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1. IlepeyeHb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 AUCHMILJIMHE, COOTHECEHHBIX €

IJIAHUPYEMBIMHU PE3yJdbTaTaMHU OCBOCHUSA Oﬁpa30BaTeJILHOﬁ NnmporpaMmmbl

1.1. OcBauBaeMble KOMIETEHIIHA
Huctmmmmaa  b1.0.33.01 «MaremaTtuka» oOecrieunBaeT OBJIQJACHUE CICTYIOITUMU
KOMIIETEHIUSIMH.
Kon
Kon HammMmenoBanmue HanmmMmenoBanne KOMIIOHEHTA
KOMIIOHEHTA
KOMIIETEHIIUH KOMIIETEHIINHU KOMIIETEHIIUHA
KOMIIETEHIIUH
Cnoco6eH BIOMpATh METOIbI
Crioco6HOCTH Ko, OC-1.1, | MATEMATHYECKOTO aHAIN3 JIIS
HCIIOJIb30BATh peIICHUs TPUKIATHBIX 337124
METOJIBI
MaTeMaTHUIeCKOTr0O Crioco0eH OCyIIECTBIISITh
I1Ko2 OC-1 yHie
aHaau3a IS MaTEMAaTHYECKUN aHaIIn3 C
[ICHUS
pere Koy, OC-1.2. | MPUMEHeHHEM BBEIOpaHHBIX
MIPUKJIQTHBIX METOJIOB JIJISl PEIICHUS
3a1a4 MPUKJIAHBIX 33]1a4
1.2. Pe3yabTaTbl 00yyeHHs
B pe3ynbrare 0cBOECHUS NUCHUIUIMHBI Y CTYJIEHTOB JTOJIKHBI OBITH CHOPMUPOBAHBI:
OTD/TD
Koz >Tama
(mpu Hamu4uK npod)cTaHIAPTA)
OCBOEHUS PesynbraTsl 00y4yeHus
TPYIOBbIE WIIH
. KOMIIETEHITUH
npodeccuoHanbHbIe IEHCTBHS
Ha ypoBHe 3HaHnii:
3HAET OCHOBHBIE TEOPETHUUECKUE MOJOKEHUS
JUISL pElIeHUsT THUIOBBIX MaTEeMaTHYECKUX
[TpodeccuonanbHbIM 3a/1a4, HUCHOJb3YEMBIX MpPU  pPELICHUU
crangapt «Crnenuanuct mno SKOHOMHYECKHUX 3a1a4
(unanCOBOMY K Ha ypoBHe ymeHnii:
02 OC-
KOHCYJIbTHPOBAHHIO» (YTB. 11 JIEMOHCTPUpPYET  yMeHue  oOpabaThIBaTh
npukazoM MunucTepcTBa SOMIIMPUYECKHE U JKCIEPUMEHTAIBHbBIC
TpyJa U COLMAIBHOM JIaHHBIE
3amuTel PO ot 19 mapra Ha ypoBHE HaBBIKOB:
20151. N 167n) aQHAJIM3UPYEeT M CUCTEMaTU3UPYET METOJIbI
MaTEMaTHUYECKOTO aHalau3a ISl PElIeHUs
OT® «KoncynpTHpOBaHuE s P
MIPUKJIAIHBIX 33729
KJIMEHTOB I10 COCTABJIECHUIO "
Ha ypoBHe 3HaHuii:
(bUHAHCOBOTO TUTaHA U N
MPUMEHSIET MaTeMaTUYECKUH
(hopMHUPOBAHUIO TIETIEBOTO .
WHCTPYMEHTapHiA TSt pereHus
WHBECTUIIHOHHOTO
I1IKo> OC- | 5KOHOMHYECKHX 3a]a4
noptdens» =
1.2. Ha ypoBHe ymeHwmii:
UCIIONB3YET COBPEMEHHBIE METOIBI
00paboTKM © aHaIM3a HKOHOMHUYECKUX

JaHHBIX (B T.9. KOMIIbKOTCPHBIC TeXHOHOFI/II/I),




HeoOXOUMBIC IS TIpOBeNeHUsT (PHHAHCOBO-
HYKOHOMHYECKUX PACUETOB

Ha ypoBHE HaBBIKOB:

aHAJIN3UPYET U CUCTEMAaTU3UPYET METOBI
MaTE€MaTUYeCKOr0 aHaM3a ISl PEILICHUs
IIPUKJIAIHBIX 3a7a4




2. O0beM U MecTO TUCHUIIMHBI B cTpyKTYype OII BO

VYuebnas auctummHa b1.0.33.01 «Matematuka» NpUHAIISKUT K OJIOKY 00s3aTeIbHON
4YacTH AWCUMIUIUHBL. B cOOTBeTCTBMM C y4eOHBIM IUIAHOM, IO OYHOH Qopme 00ydeHus
JTUCIMIUIMHA ocBanBaeTcs B 1 u 2 cemectpax. OOmast TpyA0EMKOCTh AUCIHUILTUHBI B 3a4€THBIX
enununax cocrapiser 9 3E (324 gaca). [To 3a0uHoii popMe AUCHUILIMHA peann3yeTcs Ha 1 Kypce.

ITo ounoit ¢(opme o0OydeHHS KOIMYECTBO AKaJEMHUYECKHX 4YacoB, BBIJIEICHHBIX Ha
KOHTaKTHYIO pa0oTy ¢ mpenojaBareiieM (1o BuaaMm yueOHbIx 3ausaTuii) — 130 yacoB (Jekiuii — 64
Jaca, IPaKTHYCCKUX 3aHATUH — 64 dyaca, KOHCYJIbTAIlMK — 2 Yaca) U Ha CAMOCTOSTEIILHYIO paboTy
obyuarontuxcs — 154 gaco, Ha KOHTposb — 40 yacos.

ITo 3aoyno#t (hopme OOyueHHsS] KOJIMYECTBO AaKaJIEMHUYECKHUX YacOB, BBIICICHHBIX Ha
KOHTaKTHYIO paboTy ¢ mpernoaaBareieM (10 BUAaM y4eOHBIX 3aHATHI) — 24 vaca (rekumii — 12
9acoB, MPAKTHYECKHUX 3aHATUN — 12 9acoB) M HA CAMOCTOSITENbHYIO paboTy oOydarommxcs — 256
4acoB, HAa KOHTPOJIb — 8 4acoB.

dopma IpOMEKYTOUHON aTTECTAIIMK B COOTBETCTBUH C yUEOHBIM TITAHOM:

1o o4Hoi dopMe oOyueHus — 3aueT B 1 cemecTpe, 3K3aMeH BO 2 ceMecTpe;
10 32049HOM (hopMe 0OydeHus — 3a4eT B 1 cemecTpe, 3K3aMeH BO 2 CEMECTpe;

OcBoeHME MUCHUIUIMHBI OMMPACTCs Ha IIKOJBHBIA Kypc MaTeMaTuku. B pe3ynbrarte
U3y4YeHHs 00YJarOIIUiicS JOIDKEH 3HATh OMPEIeNICHIs, TEOPEMBI, IIOAXO0/bI K PEIICHHUIO 33134 U3
OCHOBHBIX pa3/ieJIOB MaTeMaTHKW. 3HAHUS U HABBIKH, MOJIy4aeMble CTYJICHTAMHU B pe3yJibTaTe
U3yYeHUS JUCIHUILTIHBI, HEOOXOIUMBI I TPAMOTHOM U MpodecCHOHAIBHOM paboThl U BEACHUS
YCHENIHON HayYHO-UCCIIEA0BATEIbCKON pabOThI B 00JACTH YIIPABICHUSI.



3. Coaep:kaHue ¥ CTPYKTYpPa IMCHMIIJIMHBI

3.1. CTpykTypa IUCHUIJINHBI

O06beM TUCIUILIMHBL (MOJYJIS), Yac.

KonrakTHas pa6ota Dopma
00y4JarOInXCsl ¢ TCKYILICTro
Ne /i Haumenosanue Tem IpenogaBaTeeM Mo BUAaM CP KOHTPOJIA
) (pa3nenos) Bcero yeGHbIX 3aHATHIl 0 ycneBaeMocm*f,
w, | e | oy | ke poNeyTouol
JOT | JOT | JOT* | P
Tema 1 DJIEMEHTHI TEOPUU 8 5 2 4 0, KP
MHOJKECTB
Tema2 | MATPHLEI M 2 | 6 6 10 0, KP
ONPECIIUTENH
Tema 3 CucreMsbl ‘J’II/IHGI/IHI)IX 26 4 5 16 0. KP
ypaBHEHUH
Bexkrops! Ha
Tema 4 IJIOCKOCTH U B 30 8 8 14 O, KP
IIPOCTPAHCTBE
OJIEMEHTBI
Tema 5 AHAITUTUYECCKOU 26 6 4 16 O, KP
TCOMETPHH
Tema 6 KomrnekcHele unciia 28 6 6 16 O, KP
ITpoMexxyTouHast aTTeCTaIHs 4 3auer
144
Uroro B 1 cemectpe (4 3E) 32 32 80
Tema 7 PyHKuH OZuon 8 2 2 4 O, KP
MIEPEMEHHOM
Huddepennmansroe
Tema 8 28 8 8 12 O, KP
ncunciieane OOI1
HHrerpansHoe
Tema 9 neuneneie GOI 30 8 8 14 O, KP
Tena 10 OYHKIINU HECKOJIBKHIX 28 5 5 16 0. KP
TIePEMEHHBIX
Tewa 11 | AMdbepenmambipie | | 4 4 16 0, KP
yYpaBHEHHSI
Tema 12 | Psiael 24 4 4 16 O, KP
Koncynpranus 2
[IpoMexyTouHas aTTecTalus 36 JK3aMeH
180
Hroro Bo 2 cemectpe (5 3E) 32 32 80
324
Bcero: (9 3E) 64 64 160
Tema | DneMEHTBI TEOPUH 5 1 1 0. KP
MHOKECTB
Tema2 | “LATPHLEI M 3 | 1 1 1 0, KP
OTIPECITUTEIH
Tema 3 CucreMsl JIMHEHHBIX 5 9 1 9 0, KP
YpaBHCHHI




Hroro 3a 1 ceccuro 10 4 2 4

Bekrtops! Ha
Tema 4 IUIOCKOCTH U B 42 1 1 40 O, KP
IIPOCTPAHCTBE
DJIEMEHTHI
Tema 5 AHAJTUTUYECKOM 52 2 50 O, KP
TEOMETPHH
Tema 6 KomMmiexcHble yncia 36 1 1 34 O, KP
[IpomexxyTouHas arrecranus 4 3a4er
Hroro 3a 2 ceccuro 134 2 4 124
Tema7 | PYHKUHH OMHOH 2 | 1 1 20 0, KP
IIEPEMEHHOM
Temag | AMdbepemmansioe | o0 |y 1 24 0, KP
ncunciaecaue OOI1
WNHuTerpansHoe
Tema 9 neanenenne GOI 24 1 1 22 O, KP
Tema 10 YHKIIHH HECKOBKHX 24 1 1 22 O, KP
MIEPEMEHHBIX
Tema 11 | Auddepenumansinie | o) 1 1 22 0, KP
ypaBHEHHUS
Tema 12 | Pagsr 22 1 1 20 O, KP
Koncynpranus 2
ITpoMexxyTouHast aTTeCTaIHs 36 9K3aMEeH
Hroro 3a 3 ceccuto 180 6 6 130
324
Bcero: (9 3E) 12 12 258

Ilpumeuanue: 4 — hopmbl TeKy1Iero KOHTpoJs yeneraemoctu: onpoc (O), rectupoBanue (T), KOHTponbHAs paboTa
(KP), xommoxeuy™m (K), acce (3), pedepar (P), nuctyt () u ap.

CamocrositenbHas pabora (CP) mo w3y4yeHHWIO JAMCHUIUIMHBI OCYIIECTBIISIETCS C MPUMEHEHHEM
JOT. Joctyn k JIOT ocymiecTBaseTCs KaXKAbIM 00YyYaIOIIUMCS CAMOCTOSTEILHO € JIF000T0 yCTPOUCTBA Ha
nopraine: https://Ims.ranepa.ru. Ilaponbs W JIOTHH K JUYHOMY KaOMHETY/MPOGIIIIO/YUIETHOW 3amucu
MPEIOCTABIISIETCS 00YYAIOMIEMYCS IEKAaHATOM.

3. 2. Conep:xanue TUCIUNTHHBI (MOTYJIsA)

Tema 1. DieMeHTbI TEOPUH MHOKECTB.

[TonsTHsE MHOKECTBA, CIOCOOBI 3a7aHusI M TpadUUeCcKOro NpeACTaBIeHUs, Onepa Hal
MHOX€eCTBaMU. JIeVCTBUTEIBHBIE YUCIIA U UX OCHOBHBIE CBOMCTBA. MeTpuyecKoe IIpOCTPaHCTBO.

Tema 2. MaTpuIisl U ONIPEIEITUTEIH.

OcHoBHbIE cBelIeHHs 0 MaTpunax. Onepanuu Hajg Matpuuamu. ONpenenuTent KBaJIpaTHbIX
Mmatpuil. CoricTBa onpeaenureneit. O6parHas marpuria. Panr marpuiibl.

Tema 3. CucteMbl TMHEHHBIX YpaBHEHUH.

OcHoBHBIE TOHATUSA U onpeeneHus. Cucrema N JIMHEWHBIX ypaBHEHUH ¢ N IEPEMEHHBIMHU.
Meton obpatHoit Mmatpunbl U ¢opmyasl Kpamepa. Meton I'aycca. Cucrema m JMHEHHBIX
ypaBHEHUH ¢ n iepeMeHHbIMU. CHCTEeMBbI TUHEHHBIX OTHOPOIHBIX YPAaBHEHHH.

Tema 4. BexkTopbl Ha IUIOCKOCTH U B TPOCTPAHCTBE.

[IoHsATHS n—MeEpHOro BEKTOpAa M BEKTOPHOrO IpocTpaHcTBAa. CKaIIpHOE M BEKTOPHOE
npousBeaeHue. PazMepHocTs M 0a3uc BEKTOpHOro (IMHEHHOro) mpoctpaHctBa. Ilepexox k
HOBOMY Oasucy. EBkmmmoBo mpoctpancTBO. JIuHelHble mpeoOpa3oBaHusi (OmepaTopsl).
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHUS JIMHEHHOT 0 onepaTopa.



https://lms.ranepa.ru/

Tema 5. D1eMeHTHI aHATUTHYECKON T€OMETPHH.

Cucrembl koopauHar. IIpocTeiiiue 3amaun aHATUTUYECKOM reoMeTpun. Anredpandeckue
JIMHUY TIEPBOTO MOpsAKA. YpaBHEHHE MPSIMOM Ha TIOCKOCTH. B3aumMHOe pacrnonoskeHue npsiMbIX U
TOYeK. Anredpandeckue JIMHUH BTOporo nopsiaka. OkpykHOCTh ¥ 3yumurc. [ unepbona u napadona.
[TnockocTh 1 ipsiMasi B IPOCTPAHCTBE.

Tema 6. KoMrekcHbIe drca.

Monenu npeacTaBieHus KOMIUIEKCHBIX uncen. AnreOpanueckas popma mpeacTaBieHus
KOMIUICKCHBIX ~4HCel. TpUroHOMETpHYecKass | TMoKas3aTeldbHas (OpPMBI IPEACTaBICHUS
KOMIUIEKCHBIX YHCEI.

Tema 7. DyHKINH OAHON ITEPEMEHHOM.

[Tonstue pynkuu. OCHOBHBIC CBOMCTBA (PYHKITMH U X KiIaccupuKamms. DJIeMEHTapHbBIE
¢ynkuuu. IlpeobpasoBanue rpadukoB. [loHsTne umcnoBOM mnocnenoBaTenbHOCTH. Ilpexen
(GYHKIIMM W 4YKCIOBOM IMOCJENOBATENIbHOCTH. beckoHeuHO Manble W OECKOHEYHO OoJibIIne
BesimunHBL. OCHOBHBIE TEOPEMBI O TIpesieniax. 3aMeuarenbHbie mpeaensl. HermpepbiBHOCTS QyHKIUH.

Tema 8. [ludbdepenunansuoe ucunciaenue OOII.

[Monste mpowsBogHOW  ¢yHKIMH. OcCHOBHBIE TmpaBwia AUPPEPCHIUPOBAHMS.
[TpousBogHast cinoxHOW M oOpatHO#l (GyHKIMA. [Ipou3BogHbIe HEABHOW U MapaMETPUUYECKU
3amaHHoi QyHKIuH. [loHATHE TPOM3BOAHBIX BBICHIMX MOPSIKOB. luddepenuman yHKImm.
[Ipumenenue auddepeHyana B NPUOIMKEHHBIX BbIYKMCIeHUsIX. [lorsatue o nuddepenmnuanax
BBICIIHX MOPsKOB. OCHOBHBIE TeopeMbl quddepenuanbHoro ncunciaenus. [Ipasuno Jlonmurans.
Bospactanue u yObiBanue QyHKIMA. XapakTepHble TOYKH QYHKIUN U XapaKTepHbIe JTUHUH UX
rpadukoB (3KcTpeMyM (YHKINHU, HanOoJbIllee U HaMMEHbIIIee 3HaYeHUs (DYHKIIMH Ha OTPE3KE U
MHTEpBaJie, BBITYKIOCTh (DYHKIMHU, TOUKU meperuda, acumMntoThl rpaduka Qyskmun). Obmas
cXeMma HCCiIeIoBaHus (YHKIUN U MOCTPOSHHSI UX IPpauKOB.

Tema 9. Unrerpanibaoe ucuucnenne OOIL.

[TonsTust nepBooOpa3HOl U HeoNpeeIeHHOro nHTerpaia. CBoiicTBa HEOIPENEIEHHOTIO
uHTEerpana. Merobl HHTErpUPOBaHUs (METOJI 3aMEHBI IEPEMEHHOM, METO UHTETPUPOBAHUS 110
4yacTsM, UHTETPUPOBAHUE IMPOCTEHIIMX PaAlMOHAIBHBIX JPOOEH, MHTErpHUpPOBAHUE HEKOTOPBIX
BUJOB HUPPAIMOHAIBHOCTEH, MHTErpUpOBaHHWE TpPUTOHOMETpUuUeckux ¢yHkuuit). [loHsTHe
omnpezeneHHoro nurerpaia. CpoicTBa ornpeneaeHHoro nuterpana. OnpeaeneHHblil HHTerpai Kak
¢bynkuus BepxHero nmpenena. @Popmyna HproToHa-JleiiOnuma. MeToasl  BBIUMCIEHUS
OIpeIeNIEHHOr0 NHTEerpaa (3aMeHa epeMeHHON 1 UHTETPUPOBAHUE 10 YACTSM B OIIPE/IETICHHOM
uHTerpaie). ['eomerpuueckne NPUIOKEHUs OIpeleslieHHoro uHTerpana. HecoOcTBeHHBIE
MHTETpaJIbl.

Tema 10. ®yHKIUY HECKOJIBKUX ITEPEMEHHBIX.

[Tonste (yHKUIMM HECKOJIBKUX MEpeMEHHbIX. llpenen W HenmpephIBHOCTh (YHKIIUH.
YacTHble TPOM3BOJIHBIE U MOJHBIN quddepeHunan ¢pyHkuuu. [IponsBoaHas Mo HampaBIeHUIO,
rpagueHT PYHKIUUA. DKCTPEMYMbI PYHKIIMM MHOTUX ITEPEMEHHBIX, HEOOXOIUMOE U 1OCTATOYHOE
YCJIOBUE DJKCTpeMyMa. YCIOBHBIM 3KcTpeMyM. Meron wmHoxutenen Jlarpawka. Ilonsarue
nBOMHOTO wuHTerpana. CBeleHHE ABOMHOrO HHTETpaja K TMOBTOpHOMY. [eomerpudeckas
MHTEPIIPETALNS JBOHOIO MHTETpaIa.

Tema 11. [ludpdepennmanbubie ypaBHEHHUS.

OcHoBHble noHATUS. OOI1€e U YacTHBIE PELIeHUs OOBIKHOBEHHBIX IU(p(hepeHInaTbHBIX
ypaBHeHui. Jluddepennumanbapie ypaBHEeHUs TepBoro mnopsaka. 3amgada Komm (ycrmoBue
CYLIECTBOBaHMS W €IMHCTBEHHOCTH peuieHus). Henomuele nud¢epeHnmanpable ypaBHEHUs
nepBoro mnopsnka. uddepeHunanbHble ypaBHEHUS IEPBOrO MOpPsAKa C pa3fesioUMUcs
nepeMeHHbIMH.  JluHeiHble — nuddepeHIMaTbHBIE  YpaBHEHUS  IEPBOrO  MOPSIKA.
Juddepenumansaple  ypaBHEHUS BTOPOro MOPSAIKA, JOMYCKAIOIIWE TOHMKEHHE MOpSAIKa.
Juddepenunanbable ypaBHEHHsI BTOPOTO MOPsIKa ¢ HOCTOSHHBIMU K03 dunmenramu.

Tema 12. Paner.

[Tonatue uyumcnoBoro psga. OcCHOBHBIE cCBoWcTBa psAAoB. HeoOxomumblil npu3HaK
cxoauMocTu psaa. IIpu3Haku cXO0auMOCTH PSAOB C HEOTPULATEbHBIMU WieHaMH. AOCOTIOTHAs



W YCJIOBHas CXOJWMOCTh 3HAKOTEPEMEHHBIX psaaoB. [lpm3nak cxomumoctu JleOHuma st
3HaKouepenyromerocs paga. Crenennsie psabl. Teopema AGensi. CBOICTBAa CTEMEHHBIX PSIIOB.
Pannyc cxogqumoctu creneHHoro psiaa. Psasl Makiiopena u Teiiniopa.



4. MaTtepuaJjbl TEKyIIero KOHTPOJIsI YCIIeBAeMOCTH 00y4aromuxcst

4.1. ®opMbl U MeTOAbI TEKYILIEro KOHTPOJS YCINEBAEMOCTH OOY4YaKIIUXCHA U
MPOMEKYTOYHOM aTTeCTAMHU

B xone peanmnzanuu auciumauibl 51.0.33.01 «MaTtemaTtrkay UCOIb3YIOTCS CIEIYIONINE

MCTOJbI TCKYIICTO KOHTPOJIA YCIICBACMOCTHU 06y‘-IaIOH_II/IXCSIZ

MeTtoabl TEKYIIEro KOHTPOJIsA

Ne i/ HaumenoBanue Tem (pa3jeyioB)
yCHeBaeMOCTH
ouyHasi popma

Tema 1 DeMeHTHI TEOPUU MHOXKECTB VYcTHsIil onpoc,
KOHTpOJbHas paboTa

Tema2 | Marpuusl u onpeaeauTeNn VYeTHbIl onpoc,
KOHTpOJbHas padboTa

Tema 3 | Cucrtemsbl TMHEWHBIX ypaBHEHUN VYeTHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 4 | BekTOphl Ha IUNIOCKOCTH U B IPOCTPAHCTBE VYeTHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 5 | DneMeHTHl aHAIUTUYECKOW FEOMETPUH VYeTHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 6 | KoMmuiekcHble yncna VYeTHbll onpoc,
KOHTpOJIbHas paboTa

Tema 7 OYHKIIMY OHON IIEpEMEHHON YcerHslii onpoc,
KOHTpOJIbHas paboTa

Tema 8 | AuddepeniuansHoe ucuncieHne YcrHblit onpoc,
KOHTpOJIbHas paboTa

Tema 9 | HTerpansHoe UCUUCIICHHUE VYerHbll onpoc,
KOHTpOJIbHas paboTa

Tema 10 | yHKIIMH HECKOIBKHUX IEPEMEHHBIX VYerHbll onpoc,
KOHTPOJIbHAs paboTa

Tema 11 | Juddepenunansapie ypaBHEHHUSI. YcTHbIi onpoc,
KOHTpOJIbHas paboTa

Tema 12 | Psager VYerHbli onpoc,
KOHTpOJIbHAs paboTa

3aouHas popma

Tema 1 DNEeMEHTHI TEOPUU MHOKECTB VYcTHbl onpoc

Tema2 | MaTpuisl 1 OIpeAEIUTENN VYcTHBIi onpoc

Tema3 | Cucremsbl IMHEHHBIX YpaBHEHUIT YcTHbli onpoc

Tema 4 BekTops! Ha MJIOCKOCTH U B IPOCTPAHCTBE VYcrHbl# onpoc

Tema 5 |DneMeHTHl aHAIUTUYECKOW T€OMETPUU VYcTHbll onpoc

Tema 6 | KoMiuiekcHble uncna VYcTHbll onpoc

Tema 7 | @yHKUMH OTHOHM MepeMEHHON VYcTHbll onpoc

Tema 8 | JIuddepenunansHoe ncuncinenume YcTHBIH onpoc

Tema 9 WHTerpanbHOE UCUUCIIEHHUE YcTHbll onpoc

Tema 10 | dyHKIMM HECKOJIBKHX MEPEMEHHBIX YcTHbli onpoc

Tema 11 | JuddepenunansHpie ypaBHEHUS. VYcTHBIif onpoc

Tema 12 | Paaer VeIl onpoc

4.2. TunoBble MaTepHAJIbI TEKYLIET0 KOHTPOJISI yCIIeBAEMOCTH 00YYAOIINXCS

Bonpocel ona onpoca u pewienus 3a0au




1 cemecmp

Tema 1. D1eMeHTHI TEOPUH MHOKECTB.
Bonpocsl 1J1s1 yCTHOTO onpoca:

1. IloHsATHS MHOKECTBA.

2. Crioco0bI 3amanus U TpadIIeCcKOro MPEICTaBICHHU.
3. Omnepanuu HaJl MHOXKECTBAMH.

4. JleficTBUTEIIbHBIC YHMCJIa 1 NX OCHOBHEIE CBOMCTBA.
5. MeTpuueckoe pOCTPAHCTRBO.

HpaKaneCRne 3aJJaHUA:
3ansarue 1

Heab: nath 3HaHUS NOJOKEHUI M3y4aeMOro Kypca M IMPHUBUTH HAaBBIKU IIPUMEHEHUS MaTEMaTHYECKHX
METOJIOB PeLIeHUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccnoHanbHOM AeSTeTbHOCTH.

1. [ToBTOpEeHME ONpeneCHU OCHOBHBIX MOHATHIA TeMbI B (hOpME KOHTPOJIBHOT'O OIIPOCa U MPOBEpKa
CaMOCTOSITEILHON Pa0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.
2. PaBHBI 11 ClIeyIONIME MHOXKECTBA!

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

Hagom B) {1,2,3} m {{1}, {2}, {3}}; 1) {{1,2},3} m {{1}, {2,3}};

3. llycts manet MEHOXKeEcTBaA: E = {1,2,3,4,5}, X={1,5},Y={1,2,4},Z2={2,5}.

Haiitu MHOXeECTBa:

aAXNY;0)(XNnZ)uY’;B) XU (Yn2Z).

