPOJIBHOTO ONpoca M MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO TOMAIIIHET0 3a1aHHS.

2. UccnenoBaTh CXOAUMOCTD PSIIOB:
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3. UccnenoBath cXxoauMOCTh psia (aO0COIOTHYIO MU YCIIOBHYIO):
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4. Haiiti 061acTh CXOOAMMOCTHU CTCIICHHLIX PAIOB!:
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5. Pa3noxuTh GYyHKIUH B psia MakaopeHa ¥ HAWTH pagnyc CXOUMOCTH psja:
a) f(x)=@1+x)";
Ha oom
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6. PaznoxuTh B CTENEHHOH Psf 110 CTETIEHSM X CIIEAYIoe QyHKINN:
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6. IlpumeHsisi pa3iokeHUE MNOJBIHTETPAILHOW (QYHKIMH B PsJ IO CTENEHSIM X U €ro MO4WwICHHOE
WHTETPUPOBAHNE, HAWNTH Pa3Nio’KEHUE B P (DYHKITHIL:
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Tunoevie 3a0anusn 011 KOHMPOIALHOU PAOOMBbL:
1. Haiinure cymmy psna:
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2. I/ICCJ'IGI[YI/ITC YHUCJIOBBIC PAABI HA CXOAUMOCTD, IPUMCHAA HeO6XOI[I/IMLII/I IMPU3HAK CXOAUMOCTH
HJIN ITPU3HAKH CpaBHeHI/Iﬂ'
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3. UccnenyiiTe CTENEHHBIEC PSIbl HA CXOAUMOCTD!
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IIIxana oneHUBaHUA
YpoBeHb 3HaHUI, YMEHUH W HABBIKOB OOYYAIOIIETOCs MPH YCTHOM OTBETE BO BpEMS
MPOBEJICHUS TEKYILET0 KOHTPOIs ompenensercs Oamnamu B auanazone 0-100 %. Kpurepusmu
OLICHMBAHMSI TpPH TMPOBEJEHUU YCTHOTO OMNpoca SABISETCS JEMOHCTpalUs OCHOBHBIX
TEOPETHUECKUX TMOJO0KEHUU, B paMKaxX OCBaWBa€MOM KOMIIETEHIIMU, YMEHHUE NPUMEHSTH
MOJIyYeHHbIE 3HAHWS Ha NPAKTHKE, OBJAJCHHE HAaBBIKAMU aHajdW3a W CUCTEMaTH3aluu
uHpopMaLuu B 00J1aCTH (PMHAHCOB.



TecTupoBanue
VYpoBeHb 3HAHMI, YMEHUH W HABBIKOB OOYYAaIOLIETOCS MPU YCTHOM OTBETE€ BO BpEMs
IPOBE/ICHUS TEKYLIEro KOHTpoussd onpezensercs Oamtamu B auanazone 0 — 100%. Kpurepuem
OLICHUBAHMUS IIPU IIPOBEACHUMN TECTUPOBAHMUS, SIBIISIETCS KOJIMYECTBO BEPHBIX OTBETOB, KOTOPbIE
Jlall CTyJIeHT Ha Bompockl TecTa. Ilpu pacuere xosnmdecTBa 0ajjioB, MOJTYYEHHBIX CTYAEHTOM IO
UTOTaM TECTUPOBAHUS, UCTIONB3YyeTCs caenyromas Gopmyna:

5=2100%,
0

rac b — xomuecTBO 63,J'IJ'IOB, MOJIYYCHHBIX CTYACHTOM I10 UTOT'aM TCCTUPOBAHUA,
B — konn4ecTBO BEpHBIX OTBETOB, JAHHBIX CTYJCHTOM Ha BOIIPOCHI TECTA;
O — of11ee KOJIMYECTBO BOIIPOCOB B TECTE.

Pemenue 3apau
YpoBeHb 3HAHUI, yMEHUH M HABBIKOB OOYYAIOILIETrOCs MPH YCTHOM OTBETE BO BpeMs
MPOBEJICHUS TEKYIIET0 KOHTPOJIS onpenensercs 6autamu B nuanazone 0 — 100 %. Kpurepuem
OILICHUBAHMSI MIPU MPOBEACHUN TECTHUPOBAHUS, SIBISETCA KOJIMUYECTBO BEPHBIX OTBETOB, KOTOPHIE
JaJI CTYJICHT Ha BOIpockl Tecta. [Ipu pacdere kosmyecTBa OAJIIOB, MOJYYEHHBIX CTYJACHTOM II0
UTOTaM TECTUPOBAHMUSI, UCIIONB3YETCs cleayromas hopMyna:

5=2 1000,
)

rac b — xomuecTBO 6aJ'IJ'IOB, MOJIYYCHHBIX CTYJACHTOM IO UTOraM TCCTUPOBAHUA,
B — konmM4ecTBO BEpHBIX OTBETOB, JAHHBIX CTYJCHTOM Ha BOIPOCHI TECTA,
O — of11ee KOJIMYECTBO BOIIPOCOB B TECTE.



5. OneHo4YHbIEe MaTEePHUAJIbI IPOMEKYTOYHON ATTECTANMM 10 JUCHHUILIHHE

5.1. MeToabl npoBeieHNsl 3a4eTa

3ader W 3a4eT C OIEHKOW MPOBOAATCS C MPUMEHEHUEM CIEIYIOIIMX METOJIOB. METOJ
YCTHOT'O OIIPOCa MO BOIIPOCaM U3 MEPEeyHs IPUMEPHBIX BOIIPOCOB U3 II. 5.2.

[Ipu HeoOxomumocTH

IIpEeAyCMaTpPUBAECTCS

YBCIMYCHHUC

BPEMEHH Ha

MOJIFOTOBKY K

NPOMEXYTOUHOM arrecrauuu. Ilponenypa mnpoBefeHHs NPOMEKYTOUYHOM aTTecTanuu s
00y4JalIMXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M OOYYaIOIIUXCS HMHBAJIHUJIOB

YCTAaHABJIMUBACTCA C

YYETOM

HHAUBHUAYAJIbHBIX

HCI/IXO(bI/I?)I/I‘IeCKI/IX

0COOEHHOCTEN.

HpOMe)KYTOqHaH arTecTanud MOXCT IPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.

5.2. OneHoOYHbIE MATEPHAJILI IPOMEKYTOYHOM aTTeCcTANK

KommoneHnTt KOMIICTCHII MU

[TpoMeKyTOUHBIH / KITFOUEBOM
WHJIMKATOP OLICHUBAHHUS

Kputepuit onenuBanust

CnocobeH  BbIOMpaTh  METOJBI
MaTeMaTHYEeCKOro aHaiam3a il

BBIOMpAET
MaTeMaTHYECKOTO

MCTOAbI
aHaJInu3a

[1Ko, OC-1 pellIeHus MPUKIAIHBIX 3a7a4 JUISL PEIICHUS TPUKIIATHBIX
Crnioco0eH ucnonb30BaTh 3a1a4y
METOAbI MATEMATUYCCKOT'O Crocobexn OCYHICCTBJIATL | OCYHICCTBIIACT
aHaJIN3a s PELICHUs MaTeMaTHU4YeCKHi aHaJInu3 C | MaTeMaTUYEeCKU aHallu3 C
NPUKJIaJHBIX 32124 MMPUMCHCHHUEM BLI6paHHBIX IIPUMCHCHUECM BBI6paHHBIX
METOAOB JJISL peuicHud | MCTOOOB JJIS peIICHUA

MPUKJIAJAHBIX 3a7a4

MPUKIJIAIHBIX 3a/1a4

TunoBbie OLIEHOYHbIE cpeacrea l'lpOMC)KyTO‘-lHOﬁ aTTeCTallumn

Bomnpocsl K 3aueTy M 3a4eTy ¢ OLEHKOH Mo JucuuIuinae « MareMaTuka

Bomnpocs! k 3a4ery (1 cemecTp)

Marpuiipl ¥ 1eWCTBUS HaJl HUMU.

Onpenenuren U UX CBONCTBA.

DneMeHTapHble IpeoOpa30BaHus MaTpULl. PaHr MaTpuLib.

CucreMbl TUHENHBIX YPaBHEHUH, OCHOBHBIE ONPEEIICHUSI.

Teopema Kponekepa-Kanemnu.

UccnenoBanue u pemieHue CUCTEM JIMHEHHBIX YPABHEHHH C MOMOILIBIO OINPEICTUTENICH.

®opmynsl Kpamepa.

Pemenue cucrem IMHEHHBIX YpaBHEHHH ¢ MOMOLIBI0 0OpaTHON MaTpPUIIBI.

Pemrenne cucreM TMHENHBIX ypaBHEHUN MeToIoM ['aycca.

9.  Bexkropsl. OcHOBHBIE TIOHATHS. [Ipoeknust BeKTopa Ha BEKTOp M ee CBOMCTBA. JInHEiHbIE
OIlepallMy HAJl BEKTOPaMHU.

10. TlIpsmoyrompHas cHUCTeMa KOOpIWHAT Ha IUIOCKOCTH W B TPOCTpaHCTBE. Pa3zmokeHue
BekTopa 1o 6azucy. KoopauHarsl BekTopa.

11. JleiicTBus HajJ BEKTOpaMHU B KOOpJMHATaX, HalpaBJSIOLIe KOCHHYCHI BekTopa. CBoiicTBa
HaITpaBJSIOINUX KOCHHYCOB.

12. CxkanspHoe NpOU3BEJCHHE BEKTOPOB M €ro CBOMCTBA. YCJIOBHE MNEPIEHAUKYISIPHOCTH
BEKTOPOB.

13. BexTOpHOE NMpOU3BECHNE BEKTOPOB U €0 CBOMCTBA. Y CIOBUE KOJUIMHEAPHOCTH BEKTOPOB.
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14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

I'eomeTpuyeCcKnii CMBICI BEKTOPHOT'O IIPOU3BEACHMUS.

CmemaHHOE TPOW3BEICHUE BEKTOPOB W €ro CBOWCTBA. YCIOBHE KOMIUIAHAPHOCTH
BEKTOPOB.

['eomeTpryecKknii CMBICI CMEIIAHHOTO POU3BEICHHUS.

[Tonstre 06 N-mepHoM BekTope. Omneparnuu Hajg N-MepHBIMU BekTOpamu. [loHstue 06 Nn-
MEpPHOM IPOCTPAHCTBE.

JIuHeiiHas 3aBUCUMOCTb U HE3aBUCUMOCTh BEKTOPOB. bazuc N-MepHOro NpoCTpaHCTBA.
CrniocoOsl 3a1anus IpsIMOM Ha MI0cKocTH. OCHOBHBIE YPaBHEHHS.

B3aumHoe pacrnosnoxeHue npsiMbiX Ha MJIOCKOCTH.

Kpussie Broporo nopsinka. OkpyxHocTh. Diuuric. ['unepoomna. [Tapadoa.

Crnioco0pl 3a1aHus IPSIMOM B IpocTpaHcTBe. OCHOBHBIE YPABHEHMUS.

B3anMHoe pacnonoxeHue npsMbIx B IPOCTPAHCTBE.

O6mee ypaBHeHue miockoctu. OcoObie cirydan (HENOJIHbIC YPAaBHEHUS).

HopmanbHoe ypaBHeHUE I10CKOCTH. PaccTosiHME OT TOUKH 10 MJIOCKOCTH.

B3anmHoO€e pacnonokeHue I0CKOCTEN B TPOCTPAHCTBE.

B3anMHoe pacnionoxxeHue npsMoun 1 IMI0CKOCTH B POCTPAHCTBE.

KommnekcHeie unciia, 1eicTBrs HaJ HUMH.

Pemenue anrebpanyeckux ypaBHEHH Ha MHOKECTBE KOMIUIEKCHBIX YHUCEIL.

Paznnunbie OpMBI KOMITIEKCHOTO YMCIIA U ACHCTBHSI HAJl HUMH.

Bomnpocsl k 3auety ¢ oneHkoi (2 cemectp)

1.
2.
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10.

11.
12.
13.
14.

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

21.
22.
23.

Oynkuus. O6nacts onpeaeneHus GpyHkuuu. CriocoObl 3a1aHus QyHKIUY.

CpoiictBa (yHKUMH (YETHOCTb, HEUETHOCTb, MEPUOJUYHOCTb, BO3pAcTaHue, yObIBaHHUE,
MOHOTOHHOCTB ).

[Ipenen Gpyukumm.

OnHOCTOPOHHME TIPEIEibl (YHKITUH.

