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CTpyKTypa U coaep:kaHue TUCHUTLIUHBI

1. Hesn 1 3a1auM TUCHUILVIMHBI, €€ MeCTO B Y4eOHOM Npouecce

JuctumiimHa — mpeAcTaBiseT CcOOOM  M3JOKEHUE OCHOBHBIX  IMOJIOKCHHUW  MaTeMAaTHKH,
HEOOXOAUMBIX I TIOHUMAaHUS U KCIOJb30BAaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX W
YKOHOMHYECKUX TUCIUILINH B TPO(ECCUOHATBHON eI TCIbHOCTH.

Ilenp wu3ydYeHUS AUCHMIUIMHBI — OBJAJCHUE CTYJIEHTAaMH HEOOXOJAMMBIM MAaTeMaTHUYECCKHUM
anmnapaToM, MOMOTAIOIIMM aHAJIM3UPOBATh, MOJCIUPOBATH W pEIIaTh 33/Jaud B paMKax HPHUKIATHBIX
HUCCIIEOBAaHUN.

3amaun: pa3BUTHE JOTUYECKOTO U aOCTPAKTHOTO MBIIUICHUSI CTYJCHTOB; OBJAJICHUE CTYJICHTAMH
METOJaMH HCCJCJAOBAaHUS W pEHICHUS MaTeMaTHYeCKUX 3a7ad, BbIpaOOTKAa Yy CTYICHTOB yMEHUS
CaMOCTOATENIbHO PACIIUPATH CBOM MaTEMaTHYECKHUE 3HAHUS M MPOBOJAUTH MATEMATHUYECKUN aHaIU3
MPUKJIATHBIX 33]1a4.

2. Mecro nucuumiinHbl B cTpykrype OITIOII BO

Juctummaa «MaTeMaTHKay BXOJUT B 00s3aTeIBHYO YaCTH YIeOHOTO TUIaHa.

HeoOxoauMbpIiMU  yCIOBUSMU 1711 OCBOCHHUS JUCHUIUIMHBI SIBJSIOTCS: 3HAHHME DSJIEMEHTApHOM
MaTEeMaTHKHU: aireOpbl, TeOMETPUU, DJIEMEHTAPHBIX (DYHKIMA W OCHOB MAaTEMaTHYECKOTO aHAU3a;
YMEHUsI pellaTh THUIOBBIE 33J1a4d 3JIEMEHTAPHOM MATEMAaTUKH; HABBIKA MBICIUTEIBHON AESATEIbHOCTH,
JIOTMYECKOr0 aHAIU3a, MAaTEMAaTUYECKOTO U T€OMETPUYECKOTO MBIILIJICHHUS.

ConepkaHue NUCIUIUIMHBI SIBJISIETCS JIOTUYECKUM MPOJOJDKECHUEM COAEpKaHUs SJIEMEHTapHOMN
MAaTEMaTUKHU U CIYKUT OCHOBOM JIJI OCBOEHUS CIEAYIOIIUX NUCHUIUINH: «Xumus», «Dusukay, « Teopus
BEPOATHOCTEN M MaTemMaTHyecKasi CTaTHUCTHKa», « DKOHOMHKa», «TeopeTndeckass mexaHukay, «Teopus
MEXaHU3MOB M MaluH», «OCHOBBI IPOCKTHOM JACSITEIILHOCTH.

3. TpeboBaHusA K pe3yJIbTATAM OCBOEHHSI COAEPKAHUSA IHCUMILIHHBI
[Tpouecc m3ydyeHuss AMCUMILIMHBI «MaTemaThkay HampaBieH Ha (OpMHpOBaHHE CIETYIOIIUX
KOMIIETEHIIUN:

HNuaukaropsl JOCTHXEHUN
Kon v HaumMeHOBaHHE

KOMIIETEHINH (TI0 peann3yemMoi [lepedyeHb TUTAHUPYEMBIX PE3YIHTATOB

KOMITETEHIIHH twim (110 p y p py pe3y
JTUCITUTIIIUHE)

YK-1. Cnocoben | YK-1.1. OcymiectBisier MoucK | 3HaTh: CUCTEMY KaTeropuil M METOJIOB,

OCYIECTBIATH HeoOxoauMoil  mHOpMaIuy, | MO3BOJISIONINX OCYIIECTBIISIET IIOMCK

IIOHUCK, KpI/ITI/II‘IeCKI/Iﬁ OIUPAasICh Ha pE3yIbTaThI HeO6XOI[HMOﬁ HH(bOpMaHHH, OoIupasaCh Ha
aHaJIn3 n CHUHTCE3 AHAIN3a MOCTABJICHHON 3a71a4u. PE3YJIbTAaThI aHaJn3a IIOCTaBJIEHHOU

uH(popmanuu, 3a/1a4n.
TPHUMEHSTh VK-1.2. PaspabatbiBaer | Vmers: paspabarsiBaeT BapHAHTHI
CHUCTEMHBI  TOJIXOJ | BADHAHTHI PEIICHHS | PEMIEHHs TPOOJEMHONW  CHTyalMd  Ha
JUist pelIeHus | npo6aeMHONM  CUTyalMd  Ha | OCHOBE KPHTHYECKOTO aHalu3a JOCTYIHBIX
TOCTABJICHHBIX 337149 | OCHOBE KPUTHYECKOI0 aHanu3a | ICTOYHHKOB MH(pOpMALHH.

JIOCTYIHBIX HCTOYHMKOR | B1AIeTh: HaBBIKAMU BBIOHpATH

WH(OPMAIHH, ONTUMAJBHBIA BapHAHT PEIICHUS 3a/IauH,

apryMeHTUPYs CBOM BBIOOD.

VYK-1.3. BriOupaet

ONTUMAJILHBIN BAPUAHT

pereHus 3a/1a4u,

apryMEHTHUPYS CBOI
BBIOOD.




4. CTpyKTYypa U cofepkaHue JUCHUILIHHBI
4.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4e0HOH padoThl

O06Bem vacos (3.¢€.)
N Ounas OuHno- 3aouHas
Bun yueGHoM paboTh
dbopma 3a04Has dopma
dhopma
O0beM yueOHOI TMCUMILUIUHBI (BCEro) 432 - 432
(12 3au. en) (12 3au4. exm)

Oo0si3aTesqibHAsi  ayaAMTOpPHas  y4yeOHas 204 - 36
HArpy3Ka JUCHHUILUIHHBI (BCEro)
B TOM 4HCJI€:
Jlexuun 102 - 18
CeMuHapckue 3aHsITHs - - -
[IpakTHuecKue 3aHATHS 102 - 18
JlabopaTopHbie pabOThI - - -
KypcoBas paboTa (KypcoBoil IPOEKT) - - -
Hpyrue Qopmbl U METOABl OpraHU3aLUU - - -
o0pa3oBaTenpHOrO Iporecca (pacdeTHo-
rpaduyeckue pabOThl, WHAUBHUAYaIbHbBIE
3aJlaHus U T.I1.)
CamocrosiTesibHAsE  padoTa  CTyJeHTa 228 - 396
(Bcero)
dopma arTecTanuu 9K3aMeEH, - 9K3aMEH,

9K3aMeEH, 9K3aMeEH,

9K3aMeH 9K3aMeH

4.2. Conep:xanue pa3iejioB JTUCUUIIMHBI

Cemectpl.

Pa3zoenl. Komnnekcnuie uucna

Tema 1.1. Ilonapuaa cucmema.

Tema 1.2. Komnaekcrole wucaa u 0eiicmeuss Ha0 HUMU.

OHpCHeHeHI/IH KOMIIJICKCHBIX YHCECJI, TCOMCTPUICCKOC I/I306pa)KeHI/Ie KOMIIJICKCHOI'O 4HucCJia, JEHUCTBUA HaJ
KOMITIJICKCHBIMU YW CJIIaMHU, TDPUTOHOMCTPHUYICCKAA U MTOKa3aTCJIbHAas (bOI)Ma KOMIIJICKCHOI'O YHCJIa.

Pazoen?2. /luneiinasa anzeopa.

Tema 2.1. Onpeodenumenu.

Omnpenenurenu II n Il nmopsnka, cBoiicTBa ONpeAETUTENENH, METOAbI BEBIUUCICHHS ONIPENEIUTENEH.

Tema 2.2. Mampuuypl.

OHpeI[eJ'ICHI/IC MaTpul, BUIAbI MaTpUI,

o0o3HayeHue, NeMcTBUS HaJa MaTpUllaMH, CBOICTBa
orepamuil Haj MaTpullamMy, oOpaTHas MaTpPUIA, PAaHT MaTpHIlbl, 0a3MCHBII MHUHOpP MAaTpHUIIBI.

Tema 2.3. Cucmembl TuHEHUHBIX 12e0pauiecKux ypagHenuil.

Omnpenenenue, Bubl cuctem, Teopema Kponekepa- Kaneniau, oqHOpOJHbIE CUCTEMBI, METO/IbI
pelIeHHs CUCTEM ypaBHEHMI: MaTpUUHbId MeToa, popmyisl Kpamepa, meron I'aycca, meton XKopnana-

l'aycca

Pazoen3. Bekmopnasa anzeopa u anaiumuueckas 2e0Mempusi.

Tema 3.1. Bexmopa.
Omnpenenenue BeKTOpa, 00O03HAUYEHUE,

BUJIBI

BEKTOPOB,

JIMHEMHbBIE ornepanu HaA BCEKTOpPaAMHU,

pa3iokeHue BeKTopa 1o 0asucy, JeKapToBa MPsIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, BEKTOP B JEKapTOBOM
CUCTEME KOOpPJIMUHAT, PACCTOSIHUE MEXAY JBYMs TOYKAaMH, JI€JI€HHUE OTpE3Ka B JIAHHOM OTHOILIEHUH,
CKaJSIPHOE IMPOU3BEACHHUE BEKTOPOB, BEKTOPHOE IMPOU3BEJIEHUE BEKTOPOB, CMEIIAHHOE IMPOU3BEACHUE
TPEX BEKTOPOB



Tema 3.2. Ilpaman aunusa na nnockocmu u 6 npocmpancmee. Ilnockocme.
OcHOBHBIE BHJIBI YpaBHEHUH MPsAMOW HA TUIOCKOCTH, MPHUBEACHHE OOIINEr0 YpaBHEHHS MPSAMOU K
HOPMaJbHOMY BHJY, PAaCCTOSIHUE OT TOYKU A0 NPSAMOM, OCHOBHBIE BHJBI YPaBHEHHH IJIOCKOCTH, YTOJ
MEXy IBYMsI TUIOCKOCTSMH, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, OCHOBHBIC BH/IbI YPAaBHEHUH MPSIMOI B
MIPOCTPAHCTBE, YTOJI MKy MPSMBIMHU B IPOCTPAHCTBE, TOUKA MEPECEUEHUs MPSAMOM U MIIOCKOCTH, YTOJ
MEXy NMPSMOHN U IJIIOCKOCTHIO, YCIOBUE TPUHAIIICKHOCTH JIBYX MPSIMBIX MJIOCKOCTH.
Tema 3.3. Kpuevie émopozo nopsaoka. [loeepxnocmu e6mopozo nopaoka.

Ob6miee ypaBHEHHE KPUBOW BTOPOTO TOPSIKA, SJUTHIIC, TUTiepOoIa, mapadoa, ooree
ypaBHEHHUE MOBEPXHOCTH BTOPOTO MOPSIKA, KAHOHUYECKHUE YPABHEHUSI TOBEPXHOCTH

BTOPOTI'O MOPSIAKA, YACTHBIE CIy4Yau ypaBHEHUN MOBEPXHOCTEU BTOPOTO MOPSIKA.
Pazoend. /lugpghepenyuanvnoe ucuucnenue.

Tema 4.1. Ilpeoen. Henpepvienocmo ghynxuyuu.

[Ipenen nocnenoBarenbHOCTH, Ipeen PyHKINU, GYHKIHS, CTpeMsIasicsa K 0eCKOHEUHOCTH,
orpaHuuYeHHbIC (YHKITUU, OECKOHEYHO MaJIbIe U UX CBOMCTBA, OCHOBHBIE TEOPEMEBI O TIPE/IeNax,
HEMPEPBIBHOCTH (QYHKIUH B TOUKE.

Tema 4.2. Ilpouseoonan u oughgpepenyuan hynkyuu.

Omnpenenenve  mpou3BOAHOW. ['eomeTpuueckoe 3HAYeHHE  MPOM3BOAHOM, IMpaBUIA HAXOXKIEHUS
MPOU3BOJHOM,

MIPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIIMM, MPOU3BOAHAS CIOXHOW (YHKIMHU, MPOU3BOAHAS OOpaTHOU
GbyHKIUY, IPOou3BOIHAS (YHKIIUY, 3a/IaHHON HESIBHO Y (DYHKIIMH, 33JAHHON MTapaMeTPHUICCKH.

Tema 4.3. Hccneoosanue pynkyuu cnocoovamu oughghepenyuanvnozo ucuucienus.
Bospacranue u yosiBanue GpyHKIHH, SKCTpeMyMbl (YHKIIHH, BTOPas TPOU3BOIHAS i TOUYKH IIeperuoa,
acUMNTOTHI rpaduka QyHKIMH, o0IIas cxema uccie0BaHus (yHKIUU C IOMOIIBIO TPOU3BOTHOM,
MPAKTUYECKHE 3a]]a4Hl Ha SKCTPEMYM.

Cemectp2.
Pazoen 5. Humezpanvnoe ucuucnenue gyHKyuu 00Hoi nepemenHou.

Tema 5.1. Heonpeodenennulit unmezpai, Memoovl UHMeZPUpoeanus.
[TepBoobOpasnas. HeonpeneneHHslil HHTErpa U ero cBoiictBa. TaOauuHbIe HHTErpajbl. 3aMeHa
MIEPEMEHHON ¥ UHTErpUPOBaHUE 110 YacTSIM B HEONPEEIEHHOM HHTerpaje. Pasnoxenne paimoHaabHbIX
npoOeit Ha npocTeiimue. HTerprupoBaHue palMoHaIbHBIX Ipobeil. IHTerpupoBaHue HEKOTOPBIX
HUPPAIMOHATIEHBIX U TPAHCIEHACHTHBIX (DYHKITHIA.

Tema 5.2. Onpedenennviit unmezpa, €20 RPUIOHCEHUAL.
OmnpeneneHHblit UHTErpa, ero cBoiictBa. opmyna Herotona-JIeiiOHuma, ee npuMeHeHUE s
BBIUHCIICHHS OTIPeIeJICHHBIX HHTErpanoB. HecoOCTBEHHbIE HHTETPAIIBI ¢ OECKOHEUHBIMHU MIPEACTIaMHU U OT
HEOrpaHUUYEHHBIX (YHKIIUI, UX OCHOBHbIE CBOWCTBA. [IpU3HaKu cXOAMMOCTH HECOOCTBEHHBIX
MHTETPaJIOB.
I'eomeTprueckne 1 MEXaHUYECKHE MPUIIOKEHHSI ONIPENIETICHHOI0 HHTerpaa.

Pazoen 6. Mamemamuueckuit ananu3. QYHKYUU HECKOIbKUX NEPEMEHHBIX.

Tema 6.1. @ynKyuu HeCKOIbKUX NEPEMEHHBIX, OughhepeHyuatvHoe ucuucienue.
Omnpenenenre GyHKIUU JIBYX T[E€PEeMEHHBIX. [eomerpuyeckas WHTepHperanus QYHKIMH JIBYX
nepeMeHHbIX. JIuaun ypoBHs. O6001eHrne Ha (PyHKIHMK MPOU3BOJIBLHOTO YKCia NepeMeHHbIX. YacTHbIe
MPOU3BOJIHBIE (DYHKLMI MHOTMX INEPEMEHHBIX M HUX TeoMeTpuueckuil cmbici. uddepeHunpyemMoctsb
dbyskuii MHOTHX TIepeMeHHBIX. [locTratrounoe ycnoBue auddepenuupyemoctu. [lepsoiii auddepennman
(GYHKIIUM HECKOJBKUX TEPEMEHHBIX U €r0 NMPUMEHEHHWE B NPHUOIMKEHHBIX BBIYHCICHUSX. YacTHbIE
MIPOM3BOJIHBIE CNOKHOH (yHKIMuU. [Ipon3BonHas nmo HampasiieHuto. ['paueHT GyHKIUU U €ro CBOMCTBA.
YacTHble NPOM3BOJAHBIE BBICHIMX MOPSAKOB. POpMyJIUMpOBKa TEOPEMBI O IIEPECTAHOBKE IOPsIKA
muddepenumpoBanus. [Juddepennuanst Beiciero mnopsaka. dopmyna Telinmopa anga  QyHkumu
HECKOJIbKUX [TEPEMEHHBIX.