Ha 0om

N XuY)n(XuZ);n)(XuY);e) X’ NnY’.
4. HaueptuTh muarpammsl BeHHa, HILTIOCTPUPYIONINE IIOCTPOSHHE MHOXKECTB, U TIOKa3aTh, YTO 3TH
YTBEPKACHUS HE BCETAa BEPHBIL:

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

Ha 0om

r) (AuB)\B=A; 1) (A\B) UC = (AUC) \ (BUC).
5. Onpenenuth MHOKecTBA A N B; AU B; A\B; B\ A u n300pa3urs ux Ha YUCIIOBOM OCH
(TI0CKOCTH), €CITH

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) R} x>+ (y-1)*<1},rze R? _ BEICCTBEHHAS TIOCKOCTb.
HA 00M
r) A= {x:x2-x-2>0}; B={x 6x— x>0}
m) A = {x: sin nx = 0}; B = {x: cos nx/2 = 0}.

*

6. Jloka3aTh, 4TO Ha MHOXKECTBE R HUMEIOTCA €IMHCTBECHHBIC HOJIb U €AUHUIIA.
7. Peminth ypaBHEHHS:
a)|x-5-12x+8|=-12; 6) |5+ [x+2||=10; B) x|+ |x-1|+|x-2|-25=0;
Ha 0om
)X+ |X[-2=0; g) x+ 1+ x|+ |x-1=6; e)xx+2|-[x+1-(x+1)x +1=0.
8. Ilycts E={b,c,d, e, f}, A={b, c,d}, B={c, e}.
HauepTturs nuarpammy BeHHa, HIUTFOCTPUPYIOLLYIO IOCTPOEHUE 3TUX MHOKECTB.

*ER - MHOXXCCTBO I[eﬁCTBPITeJ'IBHBIX YHUCCII.



9. Onucath MHOMKECTBO A={xeN | X? - 3X — 4 < 0} mepe4ncICHUEM €€ FIEMEHTOB.
10. Cuwuras otpesok [0,1] yHHBepcalbHBIM MHOXECTBOM, HAWTH M HW300pa3HTh Ha YHCIOBOHW MPSIMOM
JOIIOJTHEHUSI MHOYKECTB:
a) {0,1}; 6) (%«,%); mnaoom B)(0,%]; r) {0} [¥%,1).
11. Jlokasats, uto mist MHOKeCTB A, B, C =
aAnBulC)=(AnB)U(ANC);6)A\B=ANDB’;
Ha Oom
B) AUB\CO)=(AUB)Nn(AUuC); N(AUB)N(AUB’)=A.
12. Jloka3atk, 4TO
a) ypaBHeHHe a +x =D mMeeT eqMHCTBEHHOE pelieHne X = - a + b;
Ha Oom
0) ypaBHeHHE ax = b WMeEET eJIMHCTBEHHOE pelenne x = ah.
13. Pemuth (10Ka3aTh) HEPABCHCTBA:
a) )¢ -x-1]-5] 2 X*+x+8; 6) [x-y| =[x - ylI
Ha 0om
B) [X2-3X+ 2|+ [2x+1] = 5; 1) X+ X1+ Xo + ...+ Xo| = [X| - (Jxa| + [Xo| + ... + [Xn]).

Tema 2. MaTpuubl 1 onpeaeuTeH.

Bonpocsl 14151 yCTHOT0 onpoca:

Omnpenenenne matpuubl. Kiaccupukanust matpui.

TpaHcrioHMpOBaHUE MATPULL.

CroxeHue ¥ yMHOXXEHUE MaTpPHII.

Onpenenurenu BTOPOro U TPETHETO MOPSAIKOB.

Boruncnenue onpenenuteneii pa3inyHbIMU CIIOCOOAMHU.

Hcnonp30BaHnEe CBOMCTB ONPEAEIUTENEH TPU UX BBIUYUCIICHUH.

ANTOPUTM BBIYHUCICHUS OOPaTHOM MAaTPHIIBI C TOMOILBIO aNreOpanyecKux JTOMOTHEHHH.
ANTOpUTM BBIYMCICHUS OOPAaTHOW MAaTpPUIBl MPHUCOCTUHEHHWEM CIpaBa eIMHUYHOU
MaTpHUIIbI TOTO K€ MOPSJIKA.

N~ WNE

HpaKTuquKue 3aJJaHUA:
3anarue 1

Heab: nath 3HaHUS MOJOKEHUH M3ydaeMOro Kypca W NMPUBUTH HABBIKM IMPUMEHEHHUS] MaTeMaTHYeCKHX
METO/IOB PEeLIeHNUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccnoHanIbHON A TeTbHOCTH.

1. IloBTOpeHue omnpeneneHnii OCHOBHBIX MOHATHI TeMbl B ()OpME KOHTPOJIBHOTO OIPOCa W MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO TOMAIIIHET0 3a1aHHA.

2. Naub! matpuis! A u B:

A_230 01
=\, 1 4/B=|13 2
03

YKa3aTI), KaKn€ U3 HUKCTIPUBCACHHBIX onepaum‘/'l BBIIIOJTHUMBI, M1 BBITIOJTHUTH HUX.

a)A+B; 0)AT+B; B)A+B"; r)AT+B"; 1) AB; e)ATB; x)ABT; 3)BAT.

A_(—l 2 BJ
i dom 013 0), (230
1 -1 4

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



0 0O 110
3 4 8 1

a) A= ; B = ; Haoom 0) A=|-1 0 1|;B=|1 2 0
2 1 2 3

0 21 0 01

4. HaittTu npou3BeIcHUE MaTPHUII;

1 -3

3 -2)( 0 4
a) ; 0) |3
5 -4)L 2 0
2 -5
5 8 4\3 2 5

4 3\ -28 93 \(7 3
Haoom B) |6 9 54 -1 3 |;71) .
7 5)L 38 -126)\2 1
4 7 -3)\9 6 5

N
w = N
R N
w N O
N o

5. Haittu u3 npoussenenuii 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 0
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) | . ;)0 2 0;e)2 -3 1)
1 7 -3 7 sibg cosp
7 8 9 7 45 4 -1 -5
3anstue 2

Heas: nath 3HaHUS MOJOKEHUI M3y4aeMOro Kypca W MPHUBUTH HABBIKM NMPUMEHEHUS MAaTEeMaTHUECKUX
METOJIOB PElIeHNUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccnoHanbHON AeSTeTbHOCTH.

1. TloBTOpEeHNE OmpezaeieHUil OCHOBHBIX TMOHSATHH TeMbI B (popMe KOHTPOJIBHOTO ONpoca M MPOBEpKa
CaMOCTOSITETILHON PabOTHI 1O BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.
2. Beraucsuts matpuny D = (AB)' - C2:

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

3. Beruncnute 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. Bomunciuts 4°, ecmn A=|3 -1 2
2 -1 0

4. Haiitu marpuity A" u ee ciex:



1 -2
a) ;N=3. naoom 0)
3 4

o o N
o w o
R © o
=
1l
(U8)
[ov]
e
7\
SN
|
N
N—
=
1l
(9]

5. Haiitn 3HaueHne MHorowieHa f(X) ot Marpuiist 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. YOenuTcs, 4To ONpeaenuTeIb MaTPUIIBI PABeH ONPEAeTUTEII0 TPAHCIIOHUPOBAHHON MaTPHULIBL:

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

7. Jloka3aTh TOXKAECTBA:

1 a bc 1 a a’
1 b caj=(b-a)(c—-a)(c—b). na odom b b*l=(b-a)(c—-a)(c-Db).
1 ¢ ab 1 ¢ ¢

8. Peinth ypaBHEeHHUS:

1 1 1 NG 9
1 1-X 1 |=0. na oom |x 3=0
1 2-x 1 1

3angsarue 3
Henw: 1aTh 3HaAHMS MOJOXKEHUM HU3ydaeMOIro Kypca W NMPHUBHUTh HABBIKM NMPUMEHEHHUS MAaTEMaTHUYECKHX
METOJIOB peIleHHS 3a7a4, B TOM YHclie, B chepe MpodhecCHOHATBHON AeATETLHOCTH.

1. IloBTOpEeHHE ompeseNeHrii OCHOBHBIX MOHITHNA TeMbl B (DOpMe KOHTPOIBHOTO ONpOca W IMPOBEpKa
CaMOCTOSTENTLHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Haiitu onpeienuTelib MaTpHIIbL:

1 0 4 1 0 00 1
0 -2 2 -10 0 0 2 -10
C= Ha oom C =
0 0 3 13 0 3 5 13
0 0 0 3 -3 45 6
2. BeraucianTe onpeaenuTens,
2 -3 41 al 220
4 -2 3 2 b 3 1 4
Ha Oom
a b cd c 01 2
3 -1 4 3 d 110
pasiarasi ero 1Mo JIeMEHTaM pasJarasi €ro Io 3JIeMeHTaM
TPEThEl CTPOKH MEepPBOTo CTONOIA

3. Beluucnuthb onpenenuTenu:



1 1 1 1 1 2 3
11 -1 - 2 3 4

a) ; 0)
1 1 -1 1 3 4 1
1 1 - 4 1 2

WN P B

Borunciuts matpuity B = 11(A41)' + A', tie

H

a

1
A=|0
1

o, N

00M B)

-1 3 1
5 8 2

-5 3
-7 8 4

-3

2
4

, 0 6 35
; 32 41
0[5 143
387 6

5
1 0 3 4

4. Haiitu oOpaTHyIo MaTpuily A 1ByMs crioco6amu: ¢ IIOMOILBIO IIPUCOEIMHEHHON MATPHIIBI U

3IIEMEHTaPHBIX MPEOOPa30BaHUIA:

2 1 -1 1 00 1 2 -1 1 2 -1
a)|5 2 4 6)|2 1 0; Haoom B)|O0O -3 1|;r)|2 1 -1]
7 3 4 1 31 0 0 1 1 -7 3
5. Haiitu matpuity, oopaTHyto Matpuie C, eciiv OHa CyIIECTBYET
1 0 4 1 0 00 1
0 -2 2 0 0 2 -10
C= HA 00MC =
0 0 3 13 0 3 5 13
0 0 0 3 -3 45 6
6. Haiiti panru maTpui
2 1 -4 -1 3 5 -2 -1 3
A=|4 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
a1 01 2;06)|3 1 -1;8|-1 0 4 8 3|
1 2 40 -4 -3 1 3 6 10 4 7
1111 0 5 -11
2 -1 -1 2
1 21 2 2 3 01
HA OOM T) ;M| 3 1 =1 0f; e)
3131 -1 -3 1 3
-4 -3 1 1
0110 3 -1 0 4
8. HaiiT MakcumanbHOE YMCIIO JIMHEHHO HE3aBUCUMBIX CTPOK MATpPHIL:
1 1 1 1 1 16 2 0 3 5
1 2 1 4
2 -1 1 2 -1 1 3 4 3 1 7
a) ;0)|0 1 =1 3|, nHa dom B) ; T)
1 -1 2 1 -1 2 5 0 3 -5 -3
2 5 1 1
3 6 5 3 6 5 6 2 3 -2 2

9. HaiiTi MakCHMalIbHOE YKCIIO JIMHEHHO HE3aBUCHUMBIX CTOJ'I6L[OB MaTpuIr:

O P N O B

o O o Ol

A W O1



2 3 1 5 3 8
a)| -3 -1 4|, na dom ©)|4 3 7|
1 5 3 3 25

10. TMoka3aTh, 4TO CymMMa MPOM3BEICHUI 3IIEMEHTOB TPETHEr0 CTONOIA MATPUIBI Ha alre0panvyecKue
JIOTIOJTHEHUST COOTBETCTBYIOIIUX 3JIEMEHTOB TIEPBOTO CTOJIOIA PaBHA HYIIIO.

1 -11
A=|5 4 2
1 -2 3

11. Peumuth 3ajaun ¢ 3KOHOMHUYECKUM COZCPKAHUEM:
a) B Hekoropoii oTpacin M 3aBOJOB BEIMYCKAOT N BUAOB MpOAyKIHH. Marpuma Amsxn 3a1aeT 00beM
HPOAYKIMH Ha KaXXIOM 3aBOJIC B MEPBOM KBapTaie, a Marpuia Bm.n— B0 BTOpoM; (aij, bij) —oObembl

IPOYKIMH J-T'O TUIIA Ha I-OM 3aBOJIE B IIEPBOM U BTOPOM KBapTallaX COOTBETCTBEHHO.

2 3 7 0 2

w

2 4
, B=

1 3

1 2

N B~
A N -

2
5
3

g B~ DN

Hatit: 00beMbI IPOYKIMK; TPUPOCT 0OBEMOB IIPOAYKIIUU BO BTOPOM KBapTaJie [0 CPABHEHUIO C TIEPBBIM
M0 BHUJAM TPOIYKIIMH W 3aBOJaM; CTOMMOCTHOE BEIpa)KEHHE BBIMYIICHHOW MPOAYKIHMH 3a moirona (B
€BpO), €CITH A4 — KypC €BPO 0 OTHOMICHHUIO K PyOIIO.

0) [IpenmpusiTvie TPOU3BOAUT N THIIOB MPOAYKIIMU, 00EMBI BBIITYCKAa KOTOPBIX 3aaHbl MATpULIEH A1ixn.
[ena peanuzanuu €IMHALIBI i-ro Tumna MPOIYKIUH B j-OM peruone 3amana Matpuieii Bnx, rae K— dmcio
PETUOHOB, B KOTOPBIX PEAIM3YETCs MPOTYKIIHSL.

2 315
B,,=|1 3 2 2|
2 4 2 4

Haiitu MaTpuity Beipyuku C 1o peruonam, ecinu A1z = (100 200 100),

Ha 0om
B) Tpu 3aB0JIa BBITYCKAIOT YETHIPE BU/A MTPOIYKIIHH.
Heo6xonnmo HalTH: MaTpUIly BBIIYCKa POIYKLIMH 33 KBapTal, €CIH 3aJaHbl MATPHUIIBI TOMECSYHBIX
BBIMTYCKOB A1, A2 1 A3; MaTPUIIBI TPUPOCTA BBIITyCKa MPOIYKINH 32 KaXAbIN Mecal B u B, u
NPOaHaIU3UPOBATH PE3YIIBTATHI.

2 31 2 14 2 2 2 5 3 1
Jano: A= |4 2 2 1|, A=|3 3 3 2|; A=|3 4 3 1
5 4 4 2 45 4 3 4 4 4 4

r) Haiitu C— matpuiy Beipyukn C 110 peTHOHaM 1O yCIIOBHSIM 3a/1a4u 60), eciu

2 1
4 21

A= (104010 20); B= .
311
2 4 4



Tema 3. CucreMbl JMHEHHBIX YPABHEHUI.

Bomnpocsl 1151 ycTHOr0 onpoca:

Jlonmyctumbie mpeoOpa3oBaHMsI CUCTEM JIMHEHHBIX yPaBHEHUH.

MHO0eCTBO pelIeHU! CUCTEMBI.

®opmysl Kpamepa 1uist pelieHust CUCTEM JIMHEHHBIX YPABHEHUM.

Pemienue cucrem JIMHENHHBIX YpaBHEHU MeTonoM ["aycca.

Hcnonb3oBanue 0oOpaTHOM MaTpHUIbl JIJIs HAXOXKICHHS PELICHUS CHCTEMBbl JIMHEHHBIX
YpaBHEHUU.

arONE

IIpakTnyeckmne 3agaHus:

3ansTue 1

He.]]bZ OaThb 3HAHUA TOJIOKEHUH I/13y‘IaeMOFO Kypca W IIPUBUTH HABBIKKW IIPUMCHCHHUA MAaTEMaTHYCCKHUX
MCETOJ OB pCIICHHUA 3a/ia4, B TOM 4YUCJIC, B C(bepe HpO(l)eCCHOHaJ'ILHOfI JCATCIIbHOCTH.

1. IToBTOpEeHME OmMpe/eIeHH OCHOBHBIX MOHITUNA TeMbl B (DOpME KOHTPOJBLHOIO ONpOca M IMPOBEpKa
CaMOCTOSITETFHON Pa0OTHI IO BBHITIOIHEHHIO IOMAIITHETO 3a/1aHusl.
2. Pemuth cucteMsl ypaBHEHUH METOAOM 00paTHOM MaTpHIlsl U o popmynam Kpamepa:

2% +X,+6X, = 0, 3X, +2X,+ X, = —8,
Xl 2 3 Xl—\EXZZO, Xl 2 3

X =X, =3,
0) X —2X, =Xy =5, Ha 0omM  B) r) <2x+43x,+x, =-3,

2% % =1. 3x, +4%, —2x%, =13. 2B, - 5%, =-10. 2%, + X, + 3%, = —1.
3.
Pemuts cucremsel ypaBHeHU MeTogoM ["aycca:
2X + X, +3%, = 5 X +4%; = 2 X, +2X,+3%X, = 6
a) 14X +2X,+6X, =8 ; 0) 13X +X,+2X; =-3; B) ¢ 2% +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 4% =X, +2%X; = 9
r) § X+5X+4X, =7 ; n) X\ +2X, =3 5 €) 2% +5%, -3X,=4 .
—9X, +3X,—6X; =5 OX +3X,+ X, =5 S5X, +6X,—2X, =18

4. PemiuTh MaTpUYHbIE YPABHEHHUSI:

21 1 07 2 3
a) X = ; 6) AXB=C, tne A= ; B=
11 8 1 2 5 8

Ha 0om

o = Ol
o = b
© 3 B

110
; C= .
(0 1 1)

2 8

(4 3] (4 l) (1 4) (4 4]
B) X =1 1[0 X = .
11 0 1 51 15 5 5

3ansarue 2
Hensb: gath 3HAHUS TOJOXKEHUN U3y4aeMOro Kypca W NMPHUBHUTH HABBIKH MPUMEHEHHS MATeMaTUYECKHX
METOJIOB PEIIeHUs 3aja4, B TOM 4YHCIIe, B cepe npodeccnoHanbHON AeITEeIbHOCTH.



1. IToBTOpeHHe ompeneNeHnii OCHOBHBIX MOHATUI TeMbl B ()OpME KOHTPOJIBHOTO OIMpOca W MPOBEpKa
CaMOCTOSITETIbHOM PabOThI IO BHIMOJIHEHUIO TOMAIIIHETO 3aIaHHA.
2. Pemmuts cuctemsl ypaBHeHHH MeToaoM [ aycca:

X, +3%;— X, = 10 X + X, + X+ X, = 10
a) <X 43X +8%X, —X,=22; maoom O)  x+x,—x,—x, =—4 .
4x, +2x,— 3%, =11 X, =X, + X3 =X, =—2

3. Pemmts (71100BIM METOIOM) CHCTEMBI ypaBHEHUI, 3afjaHHbIe B Buae AX = B, r1e A — MaTpuIia CHCTEMBI;
B — cTonber 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 NOJOKEHUH M3Y4aeMOro Kypca W NPUBUTH HABBIKM INPUMEHEHHUS MaTeMaTHYeCKHX
METOJIOB PeLIeHNUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccrnoHanIbHOM AeSTeTbHOCTH.

1. IloBTOpEeHHE ompeeNeHrii OCHOBHBIX MOHITHNA TeMbl B (hOpMe KOHTPOIBHOTO OMpOca W IMPOBEpKa
CaMOCTOSITEILHON PA0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.

1. Haiitu 6a3ucHble u 00IIHe pemieHs CHCTEM YPaBHEHUM:

X +X+X +X, = 2,
X, +2X, — X3 =5,
0) 12X +2X, — X, +2X,= -2,
2%, — X, —3X; =—4.
X =X, =X, = 2.
3%, — X, +2X; +2X, = 18,
3X, + X, — X, — 2%, = 4, N A,
Ha 0oM B) r) —X, — X, +2X,=0,
X, + X, — X, + 2%, =1.

X 4+ X, + %X, —2X, =1.
2. Haittu hyHnaMeHTaIbHBIE CUCTEMBI PEIICHUH CHCTEM JIMHEHHBIX ypaBHEHUI:
6X, +9X, + 2%, = 0,
—A4AX +X,+ X%, =0,
5X +7X,+4%, =0,
2%, +5X, +3%,= 0.

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

X + X, —2X%; +2%X, = 0, 3%, +5X, +3%;, +2X, + X% =0,
don B) 3%, +5X, + 6%, —4x,= 0, - 5%, +7X, + 6X, +4X, +3X, = 0,
4x,+5X%,-2%; +3X%, =0, 7% 49X, + 9%, +6 X, + 5%, = 0,

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

Tunoevie 3a0anus 011 KOHMPOALHOU padOmMbl
Pemmre cuctemy JTMHEMHBIX YpaBHEHUN YKa3aHHBIM CIIOCOOOM:
a) ¢ momoribio Gpopmyn Kpamepa

2x, - 3, + X, = 23
33X, + X, - 2X; = 0,
X, — 2X, + 3x; = 19.

6) meronom ["aycca



2%, — 3, + X = T,
X + 2% + 3% = 25
3 - X, = 2x, = =28
B) C TIOMOIIIbIO OOPaTHOM MaTPHIIbI
2x, — 3, + Xy = 13
X, + 2X, — X3 = =5
XX - X, + 2x, = 10.

Tema 4. BekTopbl HA IJIOCKOCTH U B MPOCTPAHCTBE.

Bonpocsl 1J1s1 ycTHOrO0 onpoca:

Onepanuu HaJ BEKTOPaMH, 3a/laHHBIMH B KOOPAUHATHON dopMe.
Haxoxc):[eHHe yriia MCXKIy ABYMs BCKTOpaMHU.

CkansipHOe MpoU3BEIEHUE BEKTOPOB.

Brruncnenue coOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OMIEPATOPOB.
CocraBieHue KBaIpaTHUHBIX (HOPM.

HccnenoBanue KBagpaTHIHOW (HOPMBI Ha 3HAKOOTIPEIETIEHHOCTb.
Pasnosxenue BekTopa mo 6asucy.

BekropHoe npousBeieHre BEKTOPOB U €ro CBOMCTBA.
CwmenaHHoe MPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

CoNoOA~WNE

IIpakTHyeckue 3aaHus:
3amsarue 1

Henn: gate 3HaAHUS MOJOXKEHUM M3y4yaeMOro Kypca U MPHUBHUTH HABBIKM NMPUMEHEHHUS MAaTeMaTHYECKHX
METO/IOB PeLICHNUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccnoHaIbHON AeSTeTbHOCTH.

1. TloBTOpEeHNE ompezercHNuiI OCHOBHBIX TMOHSATHH TeMBI B (popMe KOHTPOJIBHOTO ONpoca M MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO TOMAIIIHET0 3a1aHHA.

2. HaliTm KocHHyC yriia MeXay BEKTOpaMH X H Y, NPHHAICKAIUMU TPEXMEPHOMY EBKIUIOBY
MIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0a3HCOM.

1 -1 0 -1
a)x=| 4 |, y=| 3 |nHaoom®)X=|-4|, Y= 3
-2 2 1 -2

3. Pemnth 3amaun:
a) Jlaubl BekTOpbl & =2mM +4n, b =m - n, rme m,n equHUYHBIC BEKTOPBI, 00pa3yromue yrou 120°.
Haiitu yron mexmy BekTopamua u b.
6) Haiiti yroa mMexy IuaroHaasiMi mapajuienorpaMma, oCTPOSHHOro Ha BekTopax a = -2] + K, b =2i +
J.
B) [lans! ;b BekTopoB |a | = 11, |b| = 23, |a - b| = 30. Onpenenuts |a + b|.

Ha Oom
r) B miockoctr HaxomsTcs Tpu BekTopa @, b u ¢. M3sectHo, uro |[a | = 2, |b| = 3, |¢| = 5, yron mexmy
BekTOpamu a u bpasen 60°, a yron Mexay BekTopamu bu ¢ Toxe 60°. Haiitn umay Bektopa d =-a+b -
c.
1) OnpenenuTs JUIMHBI BEKTOPOB, HA KOTOPBIX IIOCTPOCH MapajIesIorpaMM ¢ AuaroHainsiMu ¢ = 2i - j + 3K,
d = 2i - 2j+ 4k.
e) Ilpu kakux 3HavYeHHsX o U Feextopeida = -2i +3] + pk ub = ai - 6j+ 2K, OyayT KOJUIMHEAPHBI,
OpPTOTOHAJILHBEI.

—
—

4. HaiiTy 10112 /1b TPEyTroNbHUKA, TOCTPOEHHOT0 Ha BEKTOpax & u b , €CIIU

XS NCRLY S -y



Ha 0om
BbIUMCINTL IUIOWAAb TPEYTOJBHUKA, MOCTPOCHHOTO Ha BEKTOpax C =—M+ 20, d=3M-f, ecm
|m|=5,|0|=4,¢=7/6.
5. Nansl Bepunsl Tpeyroasauka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero miomans.

Ha 0om

[TpoBeputh, OyAyT MK KOJUIMHEAPHBIMH CIICAYIOIINE BEKTOPHI: ¢ (4,-2; 1), d (8; -4; 4).
6. Pemmmts 3amaun:
a) BeIacHUTBH, ABNSETCS M TUHEWHBIM MPOCTPAHCTBOM MHOXKECTBO BCEX alTeOpandecKUX MHOTOUWICHOB
OJTHOW TMepeMEHHO: CTENeHH He BhIlIe N, CTENEHH N, CTEemeH! Bhlie N?
0) BEISICHUTE, SBISETCS U JIMHEHHBIM ITPOCTPAHCTBOM MHOYKECTBO BCEX PEIICHHM CHCTEMBI N JIMHEWHBIX
OJTHOPOAHBIX YPaBHEHHH C N TIEpEeMEHHBIMU?

Ha 0om
B) BvIAcHUTH, fABISETCS JIM JMHEHHBIM TMPOCTPAHCTBOM MHOXKECTBO: BCEX MAaTpHIl pasMepa M XN,
JUarOHAILHBIX MaTPUIL MOPsIIKA N, HEBBIPOXKIACHHBIX MaTPHII MOPsIKa N, BEKTOPOB?
r) KakuM m0mKHO OBITH YHCIIO @, YTOOBI MHOXKECTBO, COCTOAIIEE M3 OJHOTO ATOTO YHCIA, SBISIIOCH
JIMHEWHBIM NPOCTPAHCTBOM?

3ansarue 2
Heﬂb: aThb 3HAHUS HOHO)KCHHIZ I/I3y‘Ia€MOFO Kypca nu HpI/IBI/ITL HAaBBbIKU HpI/IMCHeHI/ISI MAaTEMATHUYCCKHUX
METOJIOB peIlicHHS 33724, B TOM YHclie, B chepe MpodecCHOHANEHON ICATETLHOCTH.

1. IToBTOpEeHME OmMpe/eeHUI OCHOBHBIX MOHITUN TeMbl B (DOpME KOHTPOJLHOIO ONpOca M IMPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO TOMAIIIHETO 3a1aHHs.
2. Pemuts 3apaun:
a) laubl Tpu BekTopa a = (2; -2), b = (2; -1), ¢ = (2; 4). Haiitu koopauHaThl BeKTOpap= 2a - b + Cc u
PAa3JIOKHTh €ro 10 BEKTOpam a u b.
6) Haiitu mnay Bektopa @ = 2i + 3 j - 6K u ero HampassFOIue KOCHHYCHI.
B) Haiiti poekiuio Bektopa a =i+ j + 2k Ha Bektop b =i - j + 4k.