OCHOBHBIE TEOPEMBI O ITpEENaXx.

beckoneuHno 6obiine n 6eckoHeuHO Maible pyHKIuu. VX cBoiicTBa.

OKBHMBaJICHTHbIE OECKOHEUHO Maible pyHKUUHU. Teopema 00 SKBUBAJIEHTHBIX OECKOHEYHO
MaJbIX.

IlepBbIit 3aMeuaTenbHbIN npeaen. Bropoil 3aMeuyaTenbHbli IPeae.

HenpepriBHOCTh (DyHKIIMU B TOUKE U Ha OTPE3KE.

[Ipupamenue aprymeHTa u npupamienue QyHkiuu. Bropoe omnpenenenue HenmpepbIBHON
GbyHKIUH.

Touku pa3pbiBa QyHKIUM U UX KIacCUPUKALMSL.

CaoiicTBa HENMPEPHIBHBIX (DYHKIUH.

[TonaTue npon3BoAHON QyHKIUH.

JuddepeHunpyeMocTb GbyHKIUY. Cas3b MEXIY HEIIPEPBIBHOCTHIO "
I pepeHIPyEeMOCThIO.

OcHoBHble npaBuia 1uddepeHupoBaHus.

CrnoxHas GyHKIMS U ee TPOU3BOIHAS.

[IpousBonHas GyHKIMH, 3aJaHHON HESBHO.

[Tonsarue muddepennmana GyHKIUN U €T0 FTeOMETPUUECKUN CMBICIT.

[IpousBoHbIe QYHKIINN BBICHINX MOPSIKOB.

I'eomeTpuueckuil CMBICI NMPOU3BOAHON. YpaBHEHHE KacaTeNbHOW K Tpaduky (QyHKIHH.
VYpaBHeHHe HOpMaJH K TpapuKy QYHKIIHH.

IIpasuno Jlonurans.

Teopema o HanOoJbIIIEM ¥ HAUMEHBIIEM 3HAUEHUAX (PYHKIIMU HA OTPE3KE.

OkcrpeMyMbl  pyHkiuu. Heobxonumoe #  JOCTaTOYHOE YCIOBHE CYIIECTBOBAHUS
sKcTpeMyMa B Touke. [Ipr3HaKku MOHOTOHHOCTH (DYHKIUH.



24.

25.
26.
27.

28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

40.
41.

42.
43.

44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Touku nepern6a. HeobxonmmMoe 1 T0OCTaTOYHOE YCIOBHE CYIIECTBOBAHUS TOUYEK MEeperuoa.
[Ipu3HaKy BBITYKIOCTH U BOTHYTOCTU KPUBOM.

AcumnroTsl rpaduka Gpyakun. HaknoHHbIE U BepTUKAIbHBIC aCUMIITOTHI.

OOwas cxema uccieoBaHusl QyHKIMM U IOCTPOEHUE rpaduka.

IlepBooOpa3Has u HeompenenéHHbI uHTErpaji. CBONCTBAa HEONPEIEIEHHOI0 MHTErpaa.
Tabnuua uarerpanos.

OcCHOBHBIE METO/IbI UHTETPUPOBAHUSI.

WHTerpupoBanue palMoOHAIbHBIX alreOpanyeckux Apooeil.

WuTerpupoBanue TPUrOHOMETPUYECKUX (YHKIINH.

Onpenenénnblii uHTErpasi. CBOMCTBA ONpPeIeIEHHOrO HHTErpasa.

Breruncnenue onpenenénnoro uaTerpaia no gpopmyne Herotrona-JleiiOuuna.

[IpritosxeHns ONpeaeIEHHBIX HHTETPAJIOB.

OyHKIMN IBYX NepeMeHHbIX. [loHsATHE O MHOXXeCTBe (JIMHUHM) YPOBHS (DYHKIMH IBYX
IIEPEMEHHBIX.

YacTtHble POU3BOJHBIE M YacTHBIC AuddepeHnnansl. ['eomeTpuueckas 1 3KOHOMUYECKAs
MHTEPIIPETALMS] YACTHBIX IPOU3BOIHBIX.

Teopema 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX IPOU3BOIHBIX.

IIpousBogHas no Hanpasnenuto. I paguent OHIIL.

VYpaBHEHHE KacaTeJIbHOU IIJIOCKOCTH U HOPMAJIH K IIOBEPXHOCTH.

[lonatue muddepeHaTbHOr0 ypaBHEHUS, MOPAIOK, OOIMM BHJ, oOllee M YacTHOE
pemenust. 3anaya Komm.

Juddepenunanbupie ypaBHeHUs 1-ro nopsiika. MeToibl UX peLeHHUS.
Huddepenunansapie  ypaBHEHHs 2-TO TOpPSIKa, OCHOBHBIE ompexaencHus. OOmee u
YaCTHOE PELICHUs, UX TeOMETpUYEcKas HHTepnpeTanus. 3agada Komm.
Juddepennnanbapie ypaBHEHHS 2-TO TOPSAKA, JOMYCKAOUINE TOHMKCHNE TIOPSIIKA.
JIuneitHble ofHOpPOHBIE NU((depeHInalbHbIe YpaBHEHUS 2-TO HOPs/IKA C MOCTOSIHHBIMU
KOd(QPHUIHEHTAMH.

[lonatue umncnoBoro psaa. HeoOxoaumelil npH3HAK CXOAMMOCTH YHCIOBOTO psifa U
CJIEJICTBHE U3 HETO.

I'apmoHnueckuii pan. Pag reoMeTpudeckon mporpeccum.

[Ipusnaku cpasuenus. [Ipusnak lanam6epa. [Ipuznaxu Komu.

3Hakouepenyomuecs psaabl. Teopema Jleitoauna.

AOCOII0THAS M YCIOBHAs CXOJUMOCTb.

Ob6nacth cX0AUMOCTH (PYHKLIHMOHAIBHOTO Psa.

Omnpenenenre CTENEHHOTO psia.

WHTepBan 1 paguyc CXOAUMOCTH CTETIEHHOTO pAJa.

HccenenoBanue CTENEHHOTO psiia HA CXOAUMOCTb.

Psansr Telinopa u Maknopena. Pasnoxxenue QyHKIUN B CTENIEHHBIE PSIIBL.

Pasnoxxenue B psin MakiopeHa OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIHUI.

[TpumeHeHue psiIOB B MPUOIMKEHHBIX BEIYMCICHUSIX.

HIkaJia oneHUBaHUA
VYpoBeHb 3HaHUI, YMEHUH M HaBBIKOB OOYYaIOLIErocsi MPH YCTHOM OTBETE BO BpeMs

IIPOMEXYTOUHOM aTTECTallMM OMNPEIENAETCS OLIEHKAMH «3a4TEHO», «HE 3aUTEHO», «OTIMYHO,
«XOpOLIO», «yIOBIETBOPUTEIBHO» M «HEYIOBIETBOPUTEIbHO». KpuTepusMu oleHHUBAaHUS Ha
3a4eTe U 3a4eTe C OLEHKOH SBIJIAETCSA IEMOHCTpALMsl OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI B
pamMKax OCBanBaeMOW KOMIIETEHLIMH, YMEHHE NPUMEHATh MOJy4YeHHbIE 3HAHHS Ha IMPaKTUKE,
OBJIQICHUE HAaBBIKAMM pellaTh CTaHAAPTHBIE 3aJaud MPO(ECCHOHATBHON NEATETbHOCTH Ha
OCHOBE MH(OpMaIMOHHON 1 OubIHorpaduyecKoi KyabTyphl C IpUMEHEHHEM HH(OPMAIIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJOTHM W C YYEeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON

0€30ITaCHOCTH.

Jns qucuutuivH, GopMoi TPOMEKYTOUHON aTTeCTAI[MH KOTOPBIX SBJISIETCS 3a4eT / 3a4eT C
OLICHKOM, IPUHATHI CIEAYIOLINE COOTBETCTBUS:
—90-100% — «3auteHo» / «orTiuuHO» (5);
— 75-89% — «3auteHo» / «xoporio» (4);
— 60-74% — «3auteHo» / «yIOBIETBOPUTEIBHOY (3);
— meHee 60% — «He 3auTeHOY» | «HEYIOBJIETBOPUTEIBLHOY (2).
IIpu onleHUBaHUM pe3yNnbTaTOB O0YyUEHUS UCIOJIb3YETCsl CAEAYIONIAs KA OLIEHOK:

100% — 90%
(OTIMYHO, 3aUTEHO)

Oransl KOMIIETCHIINH, IIPEAYCMOTPEHHBIE 00pa30BaTebHOM
nporpamMMmoili, chopMupoBaHbl Ha BBICOKOM YypoBHe. CBoOoJHOE
BJIaACHUC MaTrcepHrajioMm, BBISIBJICHHUC MCXKIPCAMETHBIX CBSI3CH.
VBepeHHOE BIaZiCHWE TMOHATUMHBIM  amnmaparoM  JUCLMILIMHBIL

[IpakTrueckue HAaBBIKU npodeccuOHaTBHON NEeATEIIbHOCTH
chopMUpOBaHBI ~ Ha  BBICOKOM  YpOBHE. Cnoco0GHOCTh K
CaMOCTOATEJIBHOMY HECTAaHAAPTHOMY PEHIEHUIO NPAKTUYECKUX 3a7a4
89% — 75% OTarnsl KOMIIETEHIINH, [IPEyCMOTPEHHBIE o0pa3oBaTenbHOM
(xoporwo, 3a4TeHO) MPOrpamMMoOH, chopMuUpOBaHbI JIOCTATOYHO. HeranbHoe

BOCIIpoU3Be/ieHHe yueOHoro wmarepuana. IlpakTudyeckue HaBBIKU
npoeCCHOHANBPHON  JIeATENPHOCTH B 3HAYMTENBHOM  Mepe
chopmupoBanbl. IIpUCYTCTBYIOT HaBBIKM CaMOCTOSTEIBHOTO PELICHUsS
MIPAKTHUYECKUX 3a/1a4 C OTJEIbHBIMU 3JIEMEHTAMH TBOPYECTBA.

74% — 60%
(YIOBIETBOPUTEIBHO,
3a4TEHO)

Orarsl KOMIIETECHIINH, IIPEAYCMOTPEHHBIE o0Opa3oBaTesbHON
nporpaMmoii, copMHupoBaHB Ha MHUHHMaJbHOM ypoBHE. Hammuwme
MUHHUMAJIBHO JOINYCTUMOI'O YPOBHS B YCBOCHMM Y4e€OHOTO Marepuana,
B T.4. B CaMOCTOATEIbHOM pEUICHUU IPAKTUYECKHX  3aJad.

[IpakTuyeckue HaBBIKU npodeccuoHaTbHON JesTeIbHOCTH
c(OpMUPOBAHbI HE B MTOJIHOI Mepe.
menee 60% Oranbl KOMIIETEHIINH, IIPElyCMOTPEHHBIE o0Opa3oBaTesbHON

(HEyYIOBJIETBOPHUTEIBHO,
HE 3a4TEHO)

nporpammoii, He copmupoBansl. HemoctaTouHblii ypOBEHb YCBOCHUS
MOHATHUMHOTO amnmapara M Hajguuue (parMeHTapHbIX 3HAHUM IO
nucturuHe.  OTCyTCTBHE MHHHUMAJIBHO JIOMMYCTUMOTO YPOBHS B
CaMOCTOSITEJIBHOM PpELICHUM IIpakTU4YeCcKuX 3axad. [Ipaktuueckue
HaBBIKH MPO(HECCUOHATLHOM JESITEIbBHOCTH HE CHOPMHUPOBAHBI.

CDOH)II)I OLCHOYHBIX CPCIACTB HpOMC)KYTO‘{HOfI arreCTalyu 1Mo JUCHUIITIMHE MPCACTABICHBI

B IIPWJIOKEHUN 1.