Tema 6.2. Ikcmpemymovt PyHKYUIL HECKOILKUX NEPEMEHHDBIX.
HeoOxonumoe ycrnoBue skcTpemyMa. JlocTaTouHble YCIOBHS MakCMMyMa M MUHUMYyMa. Bbimykibie
(GyHKIIMM MHOTHX IIepeMeHHBIX. TeopeMbl 00 3KCTpeMyMax BBITYKIIBIX (QYHKIUH.
VYcnoBHBI  9KcTpeMyM  (DyHKIIMM ~ MHOTHMX TepeMeHHbIX. Merton  MHOxuTeneld  Jlarpamka.
I'eomeTpuueckass uHTepHpeTanuss HEOOXOAMMOIO YCIOBUS JIOKAIBHOTO YCIOBHOTO OJKCTpEeMyMa.
JlocTaTOuHOE yCIIOBUE JIOKAJIBLHOTO YCIOBHOTO 3KCTpeMyMa. HaxokaeHne HanboapuX U HauMEHbIINX
3HaYEHUH (PYHKIHI HECKOIBKUX IIEPEMEHHBIX B 3aMKHYTON OrpaHUYEHHON 001aCTH.
@OYHKIMM HECKOJIBKMX IEPEMEHHBIX B 33JayaXx AKOHOMUKHM. ONTHMH3ALMOHHBIE 33Jauyd HAa OCHOBE
MIPOU3BOJICTBEHHBIX QyHKIMI. [IoHsATHE 0 METOZle HAMMEHBIINX KBaJIPaToB.

Pazoen 7. Obviknosennvle oughghepenyuanvrvie ypagHeHus u CUCmeMbl yPaeHeHUIl.

3anaun, npuBosamue K auddepeHIHanbHbIM ypaBHeHUSAM. Juddepenunanbabple ypaBHEHUS EPBOTrO
nopsiaka. 3agaya Komm. CymiecTBoBaHHE W €AMHCTBEHHOCTH perieHus 3agaun Kommu. Knaccudukarus
YpaBHEHUI MEPBOTO MOPsJIKA.
Juddepenunanbabie ypaBHEHHS BBICIINX HOPSIIKOB. Y PaBHEHUS, TOMYCKAIOIINE TTOHIKEHUE MOPSAKA.
Jluneitnble nuddepenHnmanbable  ypaBHEHHs BTOporo mnopsnka. OAHOpPOJHBIE U HEOJHOPOIHBIC
ypaBHeHusa. OOmiee pemieHue. MeTon Bapuanuyd TOCTOSHHBIX. YPAaBHEHHS C MPaBOW YacThlO
CHEeLUaIbHOTO BUJA.
Hopmanphas cuctema nuddepeHnnanpHbIX ypaBHeHNH. 3aaya Komm s HopManbHOM CHCTEMBI.
Cucrembl TUHEHHBIX UG (DepeHIIMATBHBIX YPaBHEHUH ¢ MOCTOSHHBIMU KO3 (QULIIEHTaMHU.

CemecTtp3.

Pazoen 8 Kpamnuvie unmezpanoi
JIBoliHBIE M TpPOWHBIE HMHTErpayibl. BpluMciieHHME JBOMHBIX W TPOMHBIX HMHTErpajioB. BbluncieHue
TUTOIIAM TTOBEPXHOCTH. KOOpaIMHATHI IIEHTpa TSXKECTH IIIOUIAIU TUIOCKOW GUrypsl. MOMEHT MHEPINH H
KOOPJAMHATHI HEHTpPA TSHKECTH TEJ.

Pa3zoen 9. Kpugonuneiinvlie unmezpanvl u uHmezpaivl O NOGEPXHOCMU
KpuBonuHuelinblii uHTerpan u ero BbluucieHue. @opmyna I'puna. IIoBEpXHOCTHBIN MHTErpa; U €ro
Beruncienns. opmyna Crokca. ®opmyna Octporpaackoro. Oneparop I'amuibToHa.

Paszoen 10. Paowt
Pan. Cymma psna. Ilpusnak lanam6Gepa. [Ipusznak Komm. MHTerpanbHblil npu3HaK CXOAMMOCTH psija.
3HaKoINepeMEeHHbIE psbl. 3HAKONEpeMEHHbIe psabpl. OyHKIMOHANBHBIE psiabl. CTeneHHble psiabl. Psaabi
Teitnopa u Maxnopena. Paznoxxenne GyHKIUI B psbL.

4.3. Jlekuuu
Ne n/m Ha3Banue Tembl Oo0bem yacoB
Ounasn 3aounas
(¢popma ¢popma
1. KomnjiekcHble ynca 6 2
1 [TossipHast cucrema KOOpAMHAT. 2
) Pacmmpenue nonstus uncna. OnpeneneHrne KOMILUIEKCHBIX ) )
Yucel.
TpuronomeTpuyeckas ¥ mokasaTenbHas hopma
3 KOMIUIeKCHOro yrcina. [lepexos ot ogHoM popmbl 2
KOMILJIEKCHOT'O YKCTIa K JPYTOM.
2. Jluneiinas ajareopa. 8 2
4 Onpenenureny . 2 1
5 Marpuiibl. 2 1
6 CucreMsbl TuHEHBIX anreOpanyeckux ypasHenuii (CJIAY) 2
7 MeTobl pelIeHHs] CHCTEM YPaBHEHHUM. 2
3. BekTopHasi a;iredpa U aHAJIUTHYECKAS TeOMETPHS. 14 2

6



8 ["'eomeTpruyECKUE BEKTOPHI. 2

9 JlekapToBa npsIMOYTOJIbHAsI CUCTEMA KOOPAMHAT. 2

10 [IpsiMast TMHUS HA IIJIOCKOCTH. 2

11 [110CcKOCTB. 2

12 [Tpsimasi B mpocTpaHCTBE. 2

13 KpuBbie BTOporo nopsijaka. 2

14 IToBepXHOCTH BTOPOrO MOPSIJIKA. 2

4. IuddepennnaibHoe HCHUCTEHHE. 6

15 [Tpenen ¢pynkuuu. CymiecTBOBaHNE U €AMHCTBEHHOCTb )
npenena. CpolicTBa

16 Ornpezenenre Npou3BoIHON U nuddepeHimana GyHKIUH. 2

17 Hccnenoanue Gpynkmuu ciocodamu muddepeHrnanTsHOTO )
VCUYMCIICHUS.

S. MuTerpajibHoe HcuncjeHue GQyYHKIHMU OHOM NepeMeHHOi 18

18 Ornpenenenue nep§006pa3H0ﬁ Y €€ CBOMCTBA. )
Heonpenenenuslil interpa. Tabuuna HHTErpaioB.

19 MeTo/1bl UHTEIPUPOBAHHUS: 3aMEHA [IEPEMEHHO, )
MHTETPUPOBAHUE TI0 YACTSM.

20 I/IHTel‘paJII)IuOT HEKOTOPBIX (GyHKINH, comepKammx )
KBaJIPaTHbIN TPEXUICH.

21 HHTerpupoBaHue pallioOHAIbHBIX ApoOeit 2

2 WHTerpupoBaHne TPUrOHOMETPUYECKUX (PYHKLUH U 5
HEKOTOPBIX UPPAIMOHATIbHbIX.

23 OrnpenesieHHbI HHTErpajl U €ro CBOMCTBA 2
OmnpeneneHHbl HHTETpall Kak (pyHKIKS IEpeMEHHON

24 BepxHero npenena. @opmyna Heiorona-Jleitbnuna. )
HHTerpupoBaHue 3aMEHOM EPEMEHHOM U 110 YaCTAM B
OINPEICIIEHHOM MHTErpaje.

25 HecobcTBeHHBIE MHTETPaJIB 2
Brruucnenue miomnaaeit, 00beMoB, IJTHH KPUBBIX C

26 IIOMOILBIO ONPEAETICHHOr0 HHTerpaia. Pusndeckoe 2
IPUMEHEHHE UHTerpaja.

6. Marematuvecknii aHaan3. DyHKIMH HECKOJIbKUX 8

nepeMeHHbIX.

27 OcHosHble noHsATHUs. [Ipenen u HenpepbIBHOCTD 2

78 YacTtHble pou3BoiHbIe U AU(depeHnansl GyHKIUH. )
YacTHbIE IPOU3BOIHBIE BHICHIMX NOPSIKOB

29 DKCTpeMyM (PYHKIIMHM MHOTHX TlepeMeHHbIX. Hanbonbiiee u )
HauMEeHblIee 3HaYeHue PyHKIUH.
[TpousBoaHas 1Mo HampaBJIeHUIO. [ pagueHT QyHKITUN.

30 JuddepenunpoBanue HesBHBIX QyHKUui. KacaTenpHas 2
MJIOCKOCTb.

7. O0bIKHOBeHHBbIE TU(epeHuHaTbHbICe YDPABHEHUS U CHCTEMBI 8

YPABHEHMIA.
OcHoBHbIe onpenenenns. 3agada Kommu. YpaBHeHus ¢

31 pasaeNAoImUMAcS TepeMeHHbIMU. OTHOPO/IHbIE 2
muddepeHnaIbHble ypaBHEHUS

37 JIuneitnble nu¢hepeHnuanbHble YpaBHEHUS, YPAaBHEHUS )
beprynu.

33 JuddepennunanbHple ypaBHEHHUS BBICIINX TOPSIIKOB. )
Jluneiinble nuddepeHnaibHble YpaBHEHMsI: OJHOPOIHBIE U
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HEOAHOpOAHbIE JINHEIHBIE OHOPOAHBIEC YPABHEHUS C
MTOCTOSTHHBIMH KO3 (UITMECHTAMH.
34 Cuctemsl tuddepeHnaabHbIX YpaBHEHHH. 2
Paznen 8 KpaTHbie mHTErpasibl 4 2
35 JIBOMHBIE MHTETPAJIBI U X IPUMEHEHHUE 2 1
36 TpoitHOI MHTErpaJl U €ro IPUMEHEHUE 2 1
Pa3nea 9. KpuBosiuHeiiHble HHTErpajibl © HHTErpaJibl 110 4 )
NOBEPXHOCTH
37 KpuBoauHeWHbIM HHTErpaJl ¥ €70 BEIYMCIICHUS 2 1
38 IToBepxHOCTHBIE HHTErpaibl. BbIUNCIEHNE TOBEPXHOCTHBIX ’ 1
UHTETpajioB
Paznes 10. Psaabi 26 2
39 Pan. Cymma psaga. CpaBHEHUE PsIOB C ITOJIOKUTEIbHBIMU ’ 1
wieHaMu. Heo0XoauMblil IPU3HAK CXOJAUMOCTH psia
40 [Ipu3HaKu CXOAMMOCTH PSJIOB 2 1
41, 42 | 3nakonepeMeHHbIE psiabl 4
43,44 | OyHKIMOHAIBHBIC PSJIBI 4
45, 46 | CteneHHbIC PsiJIbI 4
47,48 | Paasl Teitnopa u Makiopena 4
49, 50 | Paznoxxenue GyHKIMI B CTEIICHHBIC PSIIbI 4
51 Bolunciienue onpeieeHHbIX HHTErpajioB ¢ IOMOIIBIO PsJIOB 2
Hroro: 102 18
4.4. [IpakTuyeckue (CeMMHAPCKHUE) 3aAHATHS
Ne i/ Ha3BaHnue Tembl O0bem yacoB
Ounas | 3aounas
dopma | dopma
1 JIeicTBHS ¢ KOMIIJIEKCHBIMM YU CJIAMU 2
23 Onpenenurenu. MaTpuiibl U AeicTBus Hag HUMU. OOpaTHas 4 1
’ MaTpHlia.
45 CucTtembl TUHEHHBIX anreOpandecKux ypaBHeHH. Metoj 4 1
’ Kpamepa, ['aycca, oOpaTHON MaTpHILIbL.
6,7 Bekrops!l 1 ux npumenenue. [IponsBeneHne BEKTOPOB. 4 1
8,9 AHanuTHueckas reOMeTpHsi Ha MJI0CKOCTH. 4
10,11 AHanuTHueckas reOMETpHsl B IPOCTPAHCTBE 4 1
Haxoxpaenue npenenos rnocieqoBareabHOCTENH U PYHKITHH.
12,13 PackpsiTue HeonpeneneHHVOCTeﬁ. IIpousBoaHsbIe U 4
muddepeHnmansl GyHKINN, 3aJaHHBIX SIBHO, HESIBHO,
1apaMETPUUECKH.
14.15 Haxoxnenue npousBogubix 1 quddepennuanos. [IponsBoanblie u 4 1
¢ depeHImabl BBICIIUX MOPSIKOB
16,17 UccnenoBanune GpyHKINA, TOCTpoeHne rpadukoB. 3a1aun Ha 4 1
DKCTPEMYMBI
18 Onpenenenne nepBoodpa3Hoii u ee cBolicTBa. HeonpeneneHupii ) 1
uHTerpai. Talbnuiia HHTErpajioB.
19 MeTo bl HHTErpUPOBaHUS: 3aMEHA IEPEMEHHOM, HHTErpUPOBaHKE 5
10 YacTsIM.
20 I/I}.I'Tel“paJ'ILI OT HEKOTOPBIX (PYHKIUH, coaepKaliX KBaIpaTHBIN )
TPEXUIIEH.
21 HHTerpupoBaHue palvoHaIbHbBIX qpo0eit 2
22 HHTerpupoBaHue TPUTOHOMETPUYECKUX QYHKIUN U HEKOTOPBIX 2
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UPPALMOHAIBHBIX.
23 OnpeieIeHHBI HHTErPAJl ¥ €r0 CBOMCTBA 2 1
OnpezneneHHbIi HHTETPaT KaK (PYHKLIUS IEPEMEHHON BEPXHETO
24 npenena. @opmyna Hetorona-Jleiibuuia. MaTerpupoBanue 2
3aMEHOW MEPEMEHHOM U 10 YaCTSAM B ONPEIACIICHHOM UHTETpaJe.
25 HecoOcTBeHHBIE MHTETPAJIBI 2
2 Brruncnenue miomiaeit, 00beMOB, JUIMH KPUBBIX C TIOMOIIBIO )
onpeieneHHoro uHrerpana. dusnueckoe NPUMEHEHUE UHTErpaa.
27 OcHoBHbIe oHATHS. [Ipenen u HenpepbIBHOCTh 2
78 Yacrable npousBoaHble U Auddepennnanst pyHKIuu. YacTHbIe ) 1
IPOM3BOJIHBIE BBICHIMX MOPSIKOB
29 OKkcTpeMyM (pyHKIIUM MHOTHX NepeMeHHbIX. Hanbombiee u ) 1
HalMEHblIee 3HaYeHUe (PyHKIMH.
[TpousBonHas no HanpasiaeHuto. ['paaueHT GyHKIMH.
30 HuddepenunpoBanne HesBHbIX QyHkuuid. Kacatenbnas 2
IJIOCKOCTb.
OcHoBHbIe onpenaenenus. 3aaadya Kommu. YpaBHeHus ¢
31 pazzensomuMucs nepeMeHHbIMU. O THOPOIHbIE 2 1
nuddepeHIaIbHbIe ypaBHEHUS
32 Jlunetinpie tuddepeHnanpHbpie ypaBHeHus, ypaBHeHus1 bepHysm. 2 1
Juddepenumanbable ypaBHEHHs BHICIIUX NOPSAAKOB. JInHeiHbIe 2
33 muddepeHIraTbHBIC YPABHEHUS: OJTHOPOIHBIC M HEOHOPOTHBIC.
JIuHeliHble OJHOPOAHBIE YPABHEHUS C TIOCTOSSHHBIMU
K03 pHunreHTamu.
34 Cucremsl 1uddepeHIHaTbHBIX YPaBHEHHH. 2
35 Brrunciienue 7BOMHOr0 MHTErpajia 2 1
36 Boluncnenue TpoiHOro HHTErpajia 2
37 IIpuMeHeHre NBOMHBIX U TPOUHBIX MHTETPAJIOB 2
38 Brruncnenne KpuBOJIMHENHBIX HHTEIPATIOB 2 1
39 BblunciieHre NoBEPXHOCTHBIX UHTErPAIIOB 2
39.40 Pelenue npuMepoB Ha CXOAMMOCTD PSIIOB 4
41 3nakouepenytonme psabl. Teopema Jleitoauia 2
42,43 | 3nakonepeMeHHbIe psiabl. AOCOIIOTHAs M YCIOBHASI CXOAUMOCTb. 4
44,45 DYyHKIUOHATIBHBIC PSJBI U UX 00JIACTH CXOJUMOCTH 4
46,47 Crenennsle psabl. UHTEpBan cCXOOQUMOCTH 4 1
48,49 [Tpumepsl pa3noxeHus: QyHKIUN B psiJibl 4 1
50,51 Brruncnenue onpeaeneHHbpIX HHTErPaaoB C MOMOLIBIO PSIOB 2
Hroro: 102 18
4.5. JlabopaTopHbIe padoThl
JlaboparopHblie pabOTHI MO TUCHUIUIMHE HE TPETYCMOTPEHBI.
4.6. CamocTosiTeIbHAsI padoTa CTY/IEeHTOB
Ne Ha3zBaHnue TeMbI Bug CPC 0O0nLeM yacoB
n/n Ounas | 3aounas

dopma | ¢dopma

IlokazarenpHas (I)YHKI_II/ISI C KOMIIJICKCHBIM
IoKa3aTelIeM U €€ CBOMCTBA. PazioxkeHue
MHOTI'O4JICHAa Ha MHOXKHWUTECIIU B ClIy4ac

KOHCIICKT

15 26




KOMIUIEKCHBIX KOpHEH. IHTeprIonupoBanue.
WuTepnonuposannas ¢popmyna Jlarpamxa.
WuTepnonuposannas ¢popmyna HeroToHa.