Ha 0om
r) Jausl getsipe BekTopa a=(2;1;0),b=(1;-1;2),c=(2;2;-1),d=(3; 7; -7). Pa3moxuTh a 1o BEKTOpamM
b, ¢ nud.
1) Bektop cocraBnser ¢ ocsimu Oyu Oz yribel cootBeTcTBeHHO 60° 11 120°. Kakoif yroi oH COCTaBIsIeT ¢
ocbio Ox.
e) Jaubt Bekropsia = 3i - 6j - K, b =i + 4j- 5k u ¢ = 3i +4j + 2k. HaiiTi mpoexiuio BekTopa a + C Ha BEKTOP
b+c.
3. Haiitu BekTopHOE nipou3sBeneHue Bekroposa = 2i + 3j - k, b = 3i - j- 4k.

Ha 0om
BynyTt nu xommHeapHbl €1 = @1 - d2; C2 = 2d1 + @2 BEKTOPBI IOCTPOCHHBIE 110 BEKTOPAM:
a=2,1,1) u a2=(0,3,1)
4. PemuTs 3amaun:
a) B mexoropom 6asuce 3amannl Bektopsl a1 = (-2; 0; 1), a2 = (1, -1; 0), as = (0; 1; 2). BoIsICHUTE,
SBIISIETCS JIM BEKTOp 84 = (2; 3; 4) muHeHO# KoMOMHaMel BEKTOPOB di, az, as.
0) BBIACHUTD SBIIAIOTCS T IMHEHHO 3aBUCUMBIMHU MJIM JIMHEHHO HE3aBUCHUMBIMH BEKTODBI:
a1 =(-7;5;19), a2 =(-5;7;-7), as=(-8; 7; 14).
B) BeIACHUTB, 00pa3yroT u 6aszuc TpexmepHoro npocrpanctsa R® Bexroper: a1 = (1; 1; 1), a; = (1; 0; 1),
as=(2;1; 2).

Ha Oom



r) B Hexoropowm Gaswuce 3aganbl BekTophl a1 = (2; 1), a2 = (-1; 3). Haiitu Bce 3HaueHus M, IPH KOTOPBIX
BekTop b =(1; m) B ToM xe Oa3uce ABASCTCSA TUHEHHON KOMOMHAIIUEH BEKTOPOB @1 Hay.

1) BEIICHUTS SIBIAIOTCS M THHEWHO 3aBUCHUMBIMH HITH THHEWHO HE3aBUCHMBIMHU BEKTOPBI:

a1=(1;8;-1), a2=(-2; 3; 3), az =(4; -11; 9).

€) BoiacHuTE, 06pa3yioT i 6a3uc 4ETBIPEXMEPHOTO IIPOCTPAHCTBa R* BEKTOPHI:

a=(1 111, @2=(10;1,0), as=(0;-1;0; 1), as=(1;0;0; 1).

5.Pemntr3anaun:

a) [lana matpuua nepexoaa

2 -1
3 5

A:

ot Gasuca (€1, €2) k 6asucy (€'1, € 2). HaiiTu KoopauHaTEI BEKTOPOB €1, €, B Gasuce (€'1, € 2).
0) [lana maTpuia nepexoaa

1 2 -1
A={3 1 0
2 0 1
oT Gasuca (1, €2, €3) k 6asucy (€'1, € 2,8'3). Haiin koopauHats BekTopa €2 B Gasuce (€1, €2, €3).
Ha 0om
B) Jlana marpura
1 0 1
A= 0 0 2
-1 3 1

nepexoja oT 6asuca (€1, €2, €3) k 6asucy (€'1, € 2,8"3). HaliTi KoopuHaThI BEKTOPOB €1, €2 ,83 B 6a3uce
(e"1, €2,€%).
r) Haiitu Mmatpuity nepexoza ot 6aswuca (€1, €2, €3, €4) K 6a3ucy (€s, €s, €2, €1).

3anasarue 3
Henwb: gaTh 3HaAHMS MOJOXKEHUM M3ydaeMOIr0 Kypca W NMPHUBHTh HABBIKM MPUMEHEHHUS MAaTEMaTHUYECKHX
METOJIOB PEIIeHUs 3aj1a4, B TOM 4YHCIie, B cepe npodeccnoHanbHON AeITeIIBHOCTH.

1. TloBTOpEHUE OMpe/eNeH!iI OCHOBHBIX MOHSATHHA TeMbl B (DOpMe KOHTPOJIBHOTO OMpoca M MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO IOMAIIIHETO 3a1aHHA.
2. Haiiti MaTpuily THHEHHOTO TIpeo0pa3oBaHusl, IEPEBOIAIIETO KXKIBIH BEKTOP

X X X X =%
X= X2 B BCKTOp Y = X2 + X3 s Ha 0omM X = X2 B BCKTOPp y = 2X3
Xy X, = Xg Xq X, —3X,

3. HaiiTi MaTpuIly TMHEHHOTO IPe0oOpa30BaHusl, IEPEBOIAIIEIO KaKABIM BEKTOP X IBYXMEPHOTO
BEKTOPHOT'O MPOCTPAHCTBA B BEKTOP Y IO CIEAYIOMIEMY aJITOPUTMY:

a) CHMMETPUYHOE OTOOPaKEHNUE OTHOCHTEIILHO NPSIMON X1 = X2 ;

0) cuMMeTpuUHOE 0TOOpaKeHHUE OTHOCUTENBHO NPsMOH X1 = 0, a 3aTeM CUMMETPUYHOE 0TOOpaKeHHe
OTHOCHUTEIIFHO Havyalia KOOpIWHAT.

Ha Oom

B) CHMMETPHYHOE OTOOpaKEHHE OTHOCUTEIBHO MPSIMOM X1 = -Xa.

T) MOBOPOT Ha 45° TI0 4aCOBOW CTPEJIKE;

1) CHMMETPUYHOE OTOOpaXEHNE OTHOCUTENILHO Hayalla KOOPAMHAT, a 3aTeM CUMMETPUYHOE
0TOOpaKeHNE OTHOCHUTENBHO NpsiMoii Xz = 0.



4. BbISICHUTB SBISICTCS JK omniepatop A(x) THHEHHBIM, €CITH BEKTOP X = (X1; X2; X3):
A(x) = (x2- 2x3; x1+ x2; x1)  Ha dom  A(x) = (x1x2; X2 X3, X1X3).
5. Haiiti koopauHatel Bektopa Y = A(x), ecnu omrepaTtop A 3aman marpuieii 4 (B aToM Oasmuce):

0 01
-11
A=l1 1 2|, x=—€+2e,+€, Ha dom Az(z J; x=(2;-1).
121

6. Haittu Matpuiy 4™ muneiinoro onepatopa B 6asuce (€'1, € 2,€'3), 3amaHHOro MaTpuIeii A B 6asuce (€1,
€2,€3):

X 2 -1 0) e =2 +e,—6,;
_3 1 el:ez; *
A= s 1 y . Hadom A=|0 1 -1|; e,=2¢ —e,+2e;
- e, =e +e,. .
2o 0 0 1 e, =3¢ +€;

3ansarue 4
Heﬂb: aThb 3HAHUS HOHO)KCHPIIZ I/I3y‘Ia€MOFO Kypca nu HpI/IBI/ITL HaBBbIKU HpI/IMCHeHI/ISI MAaTEMATHUYCCKHUX
METOJIOB pEIlCHHS 3a7a4, B TOM YHclie, B chepe MpodecCHOHANBHON ICATETLHOCTH.

1. IToBTOpEeHME OmMpe/eeHUI OCHOBHBIX MOHITUN TeMbl B (DOpME KOHTPOJLHOIO ONpoca M IMpOBEpKa
CaMOCTOSITETFHON Pa0OTHI IO BBHITIOIHEHHIO TOMAITHETO 3a/1aHusl.
2. Haiitu coOCTBeHHBIC 3Ha4YCHUSI U COOCTBEHHBIC BEKTOPA JIMHEHHOTo oneparopa A (MaTtpuna A):

11 8 2 0 -6
2 4 3 4
a) A= ; 6) A=|0 2 0 |; Ha oom B) A= ; ) A= 1 3 =2
-1 -3 -2 1
1 0 -1 -1 0 1

3. Haiitu 6a3uc, B KOTOpOM JIMHEHHBIN oriepatop A, 3ajaBaeMbIii MaTpuIlei A4, UMeeT TUaroHaIbHbIN

BHU/T;
2 -2 0
1 2
A= ; Ha oom 0) A=|-2 1 =2|.
4 3
0 -2 0

4. BISICHUTB, IPUBOJUTCS JIK K TUAroHaJbHOMY BUymaTpula A. EcnunpuBoauTcs, TO 3anucarh €e
JaroHaJIbHBIN BUI:

2 5 3 3 -2 -1
A=|0 3 4|, Ha dom 06) A=|0 0 3
0 0 -6 3 0 O

5. Hanmcats kBagpatuunyto ¢popmy L B MaTpudHOM BHIE:
L= 3X12 + Xz2 - X1Xo2HA 00OM L= X12 + X32 - 2 X1X2 + 5X1Xa.
6. HaiiTi panr kBagpaTuaHoi Gpopmsr L:
L= X12 + X22 + X32 + 2 X1XoHa 0om L=2 X12 - X22 +3 X32 + 2 X1X2 + 6 X1X3.
7. Haiitu kBampatudnyto GopMy, MOJYyUYESHHYIO U3 JAHHON yKa3aHHBIM IIPeOOpa30BaHUEM:

L=3% — X5 +4XX,; Ha dom L =2x5+4x2 —2xx, + x,x;;
X =Y1+Y,~VYs
X1:2y — Y2
{ 1 2 X=Y1+Y,+Ys,
X =Y+ Y, _
X3=Y:+Ys

8. [IpuBecTH K KAHOHUYECKOMY BHJy KBaJpaTHYHbIE (GOPMBIL:



L=2 X12 - 3X32 -4 X1X2 + 4 X1X3 - 8XoX3 Ha oom L= X12 + 2 X1 X2 + 2 X2 X3.

9. MccnenoBaTh Ha 3HAKOOIPEIEIICHHOCTD KBaApaTHIHYI0 popmyL.:

L = X1? + 4X% + 3X3%+ 2 XaXo Ha 0om L = -2-X2% - X1% - X1Xz + 2 X2 X3 - 2 X.

10. HaiiTu Bce 3HaueHus mapaMeTpa M, MpHU KOTOPBIX MOJIOKHUTENBHO (OTPULATENbHO) ONpPEAeIICHBI

KBaapaTuIHbIe (HOpPMBIL:
L =2 X12 + X2% + MXa>+ 2 X1X2 - 2X1X3 - 2X2 X3 (L = -X12 + MX2? + 3Xa?+ 4 X1X2 + 2X1X3 + 2X2 X3)

Ha oom

L=mxi?+2-X22 + 3 X3 + 2 X1Xo + 2 X1 X3 + 4 Xo X3 (L = -2 X1 -2 X2? + MXa>+ 2 X1X2 + 4X1X3 - 2X2 X3).

Tunoevie 3a0anusn 011 KOHMPOJIbHOU padomul

1.

KosnuHeapHs! in BEKTOpHI ¢; = 28 + 4b u ¢ = 3b-3, ecmm a= {1; -2 3}, b = {3; 0; —1}
?

Haiigure kocunyc yria mexay Bekropamu AB u AC , eciiu A(1; — 2; 3), B(2; 3; 5), C(6; 2;
3).

JlaHbI BEKTOPHI a = {l; -2 3} ub= {3; 4; —1}. Haiigure BeKTOPHOE MTPOM3BEICHUE, CHHYC
yriia MeXy HUMH, TUIOINAIb MapajuieiorpaMMa, IOCTPOSHHOTO Ha 3TUX BEKTOpaXx.
Hokaxwure, uro touku A(5; 7; 2), B(3; 1; -1), C(9; 4; —4), D(1; 5; 0) nexxatr B OmHOI
[IJIOCKOCTH.

Haiinure o6bem nupamuasl ABCDu anmuny BBICOTHI, OmylneHHON Ha rpanb BCD, ecnu
BepmuHbl uMetoT koopauHatel A(0; 0; 1), B(2; 3; 5), C(6; 2; 3), D(3; 7; 2).

HaiimuTe 1uromanp mapajiienorpaMma, IOCTPOSCHHOTO Ha BEKTOpax 2a—4b u —-33+Db,
eciu |§| = ‘6‘ =1 a"b =30°

HaiimuTe cKalsipHOE M BEKTOPHOE IMPOU3BEICHHE BEKTOPOB 23 + b u —a+ 46, eciu
=2, |p|=3 adib.

Tema 5. D1eMeHTHI AHAJIMTHYECKON TeOMeTPHH.
Bonpocsl 1J1s1 yCTHOI0 onpoca:

1.
2.

No ok ow

o

9.

10.

[IpsiMast Ha MIOCKOCTH.

VYpaBHEeHHs] TIpSIMOM Ha IUIOCKOCTH: OOIee ypaBHEHUE, YypaBHEHHUE C YIJIOBBIM
K03 UIIMEHTOM, ypaBHEHUE IPSIMON B OTpe3KaX, ypaBHEHUE MPSIMOM, TPOXOIIIeH yepes
JIB€ TOUKH, MapaMETPUUYECKUE YpaBHEHHUS MPSMOM, ypaBHEHHE MPSIMOW C HOPMAIbHBIM
BEKTOPOM.

VYcnoBus napaieIbHOCTH U MIEPIIEHIUKYIIIPHOCTH MPSMBIX HA IIIOCKOCTH.

VYron Mexay npsiMbiMu. PaccTosiHuEe OT TOUKH J10 MPSMOM.

KpuBbie BTOporo nopsijika: OKpy»HOCTb, 3JUIMIIC, TUIIepOoia, napadoua.

[1nockocTh B IPOCTPaHCTBE.

VYpaBHeHHs TIOCKOCTH: 00liiee ypaBHEHUE, YpaBHEHUE IJIOCKOCTU B OTpE3KaxX, ypaBHEHUE
MJIOCKOCTH, TPOXOJAIIEH 4Yepe3 TPU TOUYKH, MApaMETPUUYECKHUE YPaBHEHHMS IJIOCKOCTH,
ypaBHEHHUE TIJIOCKOCTH C HOPMAJIBHBIM BEKTOPOM.

VYcnoBus napaieIbHOCTH U MEPIEHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH.

Yron Mmexay mioCKOCTSMH.

PaccrosiHre OT TOUKH 10 TIOCKOCTH.

IIpakTHyeckue 3a1aHus:
3ansrtue 1



I_Ie.IIbI JaTh 3HAHUA MOJIOXKCHUI HU3ydacMoOro Kypca U NpuUBHUTHL HABBIKU MPUMCHCHUSA MATCMATHYCCKUX
MCTOJ 0B pCIICHHUA 3a/ia4, B TOM 4YUCJIC, B cq)epe HpO(bCCCHOHaJ'IBHOfI ACATCIBHOCTH.

1. IloBTOpeHHe ompeneNeHni i OCHOBHBIX MOHATHI TeMbl B ()OPME KOHTPOJIBHOIO OMpOca W MpOBEpKa
CaMOCTOSATEIbHON pabOTHI IO BHITIOTHEHHIO TOMAIITHETO 3aJaHus.
2. Pemuts 3agaun:
a) Ha ocu abcmcce HaiiTi TOUKy, oTCTOSIMIYI0 Ha pacctosiaue d = 10 ot Touku A(2, 6).
6) Ha ocsix abcirice v OpIHAT HAWTH TOYKH, paBHOYIaeHHBIE OT Touek A(2, 3) u B(5, 6).
B) [Jlanbl Tpu BepumHbl napaenorpamma: touku A(3, -5), B(5, -3), C(-1, 3). Onpenenuts 4eTBEPTYIO
BepimHy D, mpoTtnBomnonoxHyio B.
r) Touku A(-2, 1), B(2, 3), C(4, -1) — cepenuHbl CTOPOH TpeyroibHUKA. HaiiTh KOOpIHMHATHI €r0 BEPIIKH.
1) HaiiT ieHTp Macc OHOPOAHON IUTACTHHKY, UMEIOIIEH (OpMy TpeyrojibHUKa ¢ BepiuuHamu A(2, 4),
B(0, 1), C(4, -2).
e) JIexxar i1 Ha oHOM TIpsiMoii Tpu manuble Toukn A(2, 0), B(6, 4), C(11, 9).

Ha 0om
k) Otpe3ok, orpannueHubii Toukamu A(1, -3) u B(4, 3), pasnencH Ha Tpu paBHble 9acTu. ONpPEneTUTh
KOOPJIWHATHI TOUYCK JETICHHS.
3) Jaus! Bepimunbl Tpeyroasanka: A(3, 5), B(-3, 3), C(5, -8). OnpeaeauTs ATHHY MEAUAHBI, TPOBEACHHON
u3 BepuHsbl C.
1) CocTaBHUTh ypaBHEHHE MHOYKECTBA TOYCK, PAaBHOYIAJICHHBIX OT IBYX MaHHBIX Touek: Mi(-4, 3) u M>(2,
5).
k) CocTaBUTh ypaBHEHHE MHOYKECTBA TOYEK, paBHOYMaieHHBIX 0T ocu Oy u Touku F(4, 0).
1) CocTaBuTh ypaBHEHHE TpaeKTopuu Toukd M(X, Y), KOTOpas mpu CBOEM JBMKECHHH OCTA€TCS BIBOC
ommxke k Touke A(0, -1), uem k Touke B(0, -4).
M) Tpeyroabpauk koopaunatamu BepimH: A(3, 5), B(9, -3), C(0, 1). Haiitu nnuHy GrccekTpucs yria A.

3ansarue 2
Henwb: gaTh 3HaHMS MOJOXKEHUM HU3ydaeMOIro Kypca U NMPHUBHTh HABBIKM MPUMEHEHHUS MAaTEMaTHUYECKHX
METOJIOB peIleHHS 3a7a4, B TOM YHcClie, B cepe MpodhecCHOHANTBHON AeATETLHOCTH.

1. IloBTOpeHue ompeneneHnii OCHOBHBIX MOHATUI TeMbl B ()OpME KOHTPOJIBHOTO OIPOCa W MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO TOMAIIIHET0 3aJaHHA.
2. Pemuts 3agaun:
a) CocTaBUTh YpaBHEHHMS MPSAMBIX, TIPOXOASAIINX yepe3 TOUKy A(-4, 1) mapaiensHo 0csiM KOOP/HHAT.
6) CocTaBuTh ypaBHEHHUE NPSMOIL, poxosiieit yepes nse Touku A(-4, 2) u B(3, -1).
B) COCTaBUTh ypaBHEHUS MPSIMBIX, MPOXOAANINX yepe3 Touky M(2, 3) mox yron 45° x npsimoit 5x + 2y — 4
=0.
r) Uepes Bepmmnbl TtpeyrompHuka A(-1, 2), B(3, -1), C(0, 4) npoBeneHbl MpsMble MNapauICIbHO
MPOTUBOJEXKAITNM cTopoHaM. COCTaBUTH UX ypaBHEHHE.
1) Hdaubl cepenunbl ctopoH TpeyronbHuka P(1, 2), Q(5, -1),R(-4, 3). CoctaBuTh ypaBHEHHS €T0 CTOPOH.
e) CocTaBUTh ypaBHEHHUE MPSIMOM, MPOXOAIICH Yepe3 TOUKY IepecedeHus MpsaMbIx SX -y +10=0u 8X +
4y + 9 = 0 mapamenbHO npsamoit X + 3y = 0.

Ha Oom
) Haiitu yron mexmy mpsimoit 3X + Y - 6 = 0 u nipsimoit, poxositeit uepes Touku A(-3, 1) u B(3, 3).
3) Jlana mpsamast 2X + 5y - 1 = 0. CocraBuTh ypaBHEHHE NpPSIMOM, mpoxo el yepe3 Touky M(-1, 3):
NapajuieNbHO JAaHHOU NPSMOiL; NEPIICHAUKYISIPHO JAHHOK IIPSIMOIA.
n) [danbl gBe mpsimple Y = 3X -2 u 3X -y + 12 = 0. CocraBuTh ypaBHEHHE NPSIMOH, IPOBEACHHON
napajiesbHO JaHHBIM Ha PABHOM PacCTOSHUHN MEXIY HUMHU.
k) CocTaBUTh ypaBHEHUE TIPSIMOH, TIPOXOASIIEH Yepe3 TOUKY MepeceueHus NpsaMbix 2X - 3y + 5=0u 3X
+y - 7 =0 nepneHAuKyJISPHO K IPIMOH X = 2Y.



1) CocTaBUTh ypaBHEHUE NEPIECHANKYJIsIpa K IpsaMoil 8X + 4y - 3 = () B TOUKe TIepeceveHus ee ¢ IpsSAMOH X
-y= 0.

Tunoevie 3a0anusn 0131 KOHMPOJIbHOU padomul:

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

yroi A (rpamycHas Mepa);

ypaBHEHUE CTOPOHBI AB;

ypaBHEHHE MEMAHBI, IPOBENEHHOM U3 BepLuHbI C;
ypaBHEHUE BBICOTHI, IPOBEAEHHON U3 BeplInHbI C, U €€ JJINHY;
. mwomans A ABC.

IToCcTpOUTh JaHHBIN TPEYTOIbHUK.

SurwNE

Tema 6. KoMIuieKkcHbIE YHCIA.

Bomnpocs! 111 yCTHOr0 onpoca:

1. Mojenu npeacTaBieHUS KOMIUICKCHBIX YUCEII.

2. AnreOpanueckas Gopma npeacTaBICHUs] KOMIUIEKCHBIX YHCEIL.

3. TpuroHomerpuyeckas U MmokasateibHas (OPMbI MPEIACTABICHUS KOMIUICKCHBIX YHCEI.
IIpakTH4yeckue 3aaHus:

3ansarue 1

Iean: naTh 3HAHUSA MOJOKEHHH H3y4aeMOro Kypca W MPUBUTH HABBHIKH MPUMEHEHHUS MaTeMaTUYeCKHX
METOJIOB peIlcHHS 33724, B TOM YHcle, B chepe MpodecCHOHANBHON ICATSTLHOCTH.

1. IToBTOpEeHME OmMpe/eeHHUI OCHOBHBIX MOHITUNH TeMbl B (DOpME KOHTPOJBLHOIO ONpoca M MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIIIOJHEHUIO TOMAIIIHETO 3a1aHHsL.

2. Jlanbl koMIuteKcHbIe uncia Z1 = 15 + 81, zo = 4 - 3i. Haiitu: a) z122; 0) Z122; B) 21/Z5.

3. JlaHbl KOMIUIEKCHBIC 4yncna z3 = 1 -1, 22 = - V3+i. [IpencraBuTh B TPUTOHOMETPUIECKOH opMe U
HaWTU:

a) 2122; 0) 7,%®

Ha 0om
B) 21/22; I‘)3\/ 2.
4. Komruekcubie uncna zi = 1 -1, 2= -\ 3 + i npecTaButh B okasatenbHOi GopMe U HalTH: a) 21Z2; 6)
21/ 2.

Ha Oom
Kommexchpie uncna 1 = 1 -1, 22 = -\ 3 -1 mpencraButh B okasatenbHOI GopMe U HAlTH: a) Z122; 6)
21/ 2.
3ansTue 2

I.Ie.m:: JaTh 3HAHUA MTOJIOKCHHH N3y4yacMoOro Kypca M IpUBUTb HABBIKW NPHUMCHCHUA MAaTEMaTHYCCKUX
MCTOJ 0B pCIICHHUS 3a/ia4, B TOM YUCJIC, B cq)epe HpO(l)CCCI/IOHaJIBHOfI ACATCIBHOCTH.

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

2. TTocTpOUTh MHOXECTBO TOYEK ZII0 YCIOBHSIM:
a) |2|<3; 0) z|<2wmua2<¢o<m Haodom B)2<|Z|<4u -n<o<m/2.

3. Haiitu Bee 3Hauenns Y -1.  na dom Berunciuts (4 - 3i) / (4 + 3i).



z,=3-4i, 22:—2+\/§i
9KCIIOHCHIIMAJIbHOM (I)opMe u I/I306paBI/ITL Ha KOMIUICKCHOM IIJIOCKOCTH 3TH qucia, a TaKkxKe
2+12,, 7,-1, 1,1, 7,17,

4. JlaHbl KOMIUIEKCHBIE YUCTIa . IlpexcTaBuTh B TPUTOHOMETPUUECKON (popMe H

3ansaTue 3
Iean: naTh 3HAHUSA MOJOXKEHUH M3y4aeMOro Kypca W MPHUBUTH HABBIKH MPUMEHEHHUS MaTeMaTHYECKHX
METO/IOB pEIEHMS 3aa4, B TOM YHUCIE, B cepe MpodeCcCHOHANBHON AeATETFHOCTH.

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

2. JlaHbl KOMIUIEKCHBIC uucha Z1 =5 - 12i, 2 = -6 + 8i. Haiitu: a) z1+72; 0) 2122; B) 21/Z>.
3. Beruncnuts:

2) @b a-bi 6 G waoom w) (-0 1) iR x) JEe.
(B -i)

4. PelmuTh ypaBHEHUS:

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

Ha 0OM T) X+ x+4=0; nm) x°-64=0.

2 cemecmp

Tema 7. @DyHKIMH OAHOM NepeMeHHOIA.

Bonpocsl 1151 ycTHOr0 onpoca:

Omnpenenenue npenena.

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

OcCHOBHBIE METO/IbI HAXO0XKIEHUS MTPE/IETIOB.

OKpeCcTHOCTh TOUKH.

Brruucnenue npenena GpyHKINUH.

[TpuMeHeHHe CBOUCTB MpeienoB GyHKIMHI.

Heonpenenennoctu pa3inuyuHbIX BUIOB.

OcCHOBHBIE CIIOCOOBI PACKPBITUS HEOTIPEIETIEHHOCTE.

3ameuaTeNbHbIE PEAEIbI.

HaxosxneHue npenenoB (yHKIMU C TOMOUIbIO 3aMeYaTeIbHbIX IPEIeIIOB.
[Tpupamienue aprymenTa, npupamienue QyHKIUH.

HenpepsiBHOCTh. CBONCTBA HENPEPHIBHBIX (PYHKIIUIA.

Knaccudukanus Touek pa3pbiBa. YcTpaHUMbIE U HEYCTPaHUMbIE TOUKH pa3phiBa.

CoNoOARWNE

N Y
rPWODNEO

HpaKaneCKne 3aJJaHUA:
3anarue 1

I_IeJILI JaTb 3HAHUA MOJIOXKCHUI HU3ydacMoOro Kypca U NpUBHUTHL HABBIKU MPUMCHCHUA MATCMATUYCCKUX
MCETOJ 0B pCIICHHUS 3a/la4, B TOM YUCJIC, B cq)epe HpO(l)CCCI/IOHaJIBHOfI ACATCIBHOCTH.

1. IloBTOpEeHME OmMpe/eNeHNiI OCHOBHBIX MOHITUNA TeMbl B (DOpME KOHTPOIJBLHOTO OMpOca W IMPOBEpKa
CaMOCTOSITEITEHOM pabOTHI IO BBITIOJIHCHHIO IOMAIITHETO 3aaHusl.



2. Onpenenuts 00J1aCTH CYIIECTBOBAHUS M 00JaCTH 3HAYCHUHN CIICAYIOMUX ()yHKITHIA:

Y=V oy =000 =4). e )

Ha oom

Jx
r)y=\/2+x—x2 ; ﬂ)yzlogzlog4x; e)y_SinﬂX_

y =ax+Db, e a,beR.