6. MeTonuyeckue MaTepuaJibl 0 OCBOCHHUIO M CHUIINHbBI

PexomeHnaanum no NJIaHUPOBAHUIO U OPTAHU3ALMU BpeMEeHHU, HE00X0IUMOI0 Ha U3yYeHHe
AMCHMILINHBI

CprRTypa BPEMEHH, H606X0)1HM01"0 Ha H3YYCHUEC NUCHUITJIUHDbI

Bpewmsi, 3aTpauriBaeMoe Ha U3y4YeHHE
dopma u3ydeHUs TUCHUTUITHHBI o
IUCHHUAIUIHHEL, %
W3yueHne nureparypsl, peKOMEHIOBAHHOM B 40
y4eOHOU mporpamme
Penrenue 3amay, NpakTHYECKUX YIIPAKHEHUHN U 40
CUTYaIlMOHHBIX IPUMEPOB
N3yuenune TeM, BEIHOCUMBIX Ha 20
CaMOCTOSITEIILHOE PACCMOTPEHHUE
Htoro 100

MeTtoauyeckue peKOMeHAALNH 110 NOATOTOBKE K MPAKTHYECKOMY (CEeMHUHAPCKOMY)
3aHATHIO

[IpakTryeckoe (CEMHHApPCKOE) 3aHATHE — OJHA W3 OCHOBHBIX (DOpPM OpraHH3aIHu
yueOHOro mpoliecca, MPeACTaBsAiomas co00il KONJIEKTUBHOE OOCYKICHHE CTYACHTaMU
TEOPETUYECKUX U MPAKTUUYECKUX BOIPOCOB, PEUICHHE MPAKTUYECKUX 33134 0]l PYKOBOACTBOM
npenogaBaresnisi. OCHOBHOMU LIETBIO MPAKTUYECKOTO (CEMUHAPCKOT0) 3aHATHS SBJSETCS MPOBEpKa
[JIyOMHBI IOHUMAaHUS CTYJIEHTOM HM3y4yaeMOW TeMbl, y4eOHOrO MaTepuana U yMEHUS U3JI0KUTh
€ro COAEp)KaHHUE SICHbIM M YETKUM S3BIKOM, Pa3BUTHUE CAMOCTOSITEIBHOTO MBIIUJICHUS U
TBOPUYECKON aKTMBHOCTM Yy cryAeHTa. Ha npakThueckux (CEMUHApCKHUX) 3aHATHIX
IperoiaraeTcsd paccMaTpuBaTh HauOoliee BaXKHBIC, CYIIECTBEHHBIE, CIOXKHBIE BOIPOCHI
KOTOpBIE, HauboJjee TPyIHO YCBauBalOTCA CTyeHTaMu. [Ipyu 3TOM roTOBUTHCA K MPAKTUYECKOMY
(ceMUHapcKOMy) 3aHSTHIO BCerja HYXHO 3apaHee. IloarotroBka K MNPakTHYECKOMY
(ceMHUHApCKOMY) 3aHATHUIO BKJIIOUAET B ce0d cleyroliee:

° 00s13aTeNTbHOC O3HAKOMJICHHE C TUTAHOM 3aHSATHS, B KOTOPOM COJIEPIKATCS OCHOBHBIC
BOMPOCHI, BBIHOCUMbBIE Ha 00CYKICHHE;

° U3YYCHHE KOHCIIEKTOB JICKIIM, COOTBETCTBYIOIIUX pAa3/eliOB yYeOHHWKA, Y4eOHOTrO
HOC06I/I$I, coz[epmaHm[ peKOMeHI[OBaHHI)IX HOpMaTI/IBHBIX HpaBOBBIX aKTOB,

. paboTa ¢ OCHOBHBIMH Te€pMUHAMH (PEKOMEHIYETCSI UX BBIYUUTB);

° W3YYEHUE TOTOTHUTEIBHONU TUTEPATYPHI IO TEME 3aHSITHSI, JIeasi IPU STOM HEOOXOUMbIe
BBIMKICKH, KOTOPBIE MOHAA00SATCS PU OOCYKICHUH Ha CEMUHAPE;

. (GopMyIUpPOBaHUE CBOETO MHEHHUS MO KaXKIOMYy BOIPOCY M apryMEHTHPOBAHHOE €ro
000CHOBaHHE;

° 3aMiCh BO3HHUKIIUX BO BpPEMs CaMOCTOSITENIBHON pPa0OThl ¢ y4eOHMKAMH U HAydHOU
JTUTEePaTyphl BOIPOCOB, YTOOKI 3aT€M Ha CEMHHAPE TIONYyYUTh HA HUX OTBETHI

° oOparreHre 3a KOHCYJIbTAIIMEH K MPETIOIaBaATEITIO.

[IpakTuyeckne (CEeMHHApPCKHE) 3aHATUS BKIIOYAIOT B ce0s MW CHEeUHaIbHO
MOJIFOTOBJIEHHBIE pedepaThl, BBHICTYIUIEHHUS MO KakKOH-TMOO CI0KHOM MM 0CO00 aKTyanbHOU
npobiaeme, perienue 3a1a4. Ha npaktuueckoM (CEeMUHAPCKOM) 3aHATHH CTYICHT MPOSIBIISET CBOE
3HaHWE TIpeIMeTa, KOPPEKTUPYeT WH(OpPMaIUiO0, MOJYyYEHHYIO B MPOIECCE JICKIIMOHHBIX W
BHEAYJAUTOPHBIX 3aHATUH, GOpPMUPYET ONpeiesieHHbIH 00pa3 B riia3ax MperoiaBaTens, MoxydaeT
HAaBBIKM YCTHOM pEYU U KYJIbTYPhI TUCKYCCHH, HABBIKM IPAKTUYECKOTO PEIICHMS 3a/1a4.




PexoMeHaauMu 110 M3YYEHUI0 METOANYECKHX MAaTEPHAJIOB

MeTtoauueckre MaTeprabl O IUCHUIUIMHE MO3BOJISIIOT CTYAEHTY ONTHUMAaJIbHBIM 00pa3oM
OpraHM30BaTh IIPOLECC H3YYEHUs JAHHOM JUCLUIUIMHBL. MeTroaudeckue Marepuainsl 110
JUCIUIUIMHE TPU3BaHBl IIOMOYbL CTYIEHTY MOHATH CHEUM(PHUKY HM3ydyaeMOro marepuaia, a B
KOHEYHOM HUTOI€ — MAaKCHUMaJbHO IIOJJHO M KayeCTBEHHO €ro OCBOUTh. B mepByro odepenn
CTYJIEHT JIOJDKEH OCO3HaTh IMpEeAHA3HAYEHHWE METOJUYECKHUX MATEpUaJIOB: CTPYKTYpy, LEIH U
3agaun. [ljig 3TOro OH 3HAKOMHTCS C MpeaMOyIIOi, OTrJIaBJICHHEM METOJUYECKUX MaTepHajioB,
roBOps MHAye, OCYLIECTBISET IEPBUYHOE 3HAKOMCTBO C HUM. B paszene, MNOCBAILIEHHOM
METOAMYECKUM PEKOMEHAAUMAM [0 MU3YYCHUIO JUCLHUIUIMHBL, IIPUBOJIATCA COBETHI IO
IUTAHUPOBAHUIO U OpTaHU3AIMH HEOOXOAUMOTrO Ul U3Y4eHUs! TUCIUILUIMHBI BPEMEHH, ONMCAaHNe
[IOCJIEI0OBATENbHOCTY  JEWCTBUH  CTyJeHTa  («CLIEHapuil  M3y4yeHUs  JAUCLUIUIMHBIY),
pPEKOMEHIalluu Mo paboTe ¢ JUTepaTypol, COBETHI M0 MOJATOTOBKE K dK3aMEHY M pa3bsiCHEHUs
o0 MOBOAY pabOThI C TECTOBOW CHUCTEMOW Kypca W HaJa JAOMAITHUMH 3aJaHusMH. B 1enom
JaHHbIE METOJWYECKHME PEKOMEHJAIMU CIIOCOOHBI  OOJIErYuTh HW3Y4YEHHE CTYACHTaMU
JUCUMIUIMHBL M TIOMOYb YCIEIIHO CAaTh »dK3aMeH. B paszgerne, coxaepkamieM ydeOHO-
METOAMYECKUE MaTepHUaJIbl JUCLIUIUIMHBI, COJIEPKAaHUE MPAKTUYECKUX 3aHATUN 110 JUCLUIUIMHE.

PexoMeHnganmnu mo caMocTosAiTeIbHOW padoTe CTY1€HTOB
Ha camocrostenbayto paboty ctyaeHtoB no aucuurminHe b1.0.33.01 «Martematuka
BBIHOCSITCS CJICIYIOINE TEMBI:

Ne Tema Bonpocsl, BeiHOcHMBIe HAa CPC Ounast | 3aounas
n/n ¢opma dopma
1 OJeMeHTHI TeOpUuHu MeTtpuyeckoe IpoCTPaHCTBO. 0. KP o
MHOECTB '
2 MaTpulibl 1 ONPEASTUTENN OnpenenuTeny MaTpul U UX CBOWCTBA. O, KP O
3 CHCTEMBI TUHEUHBIX Pewenue CJIY meronom XKopaana-I'aycca. 0. KP o
YpaBHEHUMH ’
4 Bekropsr Ha miockoctr 1B | 1. [leiicTBUS Ha BEKTOpaMHU.
MIPOCTPAHCTBE 2. Pa3mepHOCTH 1 06a31C BEKTOPHOTO
MIPOCTPAHCTBA. 5 0. KP o
3. EBKIHIOBO IPOCTPAHCTBO, €TO CBOMCTBA.
IIpuMeHeHrEe BEKTOPHOTO U CMELIAHHOTO
MIPOM3BE/ICHNUS BEKTOPOB.
5 KommnekcHsle yncna 1. AunreGpandeckas ¢popmMa KOMIUIEKCHOTO
yucna. JleficTBus HaJ KOMIUJIEKCHBIMU YUCIIaMHU,
3alMCaHHBIMU B anrebpanueckoi popme.
Pemenue ypaBHeHU.
2. TpuroHnomerpuyeckasi popma KOMILIEKCHOTO 0. KP o
yucina. JledcTBrs HaJl KOMIIEKCHBIMH YUCIIAMU, ’
3aIMCaHHBIMU B TPUTOHOMETPHUYECKOH opme.
3. TlokazatempHast hopMa KOMIDIEKCHOTO YHCIIA.
JeitcTBUS HaJl KOMIUIEKCHBIMH YHCIIAMH,
3aIMMCaHHBIMU B IOKa3aTEBHOU (opMme.
6 OnemeHTs! aHanuTdeckoit | 1. KpuBsle BTroporo nopsjka. 0. KP 0
TEOMETPUH. 2. YpaBHeHHUE OBEPXHOCTH B IIPOCTPAHCTBE. ’
7 OyHKIUH OTHOU 1. HenpepbIBHOCTH (YHKIHH.
IepeMeHHOI 2. Touku pa3psbiBa. O, KP o
3. CBoiicTBa HENPEPHIBHOM (HYHKIHH.
8 JuddepennnanpHoe 1. OcHoBHBIE TeopeMbl TUGGEPEHIINATHEHOTO
HcYnciIeHue (PyHKIHA WCYUCIICHUSL.
OJIHOM U HECKOJIbKUX 2. AcumnToThl rpaduka GYHKIHH.
MIepEMEHHBIX. 3. Tlonsitue GyHKIUH HECKOJIbKUX TEPEMEHHBIX. 0. KP 0
4. YacTtHple MPOU3BOIHBIE MIEPBOTO U MOPSIIKA ’
(DyHKIIMHM HECKOJIBKUX ITEPEMEHHBIX.
5. Tomusiit nuddepenuman GyHKIUN
HECKOJIbKUX TIEPEMEHHBIX.
9 WnTterpansHoe 1. CsoiicTBa HeonpeIeICHHOTO UHTETpaa. O, KP O




HCUHUCIICHUE. 2. CnocoObl BBIYHCIICHHS HEONIPEAEIICHHOTO
HHTETpaa.

[TonsiTHe ompeneneHHOro HHTErpaa.
CBoO¥CTBa OIIPEAEICHHOTO HHTETpaa.
Brruncienne miomany miockoi GuUrypsl.
Brraucnenne o0bema Tena BpaieHus..
Brluucienue npoiiIcHHOro MyTH.

10 | Paner 1. Psanpr Teitnmopa u Maxnopena. Pa3noxxenne
(yHKIMIA B CTETIEHHBIE PSBL.

2. Paznoxenue B psii MakiopeHa OCHOBHBIX

Nookw

. O, KP
3JIEMEHTAPHBIX (QYHKIUH.
3. IlpumeHeHue pSIOB B MPUOIMKEHHBIX
BBIUUCIICHUSIX.
9 OYHKIMY HECKOIBKUX 1. VYcioBHBIH SKCTpEMyM. 0. KP o
IEPEMEHHBIX 2. Meron MHOXHUTenel Jlarpanxa. ’
10 | duddepenumansubie 1. Juddepennuanbusie ypaBHeHUs 1-ro
YpaBHEHUSL. nopsinka. CriocoOBI penieHus
muddepeHnnanbHBIX ypaBHEHHUH 1-T0 mopsiaka. 0. KP o

2. JIuddepeHnmanpHble ypaBHEHUS 2-TO
HOPS/IKA: JOIYCKAIONIHNE IOHIKEHHE MOPSIKa,
JIMHEHHBIE C TIOCTOSHHBIMH KO3 QUIIHeHTaMHL.