Panr maTtpuiel. DneMeHTapHbIC
npeoOpa3oBanus Mapuilbl. Teopema o paHre
Matpuilbl. CUCTEMBI m JIMHEHHBIX YPAaBHEHUM C
n nepeMeHHbIMU. CHUCTEMBI JIMHEUHBIX
OJTHOPOAHBIX ypaBHeHUN. DyHIaMeHTaIbHAS
cucrema pemieHuid. Mogens JIeonTheBa
MHOT00TpAaciieBOil 5KOHOMUKH (0aTaHCOBBIi
aHaIN3)

KOHCIICKT, OIIPpOC

15

26

1 — MEPHBII BEKTOP U BEKTOPHOE IIPOCTPAHCTBO.

Pa3mepHoCTh M1 06a3UC BEKTOPHOTO
npoctpanctia. [lepexon k HoBoMmy Oazucy.
EBkimnnoBo npoctpancTBo. JIMHEHbIE
onepaTopbl. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbBIE 3HAYEHUS IMHEHHOTO ONepaTopa.
KBanpatuunsie popmsl. JInneitnas moaensb
oOMeHa.

KOHCIIEKT, OIIPOC

15

26

Onemenrtapubie GyHknuu. Knaccudukarms
¢bynkuuii. [IpeobpazoBanue rpapuKoB.
[Tpumenenne GyHKIHN B 9KOHOMHUKE.
WuTepnonuposanne Gynkuuii. [IpusHaku
CyLIECTBOBaHMs IIPEJEIIOB. 3a1a4a O
HEINPEPBIBHOM HAYUCIIEHUH TIPOLIEHTOB.
3aBUCUMOCTD MEX]Ty HEITPEPBIBHOCTHIO
¢byHKIMU 1 TG HEpEeHIIMPYEMOCTBIO.
IIpon3BoHas BEICIIUX MTOPSIKOB.
OKOHOMHMYECKHH CMBICIT TIPOU3BOJHOM.
Hcnonp30BaHne NOHATHS IPOU3BOJHON B
skoHoMuKe. [IpaBuito Jlonurans. Ilpumenenue
IIPOU3BOJHOM B IKOHOMHUYECKOU TEOPHH.

15

26

Heonpenenennsiit uaTerpain. Merozsl
BBIYMCIICHHS HEOTIPEEIEHHOTO HHTETpaIa.

Koncmiekt

16

28

OHpe,Z[eJ'IeHHBIfI HUHTCrpaJl U €ro IPTMCHCHHUC.

Koncnekr,
WHJUBUIyaIbHOE
3aJ]aHue

15

26

HecoOcTBenHnbIi mHTETpa

Koncmnekr,
WHIUBUyaTbHOE
3aJ1aHue

15

26

HuddepennunanbHoe ncunciaenne GyHKuui
MHOTHX NIEpEMEHHBIX.

Koncmnekr,
WHJUBUIyaIbHOE
3aJ]aHue

15

26
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. Koncmnekr,
DKCTpeMyMbI PYHKITUI HECKOIBKUX
9 WHJUBUyaJIbHOE 15 26
IIEPEMEHHBIX.
3aJlaHue
10 Juddepenunanbabie ypaBHEHUS IEPBOTO Kouncnekr 15 %6
MOPAJIKA U METOJIbI UX PEIIeHUN
1 Juddepenunanbabie ypaBHEHHUS BBICIIHX Koncnekr 15 26
IIOPSAIKOB.
Koncrmexr,
12 | Cucremsl nuddepeHInanbHbIX YpaBHEHUH. WHIUBUyaIbHOE 15 26
3aJlaHue
Brinosinenue
13 | KpaTHble UHTETpaIbl. 15 26
JIOMAIITHETO 3aJaHUs
. IloaroroBka k
KpuBonuHelinbie HHTErpaibl 1 MHTETPAJIbl MO
14 MIPaKTUYECKOMY 16 28
MOBEPXHOCTHU
3aHATHIO
Brinosinenue
JIOMAILTHETO 3aJaHUs
15 | Pagwr [ToaroroBka k 16 28
MPaKTUYECKUM
3aHATUAM
Hroro: 228 396

4.7. KypcoBbie pad0TbI/IPOEKTHI.
KypcoBbie paboThI 110 TUCHUIUIMHE HE TIPETYCMOTPEHBI.

5. O0pa3oBaTesibHbIC TEXHOJIOTHH

[IpenonaBanne MUCHUIUIMHBI BENETCS C NMPUMEHEHHEM CIEAYIOIMUX BHUIOB 00pa30BaTEIbHBIX
TEXHOJIOTHH:

— TPAJIUIIMOHHBIE  OOBSICHUTEIHHO-WITIOCTPATUBHBIE TEXHOJIOTHH, KOTOpPhIE 00ECTeunBaroT
JOCTYMTHOCTh y4eOHOro Mmarepuana Juis OOJNBIIMHCTBA CTYJIEHTOB, CHCTEMHOCTb, OTPaOOTaHHOCTH
OpraHU3aIMOHHBIX (JOPM U MIPUBBIYHBIX METOJIOB, OTHOCHUTEIHLHO MaJIble 3aTpaThl BPEMEHU,

— TEeXHOJIOTUM TMPOOJEMHOTO OOyd4eHMs, HampaBiICHHbIE Ha pPa3BUTHE MO3HABATEIHLHOMN
AKTUBHOCTH, TBOPYECKOM CaMOCTOSITENILHOCTH CTYJACHTOB U TMPEANOJararoliiie Mociae0oBaTeIbHOe U
LIeJICHAIIPaBJICHHOE BBIIBM)KEHUE TME€pEe] CTYJIEHTOM I103HABaTENbHBIX 3a/ad, pa3peuieHue KOTOPBIX
MO3BOJISIET CTYJACHTaM aKTUBHO YCBaWBaTh 3HAHMS (MCTOJB3YIOTCS TOWCKOBBIE METOJIbI; TTOCTAaHOBKA
MO3HABATENBHBIX 33/1a4);

— TEXHOJIOTHH Pa3BUBAIOIIETO OOYYEHUsI, MO3BOJISIONINEG OPUEHTHUPOBATH YUEOHBIM MPOIECC Ha
MOTEHIMATbHbBIE BO3MOKHOCTHU CTY/IEHTOB, UX PEaTU3alUI0 U PA3BUTHUE;

— TEXHOJIOTUH KOHIICHTPUPOBAHHOTO 00YUYEHUS, CyTh KOTOPHIX COCTOHUT B CO3JaHUU MaKCHMAJIHHO
ONMM3KONM K €CTECTBEHHBIM ICHUXOJOTHYECKHM OCOOEHHOCTSM YEIIOBEYECKOTO BOCHPHSITHSI CTPYKTYPHI
y4eOHOT0 TMpoIiecca U KOTOPhIE NAal0T BO3MOKHOCTh TITyOOKOTO M CHCTEMHOTO WM3YUYEHHUS COACpPKaHUS
y4eOHBIX IUCIUIUIMH 32 CYeT OOBEMHECHMS 3aHATHI B TEMAaTHYECKHE OJIOKH;

— TEXHOJIOTUM MOJIYJIbHOTO OOyYeHHMs, JArOIIie BO3MOXKHOCTh OOECTICUeHHsI THOKOCTH Tpoliecca
oOydeHus, aJanTalid ero K WHIWBHUIYaIbHBIM MOTPEOHOCTSAM U OCOOCHHOCTSIM OOYYaroIIuXCs
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(mpuMeHsI0TCA, KaK MpPaBUJIO, MPH CAMOCTOSTEILHOM OOYYEHHH CTYACHTOB IO HHAWBHUIYyaTbHOMY
y4eOHOMY IUIaHy);

— TexHoyioruu U depeHpoBaHHOT0 00yUYeHHUs, 00ECHEeUMBAIOIINE BO3MOXHOCTh CO3JaHUS
ONITUMAJIBHBIX YCIOBUH ISl pa3BUTHSI MHTEPECOB U CIOCOOHOCTEH CTYACHTOB, B TOM YHCIE U CTYJCHTOB
C o0coOpiMH 00pa3oBaTelbHBIMH MOTPEOHOCTSIMHU, 4YTO TIO3BOJISIET pEal30BaTh B KYJIBTYpHO-
00pa3oBaTENIbHOM MPOCTPAHCTBE YHUBEPCUTETA UICIO CO3/IaHUS PABHBIX BO3MOXHOCTEW /IS MOTyYSHHS
oOpazoBaHHs

— TEXHOJIOTUM AKTHUBHOTO (KOHTEKCTHOTO) OOY4Y€HHs, C IMOMOIIbI0 KOTOPBHIX OCYIIECTBISETCS
MOJIETIUPOBAaHUE MPEIMETHOTO0, MPOOIEMHOT0 U COIIMAILHOTO COJIepKaHus Oy ayiiel mpodeccuoHaaIbHOM
NESTEeIbHOCTH CTYJCHTOB (MCIOJIB3YIOTCS aKTHBHBIC U MHTEPAKTHBHBIC METO/Ibl OOYUYCHHUS) U T.JI.

MaxkcumanbHas ~ 3¢G(EeKTUBHOCTh  IEJArorMyeckoro  Impolecca  JOCTUraeTcss  MyTeM
KOHCTPYHUPOBAHHs ONTUMAIBHOTO KOMIUIEKCA MEJarorn4ecKux TEXHOJIOTUH M (MJIM) WX JJIEMEHTOB Ha
JUYHOCTHO-OPUEHTUPOBAHHOM,  JEATEIBHOCTHOM, JIUAJIOTMYECKOM OCHOBE U  HCIIOJIb30BAHUSA
HEOOXOIMMBIX COBPEMEHHBIX CPEJCTB 00yUEHUS.

6. YueOHO-MeTOANYECKOE U POTPAMMHO-UH(OPMaLMOHHOE o0ecniedyeHne JUCIUTITTUHBI:

a) OCHOBHasI JIMTeparypa:

1. Kupkunckuii A.C., Matemarnueckuii ananu3 : YdeOHoe mocodue mist By30B / KupkuHckmii
A.C. - M.: Akagemunueckuii [Ipoekr, 2019. - 526 c. (Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekcr :
AJIEKTPOHHBIN // OBC "KoncynpTant crynenra" : [caiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara obpamenus: 02.09.2022). - Pe)KI/IM
JI0CTyMa : 110 MOJIIHCKE.

2. Makcumenko B.H., Kypc marematmueckoro ananm3a : yudeOHuK / Makcumenko B.H. -
HoBocubupck : M3a-Bo HFTY 2016. (Cepus "YuebHuKH HFTY") ISBN 978-5-7782-2914-3 - TeKCT
3JIEKTPOHHBIN // OBC "KoHncynpTaHT cTyneHra” : [calT]. - URL
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (mata oOpamenus: 02.09.2022). - PC)KI/IM
JOCTYIA : 110 MOAIUCKE.

3. IlonoB B.C., Jluneiinas anre6pa : yuedHnoe nocodue / B.C. ITono - M. : U3narensctBo MI'TY
um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-4305-5 - Texkct : anektpoHHbIl // DBC
"KoncynwsranT cryaenta" : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785703843055.html
(mata obpamenus: 02.09.2022). - Pexxum goctymna : Mo MoAmucKe.

4. Yeronmun A.Il., JIuneitnas anrebpa u aHaMTHYECKasi reoMeTpust : yueObHoe nocooue / Yeromuu
A.IL - PoctoB v/l : U3n-Bo FODY, 2015. - 150 c. - ISBN 978-5-9275-1728-2 - Tekct : 2neKTpOHHBIH //
9BC "KoHcynbTaHT cTyaeHTa" : [caliT]. - URL :
http://www.studentlibrary. ru/book/ISBN9785927517282 html (mata ob6pamenus: 02.09.2022). - Pexum
JIO0CTyTA : 1O MOJIIHCKE.

0) MOMOJIHUTEIbHASA JINTepaTypa:

1. bexnemumes /I. B. Kypc ananutudeckoii reomeTpun v JuHeitHoN anredps! [Tekcer] : yueOHUK /
J. B. beknemuues. - 5-e u3f., nepepad. - M. : Hayka, 1984. — 320 c.

2. bepmant A. ®. Kpartkuit kypc maremarndeckoro ananusa [Tekct] : yueOHuk / A. @. bepmanr,
N. I'. ApamanoBuu. - 8-¢ u3a., ucnp. u jpom. - M. : Hayka, 1973. — 720 c.

3. bepman I'. H. COopHuK 3aa4 o Kypcy MareMarndyeckoro aHanusa [Tekct] : yuebd. mocodue /
I'. H. bepmas. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. byrpos {. C. Beiciias marematuka. B 3 1. luddepenumansnoe 1 MHTETpaJIbHOE UCUHCIEHUE
[Tekcr] : yue6nuk mis By3oB / . C. byrpos, C. M. Hukonbckuit. - 8-e uzn., crep. - M. : [Ipoda, 2007. -
509 c.

5. Byrpos . C. luddepennmansHoe u uHTerpanbHoe ucuucinenue [Tekcer] : yuebnuk / S. C.
byrpos, C. M. Hukonbsckuii. - M. : Hayka, 1984. - 432 c.

6. I'pubanoB B. M. Bricmas marematuka. Kypc nexuuit. Y. 1 [Tekcr] / B. M. I'pubanos, H. M.
Kpamaps, O. I1. llIen. - JIyraunck : U3n-so BHY um. B. lans, 2002. - 164 c.

7. I'pubanoB B. M. Bricmas marematuka. Kypc nexuuii. Y. 2 [Tekcr] / B. M. I'pubanos, H. M.
Kpamaps, O. I1. llIen. - JIyraunck : U3n-so BHY um. B. lans, 2002. - 144 c.
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8. 'pubanoB B. M. Brictias matematuka. Kypc neknuit. Y. 3 [Tekcr] / B. M. I'pubanos, H. M.
Kpamaps, O. I1. llIBexn. - JIyranck : U3n-so BHY um. B. lans, 2003. - 174 c.

9. Manxo II. E. Beicimas matemaTika B yrpaxxHeHUAX H 3ajnadax: Yue0. [Tocobue mns By3os / I1.
E. danko, A. I'. Ilonos, T. f. KoxeBuukona, C. I1. lanko. — 7-e uzn., ucop. - M. : OO0 «U3parenbcTBO
ACT»: OO0 «M3natenbctBo «Mup n O6pazoanue», 2014. - 816 c.

10. Knrerenuk /[. B. COopHuK 3ama4 1o aHanmuTudeckoir reometpun [Tekcer] : yued. mocobue mis
BTy30B / JI. B. Kiterenuk ; mon pen. H. B. Edumoga. - CII0. : "Cneunanbnas nuteparypa', 1998. - 200 c.

11. Kynpsisues B. A. Kparkuii kypc Bbicmield matematuku [Tekct] : y4e6. mocobue / B. A.
Kynpssues, b. I1. JlemunoBuu. - 4-¢ u3z., nepepad. u gom. - M. : Hayka, 1975. - 624 c.

12. Iuckynos H. C. luddepenunansnoe u uHTerpansuoe ucuncnenus: s Bry3os. [Teker] :
yue6. mocobue / H. C. [IuckyHos. - 13-e uzn. - M. : Hayka, 1985. - 560 c.

13. COopHuk 3amau no marematuke g BTy3oB. Y. 1. Jluneiinas airebpa U OCHOBBI
MareMmarnueckoro aHanmsa [Tekcr] : yueb. mocobue / mox pex.: A. B. Edumosa, b. I1. Jlemunouya. - M.
: Hayka, 1981. - 464 c.

14. COopHHK 33724 MO0 MaTeMaTHKe 1 BTy30B. Y. 2. CrnernuanbHbIe pa3aeinbl MaTEMaTHYECKOTO
aHanmm3a [Tekcr] : yue06. mocobue / mox pen.: A. B. Edumosa, b. I1. lemunoBuya. - M. : Hayka, 1981. -
368 c.