3. I[loctpouts Tpaduk GyHKIHN

4. Ioctpouts Tpaduku GyHKIIUIA:

)y =X 6) Y =-2x+3)" +1 By =3 1)y = =2 1)y =log, (2); ) y=sin2x

2

Ha 0om
K)Y =203 3) Y = 2%+ 52 W) Y =25 10 Y = 2 )y = log, (-2X);
X X— Py

2

M) Y =log, (3—2X)*; H) y =—3sin2X.

2

5. Haitn:

1
f(X) = —
a) f[f(X)] , ecin ) 1-Xx: ) F(x) ,ecin f(ijz NG

X+1
Ha 0om
—y2 _
f(x) e f(x+1)=x"-3x+2
6. Haiitu:
. 3X+ . 33X+ . 2x2—x-1
a) hm3 5; 0) hm3 5; B) im————;
-7 X—5 x5 X—§ x—1 (X_l)
Ha Oom
) -7 . X2=2x
r) lim ;o) Iim———.
) X—8 ) X2 —4x+4
7. BbIUNCINUTh TIpeiesnbl
2 2 2
. X° -1 . x=1 . x° -1
a)lim————; ¢)lim_————; p)lim_————.
X0 2X° —x -1 o1 2X° —x—1 x>0 2x° —Xx -1
8. Haiitu npenensi:
. 3xP+2 A . 4Ax+sinx ) 1 2
a) im—7r——; im ————; B) im———; r) lim| —— > s
0 4%° + X +1 X0 26 4 3 X% X —COS X ~1(1-x 1-x

2_ 4 3_
) lim(\/X2+1—\/ 2-1); e) lirrllx—l; x) limw'
X—>0 X—. X —

Jx-1 xon 3x2 — 2x* + X

Ha oom



x-3 x*-9

3) lim
) x> -16

M) Xlim (\/X -3 —\/X +2).

; 1) lim ; K) lim —————; 1) lim
) x—o0 X 4 ¥ ) x—>wo4x+1+3x ) X—3

5x* —x*-15 L 2X=3F A . ( 1 6 j

9. Haiitu npenensi:

. sin4x __sinx® . . 2Y _ (x+5Y
a) lim ; 0) lim— ; B) lim3x-ctg2x; Iim|1+— ; lim| — | ;
) x—0 Sin8X ) x—0 5||"|5X B) x—0 g F) X—)oo( Xj ﬂ) X"“°(X+1j
Ha 0om
5
. 3 . 7x -
e) limsmzx; K) lim—tg 43X; 3) lim—sm52X; 1) lirn( 2+1j ; K) lim[l+3xj .
x>0 X x>0 10X x>0 4% x>0\ 2X+5 x>0 14X
Tunoevie 3a0anusn 011 KOHMPOIAbHOU PAOOMBbL:
Brraucnure npeaenbl:
2 J—
1. lim x—4; 5 lim i—f—x
X—>2 X2 —5x+6 x->3{ X—3 X°-9
22
2. lim3" 5X; 6. Iim(\/x2+7x—3—\/x2—6x—8);
x>0 10x%°? X—>e0
2 . sin’5x
i : 7. lim :
3. lim(L+3x)sx; iy
5 3 2
4. jm S t2x -1 8. lim(1+3x)5.
x>0 4x? + 4x° +17 x>0

Tema 8. ludpepenuuansuoe nucuucienue ®OIIL.

Bonpocsl 1J1s1 yCTHOTO onpoca:

HuddepennmpoBanue. [IponsBoHasi.

['eomerpuueckuii ¥ GU3NYECKUN CMBICT POU3BOTHOM.

[TpaBuna quddepenurponanus. Tabaua NPOU3BOAHBIX OT 3JIEMEHTAPHBIX (PYHKITHH.
[ToHsiTHE O MPOU3BOAHBIX BHICIINX ITOPSIIKOB.

[TpumeHeHre mpOM3BOJHOMN JJIs BBIYKUCIICHUS MpeaeoB (mpasuio JlonuTans).
HeoOxonumble W J10CTaTOYHBbIE YCJIOBUS BO3pACTaHUs WM yObIBAaHMS (DYHKIUH.
HeobOxonuMmele 1 JOCTaTOYHBIE YCIOBUS SKCTpEMyMa (PYHKITHH.

7 BornyTocTs u BBITYKJIOCTh IpaduKa QyHKIUH.

8.  Touka meperu6a. JlocTaTOYHBIC YCIOBHS BOTHYTOCTH (BBITYKJIOCTH ) TpaduKa.

9 HccnenoBanue GyHKIMIA C MOCIEAYIONIMM OCTPOSHUEM Tpaduka.

10. Omnpenenenue GyHKINH IBYX U HECKOJIBKUX MEPEMEHHBIX.

11. YacTHble NPOU3BOJHBIE IEPBOTO U BTOPOTO MOPSIKOB.

12. Tomuwii nuddepennman GpyHKIMNA HECKOIBKUX IEPEMEHHBIX.

13. DxcrpemyM (QYHKIHU HECKOJIBKHX MEPEMEHHBIX.

oukrwdE

IIpakTHyeckue 3a1aHus:
3anstue 1

I.Ie.m:: JaTh 3HAHUA MTOJIOKCHHH n3ydacMoro Kypca v NnMpuBHUTb HAaBBIKU MPUMEHCHUA MaTEMAaTUYCCKUX
MCTOJ OB pCIICHHUS 3a/la4, B TOM 4YUCJIC, B cq)epe HpO(l)eCCI/IOHaJIBHOfI ACATCIBHOCTH.



1. TToBTOpEeHME OMpe/CNeHU OCHOBHBIX MOHSTHH TeMbl B (hOpME KOHTPOJHHOTO OMNpPOCa U MPOBEpKa
CaMOCTOSTEITLHON Pa0OTHI ITO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Haiiti mpon3BogHbIE (DYHKITHIA:

3x

=2
a)y=5"In’x; 6) y=—t2: B) y =x’log, X; 1) y =———: 1)y =3xIn(1—x°);
\/c052x X—e

Ha 00M

e) y:\“/l+e4X +5; %) y:%; 3) y:exxll—e2X +arcsine”.
+X

3. Haiitu npou3BoHble PYHKIMNA U BEIYUCIUTD UX 3HAUYEHHSI TPU X= Xo!

a)y= \/l +In®x; X, =1; 6) y =In(X +\/X2 +12); X,=2 Haoom B) y=sinx-e*; x, = %
_ay?
4. HanmcaTh ypaBHEHHE KacaTeIbHONH M HOPMAJIH K TpauKy QYHKIUH y =3x B 3a/IaHHOM TOYKE
M (-2, 12)
3ansTue 2

Heab: nath 3HaHUS MOJOKEHUI M3y4aeMOro 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 MPOBepKa
CaMOCTOSITETIbHOM PadOThI IO BHINOJIHEHHUIO TOMAIIIHETO 3a1aHHs.
2. HaiitTu nepByo 1 BTOPYIO IPOU3BOAHBIC (YHKIINH:

y= In(thZ)Ha ooM y=5x +1[(X—In X) .

3. Haiitu mpousBoaHble X'y 0OpaTHBIX (QYHKITHIL:
Y=X+COSX Hadom y=2x+x".
4. Haiitn mpou3BojiHbIC Y'x OT HESBHBIX (DYHKIIMIA:
2X+y—4=0 mnaoom xIny+ylnx=0.

5. Haiitu mpou3BoaHbIe (PYHKINH, 3aIaHHBIX TAPAMETPHUYECKU:

1

X=2t+1, X_t+1’
s Ha oom

y=t°. y= t

t+1
6. Haiitn nuddepenimanst nepBoro nopsaka GyHKIwi:
y=i I X—_6; Ha dom y =arcsinx’.
12 x+6

7. Hatiti nuddepeHuanst BTOporo nopsiaka GyHKINN:

y=4x>—7x*+3 naoom y= 4%,
8. HaiiTi mpou3BoHbIE N-TO MOpsiaKa QyHKIIHIA:

y=xe* maoom y=5".

3ansarue 3



I_Ie.IILI JaTh 3HAHUA MOJIOXKCHUI HU3ydacMoro Kypca u NpuUBHUTHL HABBIKU MPUMCHCHUA MATCMATUYCCKUX
MCTOJ 0B pCIICHHUA 3a/ia4, B TOM 4YUCJIC, B cq)epe HpO(beCCHOHaJ'IBHOfI ACATCIBHOCTH.

1. HOBTOpeHI/IC OHpeI[CHeHI/If/i OCHOBHBIX MNOHSTHH TEMBI B (bopMe KOHTPOJIBHOI'O OIIpOoCa W IPOBEPKa
CaMOCTOSTEILHOU pa60TLI I10 BBIIIOJTHCHHUIO JOMAIIIHETO 3aaHuA.

2. Haiitn muddeperimans BTOporo nopsiaka QyHKIui:
a)y=cos2X Haoom ©)y=x>—3x>+3x; B) y=xsinx.

3. Pemuth 3amaun:

a) CoCTaBUTb ypaBHEHHE KacaTeJIbHOW M HOpManu K KpuBod Y = 8 / (4 + X?) B Touke X = 2 U B TOUKE
nepecedeHus ¢ ocbro Oy.
6) CoCTaBUTh ypaBHEHHMS KacaTeNbHBIX K KpUBOil Y = X° + 2X+1, meprneHauKyIapHbIX TpsaMoii Sy+ X-4
=0.

Ha Oom

B) CocTaBUTh ypaBHEHHSI KacaTelbHBIX K KpHBOH Y = (2X -7) / (X- 3), mapauienbHbIX MpsMoi 4X - y-2
= (0, nepneHIUKYJSIPHBIX TpsiMoi 2X + 2y-5 = 0.

4. UccnenoBath GYHKUIUH U TIOCTPOUTH UX TPaPUKH

X2

1
a)y Xz—l;ﬁ)y X

Ha oom

3Vx 5) y=x**(1-3x)

a)y:3x+1’

Sausrue 4
Hean: naTh 3HaHUS MOJOXKECHUI HU3y4aeMOro Kypca W MPUBUTh HABBIKW MPUMEHEHHUS MATEMATHUCCKUX
METOJIOB peIlieHHs 3a7a4, B TOM YHclie, B chepe MpohecCHOHANBHON ICATSTLHOCTH.

1. IloBTOpEeHHE ompeseNeHHiI OCHOBHBIX MOHITHH TeMbl B (DOpMe KOHTPOIBHOTO OMpoca W IMPOBEpKa
CaMOCTOSITENTEHOM pabOoTHI IO BBITIOJIHEHUIO IOMAIITHETO 3aJaHus.

2. UccnenoBats PyHKIMH U IOCTPOUTH UX IpaduKu:

X2 .
=2xe *'? y=" 2 2
a)y ; 0) 4 ; Ha 0om Y = X o NES
3. Pemnth 3amaun:
a) Texno nBrKeTcs npssMonuHerHo 1o 3akony S(t) = (4t + 3) / (t + 4), rae S u3mepsiercst B MeTpax, atl— B
cekyHaax. HailTu ckopocTh U yCKOpeHue Tena B MOMEHT t = 6.
0) Teno aBIKETCS IPSAMOJIMHEHHO 110 3aK0oHy S(t). OnpeeuTh CKOPOCTh M YCKOPEHHE Tella B YKa3aHHBIN
MomeHT BpeMenn to:S(t) =t3-2t2-t; madom s(t)=(2t+1)/(t+3); to=7.

Ha 0om

B) Teno, GpolIeHHOE BEPTHKAIBHO BBEPX, ABMKETCS 10 3aKoHy h(t) = Ot - 2t%,
Haiiti HavampHyr0 CKOpPOCTh B yckopenue Tena (fo = 0) 1 MaKCUMaIbHYIO BBICOTY MOJbeMa, IIPH KOTOPOii
ckopocts V(t) = 0.

4% PelmuThb 3aJ1a4i C 53KOHOMHWYCCKHUM COACPKAHHUEM



O0wem npoayKiuu U(en.), Mpou3BeACHHBIN Opuranoi pabourx, MOXKeT ObITh OIMCAH YpaBHEHUEM

u(t) = —§t3 + %tz +100t +50 (e0.), 1<t<8, Tne t—pabouee BpeMs, JachL

BbraucinTh NpOU3BOAUTENBHOCTE TPYAA, CKOPOCTh U TEMII €€ N3MEHEHUS Yepe3 yac Mocie Hadyaja
paboTHI U 3a 4ac JI0 €€ OKOHYAHUSL.
Ha 0om
O0bem npon3BoAcTBa 3uMHEN 00yBH U(e.), BBITyCKaeMOi HEKOTOPOH (PUpMOi, MOXKET OBITh OITUCAH
ypaBHEHHEM

u(t) =:—:§t3 —gtz +6t+2100 (e0.), The t—KameHAAPHBIA MeECAI] ToJa.

BbIUKMCIHTE POM3BOAUTEIBHOCTD TPY/1a, CKOPOCTh U TEMII €€ 3MeHEHHs B Havaje rojaa (t = 0) u B
KomHe roza (t = 12).

Tunoevie 3a0anusn 011 KOHMPOIAbHOU PAOOMBbL:
2

. . X .
HUccnenyiite cBoiictBa dpyukimu f (X) = 1 U TIOCTPOMTE ee rpaduxk.
X —

Tema 9. UnterpanbHoe ucuucienue ®OII.

Bonpocsl 1151 ycTHOr0 onpoca:

[TepBooOpaznas ¢pynkuus. OnpeneneHue HEONPeAEICHHOT0 HHTerpaa.
CBolicTBa HEOIpeIEICHHBIX MHTErpajoB. Tabauna cTaHJapTHBIX HHTETPAJIOB.
HenocpencTBeHHOE MHTETPUPOBAHMUE.

Meron 3aMeHBI IEPEMEHHBIX.

Meron HHTETPUPOBAHUS T10 YACTAM.

OmnpeneneHue onpeIeIEeHHOr0 HHTErpana.

®opmyna HetoTona-JIeiiOHuma.

CBolicTBa onpeieeHHbIX HHTETPAJIOB.

HermnocpencTBeHHOE HHTETPUPOBAHUE IS OIIPEIEICHHBIX HHTErPAJIOB.
Meron 3aMeHBI IEPEMEHHBIX ISl ONIPEACIICHHBIX HHTETPAJIOB.

Meron HHTErpUPOBAHMS 110 YACTAM JJI ONIPEACICHHBIX UHTETPAJIOB.
Boruncnenue miomaay miockoi Gpurypsl.

Brruucienue oobema Tena BpalieHusl.

Brrancnenue nponIeHHOTO My TH.

CoNoOA~WNE

O Nl o
rPWODNEO

HpaKTuquKue 3aJaHUA:
3anarue 1

I.Ie.m:: JaTh 3HAHUA MTOJIOKCHHH n3ydac€Moro Kypca v NpuBHUTb HAaBBIKU IPUMEHCHUSA MATCMATHYCCKUX
MCETOJ 0B pCIICHHUS 3a/la4, B TOM YUCJIC, B cq)epe HpO(l)CCCI/IOHaJIBHOfI ACATCIBHOCTH.

1. HOBTOpeHI/Ie OHpe,Z[eJ'ICHI/Iﬁ OCHOBHEBIX IIOHSITHH TEMBI B (bopMe KOHTPOJIBHOI'O OIIpOCa W MPOBEPKa

CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHCHHIO IOMAIITHETO 3adaHus.
2. HaﬁTH Heonpez[eneHHHe I/IHTeI‘paHBI METOAOM HCHOCpeJICTBeHHOFO I/IHTerI/IIZJOBaHI/Iﬂ

dx

[—— 2

a) \/F; 0) J.23X42+ldX; HaOOMB)IeXSAXdX.
X“(x°+1)

3. Pemuts 3agaun:



_93/[\2 3 2 3 _ 2
a)j—\ﬁ j\FXﬁJrl dx; 6).[ C0s 2X dx; B) I—(Z\%Ll) dx; 1) I—X 2X+ dx.

cos® x-sin® x x? -1

Ha oom

4. HaiiTi HeompeneieHHbIC HHTETPATBl METOIOM 3aMEHBI ITePEMEHHOM

J 2X dx In? x i
a) 1+x° . 0)" X ; HaOOMB).[—dX.
5. Pemuts 3agaun:
dx J’ x?
. 0) | /== dx, X=sint;
a) | —————; ) ;
)I9x2+6x+5 NS
Ha 0OM
dx 1
B[ t=—3 r)ji t=1+e”
exx? e*+1
3ansarue 2

Heab: nath 3HaHUS MOJOKEHUI M3y4aeMOro Kypca W MPHUBUTh HABBIKM NMPUMEHEHUS] MAaTEeMaTHUCCKUX
METOJIOB PeLIeHNUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccrnoHanIbHOM AeSTeTbHOCTH.

1. IToBTOpEeHME OmMpe/eeH!I OCHOBHBIX MOHITUNA TeMbl B (DOpME KOHTPOJLHOIO ONpOca M IMpOBepKa
CaMOCTOSITETFHON PabOTHI IO BBHITIOIHEHHIO IOMAIITHETO 3a/1aHusl.

2. Haiitu HeonpeieaeHHbIE HHTErpajibl METOIOM 3aMEHbI IEPEMEHHOM:

a)j xdx J_dex J-x+2x rJ. dx

\/xz 1 X2 +3 COS2X

3. HaiiTu HeonpeeneHHbIE MHTErPaJIbl METOIOM MHTETPUPOBAHUS 110 YaCTIM:

9
Ha oom

a) f In—x 0 6) [xe™ dx;

1-x
2 gy T jxln— dx.
B)I\/z—x dx; D 1+ X
4. HaiiTu HeonpeieleHHbIE MHTETPaJIbl OT PAIIMOHAIBHBIX IPOOEI:

X2dx ) dx .
)-[(x D)%(x+1) ° 6)J.(x—l)(xz—x+1) ’

Ha oom

Ha 0om

dx ) X" —X
gt D o0

3angsarue 3
Henb: gaTh 3HaHUS MOJOXKEHUM HU3ydyaeMOro Kypca W IMPHBHUTh HABBIKM MPUMEHEHHS MaTeMaTHYSCKUX
METOJIOB PEIIeHus 3a1a4, B TOM YHCIie, B cpepe nmpodeccnoHanbHON AeITeITbHOCTH.



1. IToBTOpEeHME OmMpe/eNeH!I OCHOBHBIX MOHITUNA TeMbl B (DOpME KOHTPOJIBHOTO OMpOca W IMPOBEpKa
CaMOCTOSTEITLHON Pa0OTHI ITO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Haiftn HeompemeIeHHBIC HHTETPAJIBI:

dx
a)jln(l—x) dx; 6)IX-Sin3X dx; B).[X‘*_,_XZ ’
| Ha oom
nx ax

3. Beraucnauth onpeaeneHHbIe HHTETPaIbL:

a) TZIn_x+1 dx; ©0) j.xlnx dx; B)J:i
1

dx .
L XyJX% +5x +1
L . Ha oom
r) sze"xdx ;) I Xsin X cos X dX.

-

4. Haiitu mmomaau Guryp, OorpaHIYeHHBIX CIIETYOIAMI KPUBBIMHU:

Ha 0om y=
3ansarue 4

Heab: nath 3HaHUS MOJOKEHUI M3y4aeMOro Kypca W MPHUBUTH HABBIKM NMPUMEHEHHUS] MAaTEeMaTHUCCKUX
METOJIOB PeLIeHUs 3aj1a4, B TOM 4Hucie, B chepe mpodeccnoHanbHOM AeSTeTbHOCTH.

1. TloBTOpEeHNE OmpezaereHNiI OCHOBHBIX TMOHSATHIA TeMbI B (popMe KOHTPOJIBHOTO ONpoca M MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO IOMAIIIHET0 3a1aHHA.
2. Haiitu momaay Guryp, orpaHIYeHHBIX CIEAYIOMIUMHI KPUBBIMU:

y=x"—2X, y=4x—x

Ha oom
y=x*, y=+x_
y=x"+3, xy=4,y=2, x=0
Ha 00M
y=3+2x-X>, y=x+1.
y:l, y:X'X=2
X
Ha 0om

a) y=x—=2x+3, y=3x-1, 6) y=(x+1)? y*=x+1.

3. BeruncnuTh HeCOOCTBEHHBIE HUHTCTpaJibl



4. BbIuuCIUTh HHTErpaIIBI (€CTH OHU CXOISTCSA):

T dx pax Tinx
‘”{F; 6)£%, m!?dx,

Ha 0om
T dx [ : o dx t dx
r)jz—; Il)jxe dx; e)_[—; }K)J. .
I X +4x+9 ) 2 \J0— X2 o JL— X
Tunoesvie 3a0anusn 011 KOHMPOIAbHOU PAOOMBbL:
Brruncnute uHTErpaitbl:
1. j(2x3 —3x+1)dx;
3x%dx
2. =57
COS” X
2
3. j(3x2 —2X + 2)dX;
1
3
X
4. I— dx;
1V 3X2 -2
5. _[sin3 X - COS XdX.
Tema 10. @®yHKUMN HECKOJbKHUX MepPeMeHHbIX.
Bonpocs! /151 yCTHOTO onpoca:
1.  Tlonarue HyHKIIUU HECKOTBKUX MEPEMEHHBIX.
2.  Ilpenmen m HempepbIBHOCTH (PYHKIHMH. YacTHBIE MPOU3BOJHBIE M MOMHBIN AuddepeHnan

GyHKIIH.

3. IlpousBojHas 10 HaPaBJIEHUIO, TPAUEHT (DYHKIIHMH.

4.  DkcTpeMyMbl (YHKIMM MHOTHUX MNEPEMEHHBIX, HEOOXOJMMOE U JIOCTATOYHOE YCIIOBUE
DKCTpEMyMa.

5. VYcnosHbli 3kcTpemyM. Metoa mHokutenei Jlarpanxa.
6.  Ilonstue aBoitHoro uHTerpana. CeeseHue TBOMHOTO MHTErpalia K IOBTOPHOMY.
7. T'eomerpuueckas HHTEpIIPETALNS JBOIHOIO HHTETpaa.

HpaKTuquKue 3aJJaHUA:
3anarue 1

Heﬂb: JaTh 3HaAHUA MOJIOKCHHH N3y4yacMoOro Kypca U IMpUBUTH HABBIKW NPHUMCHCHHUA MATCMAaTHUYCCKUX
MCTOJ 0B pCIICHHUSA 3a/la4, B TOM 4YUCJIC, B cq)epe HpO(l)CCCHOHaHBHOﬁ ACATCIBHOCTH.

1. HOBTOpeHI/Ie OHpe,Z[eJ'ICHI/Iﬁ OCHOBHEBIX IIOHSITHH TEMBI B (bopMe KOHTPOJIBHOI'O OIIpOCa W MPOBCPKa

CaMOCTOSITETIbHOM PabOoThI IO BHIMOJIHEHUIO IOMAIIIHET0 3a1aHHS.

Z = X?y —Cos® Xy
2. HaiiTi yacTHbIE TPOU3BOIHBIE PYHKUIUHI ABYX MEPEMEHHBIX .
3. Haiitu yacTHbIC TPON3BOAHBIE (DYHKIINI:

a)z=e"Y(2x-1); 6)z=xe’ +x’; B) z=In\X+Y°;



y

Ha OOM T) z= (arctgl + 1); ) z=xye”; e)y=arcsin .
X X2 + Y2

4. Ionaras, 4T0 MPOU3BOJIbHASL (PYHKLIUS f muddepeHuupyema, MpOBEPUTH CIEAYIOLINE PABEHCTBA!

oz oz
——X—=0, z=f(xX*+Yy?
Yo %7 (X" +Y7)

Ha oom

oz 0z y?
X2 = —Xy—+Yy? =0, z=2—+ f(xy).
= y8y y ™ (xy)

5. Haiitu nmpousBoHbIe QYHKIHIA 110 33]JaHHBIM HarpaBieHusM |

a)z = 3x* - xy + y% | cocraBnser ¢ ockro Ox yron 60°.

0) Z=X+Yy?% |— GuccexTpuca nepBoOro KOOPAUHATHOIO yIIa.
Ha 0om

B) Z=5X%*-3x-Yy- 1B Touke M(2;1); |— npamas MN, rue N(5,5).

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

M(ﬁ-\/?)
a)z=7-%x2-y% M(2;2). naoom 6) z=xyet™*Y; M(0;-1); B) z=sin (X +y?); 2 V2

M (X1 Yo Z)

7. Haiitu BenwumHy TpajrieHTa (YHKIIUA B TOUKE

1
f(le;Z):—, M(ly 211)
X+ Y2+ 77

Ha oom

f(x,y,2)=xyz, M(1,11).

3ansarue 2

Heﬂb: JaTh 3HaAHUA MOJIOKCHHH N3y4yacMoOro Kypca U IMpUBUTH HABBIKW NPHUMCHCHHUA MATCMAaTHYCCKUX

MCETOJ 0B pCIICHHUS 3a/la4, B TOM 4YUCJIC, B cq)epe HpO(i)eCCHOHaJ'IBHOfI ACATCIBHOCTH.

1. IloBTOpeHHEe ompeaecHH OCHOBHBIX IOHATHH TeMbl B (hOpME KOHTPOJBHOIO OMpOca W IpOBEpKa

CaMOCTOSTCILHOU pa60TBI 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.

2. UccnenoBate PyHKIMH HA SKCTPEMYM:
a)z = X? +y? + xy- 4x- 5y; 6) z=xy(1- X-y);

Ha 0om
B)Z = 3X+6y-X2-xy+y?; 1) z=¢€"2 (x> +y).

3. UccnenoBath GyHKIIMU HA YCIOBHBIN SKCTPEMYM:



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

Ha dom B)z=xy’ npu x+2y =4; 1) Z=X_—\yﬁ_4 mpu x° +y° =1.

4. HaliTi TOUKH JIOKAJIBHOTO dKCTpeMyMa (YHKIIMU U IPOBEPUTH B HUX BHITIOJHEHHUE JOCTATOYHOTO
YCJIOBHS KCTPEMyMa:

U=2X>—Xy+2xz—y+Yy*+7°

3ansarue 3
Heab: maTh 3HAHHUS MOJOKCHUH M3y4aeMOro Kypca M MPUBUTH HABBIKK MPUMEHEHHS MaTEeMATHIECKUX
METOIOB pEIEHMs 3aa4, B TOM YHUCIE, B cepe MpodeCcCHOHANBHON AeATETFHOCTH.

1. IloBTOpEeHHE ompeeNneHrii OCHOBHBIX MOHITHNA TeMbl B (hOpMe KOHTPOIBHOTO OMpOca W IMPOBEpKa
CaMOCTOSITEILHON PA0OTHI 1O BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.