HeorbeMiembiM 371€MEHTOM Y4eOHOroO mpoiriecca SBISETCS CaMOCTOsITeNIbHAs paboTa
cryneHta. Ilpu camocrosTenbHONM paboTe JOCTUraeTcsi KOHKPETHOE YCBOEHHE Y4YeOHOro
MaTepuaina, pa3BUBAIOTCS TEOPETUYECKUE CIOCOOHOCTH, CTOJb BaXKHBIC IJIS COBPEMEHHOMU
MOJITOTOBKH CIIEIHUATMCTOB. DOPMBI CaAMOCTOSTEILHOW PAa0OTHI CTYICHTOB IO JTUCITUILIAHE:
HaIMCaHWe KOHCIEKTOB, MOJTOTOBKAa OTBETOB K BOIIPOCaM, HAaMMCaHUE pedeparoB, pelIeHUe
3a/1a4, UccieloBaTeNIbecKasi paboTa, BHIITOJIHEHNE KOHTPOJIBHOM pabOTHI.

3amaHust JUIsi CaMOCTOSITENIbHOM Pa0OThl BKIIIOYAIOT B CEOS KOMILIEKC aHAIUTUYECKUX
3a/laHui, BBIMIOJHCHUE KOTOPBIX MpEANojaraeT TIIATEeIbHOEC W3YYCHHE HAYYHOH W ydeOHOU
JUTEepaTyphl, MNEPUOAMYECKHX HW3JAaHUN, a TakKe 3aKOHOJATENbHBIX W HOPMATHUBHBIX
JIOKYMEHTOB TpejjiaraeMplx B 1. [/ «YdeOHas JUTeparypa U pPecypchl HH(POPMAIUOHHO-
TEJIEeKOMMYHUKAIIMOHHOW  CeTH «HTepHeT»,  ydyeOHO-MeToaMyeckoe  obecrieueHue
CaMOCTOSITEIbHOW PabOThl OOYyYaIOMUXCs MO TUCHUIUIMHE». 3aJaHusl MPEIOCTaBISIOTCS Ha
MIPOBEPKY B MEYATHOM BHUJIE.

Pexomennanum nmo padore ¢ auTepaTypoi

[Ipu usyueHun Kypca y4yeOHON AMCUMILIMHBI 0COOO€ BHHMaHHUE clielyeT oOpaTUTh Ha
PEKOMEH1yeMYI0 OCHOBHYIO M JIOTIOJIHUTEIbHYIO JIUTEPATYPY.

BaXHBIM 37IEMEHTOM MOATOTOBKH K CEMHHAPY SBJISIETCS TIyOOKOE M3yYeHHEe OCHOBHON U
JIOTIOJTHUTEIBHOM JINTepaTypbl, PEKOMEHI0BAaHHOH 10 TeME 3aHATHS, a TAK)KE EPBOUCTOUHUKOB.
[Tpu 3TOM 1MOJIE3HO MPOUYUTAHHYIO JIUTEPATYPY 3aKOHCTIEKTHPOBATh. KOHCIEKT TOJHKEH OTBEYaTh
TpeM TpeOOBaHUsAM: OBITh COJEpXKATENbHBIM, IO BO3MOXXHOCTH KpaTKUM M TPaBHIBHO
0(OpMIICHHBIM.

ConepkaTenbHBIM €r0 CelyeT CYMTATh B TOM CJIydae, eClId OH MepeJaeT BCe OCHOBHBIE
MBICIH aBTOPOB B IIENIOCTHOM BHJE. M3JIOXKHUTH TEKCT KpaTKO — O3TO 3HAYUT IMepenartb
coJiepKaHWe KHUTH, CTaThbM B 3HAYMTENbHOM Mepe cBoMMHU cioBamu. llpum 3Tom criemyer
NPUIEPKUBATHCS TIPABHJIA - 3aIMCHIBATH MBICTH aBTOpa pabOTHI JIMIIL TOCIE TOTO, KaK OHa
XOpOIUIO MOHATa. B TakoM ciy4ae mocTaBieHHas 1efb OyJeT AocTUrHyTa. LluTupoBaTh aBTOPOB
M3y4aeMbIX paldoT (C 00s13aTeNbHON CCHUIKOM HAa MCTOYHMK) CJIEIYET B TeX CIIydasx, €CIU HaJo
3aMMChIBaTh OYEHb BAXKHOE ONpE/IeTICHNE HITH MOJI0KEeHUE, 000010l BEIBOI.

Baxno u BHemnHee ohopMiIeHHEe KOHCTIEKTa. B ero Havase Hao yka3aTh TEMy CEMHHAPA,
JlaTy HaIllMCaHUs, Ha3BaHUS JIUTEPATYPHBIX HCTOYHUKOB, KOTOPbIE OYAYT 3aKOHCIIEKTUPOBAHBHI.
['myGokas camocTosTenbpHas padoTa HaJl HUMU 00€CTICUNT YCTIEITHOE YCBOCHUE U3YIaeMOn
JUCLUTUIMHBL.



OmHuM U3  BaXHEWMIIMX CPEICTB CEPHE3HOr0  OBJIAJICHUS TEOpPUEH  SBISIETCS
KOHCREKmupoeanue nepeoucnoyHuKos.

Jl1st cocTaBiieHUs] KOHCIIEKTa PEKOMEH TyeTCsl CHaYalla IIPOYUTATh PadOTy IETHKOM, YTOOBI
VSICHUTB €€ 001 cMbICI U copepkanue. [Ipu 5ToM MOKHO c/ieniaTh IOMETKH O €€ CTPYKType, 00
OCHOBHBIX TOJIOKEHUSIX, BBIBOJAX, HAJ0 CTapaThCsi OTJIMYaTh B TEKCT€ OCHOBHOE OT
BTOPOCTEIIEHHOT'0, BHIBOJIBI OT apIYMEHTOB U J0Ka3aTeNIbCTB. ECM ecTh HeNMOHATHBIE CIIOBa, HAJ0
B SHIUKJIONEMYECKOM CII0Bape HANTH, YTO 3TO CIOBO 0003HAUaeT. 3aKOHYMB YTeHHE (maparpada,
[JIaBbl, CTaTbM) HAAO 3aJaTh cebe BOMPOCHl Takoro poaa: B uyem rmaBHas Mbiciab? KakoBbl
OCHOBHBIE 3BEHbsl JIOKa3aTenbcTBa ee? Uro BhITekaeT U3 yrBepkaeHuid aBtopa? Kak 3T0
COIJIACyeTCs ¢ TeM, UTO YK€ 3HAeTe O MPOUYUTAHHOM M3 IPYTUX UCTOYHUKOB?

SlcHOCTP W OTYETIIMBOCTH  BOCHPHUSTHS TEKCTa 3aBUCUT OT  MHOIOro: OT
COCpPEIOTOYEHHOCTH CTY/IE€HTa, OT TEXHUKH UTEHUs, OT HACTOHYMBOCTH, OT SPKOCTU
BOOOpaXeHUs!, OT TEXHUKH (PUKCUPOBAHHS MPOUYUTAHHOTO, HAKOHEII, OT SPYAULUU — OOIIeH U B
KOHKPETHO paccMaTpuBaeMoi mpooiieme.

Pe3ynbpraTom nepBOHAYAIEHOTO YTCHUS TOJDKEH OBITh IPOCTOU MIaH meKcma u uemkoe
npeocmaenienue 0 HEACHbIX Mecmax, OTMEUYCHHbIX B KHure. [locie mnpeaBapuTeIbHOTO
03HAKOMJICHHUS, NPU MOBTOPHOM UYTEHHUH CJIENYET 6blOEIUMb OCHOBHbIE MBICIU AGMOPA U UX
pa3BUTHE B MPOU3BEACHUU, OOPATUTh BHHUMaHHE Ha OOOCHOBAHHE OT/ENbHBIX MOJOXKEHUM, Ha
METOJBI W (OPMBI JIOKA3aTeNbCTBA, HamOoliee spkue mnpuMepbl. B xome 3Toil paboTh
OKOHYATEJIbHO OTOMpaeTcss MaTepuan JUisl 3aluCH U OIpelessieTcss €e BUJ: MJIAH, Me3UCHl,
KOHCneKm.

[Inan 370 KpaTKuii, MOCIEIOBATENbHBIN NEpeYeHb OCHOBHBIX MBICIECH aBTOpa. 3aIuch
MPOYMTAHHOTO B BUJE TE3MCOB — JTO BBHISIBJICHWE U 3aIIUCh OMOPHBIX MbICIEH TekcTa. PazHuiia
MEXy IJIAHOM W TE3UCAMH 3aKJII0YaeTCs B CIEAYIOIIEM: B IUIaHE MBICIh Ha3bIBaeTCs (CTaBb
BCErza BOINPOC: O 4YeM TOBOpUTCA?), B Te3ucax — (popmyiupyercss — (4TO UMEHHO 00 3TOM
roBopHuTcsi?). 3amuch OIMOPHBIX MBICIEH TeKCTa Ba)KkHa, HO IMIOJIHOTO MPEACTABICHUS O
MPOYMTAHHOM Ha OCHOBAaHWHU MOJOOHOM 3aMKMCH HE COCTABUIIb. BakKHO OCMBICIUTH, KaK aBTOP
JIOKA3bIBAaeT CBOIO MBICIb, KaK YOEXJaeT B HCTUHHOCTH CBOMX BBIBOJIOB. Tak BO3HUKaeT
koHcriekT. dDopma 3amucu, Kak Mbl YK€ OTMETHIIH, YCIOXKHSAETCS B 3aBUCHUMOCTH OT IieJied
paboThI: TJIaH — 0 YeM?; Te3UCHI — O YeM? YTO UMEHHO?; KOHCIIEKT — O 4YeM? 4YTO UMEHHO? Kak?

KoHcnekt — 3TO KpaTkoe mocienoBaTelIbHOE M3JI0KEHHE cojaepkaHusi. OCHOBY e€ro
COCTaBJISIET IUIAH, TE3UChl M BBIMUCKU. HemocTaTkn KOHCIEKTHPOBAHMS: MHOTOCIOBHE,
[UTAPOBAHUE HE OCHOBHBIX, & CBSI3YIOIIUX MBICIEH, CTPEMIICHHUE COXPAHUTh CTHUIMCTHYECKYIO
CBSI3aHHOCThH TEKCTa B yIIepO ero Joruueckoil crpoiHocTH. [IpucTynarh K KOHCIIEKTUPOBAHHUIO
HEOOXOMMO TOTJa, KOT/Ia CJIOXKHUJINCh HaBBIKM COCTABJICHHUS 3allUCH B BHUJIE Pa3BEPHYTOTO
MoJIpOOHOTO IJIaHa.

dopmMa 3anmucu TpPU KOHCIEKTHUPOBAHWU TpeOyeT 0coOO0ro BHUMAHUS: BaXKHO, YTOOBI
COOCTBEHHBIEC YTBEP)KJICHHUS, PA3MBIILICHUS HAJl TPOYNUTAHHBIM, YETKO OTIENSIUCH MPH 3aMHCH.
Pa3zymHee BBIHOCHMTH CBOM MOMETKH Ha IIMPOKHUE TOJISI, 3aKMCHIBATh HAa HUX JOMOJHUTEIbHBIE
CIIPaBOYHbBIE JAHHBIE, TOMOTAIOIINE YCBOCHUIO TEKCTA (aTa COOBITUS, YIIOMSIHYTOTO aBTOPaMU;
CBEJICHHUS O JIMIIC, Ha3BaHHOM B KHHT€;, TOYHOE COJIepKaHue TepMuHa). Ecnu KoHCIeKTupyeTcs
TEKCT BHYIIUTEIHHOTO 00beMa, HE0OXOJUMO YKa3bIBaTh CTPAHUIIBI KHUTH, KOTOPHIE OXBATHIBACT
Ta WM MHAs 9acTh KOHCIIEKTA.

s ynoGcTBa MONB30BAHMUS CBOMMH 3aMUCSIMH Ba)KHO O3arjaBUTh KPYIHBIE YacTH
KOHCIIEKTa, MOJYepKUBasi 3azonoexku. ClenyeT NMOMHUTh O Ha3HAUYEHUU KpPacHOM CTpPOKH,
CTPEMUTHCS K YETKOW rpaduke 3amuceil — ycTymamu, KOJOHKaMmH. M3nmaraTe TIIaBHBIE MBICIIH
aBTOpa M WX CHCTEMY apryMEHTOB HEOOXOJUMO TMPEUMYIIECTBEHHO CBOMMHU CIIOBAMHU,
nepepabarbiBas TakuM 00pa3oM HHQOpPMAIHIO,— TaK MPOXOJIUT ysACHEHUE ee CYTH. MBICIb,
¢dpa3bl, TOHATHIC B KOHTEKCTE, MOTYT MPHOOpecTr 0oJiee MPOCTpaHHOE U3JI0XKeHHe B 3anucu. Ho
TEKCT OpHUTHHAla CBEPTHIBAETCS, M CTYJEHT, OTpadaThiBas JOTUYECKOE MBIIUICHUE, YYUTCS
BBIICNIATH TJIaBHOE M 0000IIAaTh OJHOTHIHBIC CYXXIEHUS, OJHOpoaHbIe (akThl. Kpome TorO,
JieNas 3aucy CBOMMHE CIIOBaMH, 0000111asi, CTYJCHT YUUTCS MTUCbMEHHON peyw.