15. Mueiinep B. E. Kpatkuii kypc Boicmeit matematuku. B 2 1. [Tekcr] : yue0. mocobue / B. E.
[uetinep, A. U. Cnyukwuii, A. C. lllymoB. - 2-e uza., nepepa0. u nomn. - M. : Beicui. mkona, 1978. - 328 c.

B) MeTOIMYeCKHe YKA3AHUSA:

1. Meronuueckue peKOMEHIAMU U COOPHUK MPUMEPOB JJIsl BHITOJHEHHS WHAMBHAYAIbHBIX
3ajaHuii 1Mo BBICIIEH MaTtemartuke. Pasgen: «JluneiiHas w BekTopHas anreOpa» aisl CTYACHTOB
WHXCHEPHBIX, D3JCKTPOTEXHUYECKUX U DKOHOMUYECKMX HANpPaBICHUN TMOATOTOBKH [DIEKTPOHHBIH
pecypc] / coct.: B. B. Manwrid, JI. B. Mansii, B. C. [llenokos. - JIyrauck : JIHY um. B. Jlans, 2019. - 156
c.

2. Metoanueckue yKa3aHHs K IPAaKTHYECKOH paboTe mo aucuuiuiiHe “Beicimas maremaruka’
[DnexTponHslii pecypce] . U.1 : Jluneitnas anreOpa u ananuTudeckast reometpusi / coct.: B. B. Manwiit, /1.
B. Mansrit. - JIyranck : JII'Y um. B. Jans, 2015. - 82 c.

3. Meroanyeckue yKa3aHus K MpaKkTHUecKo paboTe mo aucuuiuiiHe “Beiciias maremaruka”
[DnexTponnsiit pecype] . Y. 2 : Iuddepennuansaoe ucuucienue / coct.: B. B. Mansiii, J[. B. Mansiii. -
Jlyranck : JIT'Y nm. B. lans, 2015. - 71 c.

4. Meroanueckue ykasaHHUsl K IpaKTU4YecKoil pabore mo aucuuiuivHe “Bricmias matemaruka’
[OnextponHsbIil pecypc] . U. 3 : UurterpanbHoe ucuucienue / coct.. B. B. Mamnsiii, /. B. Mansiit. -
Jlyranck : JIT'Y um. B. lang, 2015. - 70 c.

5. Meroauyeckue ykazaHus K MpakTHUecKo paboTe mo aucuuiuinHe “Beiciias maremaruka”
[DnexTpoHnHsIil pecypc] . Y. 4 : ®ynkunn MHOTUX nepeMeHHsbIX. [{uddepennpanbubie ypaBHEHUS / COCT.:
B. B. Mansii, JI. B. Mansiid. - JIyrauck : JII'Y um. B. [Jans, 2015. - 67 c.

I') HHTEPHET-pPecypcChbl:

MuHucTepcTBO  HaykKM M Bblcmiero  obpasoBaHuss ~ Poccuiickoit  @Deneparum  —
https://minobrnauki.gov.ru/

®denepanbHas ciry:k0a 1o Haa30py B cepe 00pazoBaHMs U HayKu — http://obrnadzor.gov.ru/

[Topran ®enepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB BBICIIET0 00pa30BaHUs —
http://fgosvo.ru

®enepanbHblil nopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

Nudopmannonnas cuctema «EnuHoe OKHO JocTyma K 0Opa3oBaTElIbHBIM —pecypcam» —
http://window.edu.ru/

®denepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTENIbHBIX pecypcoB — http://fcior.edu.ru/

DJIeKTPOHHbIe OUOIHOTEYHbIe CHCTEMbI U pecypchl

DeKTPOHHO-0MOIMOTeYHAs cucrema «KoHncynprant CTYJICHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

OnekTpoHHO-0nbaoTeuHas cuctema «StudMed.ru» —https:// www.studmed.ru
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http://window.edu.ru/
http://fcior.edu.ru/
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NudpopmannoHHblii pecypc 0M0IHOTEKN 00pa30BaTe/IbHOM OPraHU3alUuU
Hayunas 6ubnnorexa nmenu A. H. KonsieBa — http://biblio.dahluniver.ru/

7. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne TUCIUNINHBI

OcBoeHue AUCIHUIUIMHBI «MaremaTtuka» MpeanoyiaraeT HCIOJb30BaHUE  aKaJACMHUYECKUX
ayJIUTOPHUI, COOTBETCTBYIOIIUX JACHCTBYIOIIUM CAaHUTAPHBIM U MTPOTUBOIOXKAPHBIM IIPABUIIAM U HOPMaM.

[Ipouee: pabouee MecTO mpenoaBaTes, OCHAIIEHHOE KOMITBIOTEPOM C IOCTynoM B IHTEpHET.

ITporpaMMHO€e 0OecrieUeHHE:

DYHKIHOHAJIBHOE
Ha3HAYeHHUe

BecniiatHoe nporpaMmMHoe
ol0ecreuenue

CceblIkH

OducHbIl TaKeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OmneparnmonHasi cucteMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpay3zep Opera http://www.opera.com
[To4TOBBIN KIMEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

Qdaiin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxusaTop

TZip

http://www.7-zip.org/

I'padmueckuii pegakrop

GIMP (GNU Image
Manipulation Program)

http://www.gimp.org/
http://gimp.ru/viewpage.php?page 1d=8
http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Ayaunomneriep

VLC

http://www.videolan.org/vlc/

8. ®oH/ OLIEHOYHBIX CPEICTB /sl MPOBeIeHUs TEKYIEro KOHTPOJIS U MPOMEKYTOYHOM aTTecTAlluN
Mo JUCUMILIIMHE (MOXYJII0)

IHacnopt

«MaTeMaTHKA)

OICHOYHBIX CPEACTB I10 y'-ICﬁHOfI AUCHHUIIJIMHE

[lepeueHp KOMIETEHIMH (37IEMEHTOB KOMIETEHIUI ), POPMHUPYEMBIX B pe3yJIbTaTe OCBOCHHUS yueOHOM

JUCHTUITIINHBI
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https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
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http://www.7-zip.org/
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Ne Kon ®opMynHpoBKa KoHntponmupyemsie Oransl
/Tl | KOHTPOJIUPYEMOi KOHTPOJIUPYEeMOn TEeMbI y4eOHO (hopmMupoBaHus
KOMIIECTCHIINH KOMIIETEHIIH JVCLIATUTHHBI (cemectp
W3yUYEHUs)
1 YK-1 Crniocoben Tema 1. 1
OCYHIECTBIIAITh NOUCK, | KommiekcHble yncna (HayaIbHBIN)
KpuTHueckuii ananus u | Tema2. 1
cuHTe3 uHpopMmauuy, | Jluneinas anrebpa (HayaIbHBIN)
MPUMEHSTh CHCTEMHBIN | Tema 3. 1
NoNXOoNl Juisi pemeHus | Bekrophas anre6pa u (HaYaIBbHBIN)
IIOCTaBJICHHBIX 3aja4 aHAJIMTUYECKAs
reoMeTpHUs
Tewma 4 1
Judbdepennmanbproe (HaYaIBHBIN)
UCYMCIIEHUE
Tema 5 2
NHuterpansnoe (HayanbHBIN)
UCYHCIICHUE
Tema 6. 1,2
Marematuueckuit (HaYaIBHBIN)
aHaJIn3
Tema 7. 2
Jubdepennmranbapie (HaYaIBHBIN)
ypaBHEHHSI
Tema 8,9. 3
Kpartnsie n (HayanbHBIN)
KpUBOJIMHEHHBIE
WHTETPAJIBI
Temalo. 3
Psypt (HayaIbHBIN)
[Tokazarenu U KpUTEPUN OLICHUBAHUS KOMIIETEHITHH,
OIMCaHME NIKAJl OLICHUBAHHS
Ne Kon [Tokazarens onenuBanus | Kontpomupyemsle | HamMeHnoBanmue
/1 | KOHTPOJIMPYEMOW | (3HAHMS, YMEHUs, HABbIKH) | TEeMbI y4eOHOMH OLIEHOYHOT'0
KOMITCTCHITHH JICIIATUTHHBI CpeacTBa
1. | VK-1 3Hartb: cucteMy Kareropuil | Tema 1, @poHTaIbHBIE U
1 METOJIOB, IMO3BoJsgIonux | Tema 2, WHIVUBUYaJIbHBIE
OCYIIECTBIISAET nouck | Tema 3, OIIPOCHI;
HEe00X0INMO Tema 4, KOHTPOJIbHBIC
unpopmanuu, onupasch | Tema 5, paboThI;
Ha pe3yJbTaThl aHaimza | Tema 6, JIOMaIlTHHAE
IMOCTaBJICHHOM 3aJa4H. Tema 7, 3aJaHus;
YMers: pa3pabateiBaer | Tema 8, MIPOMEXKYTOYHAS
BapUaHTHI pemrenus | Tema 9, aTTecTanus
npobiemMHol cutyauuu Ha | Tema 10 (3K3aMeH)
OCHOBE KPUTHYECKOTO
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aHaiau3a JIOCTYITHBIX
HMCTOYHUKOB WH(OpMaInu.
Bnanets: HaBBIKAMHU
BBIOMPATh  ONTUMAJIbHBIN
BAapUaHT PEILICHUS 3aJlayH,
apryMeHTUPYsI CBOM
BBIOOD

@DoH/IbI OLIEHOYHBIX CPEACTB MO JUCHHUILINHE «MaTeMaTHKa

Bonpocsl 1151 GpoOHTAIBHBIX 1 HHAMBUAYAJIbHBIX ONPOCOB:

Tema 1. Jluneunas ancebpa.

1. Kakue cucrembl JIMHEHWHBIX alreOpandeckux YpaBHEHHUH Ha3bIBAIOTCA OMNPE/CIICHHBIMH,
HeoIpeeIeHHbIMUA, HECOBMECTHBIMU?

2. Kakoil sBnsieTcs KBaJapaTHas CHUCTEMa JIMHEHHBIX alreOpanuyeckux YypaBHEHUH, eciu ee
OTPEICTUTENh PABEH HYJIIO?

3. Kakoii gomkHa ObITh CUCTEMA JIMHEHHBIX anreOpanuyecKux ypaBHEHUN, YTOOBI €€ MOKHO OBLIO
pemats MeTosioM Kpamepa?

4. Cucrema NTMHEWHBIX anreOpandeckux ypaBHEHMI pernaetrcs Metogom ['aycca. Kak y3Harhb, 4To
OHa OIpeiesIEHHAas, HEOIIPEIeIeHHAsl, HECOBMECTHAas?

5. Yro takoe Matpuna? Kakumu MOTyT ObITH MAaTPHUIIbI?

6. Kakue marpuiel Mo>kHO niepeMHokaTh? Kak oHM nnepeMHOkatoTcs?

7. Uto Takoe ompeaenuTelb BTOPOro nopsaka’?

8. Uto Takoe ompeieTuTeNb TPEThEro mopsiaka?

9. Uro Takoe MUHOD DJIEMEHTA @;;OTIPEIETUTENIS?

10. Yro Takoe anrebpanyecKoe JONOIHEHUE FIEMEHTA @, jOTIPEAEITUTENA?

11. Uto 3HAUUT pa3inokUTh OMpPEASIUTENb 0 JIEMEHTaM CTPOKU WK cTosoma?

12. Kakast MaTpuiia Ha3bIBaeTCsl OOpaTHOM MO OTHOIIEHHUIO K JaHHOM KBaJpaTHOW MaTpule?

13. Kak 3anmcath KpaMEpOBCKYIO CUCTEMY JIMHEHHBIX anreOpanyecKux yYpaBHEHHH B MaTPUYHOM
dhopme?

14. Kak noctpouTh 0OpaTHYIO MaTpUIly JUIsl JaHHOM KBaJpaTHOM MAaTpHIbI C ONpEAEIUTENEM,
OTJIMYHBIM OT HYJIs1?

15. Yro Ttakoe BexkTop? ero anuHa? opT BeKTOpa?

16. ChopmynupyiiTe CBOWCTBA ONEpAIUU CIOKEHHUS BEKTOPOB.

17. Ilpu kakux ycnopusx: 1) |d + B| = |d| + |E|7 2) |a+ E| =|d| — |B|7

18. Kakue HeCKOIbKO BEKTOPOB Ha3bIBAIOTCS JTMHEWHO 3aBUCHMBIMH? TMHEHHO HE3aBUCHMBIMU?

19. Kak reoMerpuuecky pacroJyiararoTcsi napa WM TpOHKa BEKTOPOB JIMHEHHO 3aBHCHMBIX
BEKTOPOB? JTMHEWHO HE3aBUCUMBIX BEKTOPOB?

20. Yro Takoe 0azuc HEKOTOPOIO MHOYKECTBA BEKTOPOB? KOOpPJMHATHI BEKTOpa B BBIOPAHHOM
6azuce?

21. ChopmynupyiTe IpaBUIIO CIOKEHHS JBYX BEKTOPOB, 33JIaHHBIX PAa3JI0KEHUSIMH B HEKOTOPOM
6azuce.

22. ChopmynupyiTe MOHATHE MPSAMOYTOIBLHOTO 0a3uca W MPSMOYTOIHHOM IEKapTOBON CHCTEMBI
KOOpJUHAT.

23. Yto Takoe CKaJIspHOE, BEKTOPHOE M CMEIIAHHOE Mpou3BeAcHHE X BeKTopoB? Kak wux
BBIUUCIATH? [lepeuncanTe Ux CBOMCTBA U TEOMETPUUYECKUI CMBICII.

Tema 2. Ananumuyeckas 2eomempusi.
24. Yrto Takoe anredpanueckas auHusA? Chopmynupyiite TeopeMy 00 MHBapUAHTHOCTH MOPSIIKA

anreObpanvecKon JTHHHUH.
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25. Hanumure paBeHCTBa, BHIPAXKAIOLIUE YCIOBUS MapaIeIbHOCTH U MEPIEHANKYISIPHOCTH ABYX
MPSIMBIX HA MJIOCKOCTH.

26. Ilouemy IJIOCKOCTH M TOJBKO OHU HA3bIBAOTCS IOBEPXHOCTAMU |-ro nopsaka?

27. Y10 Takoe »smmmnc? Cdopmynupyite CBOKCTBO (DOKATBHBIX PAIMYCOB TOYKH DJUIMIICA.
Haiiaute koopauHaThl IIeHTpa CUMMETPHUH, ITOJIYOCH.

28. Kakue mpsiMble Ha3bIBAIOTCS acUMOTOTamMu runepOonsl? Hamummre ypaBHEHHMS aCHMIITOT
runep6onsl 4x2 — 9y? = 36.

29. [lpsimast L 3agaHa ypaBHEHHEM C YIJIOBBEIM Kodddumnuentrom y = kx + b. Ilosicaute
T€OMETPUUYECKHUI CMBICT K U b.

30. Ilpssmbie L, u L, 3amanel ypaBHeHusmMu Lqi:y = kyx + by, L,:y = k,x + b,. Hanummure
YCIJIOBUS NApaUIETbHOCTU U NEPIEHANKYISIPHOCTH STUX MPSMBIX.

31. Kak reomerpruyecku 0OBSICHUTD, YTO CUCTEMA YPaBHEHU I

Aix+Biy+(C; =0
{Azx +B,y+(C, =0

SIBJISIETCSI HECOBMECTHOM? COBMECTHOM M HEONPEAEIEHHON? COBMECTHOM U ONPEEICHHON?

32.1lpy kakoM YyCIOBUM IUIOCKOCTh UM I@psiMas B IPOCTPAHCTBE  MapauIeIbHBI?
MePIEeHIUKYISIPHBI?

33. Hanumure ycaoBHe NEPHEHIUKYISIPHOCTH MIPSIMBIX B IPOCTPAHCTBE.

34. Hanumure oOuiee ypaBHeHHE IMIOCKOCTH. KakoB reomerpuueckuil cMbICT KOA(PHUITUEHTOB
ypaBHEHHUSI?

35. Hanuiute ypaBHEHHE IUIOCKOCTH, MPOXOJsiiei depe3 3 3amaHHblie Touku Mq(Xxq;Yq;21),
My (x3; Y25 22), M3(x3; y3; 23).

36. 3anuinuTe ypaBHEHHE IUIOCKOCTH, MPOXOMAIIEH depe3 maHHYK TOouky Mq(Xo; Vo; Zo)
HepreHauKysapHo BekTopy 11 = (4; B; C).

37.Yto Ttakoe »smumncoua? KakuMu JUHUSMU SBISIOTCS €r0 CEUYEHHUS KOOPAMHATHBIMU
IJIOCKOCTSIMU B IIPSIMOYTOJILHOM IEKapTOBOM crcTeMe KOOpAHHAT?

38. B kakoMm cilydae JUIMIICOM] HA3bIBACTCS 3JUIMIICOMAOM BpaiueHusa? [Ipu BpalieHun kaxoi
burypsl 1 BOKpyT Kakoil ocu oH oOpaszyetcs?