] £(x, y)dxdy

2. BeruuciuTh 1BOIHBIC HHTErpalbl © 1o o6nactu G , 3aJJaHHOU I'paHULIAMU

2) f(x,y)=xy, G:{y=0, y=x, x:l};
5 T ) =x+y" G:{y=x y=x}
Ha 0om

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

3. Beruuciaute ):[BOﬁHLIe HUHTCTpaJibl:

a) H(X+ y>)dxdy, rae D orpaHumuena mpsMbIME Y =X, Y =2X, Y =—X+4.
D

0) Hexydxdy, rane D orpannuena rurmepOosioii Xy =1, oceio abciuce U mpsiMbiMu X =2, X =3.
D

Ha oom

B) J‘J.i dxdy, rme D orpanudena muHuAMH Y =€*, y =€, Xx=2.
y
D

r) H(\ﬁ+ W)dxdy, rie D orpanuuena mapaGosnamu y =X, Yy =4x> u npamoi X =2.
D

4. C moMonIbio IBOMHOTO MHTETpajia HaWTH TUIOIIA/b, OTPAHUYCHHYIO CIEAYIOUTNMH KPUBBIMH:
Xxy=1 Xx+y=25

Ha 0om
y?=2x+1 y* =-2x+1

Tema 11. IndpdepeHunaibHble ypaBHEHHS.
Bomnpoce! 1J1s1 ycTHOT0 onpoca:
1. Tonsrue o nuddepeHnnanbHOM ypaBHEHHH U €T0 PELICHUH.



o

&

O6miee n yactHOE pemieHus. 3aaada Komm.

Juddepenunansupie ypaBHeHus 1-ro mopsaka. CrocoOsl pemeHust augdepeHnanTbHbIX
ypaBHEeHUH 1-TO mopsiaka.

Juddepenunanbapie ypaBHEHHS 2-T0 MOPSAKA, JOMYCKAIONINE TOHMKEHHUE TIOPSIIKA.
Jlunelinple  nu¢depeHIualbHbIe  YpaBHEHUS  2-T0  IOpsAKa € IOCTOSHHBIMHU
K03 (ppHULHEeHTaMU.

HpaKaneCRne 3aJJaHUA:
3ansarue 1

He.]'lb: JaTh 3HaHUA MOJIOKCHUH HU3ydacMoro Kypca U NpuBHUTL HABBIKU MPUMCEHCHUA MATCMATUYCCKUX

METOJIOB pPEIIeHus 3a1a4, B TOM YHCIe, B cpepe mpodeccnoHambHON AeITeTbHOCTH.

1. IloBTOpeHME OMpeAeIeHnd OCHOBHBIX IMOHATHH TeMBI B (popMe KOHTPOJHHOTO OIpOca M TPOBEpKa

CaMOCTOSTEILHOU pa60TLI 10 BBIIIOJTHCHHUIO JOMAIITHETO 3aaHHA.

2. PemuTh 3agaun:

a) [Toka3ats, 4ro ¢pyHkims Yy = 2tg(2x- 1) yaoneTBopsieT ypaBHeHu0 Y = 2yy'.

6) [okasats, uro dynkuust y = 2e*- e¥ ynosnersopsier ypasHenuo yy" = y'y".

Ha oom

B) [Tokasats, uto pynkmums Y = (1 - X¥/4)-cosx + (1 + X/4)-SiNX yIOBJIETBOPSET YPABHEHHUIO

y" + y= X-sinx.

3. IlpoBepuTh, uTO PYHKUMUH SBISIFOTCS MHTETrpasiaMu A hepeHnaIbHbIX YpaBHEHHA:

a) X —xy+y?=C? (x—2y)y'=2x—y; 0) WHyZ:Cy, xy'—y=y.

1 2

na oom B) y*—2=Ce*, 2x*'+)*=2; r)y=C11nx—X?+C2, x("+1)+y =0.

4. Ilpu KakuX 3HAUYEHUSIX MapaMeTpa a cienyoonme GQyHKINHT SBISIOTCS PELIeHUsIMH (MHTEeTrpajaMu)

T QepeHInaTBEHBIX YPaBHEHUIA:

x=Cy*—y?, y*—(2xy+3)y'=0; na dom y=ax4+£2, y’+g=x3.
X X

5. CocraButs audepeHnranbHble YpaBHEHHUS CEMEUCTB KPUBBIX:

a) y=Ce*; 6) X*+Cy*=2y; maoom B) Cy=sinCx; r) y°=C(x+C,)>°.

6. Pemnts puddepennpaibable ypaBHEHHUS IEPBOTO MOPSAKA C Pa3AesIFOIIMMHUCS TePEMEHHBIMU

2xy’? :

y =77 y y +==0

) x-lgy = x
Ha oom

5) x2y —/xcos?y =0
7. Pemmute nuddepeHnpaibHble ypaBHEHUS:

a) (3x - 1)dy +y?dx =0; 6) y' = (x+Yy)? B) y' = \/4x+ 2y -1

Ha 0om

r) 1) 3X°ydx + 2+/4 - X*dy = 0; X2(y'-1)=2y'; e) ye*=x-1.



8. Haiitu pemenns auddepeHnraIbHbIX YpaBHEHHH, YAOBIETBOPSIOMINX YKa3aHHBIM HayalbHBIM
YCIIOBUSM:

a) (1+x*)y°dx—(y* —Dx’dy =0, y(I)=—1; 6) (\xy +x)y'—y=0, y()=1.

na oom B) x*(2yV' =1 =1, y(1)=0; 1) ydx+ctgxdy=0, y[%jz—l.

9. Pemiuts omHOpOaHbIe AuddhepeHraIbHble ypaBHEHHS:

a) (Xy—xz)y/=y2; 6) xy’=y1n5; Ha dom  B) xyzdy=(x3+y3)dx; r) y,=1—3X—3y'
y 1+x+y

3ansarue 2
Hean: nate 3HaHUS MOJOXKEHUI M3y4aeMOro Kypca W MPHUBUTH HABBIKM MPUMEHEHUS MATeMAaTHUSCKUX
METOJIOB pEIlIeHUs 3a1a4, B TOM YHUCIie, B cpepe nmpodeccnoHanbHON AeITeITbHOCTH.

1. IloBTOpEeHHE ompeeNneHnii OCHOBHBIX MOHITHHA TeMbl B (hOpMe KOHTPOIBHOTO OMpOca W IMPOBEpKa
CaMOCTOSITEILHON PA0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.
2. Haittu oOmue pemeHus nudGepeHnranbHbIX ypaBHEHUH TEPBOTO MOPSIAKA!

y

R
Ha Oom
5) y +xy=x*
3. Pemute ypaBHEHUS:
2y x°
)

a) 4y +——=
X y

1 6) 1-2xyy' =Y’y naodom B) y'-2y=e; 1) (M +x)) =1
+

4. Pemuth ypaBHEHUS:
" X " ’ ! ” ! "
a) y Z_V; 0) xy =y1n%; na oom B) »'-y(1+))=0; 1) »' ="

5. Pemuts ypaBHEHUS:

a)y" -2y +2y=0; 6)y" -2y’ +y=2e*; By +y —6y=xe”;

Ha dom T)y"+y=cosx; n) y"+3y'+2y=——.
e’ +1
2. Haiitu pemenne auddepeHnnatbHbIX YpaBHEHH BTOPOTO MOPSIIKa
a) Xy +Vy =O; 5) y +3y :5x+1;
Ha Oom
B) Y +2y :(3x+7)ex; nY Ty —2y =8sin 2x;
6. Pemute ypaBHeHUS:
Yy +y =sin®X; wua oom y"—3) =x+C0OSx.
7. HaiiTi pemeHust ypaBHEHHH, YIOBJIECTBOPSIONINE YKA3aHHBIM HAUYILHBIM YCIIOBHSM:

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



8. Peumuth 3aJ1a4i C S3KOHOMHWYCCKHUM COACPKAaHUCM:

M3meHeHUsT YMCIEHHOCTH HACENEHUs TOPHOPYIHOTO IOCENIKAa C TEYCHHEM BPEMEHH OIUCHIBACTCS
crnemyromuM ypasaenueMm: Y' = 0,3y(2 - 10%y), rue y = y(t) - Bpems B rogax.
B HavanbHBIH MOMEHT BpEMEHH HaceIeHHe TTocelika coctapiistio S00 gemorek. KakuM oHO cTaHeT yepes
TpH roja?
Ha 0om

(DYHKHI/II/I CIIpocCa U NMpeAJIOKCHUA UMCIOT COOTBECTCTBCHHO BU:

dp dp
—25_2p+3—1: x=15-p+4-—".
Y P Pt

HaiiTi 3aBHCMMOCTh paBHOBECHOH LIEHBI OT BPEMEHH, €CIIM B HaYaIbHBIH MOMEHT P = 9.

Tunoevie 3a0anusn 011 KOHMPOIAbHOU PAOOMBbL:
Haiinure obmiee pemienne nuddepeHIHaNbHbIX ypaBHEHUH U HpU HEOOXOJUMOCTH PEIInuTe
3agauy Komm:

1. y+2xy=xe*

, 1
2. y'-ytgx=—-, Yy(0)=0;
COS X

3. y'—§y=2x3, y@®) =1;
4, y'+y'-2y=0;

5 y'+2y'+y=0;

6. y'—4y'+5y=0;

7. y'-3y'=1+6X;

8. Yy -3y +2y=2%;

Tema 12. Paabl.

Bonpocsl 1J1s1 ycTHOT0 onpoca:

1. OcHoBHbIe OHATHUSA U onpeaeneHus. Onpenenenne CXoJUMOCTH psija.

2.  HeoOxomuMmblii MpU3HAK CXOJUMOCTH YUCIOBOTO psina. [Ipu3naku cpaBHeHus. [Ipu3Hak
HanamOepa. IIpuznaku Komu.

3. 3nakouepenyromnmecs psaabl. Teopema JleiiOHuIa. AOCOIOTHAS U YCIIOBHASI CXOIUMOCTb.

4 Onpenenenne QpyHkImoHabHOTO psiga. Obmacte cxonumoctu. OnpeaesieHne CTeeHHOTO
psna. MaTEpBaN U paguyc CXOAMMOCTH CTENIEHHOTO psifa. McciaenoBanue CTENEHHOTO psja
Ha CXOJIUMOCTb.

5. Paner Teiinopa m Maxknopena. CBONCTBa CXOJISIIMXCS CTENEHHBIX pPsioB. Pa3znoxkenue
¢byukuii B crenennsie psnbl. @opmyna u psaa Teinopa. @opmyna u psang Maxnopena.
Paznoxenue B psin MakinopeHa OCHOBHBIX 3JIeMeHTapHbIX QyHKIMiA. [Ipumenenue psioB B
NPUOIMKEHHBIX BBIUMCICHUSIX.

HpaKaneCKne 3aJJaHUA:
3anarue 1

I.Ie.m:: JaTh 3HAHUA MTOJIOKCHHH n3ydacMoro Kypca v NnpuBHUTb HAaBBIKU MPUMEHCHUA MaTEMAaTUYCCKUX
MCETOJ 0B pCIICHHUS 3a/la4, B TOM YUCJIC, B cq)epe HpO(l)CCCI/IOHaJIBHOfI ACATCIBHOCTH.

1. HOBTOpCHI/Ie OHpe,I[eJ'ICHI/Iﬁ OCHOBHEBIX IIOHSATHH TEMBI B (bopMe KOHTPOJIBHOI'O OIIpOCa W HPOBEPKa
CaMOCTOSTCILHOU pa60TBI 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.



2. ﬂOKa3aTB HCIMMOCPEACTBCHHO CXOAUMOCTD PAAO0B U HaWTU UX CYMMBI

L 1.1
1.2 2.3 3.4
Ha Oom
1 1 1
_+_ —_
1.4 4.7 710
3. Haiiti yactiunyto cymmy psiia Sp . B ciiyuae cxoauMoCTH psijia HallTH ero cymmy S:
a) 3.3.303 4 waoom 6)Z; )i I S
27478 16 Sn+2)n+3)° 13 2. n-(n+2)

4. VccremoBaTh CXOAMMOCTD 3HAKOTIOCTOSTHHOTO YHCIIOBOTO PsIa

= 2n—-1 < .
a)Z7n+5’6)Z )20"’

n=1 n=1

Ha oom

> 1 1000n
r)g(l_ﬁj ’”)Z<n+1)' )Z |

n=1

5. C moMOIIBI0 TIPU3HAKOB CPABHEHHSI HCCIIEIOBATH CXOAUMOCTD PSIOB:

)Z 2n+7 z\/n+ © wa dom B)Zn+1 )Zln(n+3)

305411 O & 112 * Jn®’

3ansarue 2
Henwb: gaTh 3HAHUS MOJOXKEHUM HU3ydyaeMOIro Kypca W NMPHBHUTh HABBIKM MPUMEHEHHS MATEeMaTHUYCCKUX
METO/JIOB PEIIeHUs 3aj1a4, B TOM 4YHCIIe, B cepe npodeccnoHanbHON AeITeIBHOCTH.

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

2. UccnenoBaTh CXOAUMOCTD PSIIOB:

> Inn
)Zln(n+1) )23“+7 )nZ;

2n® +1 = n" = n?+12n
o 0 3(T ) S 0 S

3. UccnenoBath cXOAMMOCTh psifia (a0COIIOTHYIO MJIH YCIIOBHYIO):

a) nZZn+3 6) = yn"+1

Ha 0om



2, (-1)"10" 3n+4
B nzzll n"+2 - r z( 1) [3[’1 7j

4. Haiiti 00J1acTh CXOJUMOCTH CTETICHHBIX PSIOB:

a)if 6)Zn'x DD ACIRe

© Xn 52X2 53X3 54X4
0 —; €)5x+ + + )
L con r)%n A TR TRY I023”(n+1)

5. Paznoxuts pyHKINHU B psig MakiopeHa 1 HAlTH pagnyc CXOAMMOCTH psaa:
a) f(x)=@0+x)";
Ha 0om

smx X

6) f(x)=

6. PaznoxuTh B CTENEHHOH Psf 110 CTETICHSM X CIICAYIoNe (PyHKINN:

a)y=e; 6)y=Xx"cosX; Hadom B) y=In(5+2x); F)y:e 1

6. IlpumeHsisi pa3inoXeHUE MNOJBIHTETPAILHOW (QYHKIMH B PsJ IO CTENEHSIM X U €ro MOWICHHOE
WHTETPUPOBAHNE, HAWTH Pa3Nio’KEHUE B P (DYHKITHI:

a)_[ dx; wHa dom 0) Il cosX dx.

Tunoevie 3a0anusn 011 KOHMPOIALHOU PAOOMBbL:
1. Haﬁz[HTe CyMMy psija:
n-1 0
)Z R .—Z(l) )Z .
n(n+2) 3 9 27 81 ) 7 (5n— 2)(5n+3)
2. I/Iccnenyme YHCIIOBBIC PSAABI HA CXOJUMOCTh, TPUMEHSSI HEOOXOAMMBIN MPU3HAK CXOJUMOCTH
VT TIPU3HAKHA CPABHCHHUS .

00

a)§+Z+g E _22n+3 )Z

“n? + 1
3. UccnenyitTe cTeneHHBIE Psiibl HA CXOIUMOCTbD!

0 n

NI (22 S @ (22

n=0 22

HIxaJia oneHUBaHUA
VYpoBeHb 3HaHUI, YMEHUH M HaBBIKOB OOYyYaIOLIErocsi MpH YCTHOM OTBETE BO BpeMs
MPOBEJICHUS TEKYIIETO0 KOHTPOJs ompenensercs Oamnamu B auanazone 0-100 %. Kpurepusmu
OLICHMBAHMSI TpPH TMPOBEJEHUU YCTHOTO OMpoca SBISETCS JIEMOHCTpAlUs OCHOBHBIX
TEOPETUYECKUX TOJOKEHUN, B paMKaX OCBaWBAEMON KOMIIETEHIIMH, YMEHHME IIPUMEHSATH
MOJlyYeHHbIE 3HAHUS Ha NPAKTHKE, OBJAJCHHE HAaBbIKAMU aHajdW3a W CUCTEeMaTH3aluu
uHpopMaLuu B 00J1aCTH (PMHAHCOB.



TecrupoBanue
YpoBeHb 3HAHMIA, YMCHUH W HABBIKOB OOYYAaIOIIETOCS IPH YCTHOM OTBETE€ BO BpEMS
MPOBEJICHUS TEKYIIETO0 KOHTPOJs onpenensercs 6amiamu B auamnazone 0 — 100%. Kpurepuem
OLICHUBAHWUSI MIPH MIPOBEJICHUN TECTHPOBAHUS, SIBIISICTCSI KOJIMYECTBO BEPHBIX OTBETOB, KOTOPHIC
Jlall CTyJIEHT Ha BOMPOCHI TecTa. [Ipu pacuere KonmvecTBa 0ayioB, MOIyYEHHBIX CTYACHTOM IO
UTOTaM TECTUPOBAHUS, UCTIOIB3YETCs CIeaytolas popmyia:

5=2100%,
)

rac b — xonugecTBO 6aJ'IJ'IOB, IMMOJIYYCHHBIX CTYACHTOM I10 UTOI'aM TECTUPOBAHMA,
B — konuuectBo BCPHBIX OTBCTOB, JaHHBIX CTYJICHTOM Ha BOIIPOCHI TECTA,
O- 06mee KOJMYCCTBO BOIIPOCOB B TECTE.

Pemenue 3anau
VYpoBeHb 3HaHUI, YMEHUH M HaBBIKOB OOYYalOLIErocs NMpU YCTHOM OTBETE BO BpeMs
MIPOBEJCHUS TEKYIEro KOHTpoJa omnpezensercs 6amwiamu B nuanazoHe 0 — 100 %. Kputepuem
OLICHMBAHMSI [IPU MPOBEACHUN TECTUPOBAHMUS, SBJIETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jlall CTYJEHT Ha Bompochl Tecta. [Ipu pacyere KonuuecTBa 0aiioB, MOJYYEHHBIX CTYJEHTOM IO
UTOTaM TECTUPOBAHUS, UCTIOIB3YETCs cleayromas popmya:

B
b= o x100%,
rae b — konuuecTBo 6aJ'IJ'IOB, MOJIYYCHHBIX CTYACHTOM I10 UTOT'aM TECCTUPOBAHUA;

B — kommuectBO BCPHBIX OTBCTOB, JAHHLIX CTYJCHTOM Ha BOIIPOCHI TCCTA,
O- 06]].[66 KOJIMYCCTBO BOIIPOCOB B TCCTC.



5. OneHo4YHbIEe MaTePHAJIbI IPOMEKYTOYHON ATTECTANMH 0 JUCHUILIHHE

5.1. MeTtoabl NMpoBE€ACHUS 3a9€Ta U IK3aMEHAa

3adeT W 3K3aMeH IPOBOJATCA C IIPUMECHCHHUEM CJICAYIOIIMX METOAOB. METOH YCTHOTO

OIIpoca 1o BOIIPOCaM U3 MEPEYHsI IPUMEPHBIX BOIIPOCOB M3 II. 5.2.

[Ipu HEoOXoaUMOCTH MpeAyCMaTpUBAETCS YBEIWYCHHE BPEMEHHM Ha MOJITOTOBKY K

IIPOMEKYTOYHOM arrectanuu. lIpouenypa mnpoBeneHHs NIPOMEKYTOYHOM arTeCTalluM s
00yyaroIuxcss ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSAMH 3I0pPOBbS M OOYYaIOLIMXCS HHBAIUIOB
YCTAHABIMBAaCTCS €  Y4ETOM  MHIMBHIYaNbHBIX  MCUXO(PHU3UYECKUX  OCOOEHHOCTEH.
ITpoMexyTouHas aTTeCTalus MOXKET IIPOBOAUTHCS B HECKOJIBKO JTAIOB.

5.2. OneHOYHbIE MATEPHUAJILI IPOMEKYTOYHOM aTTeCTALMHU

KommoneHnTt KOMIICTCHII N

[TpoMeKyTOUHBIH / KITFOUEeBOM

Kpurepuii onieHuBanus
WHAUKATOP OLIEHUBAHUS

CrocoOeH  BBIOMpAaTh METOJBI | BRIOMpAET METO/IbI
MaTeMaTHYeCKOTO aHaJIM3a I | MAaTeMaTHYECKOro  aHaIn3a
[1Ko2 OC-1 pelIeHUs IPUKIaJAHbIX 3a1a4 JUISl peuIeHUs IPUKIIATHBIX
Cnoco0OeH HCI0Ib30BaTh 3a1a4
METOJIbl MaTemMaTudeckoro | CrocobeH OCYIIECTBJISATH | OCYIIECTBISIET
aHaIM3a YIS PEIICHUS] MaTeMaTHUYCCKUM aHaJIn3 C | MaTEMaTHYCCKUM aHalN3 C
NPUKIa/HBIX 38724 MIPUMEHECHHUEM BBIOPAHHBIX | IPUMEHEHHUEM BBIOPAHHBIX
METOJIOB JUISt peuieHusi | METOJ0B ISl PEeIleHUs
MIPUKJIATHBIX 33]1a4 MPUKJIATHBIX 3a]1a4

TunoBbie OLIEHOYHbIE cpeacrea l'lpOMC)KyTO‘-IHOﬁ aTreCcTalumn

BOl'lpOCbl K 3a9€Ty U 3K3aMEHY M0 JTUCHUIIIMHE «MareMaTHKa»

Bomnpocs! k 3a4ery (1 cemecTp)

ok wdpE

o~

10.

11.

12.

13.

Marpuiipl ¥ 1eUCTBUS HaJl HUMU.

Onpenenurenn U UX CBONCTBA.

DneMeHTapHbIe TPeoOpa3oBaHUs MaTpHIl. PaHT MaTpHIIbL.

CucreMbl TMHENHBIX YPABHEHUI, OCHOBHBIE ONPEIEIICHUS.

Teopema Kponekepa-Kanemnu.

UccnenoBanue u pelieHue CUCTEM JIMHEHHBIX YPABHEHHH C MOMOILIBIO OINPEICTUTEIICH.
®opmynsl Kpamepa.

Pemenue cucrem IMHEHHBIX YpaBHEHUH C TOMOLIBI0 0OPAaTHON MaTpPHUIIBI.

Pemenue cucrem TMHENHBIX ypaBHEHU MeToA0M ['aycca.

Bekropsl. OcHOBHBIE TTOHATHSA. [Ipoeknns BEKTOpa Ha BEKTOp M €€ CBOWCTBA. JIMHEWHbIE
omnepauuy HaJl BEKTOPaMH.

[IpssMoyronpHas cucTteMa KOOpPAMHAT HA IUIOCKOCTH W B IpocTpaHcTBe. PasznokeHwne
BeKTOpa 1o 6azucy. KoopanHarel BekTopa.

JleficTBUs HaJ BEKTOpaMHU B KOOpPJMHATAX, HAIPABIIAIONINE KOCUHYChl BekTopa. CBOMCTBa
HaIlpaBJSIOMNUX KOCHHYCOB.

CkansipHOE€ TPOM3BEIEHUE BEKTOPOB M €r0 CBOWMCTBA. YCIOBHE NEPIEHIUKYISIPHOCTU
BEKTOPOB.

BekropHoe nmpousBeieHre BEKTOPOB U €r0 CBOMCTBA. Y CJI0BUE KOJUIMHEAPHOCTH BEKTOPOB.



14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

['eomeTpuyeckuii CMbICT BEKTOPHOTO TPOU3BEACHUS.

CMmemanHOe TpPOM3BEIEHUE BEKTOPOB M €ro CBOMCTBA. YCJIOBHE KOMIUIAHAPHOCTHU
BEKTOPOB.

['eomeTpuyeckuii CMbICT CMEIIAHHOTO MTPOU3BEACHUS.

[Tonstre 06 N-mepHoM BekTope. Onepanuu Hag N-MepHbIMU BekTOopamu. [lonstue o6 n-
MEpPHOM MPOCTPAHCTBE.

JluneiHas 3aBUCUMOCTb M HE3aBUCUMOCTh BEKTOPOB. baszuc N-MepHOTro nmpocTpaHCTBa.
Crioco0pl 3a1aHus IpSIMOM Ha MII0CKOCTU. OCHOBHBIE YPABHEHMS.

B3aumHoe pacnonoxeHue npsiMbIx Ha MIOCKOCTH.

Kpussie Broporo nopsaka. OxpysxkHocts. Dmurnc. ['unepoona. [Tapabona.

CrniocoOsl 3a1anus IpsiMOi B ipocTpancTBe. OCHOBHBIE YPaBHEHHS.

B3anmMHoe pacronokeHue IpsMbIX B IPOCTPAHCTBE.

O6mee ypaBHeHue MII0cKOCTH. OcoOble cirydan (HETOIHbIC YPaBHEHUA).

HopmanbsHoe ypaBHEHHE IIIOCKOCTH. PaccTOsIHME OT TOYKH JI0 TUIOCKOCTH.

B3aumHoe pacnonoxeHue miockocTeil B IpOCTPAaHCTBE.

B3anmMHoe pacronokeHune IpsMOi U TNIOCKOCTH B IPOCTPAHCTBE.

KomriekcHbie ncna, 1eHCTBUS HaJl HUMHU.

Pemenune anrebpandeckux ypaBHEHHH Ha MHO)KECTBE KOMIUIEKCHBIX YHCEIL.

Pa3znuynbie hopMbI KOMITJIEKCHOTO YMCIIA U ACHCTBUS HAJl HUMH.

Bonpocsl k 3k3ameny (2 cemecTp)

1.
2.

No ok ow

© ®

10.

11.
12.
13.
14.

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

21.
22.
23.

Oyukuus. O6nacts onpeaeneHus GyHkiuu. CrnocoObl 3a1aHus QyHKINU.

CpoiictBa (GyHKIHMH (YETHOCTh, HEUETHOCTh, NMEPUOJUYHOCTH, BO3pacTaHue, yObIBaHUE,
MOHOTOHHOCTB ).

[Ipenen GpyHKIIH.

OnHOCTOpOHHUE Npeesbl PYHKLINU.

OCHOBHBIE TEOPEMBI O IIpeJIeNax.

beckoneuHo 6onbime n 6eckoHeYHO Masble GyHKIMU. X cBOMCTBA.

DOKBUBaJIEHTHbIE 0€CKOHEYHO Maiible PYHKIMH. Teopema 00 SKBHUBAJIEHTHBIX OECKOHEYHO
MaJblX.

IIepBb1it 3aMeuaTenbHbIN npeaen. Bropoi 3amMedaTenbHbli peaet.

HenpepbIBHOCTh (PyHKLIMHU B TOUKE U HAa OTPE3KE.

[Ipupamenue aprymenta u npupaiieHue (yHKIuu. BTopoe ompeneneHue HenmpepbIBHOM
GbyHKIUH.

Touku paspbiBa QyHKIUH U UX KJIacCU(UKAIMSL.

CBoiicTBa HEMPEPHIBHBIX (DYHKIMH.

[TonsiTre MpOoN3BOIHON PYHKITUH.

Huddepenunpyemoctsb GyHKIMN. Cas3p MEXIY HENPEPHIBHOCTHIO u
¢ depeHIpPYEMOCTbIO.

OcHoBHbIe npaBuiia AuddepeHInpoBaHMsL.

CrnosxxHast GyHKIUS U €€ TPOU3BOIHAS.

ITpousBoaHas GyHKINH, 3aJaHHON HESBHO.

[Tonstue nuddepennmana GyHKIMN U €0 TEOMETPUUYECKUN CMBICI.

ITpou3BoHbIe (GYHKINHU BBICIIUX MTOPSIKOB.

I'eomeTprueckuii cMbICI MPOM3BOAHON. YpaBHEHHE KacaTelbHOM K rpa@uky (yHKIUU.
VYpaBHeHHe HOpMaIU K TpaduKy GyHKIUU.