3HaHue O6IJ.I€I>'I CTPATCIrur YTCHHUS, TCXHUKH COCTABJICHUC IJIaHA U TC3UCOB OMPCACIIAACT U
TEXHOJIOI'MI0 KOHCIIEKTUPOBAHU .

. BHHUMATEJIbHO YUTATh TEKCT, IOIyTHO OTMEYasi HEMOHATHBIE MECTA, HE3HAKOMbIE TEPMUHBI
U NOHATUS. Botnucams na nonsa 3Ha4eHue OTMEUCHHBIX OHATHI.

o Opd TEpBOM YTEHHH TEKCTa HEOOXOIUMO COCTaBUTb €r0  HPOCHMOU  HJaH,
1I0CJIEI0BATENbHBIN IIEPEYEHb OCHOBHBIX MbICJIEH aBTOpA.

o OpY TOBTOPHOM YTEHHWU TEKCTa BBIIEIATh cuUCMeEMY OO0KA3ameabCcne OCHOBHBIX
HOJIOXKEHUH paboThl aBTOPA.

. 3aKJIFOYUTEIbHBIA 3Tall padOThl C TEKCTOM COCTOUT B OCMBICIECHUHM PAaHEE OTMEUEHHBIX
MECT U UX KPAaTKOW MOCIIEI0BAaTEIbHOM 3aIIUCH.

o IPU KOHCIIEKTUPOBAHUM HYKHO CTPEMUTBCS 8bIPA3UNLL MBIC/Ib AGMOPA CEOUMU C/I0BAMU,
9TO HIoMoraet 6osee riIy00KOMY YCBOCHHIO TEKCTa.

. B paMKax paboThl HaJ NEPBOMCTOUYHUKOM BaKEH YMENbId oméop yumam. Heobxonumo

VUUTHIBaTh, HACKOJIBKO SIPKO, OPUTHHAIBHO, CXATO W3JI0KEHAa MbICHb. LluTtupoBarh
HEOOXOJMMO TE CYXKICHHS, HAa KOTOpPbIC BIIOCICICTBUM BO3MOXKHA CChLJIKA KaK Ha
ABTOPUTETHOE U3JI0KEHUE MHECHHSI, BEIBOJIA TIO TOMY WJIH HHOMY BOTIPOCY.
KoncnekrupoBath 11e51ecoo0pa3Ho He Ha OTACIBLHOM JIUCTE, a B OOIIEH TeTpaau Ha OJTHOM
crpanutie jmcra. OOOpOTHAsh CTOpPOHA JIUCTA MOKET OBITh HCIOJNb30BaHA ISl JIOTIOJTHEHHH,
HEOOXOJMMOCTh KOTOPBIX BBIICHHTCS B JaibHeWnieM. [Ipy KOHCHEKTHPOBAHHU JIMTEPATyPhI
CJIEyeT OCTaBUTh IIUPOKUE TOJIS, YTOOBI 3alicaTh HA HUX IUIaH KOHCIeKkTa. [loyist MoryT ObITh
UCIIOJIb30BAaHBI TAKXKE VIS 3AIMCH CBOMX 3aMEUaHMid, JOTOIHEHHIA, BOIPOCOB. [Ipu BeICTYILICHHH
HA CEMHUHApE CTYISHT MOXET IIOJIb30BaThCSl CBOMM KOHCIIGKTOM JUISI  ITUTHPOBAHUS
NIEPBOMCTOYHUKA. Bce oOyuaromimecs BHUMATEIbHO CIYIIAIOT BBICTYIUICHUS OJHOTPYIITHUKOB,
OTMEYAIOT CTIIOPHBIC WJIM OIIMOOYHEIC TTOJIOKEHHSI B HUX, BHOCAT MOMPABKHU, MPEJICTABIISIOT CBOU
peleHust 1 000CHOBaHUS 00CYKIaeMbIX MPOOIIEM.
B koHIIe ceMuHapa, KOria MpernoaBaTelib MOABOIUT UTOTH 3aHATHS, CTYJICHTHI C YIETOM
PEKOMEH/IAlMi TPEToAaBaTeNisi U BBICTYIUICHUHA COKYPCHUKOB JIOTOJHSIOT WM HWCIPABIISIOT
CBOM KOHCITEKTHI.

PexomMeHaanum mo M3y4eHHI0 METOAMYECKHX MATEPHAJIOB

Metoauyeckue Mmarepuanbl O JUCUUIUIMHE [O3BOJISIIOT CTYACHTY ONTHUMAJIbHBIM
00pa3oM OpraHu30BaTh MPOIECC U3yUEHHs TaHHON AUCIUILTUHBI. MeToJuuecKue MaTepuasl 1o
JUCLUIUIMHE TPU3BaHbBl IIOMOYbL CTYJIEHTY MOHATH CHEU(PHUKY H3ydyaeMoro marepuaia, a B
KOHEYHOM HUTOr€ — MAaKCHMAaJbHO IIOJHO M Ka4eCTBEHHO €ro OCBOUTh. B mepByro odepenb
CTYJEHT JOJDKEH OCO3HaTh MpeJHa3HAYeHHE METOJAMYECKUX MaTepuasoB: CTPYKTYPY, LEIH U
3agaun. [l 3TOro OH 3HAKOMMTCS C IpeaMOyIoif, OrJIaBJI€HHEM METOJIMYECKUX MaTepHalloB,
rOBOpSl MHAye, OCYILIECTBIISIET MEPBUYHOE 3HAKOMCTBO C HHMM. B paznene, NOCBALICHHOM
METOJUYECKMM PEKOMEHJIALUAM [0 H3YYCHMIO JUCLUIUIMHBI, TPUBOAATCA COBETHI 11O
IUTAHUPOBAHMIO U OPTaHU3aIMKM HEOOXOAUMOTIO Ul U3yYEHUs AUCIUIIIMHBI BpEMEHH, OIMCaHUe
[OCJEIOBATEIbHOCTH  JIEHCTBMM  CTyleHTa  («CLEeHapuil  U3ydeHHs  JAMCLUIUIMHBIY),
pPEKOMEHIalluu M0 paboTe ¢ JUTepaTypol, COBETHI MO MOJATOTOBKE K dK3aMEHY M pa3biCHEHUs
0 TOBOAY paldOThI C TECTOBOM CHUCTEMOHM Kypca M Haja JOMAIIHUMH 3aJaHusMH. B 1enom
JaHHblE METOJWYECKHE PEKOMEHJAlUU CIOCOOHBI OOJIETYUTh H3Y4YEHHE CTYACHTaMHU
JUCUMIUIMHBL M TIOMOYb YCIENIHO cAaTh »JK3aMeH. B paszgerne, coxepxaiieM ydeOHO-
METOMYECKHEe MaTepUasbl AUCUUILINHBI, COAEpKaHUE MPAKTUUYECKUX 3aHATHI MO TUCIUILINHE,
CJIOBapb OCHOBHBIX TEPMUHOB JIUCLUIUIMHBI.

PexoMeHaaumnu 1J151 NOATOTOBKHU K 3a4eTy / 3a4eTy ¢ OlleHKOM
[Ipu moAroToBke K 3aueTy / 3a4eTy C OIEHKOW CTYIEHT BHUMATEIhHO MPOCMATPHUBACT
BOIIPOCHI, TMPETyCMOTPEHHbIE pabodell MpOorpaMMoOi, W 3HAKOMHUTHCS C PEKOMEHJIOBAaHHOU



OCHOBHOH suTepaTypoil. OCHOBOM [ cAadu SK3aMeHa CTYJEHTOM SBISETCS HU3Yy4YEHHE
KOHCIIEKTOB JIEKIMH, NPOCIYIIAHHBIX B TEYEHUE CceMecTpa, HH(opMalus, MOJydeHHas B
pe3yJibTaTe CaMOCTOSTENbHOM PabOThl B T€UEHHE CEMECTPA.



7. Y4eOHas quTepaTypa u pecypcbl HH(POPMAIMOHHO-TEJIeKOMMYHUKAIIHOHHOM CeTH

«HTepHeTY», yUeOHO-MeTOoANYecKoe o0ecnedeHne CaMOCTOSITeIbHOI padoThl
00y4YarIIUXCS M0 JUCHUILINHE (MOIYJII0)

7.1. OcHoBHas JJUTEepaTypa

1.

Anukua C.A. MaremaTuka JUisl 5KOHOMHCTOB [ DIEKTPOHHEBIN pecypc]: yuebHoe mocodue/
Anukun C.A., HukonoB O.U., MeaseneBa M.A.— DJeKTpOH. TEKCTOBBIC JaHHbIC.—
ExatepunOypr: Ypansckuii ¢enepansubiii yHusepcurer, 9bC ACB, 2014.— 73 c.—
Pexxum moctyma: http://www.iprbookshop.ru/65941.html.— 3BC «IPRbooks»
Anvnkna.C.A. Marematuka JJi1 9JKOHOMUCTOB [ DJIEKTPOHHBINA pecypce]: ydeObHoe mocodue/
Anukun.C.A., Huxono.O.U., MenseneBa.M.A.— DJEKTpPOH. TEKCTOBBIE JaHHbIC.—
ExatepunOypr: Ypansckuii ¢enepansubiii ynusepcuter, 9bC ACB, 2014.— 73 c.—
Pexxum noctyma: http://www.iprbookshop.ru/65941.html.— 3BC «IPRbooks»

Bricmas maTemaTuka Juisi SKOHOMUCTOB [ DJIEKTPOHHBIN pecypc|: yueOHUK IS CTY/IEHTOB
BY30B, OOydYarommuxcs Mo ’KoHoMuyeckuM crneuunanbHocTsam/ H.I. Kpemep [u ap.].—
OnekTpoH. TekcToBble nmaHHbie.— M.: IOHUTU-JJAHA, 2017.— 481 c— Pexum
nocryma: http://www.iprbookshop.ru/74953.html.— 3BC «IPRbooks»

Bricmas maTemaTtuka Jjisi 5SKOHOMUCTOB [ DIEKTPOHHBIN pecypc]: yueOHUK JUIsl CTYICHTOB
BY30B, OOydYarommxcsi Mo 3KoHoMudeckuM crneuuaibHocTssM/ H.II. Kpemep [u ap.].—
OnekTpoH. TekcToBble naHHbie.— M.: IOHUTU-JJAHA, 2017.— 481 c— Pexum
nocryma: http://www.iprbookshop.ru/74953.html.— 3BC «IPRbooks»

Bricmas maremaruka 1uisi 5KOHOMHYecKoro OakanaBpuata B 3 4. Yacte 1 : y4eOHHK H

NPaKTUKYM JUTsl akajaemMuueckoro OakanaBpuara / non pea. H. 1. Kpemepa. — 5-¢ u3n.,
nepepad. u non. — M. : UznarensctBo IOpaiit, 2019. — 276 c¢. — (Cepus : bakanasp.
Axanemuueckuii  Kypc).  — ISBN 978-5-534-05820-8. —  www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
BBICI_HaH MaremMaTtuka OJid 3KOHOMHUYECCKOI'O 6aKaJ'IaBpI/IaTa B 3 q. YacTtb 1 . y‘le6HI/IK nu

MPaKTUKYM JJIs1 akajeMudeckoro OakanmaBpuata / mox pen. H. 1. Kpemepa. — 5-e u3g.,
nepepabd. u gon. — M. : U3natensctBo HOpaiit, 2019. — 276 c¢. — (Cepus : bakanasp.
Axanemuueckuii  kypc). —  ISBN  978-5-534-05820-8. —  www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186.