39. Kakoii cummerpuell o001analOT OJHONOJOCTHBI M JBYNOJOCTHBIM TuUnepOOIOuIbI,
napaboIoubl ¥ noyemy?

40. HantucaTh ypaBHEHMsI JUHHUI, 00pa3ylOUIMXCS B CEUYEHUU KOOPAWHATHBIMU IUIOCKOCTSIMHU
rUepOOIOUI0B U NMapabooua0B, 3aJaHHBIX KAHOHUYECKUMU YpaBHEHUSIMU. HapucoBath 3TH TUHUH.

Tema 3. Mamemamuueckuui ananus.

41. Kakoe 4ucI0BO€ MHOKECTBO HA3bIBAETCSI OTPAHUYEHHBIM CBEPXY?

42. Kakoe 4yuClI0BO€ MHOKECTBO HA3bIBAETCS OTPAHUYEHHBIM CHU3Y?

43. Kakoe 4icii0BO€ MHOKECTBO HAa3bIBAECTCS OTPAaHUUYEHHBIM CHU3Y?

44. Yro Ha3pIBacTCA TOUHOM BEpXHEW IPaHULIEN YHCIOBOIO MHOKECTBA?

45. YTto Ha3bIBAETCS TOUKOW HIDKHEW IPaHUIIEH YUCIIOBOTO MHOXKECTBA?

46. Yto Ha3bpIBaETCS MOAYJIEM JACHCTBUTEIBHOTO YKcia?

47. Tpu kakux ycnosusx |x + y| = |x| + |y|.

48. TIpu kakux ycioBusix |x + y| = —|x| + |y].

49. HanummuTe HepaBEHCTBA, CBA3BIBAIOIIME MOJIYJIb CYMMBbI U Pa3HOCTH JIBYX YHCEN C CYMMOU U
Pa3HOCTBIO MX MOAYJIEH.

50. N3o6pazute rpaduk GyHKIMU Y = Sign x.

51. U306pasute rpapuk GyHKIUU Y = [X] — 1eJ1as 4acTh Ynciax.

52. Chopmymnupyiite TEOpeEMy 0 npezene OrpaHUYEeHHOU MOHOTOHHOM
GyHKIUU(TIOCIEI0BATENIbHOCTH).

53. aiiTe onpeaeneHue moHATUS 91(1_1)1;11 f(x) = A na s3pIKE § — €.

54. Maiite onpenenenue moustHs lim f(x) = A , ucmonb3ys MNOHSATHE OECKOHEYHO MANOW
x—a
GyHKIMU TIpU X — a.
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55. Chopmynupyiite TeOpeMy O C:KaTOH ePEeMEHHOM.

56. ChopmymnupyiiTe TeopeMy O TpeeIbHOM epeXo/ie B HEPaBEHCTBE.

57. Chopmynupyiite TeopeMy 00 OrpaHMUYEeHHOCTH HYHKIIUH, UMEIOIIICH Mpeest pu X — d.
58. Chopmynupyiite TEOpEeMbl O Mpe/eaax CyMMBbI, IPOU3BEICHHS U YaCTHOTO (DYHKITHIA.
59. Copmynupyiite onpeaeseHue MOHATHS xl—igl+ f(x) = A na s3piKe § — €.

60. Chopmynupyiite onpeneneHue moustus lim f(x) = A Ha si3bike § — €.
61. [laiiTe onpeaencHue MOHATUSL xl_i)rp()() f (x)x; CZ

62. Taiite onpenencuue moustust lim f(x) = A.

63. JlaiiTe onpeaencHue MOHATUS Ei:ri{)_l:}(x) = A.

64. Hanuivrte nepBblil 3aMevaTesIbHbIN IPEAe U MPEeiibl, CBI3aHHBIE C HUM.
65. Hanuiunte BTOpO 3aMeyaTeNIbHbIN Npeaes U MPEeAebl, CBI3aHHbBIE C HUM.
66. Jlaiite onpexaenenue nmoustus lim f(x) = +oo.

x—-a

67. 27. Jaiite onpenenenue moustus lim f(x) = oo.
X—a

68. Vcrionb3ys onpe/ieNieHie IPOM3BOIHOI, HaiuTe y'(4), ecim y = vx.

69. I'eomeTpuueckuil cMbICI MPOM3BOAHOM. HamummTe ypaBHEHHE KacaTelbHOM K TIpaduky
¢byHKIMM y = arctg x B Touke X = 1.

70. Haiiaute yribl, 0o KOTOPBIMU HepeceKaroTes IMHun x2 + y2 = 8, y?2 = 2x.

71. IlpuBenute mpumep (QyHKUIWHU, rpaduK KOTOPOH MMEET B HEKOTOPOH TOYKE BEPTHKAIBHYIO
KacaTeJbHYIO.

72. Haiipure f/(1) u f{ (1), ecmu f(x) = |x — 1]e*. CymectByer au f'(1)?

73. Haiigure y,, eciu: a) y = ln(x +Va? + xz); 0) y = arctg th(x).

74. Uto MOXHO CKa3ath 0 auddepeHuupyemoctu cymmbl pyakmuii f(x) + g(x) B Touke x = X,
ecau, B 9Tol Touke: a) GpyHkims f(x) muddepenuupyema, a pyukus g(x) He aupdepenuupyema? 6)
00e ¢pyukuuu f(x) u g(x) e nudpdepeHunupyemsi?

75. Vicnionb3ysl onpesieieHue, OKaKMUTE, uTo QyHKIHsA Y = x% — 2xudpdepeHurpyeMa B TOUKe
x = 2 u HaiipuTe e€ nuddepeHiman B TOM TOUKE.

76. SIBnsercss 1M HENPEPHIBHOCTh (YHKIMU B JAHHOM TOYKE JOCTATOYHBIM YCIOBHEM
muddeperuupyemoctu? OTBET 000CHOBATH C MOMOILBIO IPUMEpA.

77. ns xakux ¢pyHkuuil nuddepeniman pasex npupamienuto? [lpusenure npumep.

78. Chopmynupyiite, B 4€M COCTOUT Fr€OMETPUUYECKHUI U pU3NUecKuil cMbIch tuddepeHuana.

79. Uto nmoHUMaeTcs Mo/l MHBAPUAHTHOCTHIO (GopMBI niepBoro ntuddepenimana’?

80. Ucnonp3ys ¢opmyny ans BbluucieHus nudpdepenuuana, Haiinure dy, ecnu y = x - sinx +
COS X.

81. Ilycts y = sinx, x = cost Kakue u3 cnemyrommux paBeHCTB crpabemiusbl: dy|,_= = 0;

2

dy|t=g = dx; dyltzg = —dt?

82. Mosxker nu cymectBoBath ' (x,), ecnu He cymectByer f'(xg)?

83. Haitzure f ™ (x), ecrm f(x) = Inx - x.

84. Beruucnure, UCIIOJIb3YS IIPaBUIIO Jlonurasns:
XCoOsSX—SsInx

2
S ;0) lim xa+inx,
X

x—-+0
85. Hammmmure dhopmyiny Teitmopa s ¢pyukiuu f(x) ¢ octarouHsiM diieHoM B Gpopme: a) Ieano;

6) Jlarpamxa.

86. Paznoxwure pynkumio f(x) = In cos xno popmyne MaknopeHa /10 4ieHoB ¢ x*.

87.C mnomompio (opmynsl  MakiopeHa WM KAHOHMYECKUX  PA3NIOKCHUH  TOIYy4HTE
npubmmkénHyo  GopMyny  (OrpaHMYMBAsCh ~ UlEHAMM  TOpsAaKa  x2)  add  (pyHKIMIL:

)y =vIi+xx-0|xl <1;,6)y=In(1+3x),x > 0,|x| <1/3.

. . e —\1+bx
88. Haiinure uncna a u b takue, uro lim ——— = 1.
x—0 X

18

a) lim
x—0



89. Uccnenyiite byHKIIIH u MTOCTPOMTE 1704 rpaduku:
a)y =20 5y = X gy y = VT2,

90. Kaxoii u3 KOHYCOB, OITMCAHHBIX OKOJIO JAaHHOTO Iapa paanyca R, uMeeT HauMeHbIINH 00bem?

91. Kakas (yHKIMS Ha3bIBaeTCsl MEPBOOOPA3HON 1O OTHOUICHUIO K GyHKIuU f(x), 3a1aHHON HA
JTAHHOM IIPOMEXYTKE?

92. Yem oTiamvaroTcs aBe nepBooOpasHbie GYHKIIUHU I OJHOW M TOH e (QYyHKIHUU HAa OJHOM H
TOM K€ IIPOMEXKYTKE?

93. B yeM cOCTOUT CBOMCTBO JIMHEMHOCTH JIJI1 HEONIPEICTICHHOTO MHTErpaia?

94. 3anummte HopMyTy HHTETPUPOBAHHS 10 YACTSAM B HEOIPEACICHHOM HHTETpaje.

95. Kakyto nmoAcTaHOBKY HY>KHO BBIIIOJHUTH JUIsl pallUOHATN3alMd UHTETpalia f R(i/}, W)dx?

+
96. YKauTe palMoHAIM3UPYIONIYIO IOICTAHOBKY Juis uHTerpaia | R (x, " /z—i) dx.

97. Kakoit mHTETpa Ha3bIBaeTCs HeOepyuMmcs?

98. ChopmymnupyiiTe 1OCTaTOUYHOE YCIOBUE CYIIICCTBOBAHHSI IEPBOOOPA3HOM.

99. YUemy pasen [ F'(x) dx?[ dF (x)?

100. Yemy paBHa Ipou3BO/IHAsL HEONIPEAEIEHHOT0 UHTErpana?

101. Tlokaxwure, uro pyHkmmu F;(x) = —%cost; F,(x) = sin?x sBasiorcs 1mepBooOpa3HBIMU
OJTHOM U TOM e (PYHKIIMU HA YUCTIOBON OCH.

102. JlokaXuTe CIpaBeIuBOCTh GOPMYJIBI 1Tt Tabauanoro uuterpana [ x™ dx; (n # —1).

dx
103. JlokaxuTe CIpaBeTMBOCTL (POPMYJIBI IS TAOIMYHOTO MHTErpana | v
dx 2
104. Beruucnure uHTErpal f - (q LSS O),CBeI[;I €ro K TabJIM4HOMY.
xX“+px+q 4
dx p?
105. Beruucaure unrerpan [ ———; (q -—< O), CBEsl €r0 K Ta0IMYHOMY.
x2+px+q 4
dx

106. Borancnute uHTETpan [ —————, CBE/IS €10 K TaOIMYHOMY.
VxZ+px+q’

107. BblumciIuTE ¢ MOMOIILEO HHTETPUPOBAHHUS 110 YacTaM [ X - sin ax dx.
108. 3anuimmre HHTErPATBbHYI0 CYMMY, COCTaBlIeHHYIO st hyHkimu f(x) Ha mpomexyTke [a; b].
OOBsicHUTE CMBICIT BEJIMYHMH, BXOASIIUX B (GOPMYILY.

. . . b
109. Kakoil reoMeTpUyeCKUil CMBICI HUMEET OINPEACICHHBIM HHTErpaj fa f(x)dx, toe f(x)-

HenpepbIBHAsI HeoTpuLaTenbHas QyHKunsa?

110. ChopmynupyiiTe AOCTATOYHBIC YCIOBHS HHTErpHpyeMocTH (QyHKUuHf (X) Ha KOHEYHOM
poMexyTke [a, b].

111. Kakas ¢pyHKIHS Ha3bIBa€TCSl HHTETPUPYEMOIl Ha IpOMEXyTKe [a, b]?

112. Yemy pagen [, F'(x) dx? [, dF (x)?

113. ChopmynupyiiTe HEOOXOJMMOE YCIOBHE HHTEIPUPYEMOCTH (YHKIIMH Ha POMEXYTKe [a, b].

114. YUemy paBeH ompeneiaeHHbIH HHTErpall OT HEYETHOM (YHKUMHU IO CHMMETPUYHOMY
npoMexyTky[—a; a]?

115. Eciu  mpenensl MHTETPUPOBAHUS ITOMEHATH MECTAMHM, TO KaK HM3MEHHMTCS BeEJIUYMHA
unTerpana? Beipa3ute 3To CBOHCTBO (hopMyIOH.

116. Chopmynupyiite CBOMCTBO JIMHEWHOCTH OMPEIEIEHHOTO UHTErpasa.

117. Chopmynupyiite CBOHCTBO, CBA3BIBAIOIIEE 3HAKU (DYHKIIMM U ONPEAEICHHOr0 UHTErpaia Ha
poMexyTke [a, b].

118. Chopmynupyiite CBOHCTBO 00 HWHTETPUPOBAHUU HEPABEHCTBA MEXAY (DYHKIMSIMH Ha
NpoMeXyTKe [a, b].

119. Chopmynupyiite cBOMCTBO 00 OLIEHKE MOAYJIS ONPEIETICHHOT0 HHTeTpaa.

120. CpopmynupyiiTe TeopeMy O CpeAHEM Uil OMNPEAETICHHOTO HHTErpaja OT HENpepbhIBHOM

byHKIUH.
121. 3anumure Gpopmyny Hetorona — JleitOnuna.
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122. IlpuBeauTe TE€OMETPUYECKYIO HMHTEPIPETALUIO TEOPEMBI O CPEAHEM ISl ONMPEACICHHOTO
WHTEerpaa.

123. Yro takoe cpeanee (MHTErpagbHoe) 3HaueHue pyukimu f (x) Ha npomexyTke [a, b]?

124. ChopmynupyiiTe ompeneaecHue HECOOCTBEHHOTO HMHTErpayia 1-ro poja ¢ OECKOHEYHBIM
BEPXHUM TPENIETIOM OT HEMPEPHIBHON (DYHKITHH.

125. ChopmynupyiiTe ompeneaecHue HECOOCTBEHHOTO HMHTErpayia 1-ro poja ¢ OECKOHEYHBIM
HUKHHUM TIPEACIIOM OT HEMIPEPHIBHOW (DYHKIIHH.

126. Kakoit HeCOOCTBEHHBIN HHTETPAJl HA3bIBACTCS a0COFOTHO CXOASMIIMMCS ?
oo dx

- (a > 0) saBusercs

o +
127. Ykaxure, I KaKMX 3HAUYCHUN MapamMeTrpa pUHTErpal fa

CXOMSIIIMMCS, a JIJIsl KAKUX 3HAUEHUN — pacXOoAsSIIuMCs

128. 3anummre GopMyIibl, BEIpaXKAIOIUE CBOMCTBO JIMHEHHOCTH U1 HECOOCTBEHHOTO MHTETpaia
¢ 0ECKOHEYHBIM BEPXHUM MPEEIIOM.

129. Chopmynupyiite Npu3HAK CpaBHEHHUS B KOHEYHOW (opMe Ha MpPUMEpPe HECOOCTBEHHBIX
MHTErpaynoB 1-ro poja ¢ 6ECKOHEUHBIM BEPXHHUM IMPEACTIOM.

130. Yro Takoe momHbIi nuddepeniman pynkuuu z = f(x,y)?

131. 3anumure ¢GopMyidy, OHNPEIEISIONIYI0 YaCTHYIO MPOM3BOAHYI (QyHKUuU z = f(x,y) 1o
nepeMeHHol y B Touke M (xq, Vo).

132. Kakas ¢pyHKIHS JBYX apryMEHTOB Ha3bIBaeTcs auddepenunpyemoii?

133. 3anummure hopmyity, BeIpaxkarollyto noausiii nuddepennuan pyHkiuuu z = f(x,y) uepes eé
YaCTHBIE TIPOU3BOIHBIE.

134. 3anumure dhopMyily, BEIpaKAIOLIYI0 BTOpOoi MoiHbd auddepenunan ynkuuu z = f(x,y)
yepes3 €€ YaCTHBIC IPOU3BOIHEIE.

135. Kak cooTHOCATCS MEXIy COOOi CBONCTBAa HEMPEephIBHOCTH U AU(PHEPEHIUPYEMOCTH
(YHKIIUYU IBYX IEPEMEHHBIX ?

136. Kakas ¢bynkuus z = f(x, y) Ha3bpIBaeTCs HEMPEPHIBHOU B Touke M (X, Yo)?

137. Kak ompenensiercss eBKIMAOBO paccrosiHue p(M;,M,) Mexay AByMsS TOYKaMH
M (xil), . x,(,% ) )1/1 M (xfz), . x,(,f ))m-MepHoro npocTpaHcTea’?