[IpaBuino Jlonurans.

Teopema o HanGobIIEM U HAUMEHBIIEM 3HAYEHUAX (DYHKIIMM HA OTpEe3Ke.

Okctpemymbl  (yHkuH. HeoOxomumoe W J0CTaTOYHOE YCIOBHE CYIIECTBOBAHUS
JKCTpeMyMa B Touke. [I[pu3Haku MOHOTOHHOCTH (DYyHKIIUH.



24.

25.
26.
217.

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. HeoOxoaumoe u 10CTaTOYHOE YCIOBUE CYIIECTBOBAHUS TOUEK Meperuoa.
IIpu3Haky BBITYKIOCTH U BOTHYTOCTH KPUBOM.

AcumnTotsl rpaduka ¢pyHkun. HakiioHHbIE 1 BEpTUKAIbHbBIE aCUMITOTHI.

OOmas cxema uccaeoBaHus (QYHKIIMH U IIOCTPOEHUE rpaduka.

[lepBoobOpasznas u HeompenenéHHbl uHTerpayi. CBONWCTBAa HEONPEIENIEHHOr0 MHTErpana.
Tabnuia UHTErpasoB.

OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS.

WuTerpupoBanue palMoHaIbHBIX alredpandecKux Apooeii.

WuTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUHA.

Onpenenénnpiii uuTerpan. CBoicTBa ONpeaesIEHHOTO UHTETpala.

Brruucnenue onpenenénnoro uHTerpana mno ¢gopmyie Herotona-Jleiionuna.

[IpunosxeHus onpenenéHHbIX HHTETPAJIOB.

OyHKIMKM ABYX nepeMeHHbIX. [loHsATHE 0 MHOXecTBe (JIMHUU) YpOBHSA (YHKIHH JBYX
IIEPEMEHHBIX.

YactHble MpoU3BOAHBIE U YacTHbIe AuddepeHnnansl. ['eomeTpudyeckas 1 5KOHOMUYECKast
MHTEpIIpETALMs] YACTHBIX TPOU3BOIHBIX.

TeopeMa 0 paBeHCTBE CMEIIaHHBIX YACTHBIX IIPOU3BOIHBIX.

[IpousBoaHas no HanpasieHuto. I'paguent OHII.

VYpaBHeHUE KacaTeJIbHOW IIJIOCKOCTH U HOPMAJIH K TTIOBEPXHOCTH.

[lonatne muddepeHanTbHOr0 ypaBHEHUS, MOPSAOK, OOmuii Buja, oOliee W YacTHOE
pewenus. 3anada Komm.

Huddepennnansupie ypaBHeHHS |-r0 opsiika. MeTOIbI X PEIICHHUS.
Juddepennnanbabie ypaBHEHHS 2-T0 MOPAIKA, OCHOBHBIE orpeeieHus. O01iee 1 4acTHOe
pellieHus, uX reoMerpuueckas narepnperanus. 3agada Komm.

Juddepennnanbabie ypaBHEeHUs 2-T0 MOPAIKA, JOMYCKAIOIINE MTOHMKEHUE TOPSIKA.
JIuneiinble omHOpOIHBIE nU((dEepeHIInaTbHBIE YPaBHEHUS 2-TO TOPsIKA C MOCTOSTHHBIMU
kod(purmeHTamu.

[Tonsitue uncmoBoro psiga. HeoOXoauMmblil MpU3HAK CXOAMMOCTH YHCIOBOTO psla U
CIIEICTBUE U3 HETO.

I"apmoHnueckuii pana. Pag reoMeTpudeckoi mporpeccum.

ITpusnaku cpaBHenus. [Ipusnak Janambepa. Ilpuznaku Kommu.

3nakouepenyromuecs psasl. Teopema JleliOHuna.

AOGcoIt0THAs U yCIOBHAsL CXOJIUMOCTb.

O6macTh cXOAMMOCTH (PYHKITMOHATBHOTO PAJIA.

Omnpenenenne CTENEHHOIO psija.

WHuTepBain u pagnyc CXOAMMOCTH CTETIEHHOTO pAJa.

HccnenoBanue CTENEHHOrO psifia Ha CXOJUMOCTb.

Psnpr Teitnopa u Maxknopena. Paznoxenue GyHKIHI B CTETICHHBIE PSIIBI.

Paznoxenue B psay MakjiopeHa OCHOBHBIX 3JIEMEHTAPHbBIX (DYHKIIMH.

[IpumeHnenue psii0B B MPUOIMKEHHBIX BBIUNCICHUSIX.

Ixana oueHNBaHUA
YpoBeHb 3HaHUI, YMEHUU W HABBIKOB OOYYAIOIIErocsi MPU YCTHOM OTBETE BO BpeMs

IPOMEXYTOUYHON aTTECTAllU ONPENENAeTCS OIEHKAMH «3aYTCHO», «HE 3aYTE€HO», KOTIHIHOY,
«XOpOLIOY», «YyIOBJIETBOPUTEIHHO» U «HEYAOBJIETBOPUTENbHO». KpHUTepusMu OleHMBAaHUS Ha
3a4eTe M DK3aMEHE SIBISIETCS IEMOHCTPAIMS OCHOBHBIX TEOPETUYECKUX IMOJIOKEHHHA B pamKax
OCBanMBaeMON KOMIIETCHIIMU, YMEHUE PUMEHSATh MOJTy4YEeHHBIC 3HAHUS HA MPaKTHKE, OBJIAJICHUE
HaBBIKAMH pEIIaTh CTaHAAPTHBIE 3aJa4d TNPO(EeCCHOHAIBHOW JEeATETPHOCTH Ha OCHOBE
UHPOPMALIMOHHOM © OuOnIMorpaguueckoil KynbTypbl € MpUMEHEHHEM HWH(POPMALUOHHO-



KOMMYHHMKAIIMOHHBIX TEXHOJOTMH M C Y4YeTOM OCHOBHBIX TpeOoBaHUN WH(GOPMALMOHHON

0€30I1aCHOCTH.

Juist mucumiuivH, GopMoii POMEXYTOYHOH aTTeCTAIlH KOTOPBIX SBJISICTCS 3a4eT / 9K3aMeEH,
HPUHATHI CIICAYIOIINE COOTBETCTBHS:
—90-100% — «3auyreno» / «oTauuHo» (5);
— 75-89% — «3auteHo» / «xoporio» (4);
— 60-74% — «3auteHO» / «yH0BIETBOPUTEIBLHOY (3);
— menee 60% — «He 3auTeHO» / «HEYIOBICTBOPUTEIBHO (2).
[Tpu ouleHUBaHUH PE3YJIHTATOB 00YUCHHSI HCIIOIB3YETCs CISAYIOIIAs IIKajIa OI[CHOK:

100% — 90%
(OTITMYHO, 3a4TEHO)

Otanbl  KOMIICTEHIIHH, IpeTyCMOTpEeHHBIE  00pa3oBaTeIbHON
nporpaMMoii, chopMHUpOBaHBI Ha BBICOKOM YypoBHe. CBoOomHOE
BIaJICHUE  MaTEepPHAJOM, BBUIIBICHHE  MEXIPEIMETHBIX  CBS3EH.
YBepeHHoe BJIaACHHUC MOHSATHUHBIM arraparom JUCHUITIINHBI.

[IpakTruueckue HaBBIKU npoeccuoHaIbHOM JEeATENbHOCTH
c(hopMUPOBaHbI Ha BBICOKOM YPOBHE. CriocoO6HOCTB K
CaMOCTOSITEJILHOMY HECTAHAAPTHOMY PEIIECHUIO IPAKTHYECKUX 3a1a4
89% — 75% Ortanbel  KOMIIETEHIIHH, IpeayCMOTpPEHHBIE  00pa30BaTeNbHON
(x0po1wo, 3a4TeHO) [IPOrpaMmoi, chopMHUPOBAHBI JOCTaTOYHO. JeranbHOE

BOCIIPOM3BEJCHHE Yy4eOHOTo Marepuana. llpakTudyeckue HaBBIKA
npoecCHOHANBHOM  NIEeATENbHOCTH B 3HAYUTENBHOM  Mepe
copmupoBanbl. [IpUCYTCTBYIOT HAaBBIKM CaMOCTOSITEILHOTO PEIIECHUs
MIPAKTUYECKHX 33/1a4 C OTJEIbHBIMH 3JIEMEHTaMH TBOPYECTBA.

74% — 60%
(YIOBIETBOPHUTENBHO,
3a4TEHO)

Orarnsl KOMIIETEHIIVH, IIPENYCMOTPEHHBIE oOpa3oBaTenbHON
nporpaMMmoi, copMupoBaHsl Ha MHUHMMaJIbHOM YypoBHe. Hannuwme
MUHHMAJIBHO JIOITYyCTUMOTO YPOBHS B YCBOCHHUHU Y4eOHOT'O MaTepuaia, B
T.4. B CAMOCTOSITEIbHOM pEIlIeHUH NpakTHYecKuX 3aaad. [Ipakruueckue
HaBBIKH TMPO(ECCHOHAIBHOW JIeSTENPHOCTH CPOPMHUPOBAHBI HE B
IIOJIHOM Mepe.

menee 60%
(HEYIOBJIETBOPHUTEILHO,
HE 3aYTEHO)

Orarnsl KOMIIETEHIIVH, MIpEAYCMOTPEHHBIE o0Opa3oBaTenbHOM
nporpaMmoii, He copmupoBanbl. HenoctaTounblii ypoBeHb YCBOECHUS
NOHATUMHOIO amnmapara W Hanuuue (QparMeHTapHbIX 3HaHWH 110
quciumuinHe.  OTCyTCTBHE MMHHMMAJIBHO JOIIYCTUMOIO YpPOBHS B
CaMOCTOSITEJIbHOM PEIlIEHUH MpaKkTUYecKux 3ajgad. [Ipaktuueckue
HaBBIKHM PO ECCHOHATIBHOMN IEATEIbHOCTH HEe C(OPMHUPOBAHBI.

DoHIBI OIIEHOYHBIX CpCAcCTB HpOMe}KYTOqHOﬁ aTTeCTallui 10 AUCHUIUIMHE TTPCACTABJICHBI

B IIPUJIOKEHUN 1.




6. MeTonuyeckue MaTepuaJibl 0 OCBOCHHUIO M CHUIINHbBI

PexoMenganuu mo INIAHUPOBAHHUIO X1 OPpraHu3aliuu BpeMEHH, H606X0)II/IMOF0 Ha U3yYCHUE
AUCHHUIIIMHBI

CTpyKTypa BpeMeHH, He00X01MMOI0 HA H3y4YeHHe JUCHHMILIUHBI

Bpewms, 3aTpaunBaemMoe Ha U3yuyeHue
®dopma u3ydeHus: AUCLUIIIUHBI 0
JHUCIUIUIMHEL, %o
N3yueHune nureparypsl, pPEKOMEHJOBAaHHOU B 40
y4eOHOH mporpamme
Pemrenue 3ama4, NpakTUYECKUX YIIPAXKHEHUN U 40
CUTYaLlMOHHBIX IPUMEPOB
N3y4enue TeM, BBIHOCUMBIX Ha 20
CaMOCTOSITEJIbHOE PACCMOTPEHHE
Htoro 100

MeTtoauyeckue peKOMeHAAIMH 110 MOATOTOBKE K MPAKTHYECKOMY (CEMUHAPCKOMY)
3aHATHIO

[IpakTueckoe (CeMHUHApPCKOE) 3aHATHE — OJHAa U3 OCHOBHBIX ()OpPM OpraHu3aliu
y4eOHOro Tmpolecca, MPEACTaBisiomas Cco00l KOJJIEKTUBHOE OOCYXIEHHE CTYyJEHTaMU
TEOPETUYECKUX U MPAKTUYECKHX BOMPOCOB, PEHICHHE MPAKTUYECKUX 3a/ad MOJ PYKOBOJACTBOM
npenogasaressi. OCHOBHOMN LIEJIBbIO MPAKTUUYECKOIO (CEMUHAPCKOI0) 3aHSITHS SBJSETCS IPOBEPKa
IyOMHBI TOHUMAHHUS CTYJIEHTOM H3y4aeMOM TeMbl, y4eOHOro MaTepuana U YMEHUS U3II0KUTh
€ro CoJep)KaHHE SICHBIM M YETKHUM S3BIKOM, DPa3BUTHE CAMOCTOSTEIBHOTO MBIIUICHHS |
TBOPUYECKON aKTMBHOCTM Yy cTyAeHTa. Ha mnpakTuueckux (CEMHUHAPCKHX) 3aHITHUSIX
IPEIoiIaraeTcsi paccMaTpuBaTh HaWOOJee BaXKHBIC, CYIIECTBEHHBIC, CIOXHBIE BOIPOCHI
KOTOpbIE, HauboJiee TPYIHO YCBAaMBAIOTCS CTyACHTaMH. [Ipr 5TOM TOTOBUTBCS K PAKTUIECKOMY
(ceMHUHApCKOMY) 3aHATHIO BCErJa HY)XHO 3apaHee. [loaroroBka K MNPakTHYECKOMY
(ceMrUHApCKOMY) 3aHSITHIO BKJIIOYAET B ce0s ClIeyIolIee:

o 00s13aTeIbHOE O03HAKOMJICHHWE C TUTAHOM 3aHATHS, B KOTOPOM COZAEP)KAaTCs OCHOBHBIC
BOTIPOCHI, BEIHOCHUMBIE Ha 00CYXICHHE;

o M3Yy4YEeHHE KOHCIIEKTOB JIEKIIUH, COOTBETCTBYIOIIMX Pa3/IeJIoB yueOHNKa, y4eOHOro ocoous,
COJIepKaHUs PEKOMEH/IOBAHHBIX HOPMATUBHBIX NPABOBBIX aKTOB;

. paboTa C OCHOBHBIMU TEPMHHAMU (PEKOMEHAYETCS UX BBIYUHTB);

. U3y4YeHHe JIOMOJHUTENbHON JIUTEPATyphl 110 TEME 3aHATHS, JleNas IPU 3TOM HE0OXOAUMBIe
BBITIMCKH, KOTOPBIE MMOHAA00STCS MPU 00CYKIACHUN HAa CEMUHAPE;

o (dbopMyIHpOBaHHE CBOET0 MHEHHUS IO KaKJOMYy BONPOCY M apryMEHTHPOBAHHOE €ro
000CHOBaHUE;

. 3alMCh BO3HMKIIUX BO BpEMsl CaMOCTOSITEIbHOM paboThl C y4eOHMKaMH W HAay4HOM
JUTEPaTyphl BOIPOCOB, YTOOBI 3aTEM Ha CEMUHAPE TTOIYYNUTh HA HUX OTBETHI;

o oOpamieHne 3a KOHCYJIbTAlMeH K TPEToIaBaTeo.

[IpakTueckue (ceMUHApPCKUE) 3aHATHUS BKJIIOYAIOT B ce0s U CTIeUaibHO MOATOTOBIEHHBIE
pedeparbl, BBICTYIIEHHS 110 KaKOH-THOO CI0XKHOM MM 0000 aKkTyaJbHOH mpobieme, perieHne
3agad. Ha mpakTrueckoM (CeMMHApCKOM) 3aHSITHM CTYAEHT IPOSBISET CBOE 3HAHME IpEeIMeTa,
KOPPEKTUPYET HHPOPMAITHIO, TOYISHHYIO B IIPOLIECCE JEKIIMOHHBIX U BHEAYAUTOPHBIX 3aHATUH,
dbopMupyeT onpeseNieHHbI 00pa3 B IWla3ax MpernojaaBaress, NoJy4yaeT HaBbIKM YCTHOM pedu U
KYJBTYPbI JUCKYCCUH, HABBIKM ITPAKTUYECKOTO PEIICHUS 3a/1a4.

PexoMenganuu mo H3YYCHUI0O METOAMYCCKUX MaTEPUAIOB



Meroanyeckue MaTepuaibl 0 AUCUUIUIMHE TO3BOJISIOT CTYIEHTY ONTUMAJIbHBIM 00pa3oM
OpraHu30BaTh IIPOLECC H3YyYEHUs] NAHHOM JUCLUIIIMHBL. MeTroaudeckue Marepuainsl I10
JUCLUIUIMHE TPU3BaHbl MOMOYb CTYJEHTY MOHATh CHEU(HUKY H3ydaeMoro marepuaia, a B
KOHEYHOM UTOI'€ — MAKCUMAJIbHO ITOJIHO U KaY€CTBEHHO €ro OCBOUTH. B niepByro oyepeb CTyIeHT
JIOJDKEH OCO3HATh MPEAHA3HAYEHUE METOJUUYECKUX MaTEpUaloB: CTPYKTYpY, LeJn U 3afgaun. Jlis
3TOr0 OH 3HAKOMHUTCS C IpeamOyJioi, OTJaBIeHUEM METOJUYECKUX MaTepuaioB, TOBOps MHAUE,
OCYLIECTBIISIET IIEPBUYHOE 3HAKOMCTBO C HUM. B paszgene, NOCBAIIEHHOM METOAMYECKUM
PEKOMEHJALUAM 110 HU3Y4YCHHUIO JHUCLMIUIMHBI, IPUBOAATCS COBETHl IO IUIAHUPOBAHHUIO U
OpraHu3alMy  HEOOXOIMMOro Il  M3yYeHUs  JUCLUIUIMHBI ~ BPEMEHM,  OIIMCAaHHE
[I0CJIEI0BATEIbHOCTH IEUCTBUM CTYAEHTA («CLIEHApUN N3YUEeHUS JUCLUIUIMHBD)), pEKOMEHalluu
10 paboTe ¢ IUTepaTypoi, COBETHI 10 MOATOTOBKE K 9K3aMEHY U pa3bsICHEHUS 110 TOBOLY pabOThI
C TECTOBOM CHCTEMOM Kypca M HaJ JOMAallHUMHU 3aJaHUsAMH. B 11eJI0M JaHHbIE METOOUYECKUE
PEKOMEHIALMU CIIOCOOHBI O0JIErYUTh U3YUYEHHUE CTYACHTAMH JUCLMILIMHBI U IIOMOYb YCIEIIHO
clath SK3aMeH. B pasnene, conepxkalmieM ydeOHO-METOAMYECKHE MaTepUainbl JUCLUIUIMHBL,
COJIep’KaHNe IIPAKTUYECKUX 3aHATUH 110 AUCLUIIIMHE.

PexoMeHngaumnu mo caMocTosiTeJIbHOM padoTe CTY/1eHTOB
Ha camocrostenbayto paboty crynento no aucuumiunHe b1.0.33.01 «MaremaTtuka»
BBIHOCSITCSI CJICITYIOINE TEMBI:

Ne Tema Bonpocsl, BeiHocumblie Ha CPC Ounas | 3aounas
n/n ¢opma dopma
1 DJIeMEeHTHI TEOpUHU MeTtpudeckoe mpoCTPaHCTBO. 0. KP o
MHOKECTB ’
2 Martpuliisl ¥ ONIpeAeIUTENN Onpenenurenn MaTpuIl U UX CBOMCTBA. O, KP O
3 CHCTEMBI TUHENHBIX Pewenune CJIY meronom Kopnana-I'aycca. 0. KP o
YpaBHEHHI ’
4 Bekropsr Ha mmockocT M B | 1. JleHCTBHA Hall BEKTOpPaMH.
MIPOCTPAHCTBE 2. Pa3mepHOCTH 1 06a3Hc BEKTOPHOTO
MIPOCTPAHCTBA. 5 0. KP o
3. EBKIHIOBO MPOCTPAHCTBO, €r0 CBOMCTRA.
[IpumeHeHre BEKTOPHOTO U CMEIIAHHOTO
MPOU3BENIEHUS] BEKTOPOB.
5 KommnekcHsle yucna 1. Anrebpanueckas (opmMa KOMIUIEKCHOTO
yucna. J[elcTBus HaJl KOMIIJIEKCHBIMU YHUCIIaMU,
3aMMCaHHBIMHU B ajiredpandeckoii popme.
Pewmenue ypaBHeHMIA.
2. TpuroHoMmerpuveckas popmMa KOMILUICKCHOTO 0. KP o
yucnia. JledicTBus HaJl KOMIIJIEKCHBIMU YUCIIaMHU, ’
3aIMCaHHBIMH B TPUTOHOMETPHUYECKON (hopMme.
3. Tloxa3zatenmpHas (hopMa KOMIUIEKCHOTO YHCIIA.
JleficTBUS HaJl KOMIUIEKCHBIMU YHCJIAMH,
3aIMCaHHBIMH B TIOKA3aTENEHON (hopMe.
6 OnemeHTH aHanutHdeckoi | 1. KpuBbie BToporo mopsiuka. 0. KP o
TEOMETPHH. 2. YpaBHCHHE TIOBEPXHOCTH B IPOCTPAHCTRE. ’
7 OyHKIMU OHON 1. HenpepsIBHOCTH (yHKINH.
IepeMeHHOI 2. Touku pa3psbiBa. O, KP o
3. CaoiicTBa HenpepbIBHOW (YHKIIHH.
8 JuddepennnanpHoe 1. OcHoBHBIE TeOopeMbI TuGHEpPEHIIHATHEHOTO
ncYHCIIeHUe QYHKIIMMA HWCUYNCIICHUS.
OJIHOM U HECKOJIbKUX 2. Acumnrorsl rpaduka GyHKIUH.
MIePEMEHHBIX. 3. Tonsatue QyHKIMH HECKOIBKUX EPEMECHHBIX. 0. KP o
4. YacTHple MPOU3BOIHBIC IEPBOTO U MOPSIKA ’
(YHKIIMU HECKOJIBKHX ITePEMEHHBIX.
5. Tlomnsrit quddepeHnnan GyHKIUN
HECKOJIbKUX MEPEMCHHBIX.
9 HurerpansHoe 1. CsoiicTBa HEONPEACICHHOTO HHTETPANIA.
HCUHCJICHHE. 2. CrocoObl BEIYHCIICHUS HEOTIPEIEICHHOTO O, KP O
HWHTETpaia.




[onsTHE ONpPEEICHHOTO HHTETPAA.
CBoiicTBa onpeAesieHHOr0 HHTErpaa.
BeruncieHue miomaay miockoi GUrypsl.
Brrunciienue o0beMa Tenna BpaIieHusl.
BrluncneHue npoiieHHOro MyTH.

10 | Psmw 1. Psanw Teiinopa u MakinopeHa. Pasnoxenue
(YHKIUN B CTCTICHHBIC PSIIBL.

2. Paznoxenue B psg MakiiopeHa OCHOBHBIX

No ok w

. O, KP
3JIEMEHTAPHBIX (DYHKIIUH.
3. IlpumeHnenwne psnoB B IPUOIIHKEHHBIX
BBIUHCIICHUSX.
9 OyHKIINHI HECKOIBKUX 1. YCcroBHEIH SKCTpEMYM. 0. KP o
TIePEMEHHBIX 2. Meton mHOXHTENeH JlarpaHxka. ’
10 | duddepenunancueie 1. Jduddepenumansapie ypaBHeHHS |-TO
YpaBHEHUSL. mopsiaka. CriocoObl pemeHus
i depeHnnanbHbIX YpaBHEHUH 1-ro nopsaka. 0. KP 0

2. JuddepeHunanbHple ypaBHEHHS 2-TO
MOPsIZIKA: TOMYCKAIOL1e OHMKEHUE MOPsIIKa,
JIMHEWHBIC C MOCTOSIHHBIMU K03 duIineHTaMu.

HeoTpemneMbIM 37€MEHTOM Y4eOHOTO IIpolecca SBISIETCS CaMOCTOSATENbHas padoTa
crynenra. Ilpum camocrostenbHON paboTe HOCTUTAETCS KOHKPETHOE YCBOCHHE YYEOHOTO
MaTepuala, pa3BUBAIOTCS TEOPETHUYECKHE CIIOCOOHOCTH, CTOJb BAXHBIE [UII COBPEMEHHOM
HOATOTOBKH CHENUAIUCTOB. POPMBI CaMOCTOSITEIBHOW PabOTHl CTYACHTOB IO JAWCIHIUINHE:
HalMCcaHue KOHCIIEKTOB, IMOATOTOBKAa OTBETOB K BOIIPOCAM, HamucaHue pedepaTroB, peuieHHe
3a/1a4, MCCIIe0BaTeIbCKask paboTa, BBHIITOIHEHHE KOHTPOJIBHOH PadoTHI.

3amaHust ISl CaMOCTOSITENIFHOW pabOThl BKJIIOYAIOT B €€0S KOMIUIEKC aHATUTHYECKUX
3a/J1aHU, BBIOJHEHHE KOTOPBIX IPENNojaraeT THIATEIbHOE H3Y4YeHHE HAYYHOW W y4eOHOM
JIMTCPATYPhI, HICPUOAUICCKHUX HBILaHI/Iﬁ, a TaKKC 3aKOHOJATCIIbHBIX 1 HOPMATUBHBIX TOKYMCHTOB
npeylaraeMelx B I [/ «YyeOHas  jMTepaTypa M pecypchl  MH(POPMALUOHHO-
TEJIEeKOMMYHUKAllMOHHOW  cetu  «VIHTepHeT»,  ydyeOHO-MeToauyeckoe  obOecredeHue
CaMOCTOSITENIbHOW paboThl OOy4YarOUIMXCS MO0 AMCLUUIUIMHE». 3aJaHusl MPeJoCTaBIAIOTCA Ha
IIPOBEPKY B IIEYaTHOM BHUJE.

Pexomenpanuu nmo padore ¢ aurepatrypoit

[Ipn u3yueHum Kypca yuyeOHOM AMCUUILIMHBI 0COOO€ BHHMaHHUE ClleyeT oOpaTHTh Ha
PEKOMEHIyEMYI0 OCHOBHYIO U JOTMOJHUTENBHYIO JTUTEPATYPY.

BaxunIM diieMeHToM IIOATOTOBKU K CCMUHAPY SABJISACTCA FHY6OKOG HN3YUYCHUC OCHOBHOH U
JOTIOTHUTETILHOU JIUTepaTyphl, PEKOMEHJOBAaHHOMN TI0 TeMe 3aHSATHS, a TAK)KE EPBOUCTOUYHUKOB.
IIpu 5TOM MOJIE3HO IPOYUTAHHYIO JIMTEPATYPY 3aKOHCIIEKTUPOBATh. KOHCIIEKT T0)KEH OTBEYaTh
TpeM TpeOOoBaHUAM: OBITh COAEpPKATENbHBIM, IO BO3MOXKHOCTH KpaTKHM H TMPaBUIBHO
0(hOpMIICHHBIM.

CopepkaTenbHBIM €T0 CIeAyeT CUMTATh B TOM Cy4ae, €Clid OH MepeaaeT BCE OCHOBHBIE
MBICJIM aBTOPOB B LICJIOCTHOM BHUJIC. M310KUTEL TEKCT KpaTKO — 3TO 3HAYUT NCPpEaaTb COACPIKAHUC
KHWUTH, CTaThU B 3HAYUTEIHHOW Mepe CBOMMH ciioBamu. [Ipu 3TOM clemyeT mpuaepKUBATHCS
ImpaBujia — 3allUCbIBATh MBICJIIb aBTOpa pa6OTI)I JIMIIb IMOCJIC TOTO, KaK OHa XOpPOMIO ITOHATA. B
TaKOM cllydae TIoCcTaBJIeHHas el OyaeT JocTurHyTa. L{uTupoBars aBTOPOB U3yyaeMbIX paboT (¢
00s13aTeTbHOM CCBITKOM Ha MCTOYHHK) CIIEIyeT B TEX CIydasx, €CJIM HaJ0 3alUChIBaTh OYEHBb
Ba)XHOE OTIpeieNIeHUe WK TOJI0KEeHNE, 0000IIArOIINIA BEIBOI.