[TonoB, A.M. Beicmias mareMaTuka s SKOHOMHCTOB: YYE€OHMK M TPAKTUKYM JUIS
npukiaaHoro 6akanaspuata / A. M. Ilonos, B. H. Cotnukos; no pea. A. M. ITornosa — 2
u3a., nepepabd. u jgom. — M. : HsmarensctBo Opaiit, 2014. — 566 c. https://biblio-
online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

[TonoB, A.M. Beicmias maremMaTuka s SKOHOMMCTOB: Y4Y€OHUK M NPAKTUKYM IS
npukiaaHoro 6akanaspuata / A. M. Ilonos, B. H. Cotnukos; no pea. A. M. Ilonosa — 2
u3a., nepepabd. u jgom. — M. : HsmarensctBo IOpaiit, 2014. — 566 c. https://biblio-
online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

6.2. lonostHUTEIBHAS JIUTEPATYPa

1.

2.

Unsun B. A., Kypkuna A.B. Breiciias maremaruka: yueOonuk. — M.:IIpocnekr; M3a-Bo
MI'V,2012r.

KacpsnoB B. 1. PykoBOJCTBO K pellieHuIo 3a/1a4 Mo BhICHIEH MaTemaTuke: yueb. nmocodue.
— M.: FOpaiir, 2011 r.

[Mumager B. C. Beicmas MaTemaTuka: yue0. mocobue s 6akanaBpos. —M.: FOpaiit, 2013
T.



4.  Ky3ueuoB b.T. MaTtematuka [DIeKTpOHHBIM pecypc]: yuyeOHUK A CTYIEHTOB BY30B. —
M.— 719 c., OHUTU-JIAHA, 2012 r.

5. bepesuna H.A. Bricmias marematuka [DIIeKTpOHHBIN pecypc]: ydeOHoe mocobue. —
Caparos. — 159 c., Hayunas kuura, 2012 r.

7.3. YueOHO-MeTOANYECKO€E oDecrieueHne CaMOCTOSITeIbHOI padoThl

1.  CononosuukoB, A.C. baGaiine B.A., bpaunoB A.B. Maremaruka B 3koHOMuke. Y.1.
JluneiiHast anreOpa, aHaIWTHYECKas TEOMETpUS U JIMHEHHOE NpOrpaMMHUPOBaHUE.
[DnexkTpoHHEIH pecypc]: Yuebuuku. — M. — 384 ¢. — @unaHCcH U cratucTtrka, 201 1. Pexxum
nocryma: http://e.lanbook.com/book/5363.

2.  ConomouukoB, A.C. babaiines B.A. bpamnoB A.B. Marematnka B 3koHOMHKE. U.2.
MareMmarnueckuii aHanu3. [ DaeKTpoHHBINA pecypc]: Yueonuku. — M. —560 c. — ®uHaHCh 1
craructuka, 2011. Pexxum nocryna: http://e.lanbook.com/book/5364.

7.4. HopMaTHBHBIE IPABOBbIE IOKYMEHThI
7.5. UnTepHeT-pecypcebl

7.6. UHBIC HCTOYHUKH



8. MaTtepuaibHO-TeXHUYECKasA 0a3a, HH(POpMALMOHHBbIE TEXHOJIOTHH, IPOTPaMMHOe
o0ecrnieyeHne U MHPOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obOecrieueHue JUCHUITINIMHBIBKIIIOYACT B cebs:

. JICKIIMOHHBIE ayJUTOPUH, OOOPYIOBAHHBIE BUICOMPOCKIIMOHHBIM OOOPYIOBAHUEM IS
MPE3eHTAalNM, CPEACTBAMU 3BYKOBOCIIPOU3BEACHHUS, SKPAHOM,;
o MOMEILEHUS Ul MPOBEACHUS CEMHHAPCKUX M MPAKTHUECKUX 3aHATUH, 000pyHIOBaHHBIC

yaeOHON MeOebIo;

JucuumiuHa JoJDKHA OBITh  MOJJAEpXkKaHA COOTBETCTBYIOIIMMHU  JIMLIEH3MOHHBIMU
MPOrPaMMHBIMH ITPOTYKTaMH.

[TporpammMHbIe cpeacTBa obecrieueHust yueOHOTO MpoLecca JOKHBI BKIHOYATh!

o MPOrpaMMbI IPE3EHTAMOHHON TpaduKu;
o TEKCTOBBIEC U TaOJIUYHbBIE PEAKTOPHI.

By3 obGecrieunBaeT Kaxxoro o0yJaromerocsi pabouuM MECTOM B KOMIBIOTEPHOM Kilacce
B COOTBETCTBUU C 00bEMOM H3y4aeMbIX JUCLHUIUINH, 00eCIeYrBaeT BhIXO B ceTh IHTepHeT.

[lomemienuss 11 caMOCTOSITENBHOM pabOThl OO0YYAIOUIMXCABKIOYAIOT —CJEIYIOILYIO
OCHAIIIEHHOCTh:  CTONIBI ~ ayAUTOPHBIE, CTYyNbs, JOCKH ayAUTOPHBIE, KOMIIBIOTEPHI C
MOJIKJIFOUEHUEM K JIOKAJIbHON CETH MHCTUTYTA (BKJIKOYasi IPaBOBbIE CUCTEMBI) U VIHTEpHET.

Jns  uw3ydeHus  y4eOHOM  JUCHMIUIMHBI ~ UCHOJB3YIOTCS  aBTOMATH3UPOBAHHAS
OubnmmuoreyHass WHPOPMALMOHHAS CHCTEMAa M JJIEKTPOHHBIE OWMOIMOTEYHBIE CHCTEMBI:
«YHuBepcuterckas ~ Oubnuoreka  ONLINEy, «ONeKTPOHHO-OMONMHMOTEYHass  cucTeMa
mznatenserBa  JIAHb», «OnektpoHHo-OMOnuoreyHast cucrema wusgarensctBa «tOpaifty,
«OnektpoHHo-6nbOaMoTeynast cucrema [PRbooks»,«Hayunas onexktponHas Oubnmuoteka
eLIBRARY» u np.

ObecneunBaeTcs BO3MOKHOCTh OECIIPENSTCTBEHHOTO JOCTYIa 00YyJaloIiXCcsl HHBAJINIOB
B AyJIUTOPUH, TYaJIETHBIEC U APYrue MOMELICHHS, a TAKXKE X IPEeObIBaHUSI B YKa3aHHBIX
MOMEIIEHUAX (HaIM4Yue MaHyCcoB, IOPYYHEH, pacIIMPEHHBIX IBEPHBIX POEMOB, JIU(TOB, pu
OTCYTCTBUH JU(PTOB ayAUTOPHUS PaCHoaraeTcs Ha MepBoM 3Taxke, HATMUKE CIIeUaIbHBIX
Kpecell U IPYTuX NpUCIOCOOIEHUI).

VY4eOHble ayTUTOPUN JJIS BCEX BUJIOB KOHTAKTHOW M CaMOCTOSITEIbHOM paboThl, HayuHas
O1OIMOTEKA U UHbIE TIOMEIEHUs AJ11 00yYeHHs OCHAIIEHbI CIIEMAIbHBIM 000pYI0OBaHUEM U
y4eOHBIMH MECTaMM C TEXHUUYECKUMH CPECTBAMU OOYUEHUS /17151 00yUaromxcs ¢
OTrpaHMYEHHBIMHU BO3MOKHOCTSIMH 3/10pOBbs U 00yYaroIIMXCsl HHBAJIMJOB C Pa3HbIMU BUJIAMU
OTrpaHUYEHUN 310POBbSL:

- C HapyLICHUSMHU 3PEHUS:

[MpunTep bpaiins braille embosser everest-dv4
DneKTpOoHHBIN pyuHol Buaeoyseneunteas CAHD/]

- C HapyILIECHUAMH CIIyXa:

cpencTBa OecripoBoiHOM nepenaun 3Byka (FM-cucremsr);

aKyCTUUYECKUH YCUIINTEND U KOJIOHKH;

tudrodaemnieepsl, paanoKIacchl.

- C HapyLIEHUAMH ONIOPHO-ABUTATENILHOIO allapara:

NepeIBUKHBIE, PETYINPYEMbIE SPrOHOMHYECKHE MapThl C HCTOYHUKOM ITUTAHUS JIIs
WHAVBUAYAJIBHBIX TEXHUUECKUX CPE/CTB;

KOMITbIOTEpHAs TEXHUKA CO CHEMAIbHBIM IPOTPAMMHBIM O0eCTeyeHUEM;

aJIbTepHaTUBHBIE YCTPOICTBA BBOJA MH(OpMALINY;

JPYTUX TEXHUYECKUX CPEJCTB MpreMa-nepeaad yueOHoi nHpopmanuu B JOCTYITHBIX
dopmax Ui CTYACHTOB C HApyILIEHUSIMUA OTIOPHO-BUTaTEIBHOIO arnapara.

Joctyn k nHpopMaMOHHBIM U 6ubIHorpaduyeckuM pecypcam B cetu IHTEpHET A1 Kaxa0ro
o0yyarolerocs MHBaJINIA WIK 00yYaroerocst ¢ OrpaHU4€HHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
o0ecredeH npeJoCTaBIEHHEM eMY HE MEHEE YeM OJTHOTO Y4eOHOro, METOAMYECKOTO Me4aTHOTO



W/WJIH SJIEKTPOHHOTO M3AaHUS 110 aIaNTallHOHHON TUCIUIUIMHE (BKJIIOUasi YJIEKTPOHHBIE 0a3bl
NEePUOINYECKUX U3AaHUM), B pOopMax, alanTUPOBAHHBIX K OTPAHUYCHHSIM UX 370POBbs U
BOCHIPUATHS WH()OPMAITUH:
s obyuaromuxcs ¢ HapyIeHUs MU 3pEHHUS:

e B 1ie4aTHOU (hopMe yBETUUYEHHBIM IIPH(PTOM;

¢ B (hopMe ANIEKTPOHHOTO TIOKYMEHTA;

¢ B opme aynuodaiina;

e B nneuatHoi popme mpudrom bpaiins.
Jis oOyuaroluxcs ¢ HapylmeHUsIMU cllyXa:

e B rievaTHou hopme;

¢ B opMe PIEKTPOHHOTO JOKYMEHTA;

¢ B popme ayauodaiina.
Jis obyuaronmxcsi ¢ HapylueHUsIMU OIOPHO-/IBUTaTeIbHOTO anmnapara:

e B rievaTHol hopme;

¢ B hopMe PIEKTPOHHOTO JTOKYMEHTA;

¢ B popme ayauodaiina.
Coneprxanne aanTalMOHHON TUCIMIUIMHBI pa3MEIeHo Ha caiiTe MH(OpMAaIMOHHO-
KoMMyHHKaIMoHHO# cetu MuTepuer: Cebuika: http://vlgr.ranepa.ru/sveden/education/ ...

Wudopmannonueie cpefctBa oOydeHus, aJaNTHPOBAHHBIC K OTPAHUYCHHSIM 3JI0POBbSI
o0yyJaronmxcsi:

JNICKTPOHHBIC YYCOHUKH, ydeOHbIE (HIbMBI 110 TEMAaTHKE IHMCIHIUIMHBI, MPE3CHTALUH,
WHTCPAKTHBHbIC Y4eOHbIE M HArJSIIHBIC MOCOOMsS, TEXHHYECKHE CPEACTBA MPEAbSIBICHUSL
uHopManuu (MyJIbTHMEININHBIA KOMIUICKC) U KOHTPOJIS 3HAHUI (TECTOBBIC CUCTEMBI).
3BC «Aiibykey», Mnbopmanmonno-npaBoBblie 0a3bl naHHbIX («KoncynpTanT [Imocy, «"apanty).

MyapTHMEAUITHBIN KOMILIEKC B JICKUUOHHON ayIUTOPHH.
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Bounrorpan, 2022 r.



1. Bonpockl K 3a4eTy M 3a4eTy ¢ OLEHKOH Mo JucuuILuIuHe «MaTemMaTuka»

Bomnpocsl k 3auety (1 cemectp)

SouhkwdE

o N

10.

11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
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Marpuiibl U 1€MCTBUS HAJ HUMU.

Onpenenurenu U UX CBOKWCTBA.

DneMeHTapHbIe TpeoOdpa3oBaHus MaTpHIl. PaHT MaTpHIIbL.

CucreMbl TUHENHBIX YPaBHEHHUI, OCHOBHBIE OIPE/IECIICHUS.

Teopema Kponekepa-Kanemnu.