138. Kakas Touka MHOkecTBa E Ha3biBaeTcs BHYTpEeHHENH? TpaHUYHOM ?

139. YUrto Takoe -0KpecTHOCTh TOUKH M| (xfo), xéo), - x,SS ))‘?

140. Kakoe MHOecTBO E Ha3bIBaeTCsl OTpaHUYCHHBIM? 3aMKHYTBIM? CBSI3HBIM?

141. Chopmynupyiite onpeaenenue npeaena pynkuun f (M) = f(x,y) B Touke My (xq, Yo)-

142. ChopmynupyiiTe TEOpeMy O PaBEHCTBE BTOPHIX CMEIIAHHBIX MPOU3BOAHBIX (QYHKIHMH Z =
f(x,y).

143. Kak cooTHOCSTCS Mex 1y co00il cBoicTBa AU PepeHInPYEMOCTH U CYIIECTBOBAHUS TIEPBHIX
YJACTHBIX MTPOU3BOIHBIX QYHKIMH Z = f(x,Yy)?

144. Chopmynupyiite onpeaeneHNue MPOU3BOAHON (PYHKIHH

145. u = f(M) = f(x,y,z) no HanpaBJIEHUIO BEKTOpa I

146. 3amummre  ¢GopMyiTy, BBIPXKAOIIYI0 TNPOM3BOAHYI GyHKIMH U = f(x,y,z) 10
HanpasieHnio Bektopa [0 = (cosa, cosf, cosy) uepes YacTHbIE POU3BOIHBIE QDYHKIUH U.

147. 3anummrte Qopmyny, CBa3bIBaOIIyl0 gradu W TPOU3BOIHYIO %B 3aJJaHHOM TOYKE
CKaJISIPHOTO TOJIS U.

148. Kak cBsi3aHbI HampaBjeHus HanbOobero pocra Gyaknun u = f(x,y,z) ¢ BektopoM grad u
B paccmarpuBaemoii Touke M (x,y, z)?

du . ou o
149. Bripazure max —- 1 min — qepes grad u B 3aJaHHOH TOYKE CKAISPHOTO MO U.

., 0 .
150. 3armummmre  GopMyny IS [POU3BOIAHOM icnomﬂon byakmmn  z = z(w,v), u=
u(x,y), v=v(xy). ]
151. 3anumre GopMyay IS MPOU3BOIHON ﬁ HESIBHOW (DYHKIIMH, 3aJaHHOW ypaBHEHHEM

F(x,y) =0.
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0z 0z

ox 7y HEesIBHON (PyHKIMH, 3alaHHON ypaBHEHHEM:

152. 3anumure GopMymbl Ui TPOU3BOJHBIX

F(x,y,z) = 0.
153. Chopmynupyiite onpeaencHue JOKATBHOTO MaKCUMyMa (JIOKaThbHOTO MUHUMYMA) (YHKITUH

z = f(x,y) B Touke My (xg, Vo)-
154. ChopmynupyiiTe HEOOXOAUMBIC YCIOBHSA, a TaKXKe JOCTATOYHBIC YCIOBHS JKCTpEMyMma

¢bynkuuu z = f(x,y).

155. ChopmynupyiiTe mpaBUIO OTHICKAHUS HAMOOJBIIETO W HAWMEHBIIETO 3HAYeHUN (DYHKITMH
z = f(x,y) B OTpaHUYCHHON 3aMKHYTOH 00JIaCTH.

156. Yto Takoe crannoHapHas Touka QyHkuuu z = f(x,y)?

157. Chopmynupyiite ompeneneHue yclIoBHOro makcumyma ¢GyHkimu u = f(M) mnpu cBsizH
@ (M) = 0 (paccMoTpuTe Cay4ail ABYX WIH TPEX MEPEMEHHBIX).

158. Chopmynupyiite HeOOXOAMMBIE YCIOBHSI YCIOBHOTO dKcTpeMyma GyHkimu u = f (M) mnpu
cs13u @ (M) = 0 mo meroxay Jlarpamka (paccMOTpHTE Cllydail IByX WM TPEX NEPEMEHHBIX).

159. Chopmynupyiite Teopemy BeitepmTpacca 00 orpaHnueHHOCTH (YHKIIMH, HETPEPHIBHOM B
3aMKHYTOH OrpaHMYEHHOH 00JacTy.

160. Chopmynupyiite Teopemy Beliepitpacca o cyliecTBOBaHUM HAaUOOIBIIETO ¥ HAUMEHBIIIETO
3HAYeHUH (PYHKINHU, HEPEPHIBHOW B 3aMKHYTOH OTpaHUYCHHOH 00J1acTH.

Tema 4. ugppepenyuanvhvie ypasnerus.

161. KakoB reomerpuueckuii cMbici ypaBHeHus Y =f (x,y). Hanucars ypaBHEHHE KacaTeIbHOHN K
MHTerpaabHoll KpuBoil ypasHenus y' = x2y? B Touxe My(1, 2).

162. Jlaiite ompeneneHue HM30KIMHBI AuddepeHunanbHoro ypaBHeHus y'=f(x,y). M3oxkinHbI
ypaBHeHus y' = x%/y ectb: A) okpyxHoctyu; B) npamsie; C) napa6onsr; D) runep6oisl; E) sauncer; F)
HET IpaB. OTBETA.

163. Jlano ypasHenue y' = x? —2x +y. Hanmummre ypaBHeHHE JUHMH BO3MOMKHBIX TOYEK
HKCTPEMYMOB €T0 MHTETPAIBHBIX KpUBbIX. CenaiiTe 4epTéx.

164. Chopmymupyiite teopemy Komm st ypasuenus y' = f(x,y). Ilycte Q — o0nacth, B
KOTOPOH BBITIOJHEHBI €€ YCJIOBHS OJTOTO ypaBHeHHA. Kakue W3 TIOCHEOYIOUMX YTBEPKICHUIH
CHpaBeIIMBBL: A) €ro MHTErpajbHble KPUBbIE MOTYT UMETh pa3pbiBbl 1-ro poaa B (); B) nnTerpanbHble
KpUBbIE MOTYT UMETh YIII0BOI 3kcTpeMyM B (); C) MHTerpajibHble KpUBbIE MOTYT nepecekaThes B {); D)
MHTETpajbHbIE KPUBBIE MOTYT ObITh NMpsAMBIMU JHHUAMH; E) HeT mpaBuibHOro ytBepkiaeHusa? OTBer
000CHOBATB.

165. Pemmre 3anaay Komm: (1 + y2)dx + xydy =0; y(1)=1.

166. Haiizure BCe perenus ypasHeHust xy' =y + 4/ y? — x2.

167. Haiinute obuue pemieHus (MHTErpalibl) ypaBHEHUH:

168. a) xy —2y=x3cosx; 6) 3y' +y = 1/y?; B) (x3 + xy?)dx + (x%y + y*)dy=0.

169. Haiinute Bce NUHUM, y KOTOPBIX OTPE30K KacaTeabHOW MEXIY TOUYKOM KacaHUsS U OChIO
a0crce AeauTes MoIojiaM B TOUKE MEPEeCeYeHusl C OCbl0 OpAMHAT. YKazaHue: Vcnomb3yiiTe ypaBHEeHHE
KacaTeJIbHOW K KPpUBOM.

170. Chopmymupyiite Teopemy Kormu mst ypasuenus y'' = f(x,y,y'). KakoB reomerpuueckuii
cMbIcn HavanbHbIX yenoBuit y(0) = —1, y'(0) = 1 mis sroro ypaBHeHus? M306pasure npubIMKEHHO
UHTErPAJIbHYIO KPUBYIO B OKPECTHOCTH HAYaJIbHOW TOYKHM, CUMTast s onpeseneHHoctd y'' > 0 B 310l
OKPECTHOCTH.

171. HaiiTi 3Ha4eHMe o, TIPU KOTOPOM QYHKIMS y = X2 sABJseTcs pelleHueM ypaBHeHHus X (X —
Dy"—2x -1y +ay=0.

172. Jano ypasuenue: y''3 + xy’’ = 2y’. C noMoIpio Kakoil oJCTaHOBKU MOYKHO IOHU3UTE €r0
nopsanok? Hanummre o01muii BUJ TAKUX YpaBHEHUH.

173. Haiiqure obmiue pelieHus] ypaBHEHHI METOJIOM TOHMKEHUs nopsika: a) y "=Inx; 6) y'' =
y;' +Xx

174. Pemmre 3amauy Komm: yy "=(y)%2—(y)3; y(1)=1, y (1) =1.
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175. Kak ¢ momomipio (pyHZaMEHTaIbHOW CHCTeMbI pemeHudt yq(x), .., Y,(x) 3amucars
obmee pemenue ypaBHeHus L[y] = 0? Ilouemy HyJneBoe pelIeHHE HE MOXKET BXOJUTh B
(byHIaMEHTAIBHYIO CUCTEMY perieHui ypasuenus L{y] = 07?

176. lano ypasuenue: y'' — 5y’ + ay = 0. [Ipu KakoM 3HAYEHHUHU 0, YUCIIO 3 OYJET KOPHEM €ro
XapakTepuctuueckoro ypaBHeHusa? Haiitu oOmiee perieHne naHHoro Aud@epeHnuanbHOro ypaBHEHUs
IIPY HAaUJCHHOM 3HAYCHUH (.

177. JluneitHoe omHOpoaHOe auddepeHIraTbHOS ypaBHEHHE 3-rO MOpSAIKAa C IOCTOSHHBIMH
k03 QUIHEHTaMH UMEET YacTHBIE pemenus: 1, sin 3x. Do ypaBHeHHe MOXeET UMeTh BHI: A)y'" — 9y =
0;B)y"" —9y' =0;C)y"" +9y =0, D) y"" + 9y’ = 0; E) HeT npaBUILHOrO OTBETA.

178. Petnre nuHeiiHoe ypaBHeHue y'' — 2y’ +y = e*/X MeTOI0OM BapHalMH POU3BOJIBHBIX
HOCTOSIHHBIX.

179. Haiiniute  oOmiee  pemieHue  JMHEHHOIO  HEOJHOPOJHOTO  YPaBHEHUS  METOJIOM
HeonpeIeIEHHBIX KodOHUIUEHTOB: Y "~y =2e* —x2.

180. HaiiiuTte uacTHOE pelieHHE JHHEWHOTO HEOJHOPOJAHOTO ypaBHEHUs Y +y=4e*,
ynoBjieTBopsitoniee  HadanbHbiM  ycnoBusiM  y(0)=4, y1(0)=-3, ™MeromoM HeompeaeIEHHbIX
KO3 PHUIIHEHTOB.

181. HaiimuTe ob1ee peuieHre cucteMsl quddepeHInanbHbIX YpaBHEHU N

gy S
ac XY
dy

— = 4y.
i 3x +4y

182. Touka ¢ Maccoil m aBUXKETCA NMpsAMoNMHEHO. Ha He€ nelicTByeT cuia, MponopuyuOHaIbHas
KyOy BpeMEHH, WCTEKIIEeMy OT MOMEHTa, KOIJla CKOpocTh Obmia paBHa vV (KO3PQPUIIUEHT
MIPOMOPIIMOHAILHOCTH paBeH k). Kpome Toro, Ha TOYKY JAEWCTBYET CHJIA COIPOTHBIICHUS CPEIIbI,
MIPONOPIIMOHANIBHAS TIPOU3BEACHUIO CKOPOCTH UM BpeMeHHU (KO3 UIIMEHT MPONOPIHUOHATBHOCTH PaBeH
k). Halinute 3aBUCUMOCTB CKOPOCTH OT BpEMEHH. YKa3aHue: MpUMeHuTe 2-i 3akoH HproToHa.

Tema 5. Kpamnvie unmeepanui.
183. /IBoiiHOI MHTETpAJL.
184. Beruncnenue omaaei 1 00beMOB ¢ TTOMOIIBIO IBOMHBIX HHTETPAJIOB
185. /IBoiiHOM MHTETpaJl B NOJSAPHBIX KOOPIUHATaX
186. 3ameHa nmepeMeHHbIX B IBOITHOM MHTETpajie
187. Boluncienue miomaay NoBEpXHOCTH
188. TpoliHoil uHTErpal.
189. Beruncienue TpoitHOro HHTETpaia
190. 3ameHna nepeMeHHbIX B TPOWHOM HHTETpajie
191. MoMmeHT nHepIMH U KOOPAMHATHI LIEHTPa Mace Tea
192. BerunciieHne UHTETPAJIOB, 3aBUCIINX OT apaMeTpa

Tema 6. Kpusonunetinvie unmezpanvl u uHmezpaisbl N0 NOGEPXHOCMU

193. KpruBOonIMHENHHBII HHTETpal.

194 .BrerunciieHne KpuBOJIMHEWHOTIO HHTErpasia

195.®opmyina ['puna

196.Y cnoBust HE3aBUCUMOCTH KPUBOJIMHEWHOIO HHTErPAJIa OT ITyTH MHTETPUPOBAHUS.
197.Bplunciienrne NOBEpXHOCTHOIO UHTErpasa.

198.®opmyna Crokca.

199.®@opmyna Octporpaackoro.

200.0Omnepatop I'amuiibTOHA.

Tema 7. Paowt
201.Pan. Cymma psiga
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202.HeobxoaumbIii MpU3HAK CXOIUMOCTH Psia

203.CpaBHeHHE PAJIOB € OJIOKUTEIHHBIMH YJICHAMHU.

204.ITpuznak JlamamoGepa.

205.ITpuznax Komm.

206.1HTerpalibHbIN IPU3HAK CXOAUMOCTH PSa.
207.3nakouepenytromue psasl. Teopema Jleitbuua.
208.3HaKonepeMeHHbIC PsAbl. AOCOIOTHAS U YCIIOBHAS CXOJMMOCTb.
209.DyHKUNOHAIBHBIE PSABIL.

210.CreneHHbIE psiabL.

Kpurepuu u 1kana olleHUBaHUs 110 OLICHOYHOMY CPE/ICTBY «(POHTAIBHBIN M MHAWBUYAIbHbIH OIPOC)

[Ixana oreHuBaHUsg

Kputepuit onenuBanust

OoTIINYHO (5)

CryzaeHT TiIyOOKO M B TIOJTHOM 00BEME BiIa/IEeT MPOrPaMMHBIM MaTEPHAIIOM.
['pamMoTHO, wuCUepHbIBaOIIE M JIOTMYHO €ro u3jaraerT B YCTHOM wWiH
nucbMeHHOW (opme. [lpu 3TOM 3HAET PEKOMEHIIOBAHHYIO JIUTEPATYPY,
MPOSIBISICT TBOPUYECKUW TMOAXOA B OTBETaX Ha BOMPOCHl M MPABHIBHO
000CHOBBIBAET MPUHATHIC PEIICHUS, XOPOIIIO BJIAJIEET YMEHUSIMU U HaBbIKAMU
IIPY BBITIOJHEHUH MPAKTUYECKUX 3a/1a4.

xopoio (4)

CryzeHT 3HaeT nporpaMMHbINA MaTepuai, FPaMOTHO U IO CYTH M3JIaraer ero B
YCTHOM WJIM NMUCBMEHHOW (opMme, OMycKasi He3HAUUTENIbHbIE HETOUHOCTH B
YTBEPXKICHUAX,  TPAKTOBKAaX,  OINPEICICHUAX W KAaTeropusax  WIH
HE3HAUUTENIbHOE KOJMUYEeCTBO oIMOOK. IIpu 3TOM Biameer HEOOXOIUMBIMU
YMEHUSMU ¥ HABBIKAMU IIPH BBIIOJHEHUHU IPAKTUYECKHX 33/1a4.

YAOBJICTBOPUTCIILHO

€)

CrymeHT  3HaeT  TOJBKO  OCHOBHOM  IIPOrpaMMHBIM  MaTepual,
JIOITYCKaeT HETOYHOCTH, HEJ0CTaTOYHO yéTKHe (OpMYIHPOBKH,
HEIOCJIEI0BAaTEIbHOCTh B OTBETAX, MU3JaraéMbIX B YCTHOM MM NMHCbMEHHOU
¢opme. Ilpu 3TOM HEZOCTATOYHO BIIAJEET YMEHMSIMM U HaBbIKAMHU IIpU
BBIMOJIHEHUM MpakThdeckux 3anad. Jlomyckaer g0 30% omuboxk B
U3JIaraeMbIX OTBETAX.

HCYAOBJICTBOPUTCIIBHO

(2)

CTyzaeHT He 3HaeT 3HaYUTENIbHOM YacTH IporpaMmMHoro Marepuaina. Ilpu atom
JIOTIyCKaeT NpPHUHLMINAIbHBIE OIIMOKM B JOKAa3aTeIbCTBAX, B TPAaKTOBKE
NOHATUI W KaTeropHid, NMpOSBISAET HU3KYIO KyJIbTYpy 3HAHUN, HE BIAJEeT
OCHOBHBIMHM YMEHUSIMU U HaBbIKAMH INPU BBINOJIHEHUU MPAKTUYECKUX 3a]ad.
CTyeHT OTKa3bIBAE€TCs OT OTBETOB HA JONOJIHUTEIbHBIE BOIPOCHI

TunoBble BADHAHTHI KOHTPOJILHBIX PadoT:

Tema 1. Jlunetinas ancebpa.