Baxno u BHenHee opopMiieHne KOHCTIEKTa. B ero Havyane Hajo yka3aTh TeMy CEMHHApA,
ATy HAITUCAHMs, Ha3BaHUsI TUTEPATYyPHBIX UCTOYHUKOB, KOTOPBIE OyAyT 3aKOHCTIEKTUPOBAHBI.
['myGokast camocTosTenbHas padoTa HaJl HUMU 00€CTICUUT yCTIEITHOE YCBOCHUE N3ydaeMOM
JTUCITUTUIAHBI.



OnHuM W3 BaXXHEWIIMX CPENCTB CEPHE3HOTO  OBJIAJICHUS TEOpPUEH  ABISETCA
KOHCHEKmupoeanue nepeoucnouHuKos.

Jlst coctaBiieHMs KOHCIIEKTa PEKOMEH/IyeTcsl CHavyaja IIpounTaTh paboTy LEIUKOM, YTOObI
YSICHUTD €€ 0OIIMi CMBICT U cofepykanue. [Ipu 3ToM MOXKHO cenaTh IOMETKH O €€ CTPYKTYpe, 00
OCHOBHBIX IIOJIOKEHUSX, BBIBOJAX, HANO CTaparbcsi OTIMYaTh B TEKCTE OCHOBHOE OT
BTOPOCTENEHHOTI'0, BHIBOJIbI OT apI'yMEHTOB U J0Ka3aTeNIbCTB. ECM €cTh HENOHSATHBIE CII0BA, HAZI0
B SHIUKJIONEANYECKOM CJI0Bape HAalTH, YTO 3TO CJIOBO 0003HAyaeT. 3aKOHYMB YTeHHe (maparpada,
IJIaBBbl, CTaThH) HAJIO 33/1aTh ce0e BOMPOCHI TAaKOro poaa: B yeM rinaBHas Mpiciab? KakoBbl OCHOBHBIE
3BEHbs JI0Ka3aTeabCcTBa ee? YTo BBITEKAET U3 yTBEpXkKAeHUi aBTopa? Kak 3T0 coryacyercs ¢ TeM,
YTO y>K€ 3HAETE O IPOYUTAHHOM U3 IPYTMX UCTOUHUKOB?

SlcHOCTP M OTYETIIMBOCTH  BOCHPUATUSA TEKCTa 3aBUCUT OT  MHOIOro:  OT
COCpPEIOTOUYEHHOCTU CTYAEHTa, OT TEXHUKM UTEHHUs, OT HACTOMYMBOCTH, OT SIPKOCTHU
BOOOpaXeHUs1, OT TEXHUKH (PUKCUPOBAHMSI IPOUYUTAHHOTO, HAKOHEILI, OT 3PYAULIMU — OOLIEH U B
KOHKPETHO paccMaTpuBaeMoi podiieMe.

Pe3ynbraToM nepBOHAYAILHOTO YTEHUS JOJDKEH ObITh POCTON MJIGH MeKcma u Yemroe
npeocmaenenue 0 HEACHBIX Mecmax, OTMEUYeHHbIX B KHure. [locie mnpeaBapuTenbHOroO
O3HAKOMJICHHUS, NIPU IIOBTOPHOM UYTEHHUM CIENYET 6blOCIUMb OCHOBHbIE MBICIU AGMOPA U UX
pa3BUTHE B MPOU3BEICHUH, OOpATUTh BHUMaHHE Ha OOOCHOBAHME OTHEIBHBIX IOJIOKEHUHA, Ha
MeToAbl W (OopMbI JOKazaTesnbCcTBa, HauOosjee sipkue npumepsl. B xozme 3Toil paboOThI
OKOHYATEJIbHO OTOMpaeTcss MaTepuan JUlsl 3alUCH M OIpeNessieTcsl €€ BUJ: HJIaH, Me3Uchl,
KOHCneKm.

[Inan 3T0 KpaTKui, MOCIEI0BATENIbHBIN NEpPEYeHb OCHOBHBIX MBICIEH aBTOpa. 3aIuch
IIPOYMTAHHOTO B BHUJIE TE3UCOB — JTO BBIABICHUE U 3aIllUCh ONOPHBIX MbICJIEH TekcTa. PasHuia
MEXJly IJIAHOM U TE€3UCaMM 3aKJIIYaeTcs B CIEAYIOIIEM: B IUIAHE MBICIb Ha3blBaeTcs (CTaBb
BCErJa BOINPOC: O 4YeM TOBOpUTCs?), B Te3ucax — (opMyiaupyercs — (4TO0 UMEHHO 00 3TOM
rOBOPUTCS?). 3amuch OIOPHBIX MBICIAEH TEKCcTa BaXKHA, HO IIOJIHOTO MPEACTaBIEHUS O
IPOYNTAHHOM HAa OCHOBAaHHMM I10J00HOM 3alMCH HE COCTaBUIlb. BaKHO OCMBICIMTB, KaK aBTOp
JIOKa3bIBAa€T CBOIO MbICIIb, KaK YOEXJaeT B HCTHUHHOCTH CBOUX BBIBOJOB. Tak BO3HHKAaeT
KoHcnekT. dopMa 3ammcu, Kak Mbl YK€ OTMETHIIH, YCJIOXHSETCS B 3aBUCHUMOCTH OT Liejei
paboTHI: TIJIaH — 0 YeM?; TE3UCHI — O UeM? YTO UMEHHO?; KOHCTIEKT — O YeM? 4TO UMEHHO? KaK?

KoHcnekt — 3TO KpaTkoe MOCIeN0BaTeNIbHOE M3JI0KEHHE coiepkaHuss. OCHOBY €ro
COCTaBJSieT IUIaH, TE3UChl M BHINUCKU. HenocTtaTku KOHCIEKTHPOBAHUS: MHOI'OCIOBUE,
LIUTUPOBAHUE HE OCHOBHBIX, a CBA3YIOLIUX MBICIEH, CTPEMIIEHHE COXPAHUTH CTUIMCTUYECKYIO
CBS3aHHOCTh TEKCTa B yIIepO ero Jioruyeckoil crpoiHocTH. [IprcTynaTh K KOHCIIEKTUPOBAHUIO
HEOO0XOIMMO TOTJa, KOIJa CIIOKWJIMCh HaBBIKM COCTaBJICHUS 3allUCH B BUJAE Pa3BEPHYTOro
0JIpOOHOrO IJIaHa.

dopma 3anucH NpHU KOHCIEKTUPOBAHMM TpeOyeT 0cOO0O0ro BHUMAHUS: Ba)KHO, YTOOBI
COOCTBEHHBIE YTBEP)K/ICHUS, Pa3MbIIIJIEHUS HaJl IPOYUTAHHBIM, YETKO OTIEINISJIUCH MPH 3aMHCH.
Pa3yMHee BBIHOCHTH CBOM NOMETKHM Ha LIMPOKHWE IIOJIsI, 3alIMChIBATH HA HUX JOIOJIHUTEIILHBIE
CIIPaBOYHbBIE JAHHBIE, IOMOTAIOLINE YCBOCHUIO TEKCTA (aTa COOBITUS, YIOMSIHYTOTO aBTOpaMUu;
CBEJICHUS O JIMIE, HA3BaHHOM B KHHIE; TOUHOE cojiepaHue TepMuHa). Ecin KoHcnekTupyercs
TEKCT BHYIIMTEIHLHOTO 00beMa, HE0OXOJUMO YKa3bIBaTh CTPAHUIIBI KHUTH, KOTOPbIE OXBaThIBAET
Ta WINA WHAs 4acTh KOHCIEKTA.

g ynobcTBa MMOJIB30BAHMS CBOMMH 3alUCSIMH Ba)XKHO O3arjaBUTh KpyIHbIE YacTu
KOHCIIEKTa, IOAYEpKUBas 3a2on06ku. ClenyeT NOMHUTb O Ha3HAUEHUU KpPacHOM CTpPOKH,
CTPEMHUTBhCSA K YEeTKOM rpaduke 3amuceil — ycTynmamu, KOJOHKaMmu. M3nmaraTe riiaBHbIE MBICITH
aBTOpa MW HUX CHCTEMY apryMEHTOB HEOOXOJUMO NPEUMYILIECTBEHHO CBOMMHU CIIOBaMH,
nepepadaTrbiBas TakKuM 00pa3oM HHGPOPMAIHIO,— TaK MPOXOAHWT YSICHEHHE €€ CyTH. MBICIb,
(bpa3bl, MOHATHIE B KOHTEKCTE, MOTYT IIpHoOpecTu Hosiee mpocTpaHHOE U3JI0keHHe B 3anucu. Ho
TEKCT OpHUTMHana CBEPTHIBACTCS, M CTYJEHT, OTpadaTbiBas JIOTUYECKOE MBILIUICHUE, YUUTCS
BBIJICJIATH IJ1aBHOE M 0000I11aTh OAHOTUITHBIE CYKICHHSI, OAHOPOAHbIE pakThl. Kpome Toro, nenas
3aMycy CBOMMH CJI0BaMHM, 0000111asi, CTYACHT YUUTCS TUCbMEHHON peyu.



3HaHue O6Hl€f/i CTPATCIrun YTCHU, TCXHUKHN COCTABJICHUC ITJIaHA U TE3UCOB ONPEACIIACT U
TCXHOJIOTMI0 KOHCIICKTUPOBAHU .

o BHUMATEJIPHO YUTATh TEKCT, IOIYTHO OTMEYasi HEMOHATHBIC MECTa, HE3HAKOMBIE TEPMUHBI
Y NIOHATUS. Boitnucams na nonsa 3HaueHrEe OTMEYEHHBIX TOHATHM.

o Opy TMEPBOM YTEHWHW TEKCTAa HEOOXOAUMO COCTaBUTh €r0 HPOCHON  NJaH,
MI0CJICIOBATENBHBIN MEPEYeHb OCHOBHBIX MBICIICH aBTOPA.

o OpU TIOBTOPHOM YTCHHWU TEKCTa BBUICIATH CUCHEMY OO0KA3ameabCme OCHOBHBIX
MOJIOKEHUH pabOTHI aBTOPA.

o 3aKTFOYUTEIIBHBIN 3TAIl pa0OTHI C TEKCTOM COCTOUT B OCMBICIICHUU paHEE OTMEUEHHBIX MECT
U MX KPATKOH MOCIIeI0BATEIHLHOMN 3aITHCH.

o NPU KOHCIIEKTUPOBAHUH HY>KHO CTPEMHUTHCSI 8bIPA3UMDL MbIC/Ib AGMOPA C6OUMU C/I08AMU,
3TO OMOTaeT 0oJiee rITyOOKOMY YCBOCHHIO TEKCTA.

o B paMKax pa0oOThl HaJ NMEPBOMCTOYHUKOM BAKEH YMENbId ombop yumam. HeoOxoaumo

YUUTBIBaTh, HACKOJIBKO SIPKO, OPUTMHAJIBHO, C)KAaTO H3JI0KeHa MbIciab. lluTupoBaTh
H€06XOZ[I/IMO TC CYXKIACHHUSA, HaA KOTOPLIC BIOCICACTBUHM BO3MOXHA CCBIJIKA KaK Ha
aBTOPUTETHOE M3JI0)KEHUE MHEHHSI, BBIBOJIA [10 TOMY MJIM MHOMY BOIIPOCY.
KoncnekrupoBath 11e1€c000pa3Ho HE Ha OTAEIBHOM JIUCTE, a B OOIIEH TeTpaau Ha OJIHOM
crpaHune jaucta. OOOpPOTHas CTOpPOHA JIMCTa MOXKET ObITh MCIIOIb30BaHA IS JOINOJIHEHUH,
HEOOXOAMMOCTh KOTOPBIX BBIICHHTCS B JaibHeWnieM. [Ipy KOHCHEKTHPOBAHHMU JIMTEPATypHI
ClIe/lyeT OCTaBHUTh IIMPOKHUE IOJIs, YTOOBI 3amucaTh Ha HUX IUIaH KOHcHekTa. Ilons MoryTt ObITh
HCIIOJIB30BAaHbI TAKXKEC JJIA 3aIllMCH CBOUX 38,MC‘I8,HPII>1, I[OHOJIHCHI/Iﬁ, BOIIPOCOB. HpI/I BBICTYILICHHUA
Ha CEMUHape CTYyAEHT MOXET II0Jb30BaThCsl CBOMM KOHCHEKTOM Uil LUTUPOBAHMS
nepBoucTOUHNKa. Bee oOydarolyecs BHUMATENbHO CIIYIIAIOT BBICTYIUIEHUS OJHOTPYIITHHUKOB,
OTMEUAIOT CIOPHBIE UM OLIMOOYHbIE TOJ0XKEHHS B HUX, BHOCAT MONPABKH, IPEACTABISAIOT CBOU
pelieHns 1 000CHOBAHUSI 00CYKIaeMBIX IIPOOJIEM.
B koH1e ceMuHapa, Korja npernoiaBaTesb HOJBOIUT UTOTH 3aHATHS, CTYJICHTHI C y4eTOM
peKOMeHI[aIII/Iﬁ npenoaaBaTeiia U BI)ICTYHJIGHI/Iﬁ COKYPCHHUKOB OOIMMOJHAKOT UJIU UCHIPABIAIOT CBOU
KOHCIIEKTHI.

PexoMeHngaumuu nmo u3y4eHUI0 MeTOIMYECKUX MAaTEPHAJIOB

MeTtoaudeckue MaTepuaibl 10 JUCIUILTHHE MO3BOJISIOT CTYACHTY ONTUMAIbHBIM 00pa3oM
OpraHW30BaTh MPOLIECC H3YUYCHUs] JMAaHHOW JUCHUIUIMHBIL MeTOoaudecKkue Marepuaibl 10
TUCITUIIMHE TPHU3BAaHBI MOMOYBL CTYJIEHTY MOHATh CHEHU(PHUKY H3yuyaeMoro marepuaia, a B
KOHEYHOM UTOT€ — MAKCUMAJIBHO MOJTHO M KQUeCTBEHHO €ro OCBOUTH. B mepByro ouepeib CTyIeHT
JIOJKEH OCO3HATh MpeAHA3HAYEeHUE METOIMUECKUX MAaTepUasoB: CTPYKTYpY, lienu U 3aaauu. Js
ATOTO OH 3HAKOMUTCS C MpeaMOyJIOi, OTJIaBIICHUEM METOAUYECKUX MAaTepUajoB, TOBOPS MHAYE,
OCYILECTBIISIET NEPBUYHOE 3HAKOMCTBO C HUM. B paszaene, MHOCBSIIEHHOM METOAMYECKUM
PEKOMEHIAlUsIM TI0 HW3YYEHUIO JUCIUIUIMHBI, TPUBOISTCS COBETHI M0 IJIAHUPOBAHUIO H
OpraHM3alil  HEOOXOIMMOTO 1S  HM3yYeHUs  JAUCUUIUIMHBI  BPEMEHH,  OIHCaHUe
MOCJIEIOBATEILHOCTH ICUCTBHUI CTYyIeHTa («CIIEHApUH N3YUSHUS TUCITUTUIMHBDY ), PEKOMEHIAIlUN
1o paboTe ¢ TUTepaTypoi, COBETHI MO TIOJITOTOBKE K IK3aMEHY U Pa3bsICHEHUS T0 TTOBOIy PaboThI
C TECTOBOM CHCTEMOW Kypca W HaJ JOMallHUMHU 3aJaHUsSMH. B 1eI0M IaHHBIE METOIUYECKUE
PEKOMEHIAIMU CIIOCOOHBI O0JETYUTh M3yUYeHUE CTYAECHTAMH IUCIUIUIMHBI U TTOMOYb YCIIEITHO
caaTh dK3aMmeH. B pasmene, copepikamieM ydeOHO-METOMMYECKHE MAaTepuaibl JTUCIUTIINHBI,
COJIepKaHUE TMPAKTUYECKUX 3aHATUHA MO AUCIUIUIMHE, CIOBaph OCHOBHBIX TEPMHUHOB
JIUCILIUTLINHEL.

PexomeHnaanuu Uit NOATOTOBKH K 3a4eTy / 9K3aMeHY
[Ipu moaroToBke K 3a4eTy / SK3aMEHY CTYJEHT BHHUMATEJIbHO MPOCMATPHUBAET BOIPOCHI,
peayCMOTpEeHHbIe palboueil mporpaMMoil, W 3HAKOMHUTBHCS C PEKOMEHJOBAaHHOW OCHOBHOM



nuteparypoil. OCHOBOM ISl CIa4M SK3aMEHa CTYJIEHTOM SIBJISIETCSI M3YUYEHHUE KOHCIIEKTOB JIEKIIHH,
IPOCITYIIaHHBIX B T€YEHUE ceMecTpa, HHPOpMaLKs, TOJTyYeHHAast B pe3yJIbTaTe CaMOCTOSTEIbHON
paboThI B TEUEHUE CEMECTpa.



7. Y4eOHas1 TuTEPATYpa U pecypchbl HHPOPMALMOHHO-TEIeKOMMYHUKAIIMOHHOW CeTH
«MHTEepHeT», y4eOHO-MeToAuYecKoe obecnedeHre CaMOCTOSATEeIbHOI padoThl
00y4YarOIIMUXCS M0 JUCHHILINHE (MOIYJIIO)

7.1. OcHoBHas qUTEpaTypa

1. Marematuka Uil 3KOHOMHCTOB. IIpakTwky™m : yueOHOe TocoOMe st  By30B/
O. B. TarapaukoB [u np.]; mox obmel pemakiueit O. B. TatapaukoBa. — Mocksa :
MznarensctBo FOpaiit, 2023. — 285 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-9916-
8868-0. — Tekct : anmekrponnbiit / O6pa3oBarensHas 1uiatdpopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/511190

2.  Ilumnages, B. C. Bricmas maremaruka : yaeOnoe nocooue mist By3os / B. C. [llunaueB. —
8-e u3n., mepepad. u gorn. — Mocksa : M3znarensctBo FOpaiit, 2023. — 447 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-12319-7. — Tekcr : anexTpoHHbIi / OOpazoBaTenbHast
wiatdopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/510530

3. Ilunaues, B. C. Beicuias maremaruka. [Tonnsiii kypc B 2 T. Tom 1 : yueOHUK 1515 By30B /
B. C. lumnaues ; nmox pegakuueir A. H. TuxonoBa. — 4-e uza., ucnp. u gom. — Mocksa :
WzparensctBo FOpaiiT, 2023. — 248 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-
07889-3. — Tekcr : snexTpoHHbd / ObOpa3zoBatenbHas miaatdopma FOpaiit [caifT]. —
URL.: https://urait.ru/bcode/513025

4.  Ilunaues, B. C. Beiciias maremaruka. [Tonusiii kypc B 2 T. Tom 2 : yueOHUK 17151 BY30B /
B. C. lllunayes ; nox penakuueit A. H. Tuxonosa. — 4-e u3n., ucrp. u gon. — Mocksa :
UznatensctBo FOpaiit, 2023. — 305 c. — (Boiciiee o6pazoBanue). — ISBN 978-5-534-
07891-6. — Texkcr : anekrponHbd // ObOpa3oBarenbHas miargopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/513026

7.2. JlonoTHUTEIbHAS JTUTEpaTypa

1. boromomoB, H.B. Marematuka:  yuebnuk i1 By3oB/  H. B. boromornos,
I1. 1. Camoiinenko. — 5-e uzn., mepepad. u gon. — Mocksa : M3marensctBo HOpaiiT,
2023. — 401 c. — (Beicmiee ob6pazoBanme). — ISBN 978-5-534-07001-9. — TekcT :
JJIEKTPOHHBIN // Ob6pa3zoBarenbHas wiatdopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/510750

2. bByrpos, . C. Beiciias Maremarvka. 3agayHHK : ydeOHOe mocoOue Juisi By30B /
4. C. byrpos, C. M. Hukonbsckuii. — Mocksa : U3natensctBo FOpaiit, 2023. — 192 c. —
(Boiciiee oOpaszoBanue). — ISBN 978-5-9916-7568-0. — TekcT : 31eKTpOHHBINA //
OopazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511713

3. Kmommun, B. JI. Beicmas mMaTtematuka Jisi 5KOHOMHCTOB. 3aJaud, TECTbI, YIIPaKHEHUS .
y4eOHUK M TpakTUkyM ais By3oB/ B.JI. Kmommu. — 5-e u3n., mepepab. um jom. —
Mocksa : M3narensctBo FOpaiit, 2023. — 165 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-
5-534-03124-9. — Tekcr : anexTpoHHEIH // OOpa3zoBatenbHas iargopma KOpaiT [caiT].
— URL: https://urait.ru/bcode/510653
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7.3. YueOHO-MeTOAMYECKOE oDecrieueHne CaMOCTOSITeIbHOM PadoThl

7.4. HopmaTuBHbIE IPABOBbIE JOKYMEHTBI

7.5. UnTepHET-pecypchbl

7.6. UHBIC HCTOYHHKH



8. MaTepuajbHO-TeXHHYECKasA 0a3a, HH(POPMALMOHHBbIE TEXHOJOTHH, IPOTPaMMHOe
o0ecrnieyeHne U MH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHUe JVUCIHHUIIIMHBI BKIIIOYACT B cebs:

L4 JICKOMOHHBIC ayIHUTOPHH, OGOpYI[OBaHHBIG BUACOIIPOCKIITMOHHBIM OGOpYI[OBaHI/IeM JJIA
Hpe3€HTaHI/II>'I, Cp€acTBaMu 3BYKOBOCIIPOU3BEACHUS, DKPAHOM;
° IMOMEIICHUA JId NPOBEACHUA CEMHUHAPCKUX M IMPAKTHUYCCKHUX 33HHTPII>1, O60py,HOBaHHI>Ie

yueOHOIl MeOenbIo;

JucuumiuHa JoJKHa OBITh TMOJJAEpkKaHa COOTBETCTBYIOIIMMHU JIMIIEH3MOHHBIMU
IPOTPAMMHBIMU TIPOTYKTaMH.

[IporpamMMHBbIe cpencTBa obecreyeHus ydeOHOTo npoliecca JOKHbI BKIIOYATh:

o MPOrpaMMbl IPE3EHTAMOHHOMN rpaduKu;
o TEKCTOBBIEC U TaOJIUYHbBIE PEIAKTOPHI.

By3 obecrnieunBaet kaxxqoro odyyvaroiierocs pabouuM MECTOM B KOMIIBIOTEPHOM Kjlacce B
COOTBETCTBUU C 00bEMOM M3yUYaeMbIX JIUCLUUIUINH, 00eclieunBaeT BbIX0 B ceTh VIHTEpHET.

[Tomemienuss s CcaMOCTOSITENBHONH pabOThl OO0YUYAIOUIUXCABKIIOYAIOT —CJIEIYIONIYIO
OCHAILEHHOCTh: CTOJIbI Ay AUTOPHBIE, CTYJIbS, JOCKH ay IUTOPHBIE, KOMIIBIOTEPHI C MOAKIIOUEHUEM
K JIOKQJIbHOM CeTH MHCTUTYTAa (BKIIIOYasi IPaBOBbIE cUCTeMbI) U MIHTEpHET.

JUis  u3ydeHus  y4yeOHOM  JUCHMIUIMHBI ~ UCHOJB3YIOTCS  aBTOMAaTHU3MPOBAHHAA
OoubnuoreyHass MHOpPMALMOHHAS CHCTEMa U DJIEKTPOHHbIE OUOIMOTEYHBIE CHCTEMBI:
«Yuusepcurerckas oudmmoreka ONLINEY, « 9nekTpoHH0-0MOIMOTeYHAast cCHcTeMa U3/1aTelbCTBa
JIAHb», «DnektpoHHo-OuONMMOTEYHAas cucTeMa wu3AarenscTBa «HOpailty, «3JIeKTpoHHO-
oubnuoreynas cucrema [PRbooksy»,«Hayunas snextponnas oubmuorexa eLIBRARY» u np.

ObecneunBaeTcs BO3MOKHOCTh OECTIPENSTCTBEHHOTO JOCTYIA 00YJalOIIXCsl HHBAJINIOB
B ayJIUTOpUHU, TyaJeTHble U ApPyrue MOMELIEHHUs, a TakKe UX MpeObIBaHUS B YKa3aHHBIX
MOMEMICHUX (HAIWYHE MMaHAyCOB, MOPYYHEH, pacIIMPEeHHBIX IBEPHBIX MPOEMOB, JH(PTOB, TpU
OTCYTCTBUH JTU(TOB ayIUTOPHUS pacioyiaraeTcs Ha MepBOM dTaKe, HATUUKE CHEIHATbHBIX Kpecel
U IPYTUX PUCTIOCOOTIEHUI).

VY4eOHble ayAUTOPUU /7Sl BCEX BUI0B KOHTAKTHOM U CAaMOCTOSATENIbHOM paboThl, HayuHast
O0uOIMOTEKa W MHBIE NOMEUICHUs NIl O0y4YeHHUs OCHAIIEHbI CIelHaIbHbIM 000pyAOBaHUEM U
y4eOHBIMM MECTaMHU C TEXHMYECKHMMM CpeICTBaMU OOy4yeHHMs Ui oOydvaromuxcs ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M OOYYAIOUINXCS MHBAJIHJIOB C Pa3HBIMH BUIAMHU
OTpaHUYEHUH 3710POBBSI:

- C HAPYIICHUSMH 3PCHUS:

[Mpunrep Bpaiins braille embosser everest-dv4

DneKTpOHHBIN pydyHOU Buseoyseneunteab CAHD]]

- C HApYLIEHUSAMU ClyXa:

cpencTsa OecripoBogHOM nepenaun 3Byka (FM-cuctemsl);

aKyCTUYECKUH YCUIIUTENb U KOJIOHKH;

tudroduenimieepsl, paaruoKIaACCHI.

- C HApYLIEHUSMHU ONOPHO-ABUTaTEILHOIO anmapara:

MepeBIKHBIC, PETYJIHPYEeMble SPrOHOMHUYECKHE TapThl C WUCTOYHUKOM TTHTAaHUS IS
WH/IMBUYaIbHBIX TEXHUUECKUX CPE/ICTB;

KOMITBIOTEpPHAs TEXHUKA CO CIIEIIUAIBHBIM IPOTPAMMHBIM 00€CTICUECHHEM;

aJIbTepHATUBHBIE YCTPOUCTBA BBOJA HH(OPMAIINH;

IPYTUX TEXHUYECKUX CPEICTB MpHeMa-Tiepeaadn ydeOHOW WH(POPMAIUU B TOCTYITHBIX
dopmax i1 CTYJIEHTOB C HapyIIEHUSIMH OIIOPHO-/IBUTaTEIbHOTO armapara.