HccnenoBanue U pelIeHUE CUCTEM JMHEWHBIX YPAaBHEHUN C MOMOILBIO ONPEACTUTEIICH.
®opmyiel Kpamepa.

Pemienune cucrem TMHEWHBIX YpaBHEHHH € TTOMOIIBI0 OOPAaTHON MaTPHIIBL.

Pemienue cucrem JIMHEHHBIX ypaBHEHU MeTo1oM ["aycca.

BexTopsl. OcHoBHbIe nOHsTHS. [Ipoekiysi BEeKTOpa Ha BEKTOp U €€ CBoicTBa. JIMHEHbIE
onepanuy HaJl BEKTOPaMHU.

[TpsimoyronbHasi cucTtemMa KOOpJIMHAT HAa IUIOCKOCTM M B IPOCTpaHCTBE. PasznoxeHue
BekTOpa 1o 6azucy. Koopaunarel BekTopa.

JleiicTBUs HaJ BEKTOpaMH B KOOpJMHATaX, HANPaBIISIOIINE KOCUHYChI BekTopa. CBOMCTBa
HaIpaBJISOMINUX KOCUHYCOB.

CkasipHOE TPOM3BEICHUE BEKTOPOB M €ro CBOMCTBA. YCIIOBUE MEPHEHAUKYISIPHOCTH
BEKTOPOB.

BexTopHoe nmpoun3BeieHne BEKTOPOB U €r0 CBOKMCTBA. Y CIIOBUE KOJUIMHEAPHOCTU BEKTOPOB.
['eomeTpuyecKnii CMBIC BEKTOPHOTO MPOU3BEICHHUS.

CMeliaHHOE NPOU3BEJIEHUE BEKTOPOB M €ro CBOWMCTBA. YCIOBHE KOMILIAHAPHOCTH
BEKTOPOB.

I'eomeTpuyeckuil CMBICI CMEIIAHHOTO TPOU3BEACHUS.

[Tonsite 06 N-mMepHoM Bektope. Omnepanuu Haja N-MepHbIMH BekTopamu. [lonstue 06 n-
MEPHOM IIPOCTPAHCTBE.

Jlunelinas 3aBUCHMOCTb U HE3aBUCUMOCTh BEKTOPOB. ba3zuc N-MepHOro npocTpaHCTBa.
Cnioco0bI 3a1aHus MPSIMON Ha TIIOCKOCTH. OCHOBHBIEC YpaBHEHHUSI.

B3anmHOe paconoxeHne NpsiMbIX Ha MJIOCKOCTH.

Kpussie Broporo nopsaka. OkpyxHocts. Dmurnc. I'unepbomna. [Tapabdona.

Crioco6bI 3a1aHus IPSAMOM B MpocTpaHcTBe. OCHOBHBIE YpaBHEHUS.

B3aumHoe pacnionoxeHue NpsMbIX B IPOCTPAHCTBE.

Ob6mee ypaBHeHue mi1ockoctu. OcoOble cirydan (HEMOTHBIE YPaBHEHU).

HopmanbsHoe ypaBHEeHHE TIIOCKOCTH. PaccTosiHiE OT TOUKH /10 TJIOCKOCTH.

B3anmHOe pacronoxeHue MI0CKOCTEN B IPOCTPAHCTBE.

B3anMHOE pacnioniokeHue NpsiMON U IIIOCKOCTH B IIPOCTPAHCTBE.

KommuiekcHsble uncina, IeHCTBUS HaJl HUMHU.

Pemenne anrebpanyeckux ypaBHEHHI Ha MHOKECTBE KOMIUIEKCHBIX YHCEIL.

Paznuunble GOpMBI KOMIIEKCHOTO YUCIIA U JHCTBUS HaJl HUMHU.

Bomnpocs! k 3a4eTy ¢ oneHKo# (2 cemecTp)
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Noogakow

Oynxkiusa. O6nacts onpenenenus pyHkunu. CrnocoOsl 3a1aHus GyHKINU.

CpoiicTBa (QyHKIMH (YETHOCTh, HEUETHOCTh, NMEPUOAMYHOCTb, BO3pacTaHue, yObIBaHHE,
MOHOTOHHOCTB ).

[Ipenen pynkuuu.

OnHOCTOpOHHHKE Tpeesbl PYHKINH.

OCHOBHBIE TEOPEMBI O TIPEIEIIax.

beckoneuHo 6onbie n 6eckoHeYHO Masible pyHKIuuU. MIxX cBoicTBa.

DOKBHUBaJIEHTHbIE 0€CKOHEYHO Maiible pyHKIMH. Teopema 00 SKBHUBAJIEHTHBIX OECKOHEYHO
MaJIbIX.
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IlepBbIit 3aMeuaTenbHbIi peaen. Bropoil 3aMeuaTenbHbli IPeet.

HenpepbIBHOCTh PYHKIIMHM B TOUKE U HA OTPE3KE.

[Ipupamenue aprymeHTa u mnpupamienue QpyHkiuu. Bropoe ompenenenue HenmpepbIBHON
byHKIHM.

Touku pa3pbiBa QyHKIIUH U UX KIacCUPUKAIHSL.

CBoiicTBa HEMPEPHIBHBIX (PYHKITUH.

[TonsiTre Mpou3BOIHON (DYHKIIUU.

Huddepernunpyemoctsb (GyHKIMH. Cas3p MEXIY HEIPEPBIBHOCTHIO u
mQepeHIUPYEMOCTBIO.

OcHoBHbIe npaBuiia AuddepeHInpoBaHMsL.

CrnoxHas GyHKIHS U ee TPOU3BOIHAS.

IIpousBosnHas GyHKLMY, 3aJaHHON HESBHO.

[Tonsarue muddepennmana GyHKIUN U €T0 TEOMETPUIESCKUNA CMBICIT.

ITpon3BosHbIe GYHKINHU BBICIINX ITOPSAKOB.

I'eomeTpruecKuil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelbHOM K rpaduky (yHKIHH.
VYpaBHeHHe HOpMaIU K TpauKy PyHKLIUU.

[IpaBuno Jlonurans.

Teopema o HanGobIIEM U HAUMEHBLIEM 3HAYEHUAX (DYHKIMM HA OTpe3Ke.

OkctpemyMbl  QyHKIMH. HeoOxomuMoe W JOCTATOYHOE YCIOBHE CYIIECTBOBAHUS
JKCTpeMyMa B Touke. IIpu3Haku MOHOTOHHOCTH (DYHKIIMH.

Touku nepern6a. HeoOxoaumoe U 10CTaTOYHOE YCIOBUE CYIIECTBOBAHUS TOUEK Neperuoa.
IIpu3Haky BBIIYKIOCTA U BOTHYTOCTH KPUBOM.

Acumnrotsl rpaduka GpyHKuy. HakIIOHHBIE U BEpPTUKAIBHBIE aCHMITTOTHI.

OOmas cxema uccie1oBaHus (QYHKIMM U IOCTPOEHUE rpaduka.

[lepBooOpa3Has u HeomnpenenéHHbI uHTErpaji. CBONCTBAa HEONPEIENIEHHOr0 MHTErpaa.
Tabnuua uaTerpanos.

OcHOBHBIE METO[bl UHTETPUPOBAHUSI.

WHTerpupoBanue pallMoOHAIbHBIX anreOpandeckux Apooeil.

WHuTerpupoBanne TPUrOHOMETPUUYECKUX (PYHKIINH.

Onpenenénnbiil naTErpan. CBoicTBa ONPEAEIEHHOTO UHTErpala.

Brruucnenue onpenenénnoro uHTerpaia mno ¢popmyne Herotona-Jleitouuna.

[Ipriio>xeHns OnpeaeIEHHBIX HHTETPATIOB.

OyHKIMM ABYX nepeMeHHbIX. [loHsATHE 0 MHOXecTBe (JIMHWMU) YpoBHS (QYHKIUH JBYX
IIEPEMEHHBIX.

YacTHble pOU3BOAHBIE U YacTHbIE AU(depeHnansl. ['eomerpudeckas 1 S5KOHOMUYECKast
MHTEPIIPETALMS] YACTHBIX POU3BOIHBIX.

Teopema o0 paBeHCTBE CMEIIAHHBIX YaCTHBIX TPOU3BOIHBIX.

IIpousBoaHas o Hanpasienuto. I'paguent OHIIL.

VYpaBHEHHE KacaTeJIbHON IIJIOCKOCTH M HOPMAJIH K TIOBEPXHOCTH.

[Tonarue muddepeHaTbHOr0 ypaBHEHUS, MOPSAAOK, oOmuil BuJ, oOliee M YacTHOE
pewmenus. 3anada Komm.

Huddepennunanbupie ypaBHeHH |-ro mopsiika. MeToJIbl X PeleHHUS.
HuddepeHunanbible  ypaBHEHHUsS 2-TO TMOpSAJKAa, OCHOBHbIE ompeaeneHus. OOmee u
YaCTHOE PELICHUs, UX TeOMETpHUIecKas NHTepnperanus. 3agada Komu.
Juddepennnanbable ypaBHEHUS 2-T0 MOPSJIKA, JOMYCKAIOIINe MOHMKEHNE OopAIKa.
JIuneitHble oHOpPOHBIE NU((depeHInaIbHbIE YPaBHEHUS 2-T0 MOpPsAKa C MOCTOSIHHBIMU
K03 ULIEeHTaMH.

[lonatue umcnoBoro psaa. HeoOXoaumblii mpH3HAK CXOAWMOCTH YHCIOBOTO psiaa H
CJIEJICTBHE U3 HETO.

I'apmoHnueckuii pan. Pag reoMeTpudeckon mporpeccum.

[Ipusnaku cpasuenus. [Ipusnak Janam6epa. [Ipuznaxku Komru.

3Hakouepenyomuecs psaabl. Teopema Jleitouuna.
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48. AOcomoTHas U yCIOBHAS CXOJUMOCTb.

49. OO6macth cXOAUMOCTH (PYHKITMOHAIBHOTO PsIA.

50. Ompenenenne CTENEHHOTO PAAA.

51. MUurepBai u paguyc CXOAMMOCTH CTETIEHHOTO pAJa.

52. HccnenoBaHue CTEIIEHHOTO psiZia HA CXOJIUMOCTb.

53. Psanw Teiinmopa u Maknopena. Paznoskenre GyHKIUN B CTETICHHBIC PSIBI.
54. Pasznoxenue B psa MakiopeHa OCHOBHBIX 3JIEMEHTapHBIX (yHKIUH.

55. IlpumeHeHuE psIOB B MPUOIMKECHHBIX BEIYHCIICHHUSX.

2. TecroBble MaTepHuaJIbI

Bonpocel onsa mecmuposanusn

2 -1 3
1. Onpenenutens |4 7 5| paBeH
-6 3 -9
a. —120 0. 8 B. 0 r. -3
310
2. Onpepenurens |y 9 3 | paBeH
0 0 4
a. 0 6. 9 B. 24 r. 12
0 -3 0
3. Ompenenurens (2 0 —2| paBen Hysr0 pu K, paBHOM
k 4 2
a. 2 0. -3 B. 0 r. 2
10 5 7 =2
4. Naubt matpunibl A= 0 3|u B=|-3 4 |. Tornamarpunia C = A —2B umeeT BUJ ...
-2 1 0 5
-4 9 3 7 13 12 6 9
a. | 6 -5 6. |3 -1 B. [ 3 2 r. (_ J
5 -13
-2 -9 -2 -4 -4 -3
2 -2 1 2
5. Manbr matpuniel A=|3 0 —-3|u B=|-1|. Torna marpunia C = 4- B UMeeT BUJ
4 -1 2 3
5 9
a. | -3 6. |-3 B. (5 15 15) r. (2 0 15)
13 15
6. [IpousBeieHre MaTpuIl ¢ pasMepHOCTIMHA 2X M u 2K x 3 BO3MOXKHO TIpH ...
am=3, k=1 6. m=2,k=1 B.m=1,k=2 r. m=2,k=3
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7. Ecim (X, Y,) — PEUICHAE CHCTEMBI IMHEHHBIX ypaBHEHUH 2x+y= 3, TO X, + Y, PaBHO...
3X+y=4

a.?2 0.1 B. 3 r. 4

8. IIpousBoanas GyHKIMK Yy =Sin (2X —1) UMeeT BUJI. ..

a. 2xcos(2x—1) 6. —sin(x-1) B. 2c0s(2x—1) r. —2cos(2x—1)