Bapuant Ne 0

1. Pemnts cucreMy JTUHENHBIX ypaBHEHUH MeTooM Kpamepa

3X1+2x2+X3:5
2x1 +3x, +x3=1
2xq + x5, +3x3 =11

2. BBIYUCIUTD ONpPEaETUTEND

1 11 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemnth cucreMy TMHEHHBIX ypaBHEHUN MAaTPUYHBIM METOJIOM
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1x1 - 2x2 + 3x3 == 6
{le + 3x2 - 4x3 == 20
3x1 - 2x2 - SX3 = 6

4. Haiitu maTpuiry, oOpaTHYIO K JaHHOMN
2 1 1

(1)
2 1 2

5. PemuTh cucteMy JIMHEHHBIX YpaBHEHHN MeToA0M ["aycca
4x, —3x, +2x3=9
{le + 5x, —3x3 =4
5x; + 6x, — 2x3 = 18

Tema 2. AnHanumuueckas ceomempusi.
Bapuant Ne 0
Jlanbl KOOpAMHATHI BeplInH nupamuisl ABCD:

()= (5)- 6

1) nnunel pedep AB, AC, AD

2) yron mexay pebpamu AB u AC,

3) yroxn mexay pedpom AD u ocHoBanuem ABC

4) BorurcnuTsh 1iomaas ocHoBanus ABC;

5) Beruuciauts 06beM nupamusl ABCD;

6) 3nas 00bEM mupamMu bl U IoMAAb € ocHoBaHus ABC, HaiiTu BeicoTy h upamuasl ABCD;

7) Haittu ypaBHeHHe 110CKOCTH ocHOBaHus ABC, KoTopas nmpoxoauT uepe3 Touku A, B u C.

8) CocTaBUTh KaHOHMYECKHE YypAaBHEHMsS NPAMOM, KoTopas TMPOXOAMT uepe3 BepumHy D
MEPIEeHIUKYISIPHO K IJIOCKOCTU OCHOBaHUSA (;

9) Haiitu Touky K nepecedeHuns: NOIYyYEHHOM MPSIMOM € TNIOCKOCThIO OCHOBaHUS

10) Haiitu paccrosinue oT BepiMHbl D mupaMuabl 10 TUIOCKOCTA OCHOBaHUS () M CPAaBHHUTH MOJTYYSHHBIN
pe3yJsibTaT ¢ JJIMHOM BekTopa DK.

Tema 3. Mamemamuueckuti ananus («Beedenue 6 mamemamuueckuii ananusy, cemecmp 1).

Bapuant Ne 0
1. Haiitu oGsacTh onpeaeneHus 3aJaHHbIX (GYHKIUH.
x+2 1 _In(1+x)
Y= [1=3x " x2 Y=
2. Haiitu npenens!.

3x>+2x*—3x+1 i 2x%—7x+3
im im—=—————-—
x—o0 2x3 +4x2 +3x — 8 x-3x%2 —8x + 15

3. I/ICHOJ'IB3y}I 3aMCUAaTCIIbHBIC TPCACIIbI, BEIYUCIIUTD!:
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2x+4

3x+5

lim

1 — cos3x _ 3x+3
x—0 3X2 X—00 ( )

4. HaiiTu npenenbl, UCIOJIb3Ys SKBUBAJICHTHbIE OECKOHEYHO MaJble QyHKIUH.

In(1 + 3x2) (e5*-1)
_— lim —=
x-0 x3 — 5x2 x—0 x

5. UccrnenoBaTh (GYHKIMIO HAa HENPEPBIBHOCTh, HAMTH TOYKU pa3pbiBa (YHKIHUHM U YCTAaHOBUTH HUX
xapaktep. Caenarb cCXeMaTHYECKUH YePTEXK.
x+4 x<-—1
1
fx) =23 +1 x2+2;,-1<x<1
2x;x =1

Tema 3. Mamemamuueckuti ananus («Heonpedenenuwiii unmezpany, cemecmp 2).
Bapuant Ne 0
1. HaiiTi HeomnpeieeHHbIN HHTETPall, UCIIONIb3Ysl TAOJIUIlY U €r0 OCHOBHBIE CBOMCTBA.

d Vx— f4dx
f(x 4 + 5xvx + Vx W)dx —

2. Haiiti HeonpeneIeHHBIN HHTETPAI, HCIIONIB3YsI METO ] (DOPMHUPOBAHUS CIEITHATEHOTO BBIPAKEHUS IO
3HaKoM auddepeHiyana.

j(x2 — 3)*2xdx J\/xz —3x +502x — 3)dx

3. HaiiTu HeonpeeneHHbli UHTErpajl, UCIONb3YsI METO 3aMEHbI IEPEMEHHBIX U METOJl MHTETPUPOBAHUS

0 YacTsAM
1
f(42x - x25x3)dx n—;cdx
X

4. HaiiTu HeolpeieIeHHbIN UHTETPaJl OT APOOHO-pallMOHATIBHON PYyHKINN

(8x3 + 2x% + 4x — 1)dx f 12 i
x—1 x?2+7x+15
5. Haiitu HeonpeaeaeHHbI HHTETpai OT TPUTOHOMETPUUYECKUX (QYHKIMNA
. 2—5x =
sin2x - cos4xdx J cos——sinz dx

Tema 3. Mamemamuueckuti ananuz («OnpedeneHnvlil unmezpaniy, cemecmp 2).
Bapuant Ne 0
1. BeruncauTe onpeeneH bl HHTETpal:
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1
f x> +1 4
3 +3x+ 12
0

2. BoruncnuTh miomaas GUrypbl, OrpaHu4eHHYIO JTUHUSAMU:

x = 8cos3t

y = x?, y = 2sin3t’ p= 2c0521%p.

=2 —x? T 0<t<-

y=2-x 0<t< 5 2

3. BoruucnauTs 1IMHY AYTM KPUBOM:

In( ) {x = 3(t — sint) 0 = 2c05¢

= —In(cosx), _ ) = )

y0< <1T 1Ty—3(1—cos1:) 0 < <T[

=X=% ZSt<m =P=3

4. Beluncnuth 00beM (337aua a) U IUIOLIAAb MMOBEPXHOCTHU BpalleHus (3agava 0) Tena, MOIYyYEeHHOTO
BpallleHueM 3aaHHON (PUTYpBI BOKPYT ocu Ox:

y=1-—x;

_ .3 —
a)y = x%y = Vx. 6)x=0; x=1

5. Beruncianth HeCOOCTBEHHBIN UHTETPAI UM YCTAHOBUTH €TI0 PACXOAUMOCTD

(o]
—x2
xe dx
0

Tema 4. Jugppepenyuanvhvie ypasHerus.
Bapuant Ne 0
1. Haiftu oOmee pemenue win pemmth 3agauy Komm mins auddepeHnnanbHbIX ypaBHEHHUH C
pa3IeNAOIKUMHUCS IEPEMEHHBIMH:

y' =2y,

xy' —ylny =0
y(0) = 1.

2. Haiitu obuiee perienue win pemuTs 3a1ady Komu a1 o1HOpoIHBIX 1u(hepeHInaTbHbIX YpaBHEHUH
MIEPBOTO MOPAIKA.

ydx + 2(\/x_y — x)dy =0

xy?y' = (x* +y%) = 0; (D) = 1

3. Haiitu o6mue pemeHus TMHERHBIX AudPepeHalbHbIX ypaBHEHNH IEPBOTro NOpsIKa:

—x2
y' + tgxy = —cosx; y' + 24 L,
x x
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4. Halitn obmiee pemeHue wid pemuTh 3amady Komm it auddepeHnanbHbIX YPaBHEHH BTOPOTO
MOPSI/IKA, JOMYCKAIOMINX MOHUKEHUE TOPSIKA

2 2x

17 _ 12 !
Yy —Ccosbx = —; y' = y' = 0;

Vx x2 41 ’
5. Haiftu pemeHuss JUHEHHBIX AUQQEpeHInanbHbIX ypaBHEHUH BTOPOro MOPSAKAa C MOCTOSHHBIMU
KodppunreHTaMu

yll + Zyl — O; yll _ zyl _ 3y — ell-x;

Tema 5 «Kpammuvie u kpusonuneiinvie unmezpanvly (cemecmp 3)

B IIpUMEPAax BBIIIOJHUTD CICAYIOIIUC 3a1aHUA:

. I3MeHHUTHh NOPSIAOK MHTETPUPOBAHUSL.

. BeruncanTs.

. BeruncanTs.

. BeruncanTs.

. BeruncanTs.

. Haiftu nnomaap Gurypsel, orpaHiueHHON TaHHBIMU JTUHUSIMH.

. Haiftu nnomaap Gurypsel, orpaHMueHHON JaHHBIMU JIMHUSMU.

0O IO NPk~ W —

. IImactunka D 3agana OIpaHMYHBAOIIUMU €€ KPHUBbLIMHU, ﬂ — INOBCPXHOCTHAsA
IUIOTHOCTE. HaiTu MacCCy IIAaCTUHKH.

9. IInactunka D 3amaHa HCPAaBCHCTBAMU, 'Ll — IHOBCPXHOCTHAA IIJIOTHOCTD. Haiitu MacCy IIAaCTUHKHU.

10. Haiitn 00bem TCJa, 3aJaHHOI'0 OIrpaHUuYUBarOIMUMHA €0 IMTIOBCPXHOCTAMMU.

1 1 . Haititn o0bem TECJIa, 3aJaHHOT'0 OTPAHNYNBAOIIIUMU €T0 ITIOBEPXHOCTAMMU.

12. Haiitn 006em TECJIa, 3aJaHHOT'0 OTPAHUYNBAOIIUMU €TO ITIOBEPXHOCTAMMU.

13 . Haititn o0bem TCJIa, 3aJaHHOT'0 OTPAHNYNBAOIIUMU €TI0 ITIOBEPXHOCTAMMU.

14. Haiitn 006em TECJIa, 3aJaHHOT'0 OTPAHNYNBAOIINMU €T0 ITIOBEPXHOCTAMMU.

15 . Haititn o0bem TCJIa, 3aITaHHOT'O0 HEPABCHCTBAMU.

16. Teno ¥ 3amano orpaHMUNBAIOIMMHU TTOBEPXHOCTIMH, H_ wioTHOCcTh. Haiitu maccy Tena.
Nel
-1 0 0 0
1. Ia’y Ifa’x+ J-dy J-fdx, 2. I (12x2y2 + 16x3y3)dxa’y, D:x=1y=x",y = —Jx.
-2 2y -1y D
x=0,y=Ly=ux,
z=0,z=1.

3. Hyexy/zdxdy,D:y =In2,y=m3,x=2,x=4; 4. ”_[ 2y*e™ dxdydsz, V{
D 14

=10x,y=0,x=1,
5. H.J.xdxdydz,V:y Y 6. y=3/x,y=4e",y=3,y=4.
% z=xy,z=0.
7. yz—2y+x2=O,y2—4y+x2=0,y=x/\/§,y=\/§x.
8. D:x=1,y=0,y2=4x(y20);,u=7x2+y. 9. D:x>+y*/4<lu=y">.

10. y=1642x,y=+2x,z=0,x+z=2. 11. x° er2 =2y,z:5/4—x2,z:O.
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12. y=5x2+2,y=7,Z:3y2—7x2—2,Z:3y2—7x2—5. 13. z=49-x>—=y%,92/2=x" +y°.
1<x*+y*+z2° <49

14, z=2-12(x* +y? ) z=24x+2. =+
35

16. 64(x2+y2)=zz,x2+y2=4,y=0,z=0(y>0z>O ,u 5x +y

—x<y<O

Ne 2

1. jdy }fdx+fdy _de)(; 2. _U 9x’y? +48x3y3)dxdy,D:x=1,y=—x2,y=\/;.
0o —Jy L P D

Xy X ) x=2,y=mz=1,
3. Hy sin — dxdy,D y= \/_y—z x=0; 4 Jyxzzsm(xyz)dxdydz, V{x:O,y:O,zzo,
1 £+Z+£—1
V@+x+y+zj x=0,y=0,z=0.
3 4 8

7. x2—4x+y2=O,x2—8x+y2=0,y=x/\/§,y=0.
8. D:x* +y*=1Lx"+y* =4,x=0,
yzO(xZO,yZO);,u:(x+y)/(x2+y2).
10. y=5\/;,y=5x/3,Z:O,z=5+5\/;/3. 11. x> +y>=y,x° +y° =4y,z=/x" +*,z=0.
12. y=5x"-2,y=—4x>+7,z=4+9x> +5y°,z=-1+9x" +5y°.

13. z=15yx" +y* /2,z=17/2—-x" = y°.

2
0. D:lﬁxz/9+y2/4£2;y£§x,,u=y/x.

4<x’+y* +2z> <64,
14, z=10((x=1)> +y?)+1,z=21-20x.  [* 1, 2 +y
15
16. x> +y° +z2°=4,x" +y =1,(x +y Sl),x:O xZO),,u=4|Z|.

—Bx<y<0.
y

No 3
o2
1. Idyjfdx+ Idy jfdx; 2. _” 36x%y 96x3y3)dxdy,D:le,y:—xS,yZ{/;.
D

3. ijcosxydxdy,D:y=7z/2,y=7z,x=1,x=2; 4. Ijjyzch(2xy)dxdydz, V{x=0,y=—2,y:4x,
? Vv

z=0,z=2.
5. IHIS(yz+Zz)dxdydz,V:Z:x+y’x+y:1’ 6. x2+y2=72,6y:—x2(yS0).
) x=0,y=0,z=0.
7. yz—6y+x2:O,y2—8y+x2=O,y:x/\/§,y=\/§x.
8. D:x=1,y=0,y2=4x(y20);,u=7x2/2+5y. 9. D:x*/94+y*/25<1L,y>0;u=x"y.

10. x>+ =2y=+x,y=0,z=0,z=15x.  11. x* +3*> =8/2x,z=x> +y* —64,z=0(z>0)
12. x==5y* +2,x=-3,z=3x" + y* +1,z=3x" + y* -5.

13. Z:\/4—x2 —yz,Z:\/(x2 +y2)/255.
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15. 4<x>+y* +2> <64,

14. z=8x*+y?)+3,z=16x+3. 2 2
( y) szfx ;y ,—x/\/gﬁ

16. x> +y>=1x"+y’ =2Z,x=0,y=0,z=0(y20,x20),,u=10x.

Ne 4

1.

%)

)]

7.
8.
9.

y<0.

V¥ =
j-dyffdx-l- j.dy ZJ.}fdx; 2. IJ.(18X2y2 + 32x3y3)dxdy’ D:x=1,y :xs,y:_%/;.
0 0 1 0 D
. .gyZe—xy/4dxdy,D X = O,y = 2,y =x; 4. J‘-I[J‘ 8y2262xyzdxdydz, V{J;::;:ayy:=02’«,zzz=olj

y=x,y=0,x=1,

. (Bx+4y)dxdydz,V : 6. x=8-yp’, x=-2y.
i

z=5(x"+y%),z=0.
x> =2x+y>=0,x"—4x+y>=0,y=x,y=0.

D:x*/9+y*/25<1,y>0;u=T7x"y/18.

10. x+y:2,y:\/;,Z:12y,z:0. 11. x> +3* +4x=0,z=8-y%,z=0.

12. x=2y° =3, x=-7y> +6,z=1++/x" +16y° ,z=-3+/x> +16y°.

13. z=464—x" —y*,z=1,x> + y* =60 (6nympu yurunopa).

15. 4<x® +y° +27 <36,

14, z=2-20((x+1)> +y* ) z=—40x - 38.

x>+’
63

z>—

Ne 5

D:x*+y°=9,x>+y’ :16,x:0,y:0(x20,y20);,u=(2x+5y)/(x2 +32).

,0<y<—x/+/3.

1. fdx j.fdy+j‘dxj‘fdy, 2. I(27x2y2+48x3y3 xdy, D:x=1,y=x2y=-3x.

%)

9]

7.

8
9.

2 o2 -1 x D

. ”y sinxydxdy,D:y=n/2,y=m,x=1,x=2; 4. J.‘szsh@xy)dxdydz, V{
4

D
.”I(l+2x3)dxdydz,V:yZix’iyzg’zxo:l’ 6. y=3/x,y=8¢e",y=3,y=8.
) , .

¥ —8y+x° =0,y —10y +x° =O,y=x/\/§,y=\/§x.
D:x=2,y=0,y" :2x(y20);,u:7x2/8+2y.
D:1<x*/4+y><4,y>0,y<x/2; u=8y/x".
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10. x=2042y,x=5{2y,z=0,z+y=1/2.

11. x* +y>=6x,x" +y> =9x,z=4/x" +y2,y:0(y30),Z:0.

12, y=—6x" +8,y=2,z=x-x" -y’ ~Lz=x-x" -y’ -5.