Hoctyn k nHOpMalMOHHBIM U OubOIMOrpaduueckuM pecypcam B ceTH MHTepHeT s
KaX/1I0ro 00y4aromerocss MHBaIMJIA WIM O0YyYarollerocss ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMU
3JI0pOBbsl 0OECIeYeH MPEJOCTAaBICHHEM €My HE MEHEe YeM OJIHOTO yuyeOHOro, METOIUYECKOTro
NEYaTHOTO W/WJIM 3JIEKTPOHHOTO M3/JaHUS MO aJanTallMOHHOW TUCHMIUIMHE (BKJIIOYas



3JIEKTPOHHBIE 0a3bl MEPUOIUUECKUX U3/1aHul), B popMax, aIanTUPOBAHHBIX K OTPaHUYCHHSIM HX
3I0POBbS U BOCTIPUSATHUS HHPOPMAIUH:
Ji1s 00y4aromuxcs ¢ HapyUICHUSIMHU 3PEHUS:

. B IIeYaTHOH (popMe yBeTHMUEHHBIM mpudToMm;
. B (hopMeE IIIEKTPOHHOTO JJOKYMEHTA;

. B opme aynuodaiina;

. B reuaTHO# ¢opme mpudTom bpaiins.

Jist o0y4aromuxcst ¢ HapyIICHUsIMU CITyXa:

. B [I€YaTHOM (opme;

. B (hopMe IEKTPOHHOTO JJOKYMEHTA;

. B (hopme aynuodaiina.

Jlnist 00y4aromuxcsi ¢ HapyIeHUSIMU ONOPHO-/IBUTaTEIbHOTO arapara:
. B [I€YaTHOM (opme;

. B (hopMe IEKTPOHHOTO JJOKYMEHTA;

. B (hopme aynuodaiina.

ConeprxaHue aganTalOHHOW MUCHUIUIMHBI pa3MelIeHO Ha caiite WH(GOpPMAIMOHHO-
KoMMYyHHKaIMoHHO# cetn MuTepuet: Cepuika: http://vigr.ranepa.ru/sveden/education/ ...

Wudopmannonnsie cpeacrBa oOydeHUs, aJaNTHPOBAHHBIE K OTPAHUYCHUSM 3/I0POBBS
o0y4aromuxcs:

AJIEKTPOHHBIE YYEOHUKH, Y4eOHbIE (HIBMBI MO0 TEMATUKE AMCUUIUIMHBI, MPE3CHTAINH,
WHTEPAaKTUBHbIE Yy4eOHbIE M HAIJISIAHBIE TOCOOMS, TEXHUYECKHE CpPEICTBA MPEIbsSBICHUSI
uH(popMaluu (MyIbTUMEIUNHBIA KOMIUIEKC) U KOHTPOJIS 3HAHUN (TECTOBBIE CUCTEMBI).

OBbC «Aibyke», MudopmanronHno-npaBoBbsie 0a3bl aaHHbIX («KoncympTant Ilmrocy,
«l"apanT»).

MynbTUMEANIHBIN KOMILIEKC B JIEKIIMOHHOM ayUTOPHH.
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1. Bonpockl K 3aueTy M 3K3aMeHy o Juciunjinne «MaremaTuka»

Bomnpocs! k 3a4ery (1 cemecTp)
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Marpuiipl ¥ 1€MCTBUS HAJ HUMH.

Onpenenurenu U UX CBOKWCTBA.

DneMeHTapHbIe TPeoOpa3oBaHus MaTpHIl. PaHT MaTpHIIBL.

Cucrembl TMHEHHBIX YPABHEHUH, OCHOBHBIE ONPEICICHUSI.

Teopema Kponekepa-Kanemnn.

HccnepoBanue u penieHUE CUCTEM JIMHEWHBIX YPAaBHEHHMU C MOMOILBIO ONPEIEIUTENIEH.
®opmynsl Kpamepa.

Pemenue cucreM TUHEHHBIX ypaBHEHUH C TTIOMOIIBI0 OOPATHONW MaTPHIIBL.

Pemenne cucreM MHENHBIX ypaBHEHUN MeTooM ['aycca.

Bektopel. OcHoBHbIE TTOHATHS. [Ipoekius BekTopa Ha BEKTOp M €€ CBOMCTBA. JIMHEHHbIE
olepaly HaJl BEKTOPaMHU.

[IpssMoyronpHas cucTeMa KOOpPAMHAT HAa IUIOCKOCTH W B IpocTpaHcTBe. PasznoxkeHue
BekTopa 1o 6asucy. KoopauHarsl BeKTopa.

JleficTBUs HaJ BEKTOpaMU B KOOpPJMHATAX, HAIPABIIAIOIINE KOCUHYChI BeKTopa. CBOMCTBA
HaIPaBJIAIOIINX KOCUHYCOB.

CkansipHoe NpOU3BEIACHUE BEKTOPOB U €ro CBOMCTBA. YCIOBUE MEPHEHIUKYISIPHOCTU
BEKTOPOB.

BekropHoe npousBeieHre BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB.
['eomeTpuyecKknii CMBICIT BEKTOPHOTO MPOU3BEACHMUS.

CMmellaHHOEe TPOU3BEJICHUE BEKTOPOB U €ro CBOMCTBA. YCIIOBUE KOMIUIAHAPHOCTH
BEKTOPOB.

['eomeTpuyeckuii CMbICI CMEIIAHHOTO MPOU3BEICHMUS.

[Tonsite 06 N-mepHoM BekTope. Omnepanuu Hajg N-MepHbIMU BekTOopamu. [loHsTue o0 N-
MEpPHOM IPOCTPAHCTBE.

JIuHeiiHas 3aBUCUMOCTD M HE3aBUCUMOCTh BEKTOPOB. baznc N-MepHOro mpoCTpaHCTBA.
CriocoOblI 3a1aHus MPSIMOM Ha TIOCKOCTH. OCHOBHBIE ypaBHEHHUS.

B3aumHoe pacnonoxeHue npsiMbIX Ha MIOCKOCTH.

Kpussie BToporo nopsjka. OkpysxkHocTs. Dmunc. ['unep6ona. [Tapadona.

CrniocoOsl 3a1aHus IpsiIMOM B IpocTpaHcTBe. OCHOBHBIE YPaBHEHMSL.

B3aumHoe pacnonoxenue NpsmMbIX B IPOCTPAHCTBE.

Ob1iee ypaBHeHue miockoctu. Ocobble citydan (HENOJHbIE ypaBHEHNUS).

HopMmanbsHOe ypaBHEHUE TNIOCKOCTH. PacCTOsHUE OT TOUKH 10 MIIOCKOCTH.

B3anmHoe pacnonokeHue miI0CKOCTe B TPOCTPAHCTBE.

B3aumHoe pacnonoxeHue NpsiMon U INIOCKOCTH B ITPOCTPAHCTBE.

KommnekcHeie uncia, 1eicTBrs HaJ HUMH.

Pemenue anredpandeckux ypaBHEHHH Ha MHOKECTBE KOMIUIEKCHBIX YHCEIL.

Paznnunbie GOpMbI KOMITJIEKCHOTO YMCIIA U AEUCTBUS HaJl HUMH.

Bomnpocsl k 3k3ameny (2 cemectp)

1.
2.

No ko

Oynkuus. O6nacts onpeaeneHus GpyHkiuu. CrnocoObl 3a1aHus QyHKINN.

CpoiictBa (yHKIMH (YETHOCTb, HEUETHOCTb, NMEPUOJUYHOCTH, BO3pacTaHue, yObIBaHUE,
MOHOTOHHOCTB ).

IIpenen ¢pyHkuuu.

OpHocTopoHHME TIpeenbl QYyHKIUH.

OCHOBHBIE TEOPEMBI O IIPEIENAX.

beckoneuno 6onbmme n 6eckoHEYHO Masbie PyHKIMU. VX CBOMCTRBA.

DOKBHMBaJICHTHbIE OECKOHEUHO Majble QyHKUIUHU. Teopema 00 IKBUBAJIEHTHBIX OECKOHEYHO
MaJblX.



o

10.

11.
12.
13.
14.

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

21.
22.
23.

24.

25.
26.
217.

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

35.

36.
37.
38.
39.

40.
41.

42.
43.

44,
45.

46.
47.

[TepBrIii 3amMeuarenbHbIN peaen. Bropoil 3aMedarenbHbIi Ipeaei.

HenpepbIBHOCTh (PYHKLIMHU B TOUKE U HAa OTPE3KE.

[Ipupamenue aprymeHTa u mnpupaiiesue QpyHkuuu. Bropoe omnpenenenue HenmpepbIBHON
GbyHKIHH.

Touku pa3pbiBa QyHKIUM U UX KIacCUDUKALMSL.

CBoiicTBa HETIPEPHIBHBIX (DYHKIIUH.

[TonsTHE TPON3BOIHON (PYHKITHH.

Huddepenunpyemoctsb GbyHKIMN. Cas3b MEXy HEIPEPHIBHOCTHIO u
mudGepeHIPYyEMOCTBIO.

OcHoBHbIe npaBuiia audGepeHInpoBaHMsL.

CrnoxHas QyHKIMS U ee IPOU3BOIHAS.

[TpousBoaHas GyHKINH, 3aJaHHON HESBHO.

[Tonsarue nuddepennmana GyHKIUN U €r0 FreOMETPUUECKUN CMBICIT.

[Tpou3BoaHbIe (YHKINHU BBICIIUX MTOPSIKOB.

['eomeTrpuueckuii CMBICII TTPOU3BOAHON. YPaBHEHHE KacaTelIbHOW K rpaduKy (yHKIIHH.
YpaBHeHHe HOpMaIK K TpaduKy QyHKIHU.

IIpaBuno Jlonurans.

Teopema 0 HanOObIIEM U HAUMEHBIIEM 3HAYCHUAX (DYHKIIMH HA OTpPE3Ke.

OkcrpeMyMbl  pyHkuuu. HeobOxonumoe M JOCTaTOYHOE YCJIOBHUE —CYIIECTBOBAHUSA
sKcTpeMyMa B TouKe. [Ipr3Haku MOHOTOHHOCTH (DYyHKIMU.

Touku neperunda. Heobxoaumoe 1 10cTaTOYHOE YCIOBUE CYILIECTBOBAHUS TOYEK Meperuoa.
[Ipu3HaKy BBITYKIOCTH U BOTHYTOCTH KPUBOM.

Acumnrotsl rpaduka GpyHKuuU. HakiIOHHBIE U BEpTHUKAIbHbBIE aCUMIITOTHI.

OOmast cxema uccaenoBanus (QYHKIIMH U IIOCTPOEHUE rpaduka.

IlepBooOpasHas u HeomnpenenéHHblil uHTerpai. CBoicTBa HEONPEAEIEHHOIO MHTErpaa.
Tabnuiia UHTErpasoB.

OcCHOBHBIE METO/IbI UHTETPUPOBAHUS.

NHuTerpupoBanne palioHaIbHBIX alredpandeckux Apooei.

WHTerpupoBanue TPUrOHOMETPUYECKUX (PYHKINH.

Onpenenénnblii uuTerpan. CBoiicTBa ONpeaesIEHHOTO HHTErpaa.

Brruucnenue onpeaenénHoro uurterpaina mno gopmyse Hetotona-JIeitOnuma.

[IpuiioxxeHus onpeaenEHHbIX UHTETPaJIOB.

@OyHKIUN JBYX INepeMeHHbIX. [IoHsATHE O MHOXecTBe (JIMHUHU) YPOBHA (YHKLIUHU JBYX
MIEPEMEHHBIX.

YacTtHble poU3BOJHbIE U YacTHbIE Auddepenunansl. ['eomerprueckas 1 SKOHOMUYECKast
MHTEPIpEeTaIMs] YACTHBIX TPOU3BOIHBIX.

Teopema 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX IPOU3BOJHBIX.

[IpousBoanas no Hanpasnenuto. I'paguent OHII.

VYpaBHEHME KacaTenbHON INIOCKOCTH U HOPMaJIH K IIOBEPXHOCTH.

[Tonstue nuddepeHINaTbHOrO ypaBHEHUsI, MOPSAIOK, OOuMi BUA, OOIlee M YacTHOE
pemenus. 3anaya Komm.

Juddepenunanbabie ypaBHeHuUs 1-ro nmopsaka. MeTosl ux pemieHus.
Juddepennunanbable ypaBHEHUs 2-T0 MOPsAKa, OCHOBHBIE ompeeseHus. Obiee 1 yacTHOE
penieHus1, uX reomeTpuyeckas naTepnperanus. 3agada Kommn.

JuddepennunanbHble ypaBHEHHS 2-T0 TOPsAKa, JOMYCKAIOIINe MOHWKEHNE TTOPSIKa.
JluneiiHble oAHOPOJHBIE NU(PepeHInanbHbIe YPaBHEHUS 2-TO MOPSAIKA C MOCTOSHHBIMHU
KO3 PHUIHEHTaAMH.

[Tonstue umcmoBoro psga. HeoOXoauMmblii MpU3HAK CXOAMMOCTH YHCIOBOTO psla H
CIIEICTBUE U3 HETO.

I"apmonnueckwii pan. Pag reoMeTpudeckoi mporpeccu.

ITpusznaku cpaBuenus. [Ipusnak Janambepa. [lpuznaku Komm.

3nakouepenyromuecs psabl. Teopema JleliOHuna.
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48.
49.
50.
51.
52.
53.
54.
55.

AOGCOIIOTHAS M YCIOBHAs CXOAMMOCTb.

O06nacth cX0IUMOCTH (PYHKLIHMOHAIBHOTO PSAA.

OrnpeneneHne CTENEHHOro psaaa.

HHtepBan u pagnyc CXOOUMOCTH CTEIIEHHOTO PsAJa.

HccnepoBanue CTENEHHOTO psijia HA CXOIUMOCTb.

Psaner Teiinopa u Maknopena. Paznoxxenne GyHKIUN B CTETICHHBIE PSIBL.
Pasnoxxenue B psin MakiiopeHa OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
[IpumeneHnue psi0B B IPUOIM>KEHHBIX BBIUNCICHUSIX.

2. TecroBble MaTepHaJIbI

Bonpocwt on1a mecmuposanus

2 -1 3
l. Onpenenurens |4 7 5| paBeH
-6 3 -9
a. —120 0. 8 B. 0 r. -3
310
2. Onpenenurensd |y o 3 | paBeH
0 0 4
a. 0 6. 9 B. 24 r. 12
0 -3 0
3. Ompenenurens 2 0 —2| paBeH HyJro rpu K, paBHOM
k 4 2
a. 2 6. -3 B. 0 r. 2
10 5 7 -2
4, lanpt matpunibl A=| 0 3|u B=|—-3 4 |.Torgamarpuna C = 4—2B uMeeT BU] .
-2 1 0 5
-4 9 3 7 13 12 u 6 9
a. | 6 -5 6. | 3 -1 B. |3 2 (‘
5 -1 3
-2 -9 -2 -4 -4 -3
2 -2 1 2
5. Hawbt Matpuniel A=|3 0 —-3|u B=|-1|.Tornamarpunia C = A- B uMeeT BUJ
4 -1 2 3
5 9
a. |-3 6. |-3 B. (5 15 15) r. (2 0 15)
13 15
6. [Ipon3Benenre MaTpuIl ¢ pa3MEepPHOCTIMHU 2x M U 2K x 3 BO3MOXKHO TIPH ...

m=3,k=1 6. m=2,k=1 B.m=1k=2 r. m=2k=3

J
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7. Bciu (X,,Y,) — PEIIEHHE CUCTEMbI JIMHEHHBIX yPaBHEHUH 2x+y = 3, TO X, + Y, PaBHO...
3X+y=4

a.?2 0. 1 B. 3 r. 4

8. IlpousBoxHast GyHKIMH Y = Sin(ZX —1) UMeeT BUI. ..

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

9. MuOskecTBO nepBoobpaszubix Gpyrkiuu f (X) = 2% umeer Bu...

a. —3” +C 0. %e“ +C B. 267 +C r %e“ +C

10. Ha uncnooii npsimoit nana touka X =0,8. Torna ee «&-0KpeCTHOCTHIO» MOKET ABIATHCSA

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

11. JTanb! BeKTOpBL @ = —2 ] + k,b=i- 2], C=dax b . Torna MOJIyJIb BeKTOpa C paBeH... ...
a. 4 0.3 B. 5 r.0

-

12. Ha Bextopax d = 2i —3] + k;b=4];c=-2]+3Kk, kax na CTOPOHAX, IOCTPOEHA

nupamuza. Torna ee 00beM paBeH. ..
a.4 0.2 B. 8 r. 24

2
X

13. Moayins rpaauenTa GyHkiun Z = —— B Touke A(—2; 2) paBeH ...
y

a. 3 6.\/5 B.\/ﬁ r.\/g

14. O6mee pemenne nuddepeHinatbHoro ypapaenns »" = e>* +5 umeer Bu ...

a. 0. T.
B

1 1 ' 1
y:§e3x+5x+C y=§eBx+gx2+C1x+C2 y=e* +x° +Cx+C, y=§esx+gx2+x

2
15. Jlanbl MaTpuIbl A=[2 1 _] U g_|_o2 1| Cymma snemeHToB Marpuubsl BA,
1 0 3
1 -1

PacCIoJIOKCHHBIX HA €€ TJIaBHOM AuaroHajiv, paBHa ...

a. 1 0. -1 B. 2 r. —2
2
16. 3nauenue npenena lim x4 paBHO
x>2 x? —5x +6
a. 2 0. -2 B. —4 r. 4
o bx’ +2x° -1
17. 3nauenue npegena lim —————— paBHO
x=o 4x° + 4x° +17
a. 1,5 6.—15 B. 0,5 r.—05
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18. HeompeneneHHbIN UHTETpa I(sz —3x+1)dx paBeH ...

a.

4 2 4 2 4 2
x* 3 0. x——3i+x+C B. x——x—+x+C I. 3L_x_+x+c
———+2x+C 2 2 2 92 2 2
4 2
3
19. HeonpeienneHHbIN UHTETpAT J3X—2dx4 paBeH
COSs™ X
3
a. 3tgx* +C 6. 4tgx* +C B. Ztgx4 +C r. tget +C

5
20. OnpeeeHHbBIH HHTErpa I(ZX —3)dx pasen ...
1

a. 11 0. 12 B. 13 r. 14
X
21. OnpeneneHHblit nHTErpan | ———— 0X paBeH
'1[ V3x? -2
5 1 2 4
a. — 0. — B. — r. —
6 2 3 3

22. Obmee penieHre TMHEHHOTO OJTHOPOAHOTO AU PEpEeHIINATHHOTO YPaBHEHUS BTOPOTO
nopsaka y"'—4y'+4y =0 umeer Buf ...

T.
a. y=C +Ce™ 6. y=Cy™ +Ce" B y=y" (G + Gpx) y=y"(C, +C,x)

23. dynknus y =kx* + 7X sBnsercs pemenneM 1uddepeHIMaTbHOr0 ypaBHEH:S ' — Y 2x°.
X

Torna 3nauenue K paBHo ...

2 1 2
a. — 0. — B. 2 r. —
) 2 3
. x*—5x+6
24. 3navenue npenena lim ——-——— paBHo...
x—3 X< —
1 1 1 2
a. — 0. — B. — r. —
6 2 3 3
o 2xPe2x -1
25. 3nauenue npeznena lim —————— paBHO
x> 5x° —9x° +17
2 2 2 2
a. —— 0. — B. — r. ——
5 9 5 9
Y 3
26. YpaBHeHue Y '—==x"e" spusercs ...
X
6. OAHOPOAHBIM B. TUHECHHBIM T. 11 CpCHIIMaJIbHBIM
a. mudepeHnanbHbIM AHOPOAL A bepern
muddepeHInanbHBIM nddepeHInATEHBIM YPaBHEHHUEM C
YpaBHEHUEM TPETHETO
TopsKa YpPaBHCHUCM II€PBOIO YpPaBHCHUCM II€PBOI'O pasaCIIrOIUMUCA
nopsaka nopsaka NEPpCMCHHBIMU
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27. Nansl Touku A( —2; 7) u B( 6; — 1). Torna koopauHaThl cepeHbl oTpe3ka AB paBHBI ...
a.(3;-2) 0.(3;2) B.(2;3) r.(—2;3)

28. laubl Touku A( —2; 8) u B( 7; — 1). Torna koopaunater Touku C, nensiieit orpe3ok AB B
OTHOIIIEHUU 2 : 1, paBHHI ...
a. (4;2) 0.(-2;-2) B.(2;3) r.(-2;-3)

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

B. 42 = r. 2221

12 12 4 3 3 4 4 3

30. YrioBo# kodpduuuent npsmoit 3x —4y —12 =0 paseH ...
3 4 4 3
a. —— 0. — B. —— r. —
4 3 3 4

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

a.— 10 6. 10 B. 5 r.—5
2 -2 1

32.Marpuna 4_|3 ¢ _3|He nmeer obpatHOi npH K, paBHOM ...
4 k 2

a.2 0.—2 B.—4 r. 4

33. Ipoussoanas pyukmun f (X) = (2x* —5)° umeer Buy. ..
a. 10x*(2x* -5)* 6. 5(2x* -5)* B. 60(2x° —5)* r. 30x°(2x® -5)*

34. YrioBoii ko3 pUIHEenHT KacaTenbHOM, TpoBeIeHHOH K rpaduky Gyskmmn f(X) =2x> —5x B

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

35. Bropas npoussoanas pyukmuu f (X) =Sin 2X umeer Bu. ..
a. —sin 2x 0. 2cos2x B. —2sin 2x r. —4sin 2X

36. Hanst Touku A( —2; 7) u B( 6; 1). Torna nnuna otpe3ka AB paBHa ...

a. 10 0. 11 B. 9 r.8
X2 2

37. JlaHo ypaBHEHUE TUIIEPOOIIBI o yj =1. Torma paccrosinue Mexay ee GoKycamMu paBHO
a. \5 6. 245 B. 4.5 r.3
38. Mpsmbie 5x—4y—3=0 u kx—8y +3=0 neprnenauxyysapHbI npu K, paBHOM ...

32 32 4 4
a. — 0. —— B. — r. ——

5 5 5 5

39. KoopauHaThl TOYKH, CAMMETPUYHON TOUYKE A[g;_%) (3amaHHOM B TIOJIIPHOM CUCTEME
4

KOOpJII/IHaT) OTHOCHUTCIIBHO ITOJIAPHOI'O ITOJIOCA, PABHEI ...
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s 535 FEEY o o2 . ofa)

40. imuna cymmel Bektopos d = (3;—5;8) u b = (-11,—4) pasna ...

a. 36

10.

11.

12.

13.

14.

0.6 B. 10 r.5
3. OTKpBITHIE 32JaHUA
0 -3 0
Onpenenutens (2 0  — 2| paBeH HyJIO pu K, paBHOM ...
k 4 2
E o . |2X+y=3
cu (X, Y,) — PEIEHUE CHCTEMBI JIMHEHHBIX yPaBHEHUH , TO X, + Y, PaBHO
3x+y=4
lpoussonnas Gynkimy Yy =sin(2x —1) uMeer Bux ...

MHo%ecTBO TIepBooOpasHbx pynkuun f (x) =2e>* umeer Bux ...

Ha Bekropax d=2i —3] + kK; b= 47; ©=-2]+3k, kak na CTOpOHAX, IOCTPOEHA

nupamuaa. Toraa ee 00beM paBeH ...

2
Moaynb rpaguenTa GyHKIuu Z = —— B Touke A( —2; 2) paBeH ...
y

O6ee penrenne auddeperiuansHoro ypasnenus y" = e> +5 umeer Buf ...

. x2 -4
3HaueHue npeaena lim ————— PaBHO ...
x>2 x° —5x+6

Hanst Toukn A( —2; 8) u B( 7; — 1). Torna xoopaunatel Touku C, pensiiei oTpe3ok AB B
OTHOLIECHMH 2 : 1, paBHHI ...

2 2

JlaHo ypaBHEHHE TUIIepOOIIbI ;_6 - yj =1.Torna paccrosinue Mexay ee (oKycamu paBHoO ...

. 6x° +2x° -1
3naueHue npezena lim — - PaBHO ...
e 4x® +14x° +17

[pousBeneHne MaTpuIl ¢ pasMepHOCTAME 2 X 3M 1 2K X 3 BO3MOXHO TIPH ...

Bropas npousBoanas gynkmun f (X) =sin > X umeer Bux ...

HeomnpeeneHnbIii HHTErpan j(3x4 —5x? + 4)dx paseH ...
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

2 -2 1
Marpuna ,_|3 4 | He umeeT obpatHOi npu K, paBHOM ...

4 10 -7

2

3nauenue npeaena lim
X——4 X

paBHoO. ..

24+5x+4

IMpoussoanas pynkuuu f(X)=IN(4X —7) umeer Bux ...
HeomnpeneneHnblii HHTErpai Ixz sin x*dx pasex ...

VYTI10B0#1 KO3 HUIMEHT KacaTenbHOM, MpoBeeHHOi K rpaduky gpynkmun f (X) =3x? —5x°

B TOUKE X, =—1, paBeH ...

3

OmnpenelieHHbII UHTETpa j dx paseH ...
1

X
V3x2 -2

Bropas npousBoanas ¢pyakiuu f (X) =sin 2x umeer Bux ...

Heonpenenenuplii UHTErpas Ixz cos x*dx paBeH ...

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

Bropas npoussoanas Gpyukuuu f(X) = In(2x—3) umeer Bug ...

MHo%ecTBO TIepBooOpasHbIx pynkuun f (x) =2e>* umeer Bux ...

5
OmnpeneneHHbIil HHTErpaj I (2x —3)dx paBeH ...
1

3x+2y=5,

Ecmm (X, — PEIICHUE CUCTEMbI JTUHEUHBIX YpaBHEHUI
(%, ¥o) —p P {2x—5y:—22.

» TO Xo + yo
paBHO ...

Jaub! BekTopsl a = (—1,3;4) u b= (3,2,—2). Torma muHa BekTOpa ¢ =2d — b paBHa ...

10 5 7 -2
Janb Matpuel 4—| 0 3| p—|_3 4 |- Tormamarpuna C=B—2A4 umeer BUL ...
-2 1 0 5
2% 431
3HaveHue npegena lim ————— pasHo ...

x>0 5x? 11258 +17
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4. KiIlouM K OlleHOYHbIM MaTepuajiam

4.1. TecroBple MaTepUaIbI

OTBETHI:
1 2 3 4 7 8 9 10 (11|12 |13 {14 | 15|16 | 17| 18 | 19 | 20
B B r a 9] a B r §) 0 a r §) a B a 0 B §)
21122 |23 |24 | 25|26 |27 |28 29|30 |31 (3233|343 |36 |37|38]| 39|40
r B r a T B B a §) r 0 B T §) r a B 0 r §)
4.2. OTKpbITHIE 3aIaHUS
OTBETHL:
1 -2 16 8
3
2 2 17 4
4x -7
3 2cos(2x—1) 18 —%COSXS +C
4 %e“ +C 19 -21
5 4 20 4
3
6 NG 21 —4sin 2x
7 y:ée3x+gx2+clx+cz 22 Zsinx®+C
8 -4 23 1
9 (-2;,-2) 24 B 4
(2x-3)°
10
3
11 § 26 12
7
12 m=2,k=3 27 3
13 2C0s 2 28 5./5
14 3524 LaxsC 29 -13 -1z
5 3 -3 =2
4 3
15 -3 30 l
6
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