9. MuokecTBO nepBoobpasubix Gynkumn f (X) = 26> umeer Bu. ..

a —3e¥4+C 6. %esx +C B. 26> +C T %esx +C

10. Ha umcnoBoit npsimoit qana touka X =0,8. Torma ee «g-0KpECTHOCTHIOY» MOXKET SIBIISTHCS

HUHTEpBa

a.(0,8;1,2) 0.(0,6;1) B. (0,4 ;0,8) r. (0,4;0,9)

11. JlaHbl BEKTOPBI @ = —2]7 +k , b=i- 2]7 ,C=ax b. Torna moaynb BekTopa C paBeH... ...
a. 4 0.3 B.5 r.0

12. Ha Bextopax d = 2i —3] + k:b= 4]; =27+ 3k , kax Ha CTOpOHAX, IOCTPOEHA

nupamuaa. Toraa ee 00beM paBeH. ..
a. 4 0.2 B. 8 r. 24

2
X
13. Moaynb rpaaueHTa GyHKiuu Z = —— B To4ke A( —2; 2) paBeH ...
y

a. 3 0. \/§ B. \/ﬁ T. \/E

14. O6mmee pemrenne nuddepeHnatbHoro ypasaenns »" = e>* +5 umeer Bur ...

a. 0. T.
B.

y=%63x+5x+C y:%e3x+gx2+Clx+C2 y=e¥ +x* +Cx+C, y=%e3x+gx2+x

2
J u g_|_2 1| Cymma smemeHTOB MaTpuisl BA,

1 -1

15. JlaHbl MaTtpuipl 4 - 21 -
1 0 3

pPacoIOKEHHBIX Ha €€ TJIABHOW JUaroHajiu, paBHa ...

a. 1 6. -1 B. 2 r. —2

2
16. 3nauenue npenena |im7674 paBHO
x>2 x> —5x +6

a. 2 6. -2 B. —4 r. 4
. Bx®+2x° -1
17. 3navenue npenena lim —————— paBHO
xoe 4x? 4+ 4x° +17
a. 1,5 0.—-15 B. 0,5 r.—0,5
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18. HeompeneneHHbI HHTETpa I(ZXS —3x+1)dx paBeH ...

a.

4 2 4 2 4 2
x* 3x? 0. x——3i+x+C B. X ixiC I. 3i—x—+x+C
T2 4 2x+C 2 2 2 2 2 2
4 2
3

19. HeonipeieneHHblil MHTErpaj I 3 de4 paBeH

COS™ X
a. 3tgx* +C 0. 4tgx* +C B. %tgx4 +C r. tgx* +C

5
20. OmnpenesieHHBINA HHTET AT J(ZX —3)dx paseH ...
1

a. 11 0. 12 B. 13 r. 14
X
21. Onpenenennslii uHTErpan | ————dX paBeH
'!. \3x%* -2
5 1 2 4
a. — 0. — B. — r. —
6 2 3 3

22. O6mee pemeHue TMHEHHOTO 0THOPOTHOTO AU (hepeHInAIBHOTO YPaBHEHHS BTOPOTO
nopsiaka y" —4y'+4y =0 umeer Bux ...
T.

a. y= Cl + Czer 6. y= Cly—4x + Cze4x B. y :yzx (Cl + CZX) y :y—Zx (Cl + sz)

23. ®ynkius y =kx* + 7x sBnsercs pemenueM nudpepeHINaNTLHOTO YpaBHEHUS ' — Y 2x°.
X

Torna 3nauenue K paBHo ...

2 1 2
a. — 6. — B.2 r. —
5 2 3
2
. x“—bx+6
24. 3nayenue npenena lim————— pasHo...
X—3 x° —
1 1 1 2
a. — 0. = B. — r. —
6 2 3 3
o2xb+2x® -1
25. 3nauenne npenena lim————— paBHO
x> 5x® —9x” +17
2 2 2 2
a. —— 6. — B. — r. ——
5 9 5 9
Y _ .3
26. YpaBHeHue y' —==x"e" apnsercs ...
X
& I hepeHIIATHHbIM 0. OTHOPOHBIM B. JIMHEWHBIM r. muddepeHraIbHBIM
TuddepeHInanTbEHbIM IuGpepeHINANIBHEIM  YPAaBHEHHEM C
YpaBHEHHEM TPETHETO
HOPsIKa YpaBHEHUEM I1EPBOTO YPaBHEHHMEM IMIEPBOTO  PA3EIIONIMMUCS
p HopsaKa nopsijika NepeMEHHBIMH
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27. Nanwl Touku A(—2; 7) u B( 6; — 1). Torma koopauHaThl cepenHbI 0Tpe3ka AB paBHBHI ...
a.(3;-2) 0.(3;2) B.(2;3) r.(—2;3)

28. Jlanwl Toukn A( —2; 8) u B( 7; — 1). Torma koopaunats! Touku C, aensiieit otpe3ok AB B
OTHONIEHUH 2 : 1, paBHHI ...
a.(4;2) 0.(-2;-2) B.(2;3) r.(—2;-3)

29. Jlana npsimast 3x + 4y —12 = 0. Ee ypaBHeHHE B OTpe3Kax PaBHO ...

A, 42 =1 6. 242 =1 B 242 =1 r.2_Y g
12 12 4 3 3 4 4 3

30. YrnoBoii koappunment npsmoii 3x —4y —12 =0 paseH ...
3 4 4

a —— 0. — B. —— r.

4 3 3

Dlw

31. Ipsimbie 5x—4y—-3=0 u kx—8y+3 =0 napamrensust npu K, paBHOM ...

a.— 10 0. 10 B. 5 r.—5
2 -2 1

32.Marpuna 4_|3 (o _3| He UMeeT 0OpaTHOII pu K, paBHOM ...
4 k 2

a.2 0.—2 B.—4 r. 4

33. [Ipoussoanas pynkimuu f(X) = (2x* —5)° umeer sug...
a. 10x*(2x* -5)* 6. 5(2x* -5)* B. 60(2x° —5)* r. 30x°(2x* -5)*

34. Vr0Boii K0d)QUIMEHT KacaTeIbHOMN, TPOBeIeHHOM K rpaduky dyrkmmn f (X) = 2x° —5X B

TOYKE X, =1, paBeH...
a.2 0.1 B.—1 r.—2

35. Bropas mpousBoanast ¢pyukmuu f (X) =Sin 2X umeer Bui. ..
a. —sin 2x 0. 2c0s2x B. —2sin 2X r. —4sin 2x

36. Jlanwl Touku A( —2; 7) u B( 6; 1). Torna anuna orpe3ka AB paBHa ...

a. 10 0.11 B. 9 r. 8
X2 y2

37. laHo ypaBHeHHE TUIIEpOOIIH T 1. Torna paccrosiHue MEXAY €€ POKycaMH PaBHO .
a. \5 6. 2.5 B. 4./5 r.3
38. IIpsimbie 5x—4y-3=0 u kx—8y+3 =0 nepnenauxynspus npu K, paBHOM ...

32 32 4 4
a. — 0. —— B. — r. ——

5 5 5 5

39. KoopimHaThl TOYKH, CHMMETPUYHOU TOUKE A(3;_3ﬂj (3amaHHOM B MOJISIPHOM CUCTEME
4

I(OOp,Z[I/IHaT) OTHOCHUTCIIBHO MMOJIAPHOI'O MMOJIKOCA, PABHBI ...
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a. B(

3;3”) 0. B(—S;—?’ﬂ-) B. B(—3;37[J L. 3(3;7[)
4 4 4 4

40. Jlmnaa cymms! BekTopoB d = (3;—-5;8) u b = (-11,—4) pasna ...

a. 36

10.

11.

12.

13.

14.

0.6 B. 10 r.5
3. OTKpbITHIE 3aJaHUSA

0 -3 0
Onpenenurens (2 0  —2| paBeH HyO 1pH K, paBHOM ...

k 4 2
E . . | 2X+y=3

ciu (X, Y,) — PEUICHAE CUCTEMBI IMHEHHBIX ypaBHEHUH , TO X, + Y, PaBHO
3Xx+y=4

[pou3sBonnas GyHKImH Yy =sin(2X —1) UMeeT BHL ...

MHuoxkecTBO nepBooOpasubix Gpynkumn f (X) = 2e¥ umeer Bux ...

Ha Bextopax =21 —3] + k; b= 47; C=-2]+ 3k, xak Ha CTOPOHAxX, I[OCTpOEHa

nupamuaa. Torga ee 00beM paBeH ...

2
Monyns rpaauenTa GyHKIun Z = —— B Touke A( —2; 2) paBeH ...
y

Ob61ee peurenne guddepeHnnansHoro ypasHernus y" = e +5 uMeer BHI ...

2
. x° -4

3HadeHue npezena lim ————— PaBHO ...
x>2 x° —5x+6

Hanbt Toukn A( —2; 8) u B( 7; — 1). Torna xoopaunatsel Touku C, gensmieid otpe3ok AB B
OTHOIIIEHUH 2 : 1, paBHHI ...

2 2

JlaHo ypaBHeHHE runepOoJIbl f—e - yj =1.Torna paccrossHue Mexay ee GOoKycaMu paBHO

. Bx®+2x* -1
3nayenne npezena lim — - PaBHoO ...
oo 4y +14x° +17

[poussenenne MaTpuil ¢ pasMepHOCTIME 2 X 3M 1 2K x 3 BO3MOXHO TIPH ...

Bropas npousBoanas gynxmun f (X) =sin’ X umeer Buf ...

HeompeaeneHupiit HHTErpa I(3X4 —5x% + 4)dx paseH ...
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

2 -2 1
Marpuna 4_|3 4 | He MeeT 0OpaTHOM npu K, paBHOM ...

4 10 -7

2

. X 6
3nauenue npeaena lim ———— PaBHoO...
>4 x° +5x+4

[Mpoussoanas pyukuu f(X) =In(4x —7) umeer Bur ...
Heonpenenenuplii uHTErpas I x? sin x*dx paBeH ...

YrioBoii  kodhduIMEHT  KacaTenbHOH, TPOBENEHHOW K  Tpaduky  (QyHKIUHU

f(x) =3x* —5x° B Touke X, =—1, paBeH ...

3
OnpeneneHHblil UHTETPa J. dx paseH ...
1

X
N3XP =2

Bropas npousBonnas ¢pyakiuu f (X) =sin 2x umeer BUf ...

HeomnpeneneHnblii HHTErpai I x? cos x*dx paseH ...

5 -3 4
Omnpenenutenb |k 7 —2| =22 npu K, paBHOM ...
5 4 2

Bropas npousBoaHas pyakuuu f (x) = In(2x —3) umeer Burx ...

MHokeCTBO IepBooOpasubix Gpyrkimu f (X) = 2e** umeer Bux ...

5
OnpeneneHHbI HHTETpa I (2x —3)dx paseH ...
1

3X+2y=5,

Ecmm (X — PELIEHUE CUCTEMBI JUHEUHBIX YpaBHEHUM , TO +
( O’yO) 2X_5y=_22- XO yO

paBHO ...

Janel BekTOpHl @ = (—1,3;4) u b= (,2;-2). Tornma mmHa BeKTOpa € = 2d — b paBHa ...

10 5 7 -2
Hauwl Matputtsl 4=| 0 3|u p=|_3 4 |. Tornamarpuna C =B —24 umeer BUf ...
-2 1 0 5
3 . 2x° +3x% -1
HayeHue npexaena lim PaBHO ...

x>0 5y? 412x° +17
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4. KiIlouM K OlleHOYHbIM MaTepuajiam

4.1. TecToBbie MaTepuUabl

OTBETHL:
1 2 3 4 5 6 7 8 9 10|11 |12 (13|14 | 15|16 |17 |18 | 19 | 20
B B r a a B r §) §) a r 0 a B a §) B 0
21 |22 | 23 |24 | 25|26 |27 | 28|29 30|31 |32 (33|34 |3 |36 |37 |38 39|40
r B r a r B B a 9] r §) B r 0 r a B §) r 0
4.2. OTKpbITHIC 3aaHUs
OTBETHI:
1 -2 16 8
3
2 2 17 4
4x-7
2 2x-1
3 cos(2x—1) 18 —%COSxS L
4 %e:ix +C 19 -21
5 4 20 4
3
6 J5 21 —4sin 2X
! y:£e3x+§x2+clx+cz 22 lSil’l)63+c
9 2 3
8 -4 23 1
9 (-2;,-2) 24 4
(2x-3)°
10
45 25 20
3
11 § 26 12
7
12 m=2,k=3 27 3
13 2C0s 2X 28 5./5
14 33523 paxecC 29 -13 -12
5 3 -3 =2
4 3
15 -3 30 1
6
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