13. Z:J%_x —y* 2z=x"+ .

15. 1<x® +y”> +2> <36,
14. z=4-14\x" +y’ ) z=4—-28x. 2 2
( y), z2 al 9+9y —\/gxéyﬁx/gx.

16. x> +y*+z° =1L, x> +y* =4z>,x=0,y=0,(x>0,y>0,2>0), =20z
Ne 6

1/4/2  arcsiny arccosy

Idy J‘fdx+ J-dy .[fdx, 2. J.J. 18x7y? +32x3y3)dxdy,D:x=l,y:—x2,y=3{/;.

0 1/42 0 D

x=lLy=m,2=2,
x=0,y=0,z=0.

[8)

. IDJ.yZ cos%dxdy,D:x:O,y:x/Z,y:\/g; 4, I.ijzzcosxyzdxdydz, V{

: .[.I[J.(27+54y3)dXdydz,V:yZ:_x’y:0’x:L

9]

6. y=\/}/2,y=i,x=16.
xy,z=0. 2x

~

x*—4x+y>=0,x"-8x+y°=0,y=0,y=x.
D:x*+y>=1x>+y’ :16,x:0,y:O(JCZO,y20);,11:(x+y)/(x2 +2).
9. D:x*/9+y* <1, x>0;u=T7xy°.

*

10. x:5\/;/2,x:5y/6,z:O,z:%<3+\/;) 11 x> 132 =62y, 2=x% + > —36,2=0(z20)

12 y=5x2 =1L, y=-3x"+1,z=-2+3x> + y?,z==5+3x> + y°.
13. z=3x +y?,z=10-x" — .

15, 25<x* +y* +z° <100,
14, z=28((x+1)> +y>)+3,2=56x+59.

2 2
z<—|X 9+9y ABx<y<—Bx

16. 36(x> + )=z, x> + 32 :l,x:O,Z:O(xZO,ZZO),,u:%(xz +y7)

No 7

0— V2+y 0o

1. Idy J.fdx+J-dy Ifdx, 2. H 18x%y? +32x3y3)dxdy,D:le,y=x3,y=—\/;.
-2 0 - 0 D

W

x=1;

[ 4verdsdy,Diy =3,y =nd,x =,
D

x=0,y=-1,y=x/2,

4. co dxdydz, V

[5*cof o st {7227

=15x,y=0,x=1,

5. ([[ vaxdyazy "~ 0 6. x=5-y*,x=-4y.

z z=xy,z=0.
7. y?—4y+x>=0,y> -6y +x>=0,y=x,x=0.
8. Dix=2,p=0,y" =x/2(y20ku=7x"/2+6y. 9. D:x*/4+y" <Lu=4y*
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10. xz+y2=2,x=\/;,x=0,z=0,z=30y. 11. x> +y°=2y,2=9/4-x%,z=0.
12. x=5y> -9, x=—4,z=x"+4x—y° —4,z=x"+4y— > +2.

13. z=425-x" —y?,z=4/(x" + »*)/99.

15. 1<x> +y* +27 <49,

14. z=32\x*+y?)+3,z=3—64x. /2 2
( y) 0<z<. > 2-0-4)/ ,yS—x/\/g,yS—\/gx.

16. (x2 +y° +22)=16,x2 +y° =4, (x2 +y° S4),y:2|z|.

Ne 8

1 0 —Iny
1. Idy Ifdx+de dex; 2. I(27x2y2+48x3y3)dxdy,D:le,yz—x3,y:\/;.
0oy 1 -1 D
3 ”4)}2 sin xydxdy,D:x=0 y:\/g y=x; 4 J.J-J.xzzsm%dxdydz 1% x=ly=2rz=4,
. ) ’ . 9 29 s . ) 4 s X=O’y=0’2=0.
1 i+1+£—1’
I —dxdydz,V: 16 8§ 3
v ( X 'y Zz x=0,y=0,z=0.

5. 6. x2+y2:12,—\/gy=x2(y£0).

Da—

1+ — 4=+
16 8 3

7. x2—2x+y2=0,x2—10x+y2=0,y=0,y=\/§x.

8. D:x2+y2=4,x2+y2=25,x=0,y=O(x20,ySO);,u=(2x—3y)/(x2+y2).

9. D:1<x’/4+y*/9<4,x>0,y>3x/2;u=x/y.

10. x+y=2,x=\/;,z=0,2=12x/5. 11. x2+y2:Zy,x2+y2:5y,z:m,z=0.
12. y=6x> -1, y=5,z=2x"+x—y°,z=2x" +x— )" +4.

13. z=4/100—x> —y*,z=6,x" + y* = 51(6uympu yurunopa).

15. 25<x’ +y’ +z7 <121,
14, z=4-6((x—-1)% +y* | z=12x-8. X+ 37

<z<0,y>-x4/3,y>—/3x.

16. (xz+y2)=4,x2+y2=82,x=0,y=0,z=0(y2O,xZO),,Lt:Sx.

Ne 9
1 V2a? 0 X

1. J.dx Ifdy+jdx_[fdy, 2. I (4)g/+3x2y2)dxdy,D:le,y:x2,y=—\/;.
-2 0 -1 0 D

x=0,y=-2,y=4x,

3. Jl;fycos2xydxdy,D:y:7r/2,y:7r,x=1/2,x:1; 4. I_Ij‘yze Ydxdydz, V{ C—0z-1.

5. Iﬂ(3x2+y2)dxdydz,V:Zi10y’f+y_:L 6. y:\/12—x2,y=2\/§—\/12—x2,x=0(x20).
% x=0,y=0,z=0.

7. ¥y —=6y+x° =0, =10y +x>=0,y=x,x=0.

8. D:x:l,y:O,y2:4x(y20);,u:x+3y2.

9. D:1<x’/16+1°/4<4,x>0,y>x/2;u=x/y.
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10. y=17"2x,y=22x,z=0,x+2z=1/2.  11. x>+’ +2\/2y=0,z=x" + y> —4,z=0(z>0)
12. x=5y" —1L,x=-3y +1,z=2—/x> +6)” ,z=—1—/x> +6)°.
13. z=21,/x2+y2/2,z=23/2—x2—y2

4<x>+y* +2> <64,

14, z=2-4(x + ") z=8x+2. /x +y 2 +y 0

16. (x2+y2):2i52 x*+y’ :§zy 0,x= Oy>0x>0),u 28xz.

Ne 10

J.dx jfdy+ Idx jfdy, 2. I (12xy+9x2y2)dxdy,D:le,yz—xz,yZ\/;.
ax? -3 Jax?oo D

. J‘J‘yzefxy/dedy,D:y:2,x:0,y:x/2; 4. J‘“‘zyzzexyzdxdde’ V{x=l,y=1,z=1,
D

W

x=0,y=0,z=0.

9]

_ 2 2
] 5 + 302)dxdydz v - =0 y—3\/_ y— x=9.
2 y=x,y=0,x=1.

7. x2—2x+y2:0,x2—4x+y2=0,y=x/\/§,y=\/§x.

8. D:x2+y2=1,x2+y2=9,x=0,y=0(x2O,ySO);,u=(x—y)/(x2+y2).

9. D:x*/4+y°/9<1,x>0,y>20;u=x"y.

10. y=5Vx/3,y=5x/9,2=0,z=53+x)/9. 11 x> +y* =2x,z=10—y*,z=0.

12. x=-3y> +7,x=4,2=2+6x> +y*,z=3+./6x> +y>. 13. z=416—x" —y* 6z=x" +y°.

15. 16<x*+y* +z2° <100

14, z=22((x—1)* + y*)+ 3,2 =47 — 44x. [ +y

16. (x2 +3° Jr22)=4,x2 +y° =zz,y=0,x=0(x20,y20,220),,u=6z.

\/_x< <0.
y

Tema6. Konmponwvnas paboma 10.
Bapwnant Ne 1.

1. PemmTh BOmpoC 0 CXOIMMOCTH YHCIOBOTO Psija:

o0

n+l1
2 Z2"(;1—1)!

n=2

1( nY
vl
1

B) TIPS
n=2 N ln (3]’1 + 1)
2. BriacHutse BOIIPOC O CXOAUMOCTH psaa (CXO)II/ITC}I aGCOHIOTHO, YCJIIOBHO HJIN paCXOI[I/ITCH):

0)

s

n

s
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i(_l)n 2n+1

n=1 n(l’l + 1)

3. Haiitu paanyc cXoauMocTi (yHKIIMOHATIBLHOTO Psijia;

i (n +nx)"

n=l1 n

4. Beraucauth ¢ TouyHOCTHIO 10 0,001 nHTErpan
1

Icosxzdx
0

Bapuant Ne 2.

1. Pemuts BOITPOC O CXOAMMOCTH YHUCJIIOBOTO psjaa:
0 2n+1(n3 + 3)
@) D

o (n+1)!

® 2n Y
©) ;(2n+5j
- 1
") ;(3;7—6)\/111(;4—2)

2. BbIACHUTH BOMPOC O CXOAUMOCTH psifia (CXOAUTCS A0COTIOTHO, YCIOBHO UITH PACXOAUTCS):
> o
(n+1)2*"

n=l

3. Haiitu pa,I[I/IyC CXOOINUMOCTHU (bYHKLII/IOHaHBHOFO pﬂ/:[a:
iixétn
n=1 N

4. Beraucauts ¢ TouHOCTHIO 10 0,001 mHTErpan
0,1

j sin(100x?)dx
0

BapuanTt Ne 3.
1. PemmuTh BOIIPOC O CXOAUMOCTH YHCIOBOTO PsIa:

s n2
2 Z(n+2)!

n=1

=( 2n Y
0
) ;[3n+5)

- i
") Z; 2n-1)in(2n—1)

2. BbracHuTH BOIIPOC O CXOAUMOCTH psaa (CXOIII/ITCH a6COJ'IIOTHO, YCJIOBHO HJIN paCXOIlI/ITCSI)Z
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o 1yt
Z =D

3. Haiitu paanyc cXoauMocTH GyHKIIMOHATIBLHOTO Psijia;

[ o}

22”x”

n=1

4. Beraucauth ¢ TouyHOCTHIO 10 0,001 nHTErpan
0,2

_3x2
Ie *dx
0

Bapuant Ne 4.

1. Pemmuth BOIIPOC O CXOOAUMOCTH YHUCIIOBOI'O psaa:

© 72}1
2 Z(2n—1)!

3n-1
0 Z(4n+2j
2 Zn +2

2. BBISCHUTH BOIIPOC O CXOJUMOCTH psijia (CXOAUTCS aOCOIIOTHO, YCIOBHO WIIM PACXOIUTCS):

1 n+l
;( : (2 + lj
3. Haiitu paguyc cxoquMocT (QyHKIIMOHAIBHOTO psja;

i3ﬂxn

n=1 N

4. Bpruucauth c ToyHOCThIO /10 0,001 unHTETpan

[

Bapwnant Ne 5.

1. PemmuTh BOIIPOC O CXOAUMOCTH YHCIOBOTO PsIa:

o0 3n
2 2 (n+2)1"

0) i—
5) Zn +1

n=l

2. BbracHuTH BOIIPOC O CXOAUMOCTH psaa (CXO)II/ITCH a6COJ'IIOTHO, YCJIOBHO HJIN paCXO,Z[I/ITCSI)I

(1)
z nin(2n)

n=3

3. Haiitu pagnyc cxoquMocTi GyHKIIMOHATBLHOTO Psifia;
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i[sjn 1 xZn
n=1 3 \/E
4. Bsruucnauts ¢ TouyHocThio A0 0,001 unrerpain

oj_zl e ”

0 X

Bapuant Ne 6.

1. PeH_H/ITB BOIIPOC O CXOOAUMOCTH YHUCIIOBOI'O psaa:
(Gn+2)!
) Z lon 2

2. BH;{CHHTL Bonpoc 0 CXOJUMOCTH psijia (CXOAUTCS aDCOIIOTHO, YCIOBHO WIIM PACXOIUTCS):

Z( 1y 2n—1

3. Haiitu paguyc cxoquMocTu (PyHKIMOHAIBHOTO psfa:

e
4. Bpruucauth ¢ TouyHOCTHIO 10 0,001 nHTErpan
0,1
cIn(1+2
J' (796)61)6
0 X

Bapuant Ne 7.

1. Pemuts BOIIPOC O CXOANUMOCTH YHUCJIIOBOT'O psaa:
o 6?1
a) ;(nn')
5) i(l ; lj 41”
2 Z 1 2n—1

2. BBIHCHHTB BOIIPOC O CXOAUMOCTH psaa (CXO)II/ITCH a6COJ'IIOTHO, YCJIOBHO HJIN paCXO,Z[I/ITCSI)I

os oo
2 G2

n=0

3. Haiitu paguyc cxonumMocTd pyHKIMOHAIBHOTO psijia:

o0
Z32nxn
n=1

4. BI)ILII/ICJ'II/ITI) c TouHOCTHIO 10 0,001 nHTErpan

[
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Bapuant Ne 8.

1. Pemmuth BOHpOC 0 CXOOAMMOCTH YHUCIIOBOI'O psaaa:

Y Z(311)'

©) ;(311 +1]
& ;n«/ln3

2. BBISCHUTH BOIIPOC O CXOJUMOCTH psijia (CXOAUTCS aOCONIOTHO, YCJIOBHO WIIM PACXOJIUTCS):

= n+1
(_ 1)”

3. Haiitu pagnyc cxoquMocT (QYHKIMOHATEHOTO psija;

(x—2)"
Z (2n+1)3"

n=1

4. Bpraucauth ¢ ToyHOCTHIO 10 0,001 nHTErpan
1

_[sinxzdx
0

Bapuant Ne 9.

1. Pemursn BOIIPOC O CXOOAUMOCTH YHUCIIOBOI'O psaa:

2 5" (n+1)!
2 Z; (2n)!

3n+2

0 3%
) Zn +1

2. BbrsacHuTB BOIIPOC O CXOAUMOCTH pAa (CXO,Z[I/ITCH a6COJ'II-OTHO, YCJIOBHO HJIN paCXOI[I/ITCSI)I

LR
;(—l) o

3. Haiitu paanyc cXxoquMoCcTH (HYHKIIMOHAIBLHOTO Psijia:

> (x + 2)"
,,Z:; (2n+1)3"

4. Beraucaute ¢ ToyHOCTHIO 10 0,001 mHTErpan
0,5

jcos(4x2)dx
0

BapuanTt Ne 10.

1. Pemmute BOHpOC 0 CXOOAUMOCTH YHCJIOBOTO psaa:
1-4-7..0n-2)
2 Y

o 2n+ln!
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Ms ; MS

( ”J

2. BLI;ICHI/ITL BOMPOC O CXOJAUMOCTH psifa (CXOIUTCs a0COIOTHO, YCIOBHO MITU PACXOIUTCS):
i
2n—
3. Haiitu pagunyc cxoquMocT (QyHKIIMOHAIBHOTO psija;

< 1
,,Z:;‘ 2"(x+2)"

4. Bsruucnauts ¢ TouHocThio A0 0,001 unrerpain
0,3

Ie’“z dx

0

Kpurtepuu u nikasna olieHMBaHUs 10 OLIGHOYHOMY CPEJICTBY «KOHTPOJIbHASI paboTa

IIIkana orleHUBaHUSA Kpurepuii orieHuBaHus

5 KontpomnbHas paboTa BBIIIOJHEHA HA BHICOKOM YPOBHE (IIPaBUIIbHBIE
otBeThI anbl Ha 90-100% Bonpocos/3a1ay)

4 KonTponbHast paboTa BBIITOJIHEHA Ha CPETHEM YPOBHE (IIPaBUIIHHBIC
OTBETHI JIaHbI Ha 75-89% BompocoB/3a1ay)

3 KontponbHas paboTa BBIITOJTHEHA HA HU3KOM YPOBHE (IIpaBHIIbHBIC
OTBETHI JIaHbl Ha 50-74% BorpocoB/3a1ay)

2 KonTponbHast paboTa BBIITOJIHEHA Ha HEYIOBIECTBOPUTEIIEHOM
ypoBHE (MpaBUJIbHBIC OTBETHI JaHBI MeHee ueM Ha 50%)
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TunoBble BADUAHTHI JOMANTHUX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. laHbl KOOpAMHATHI BEPUIMH TpeyrojpHuka ABC:
A(—=8; —3); B(4; —12); C(8; 10).
Heo0OxonnmMo HalTH:
— JIJIMHY CTOpOHBI AB;
— ypaBHeHue ctopoH AB u BC u ux yrioBsie K03 PpHULIHUEHTHI;
— yroa Y mexnay npsimeimu AB u BC B pannaHnax;
— ypaBHeHue BbIcOTHl CD U ee Anuny;
— ypaBHeHUE MeauaHbl AE ¥ KOOpAMHATHI TOUKHU K iepecedeHus: 3ToM MeIuaHbl ¢ BeicoTon CD;
— ypaBHEHHUE NPAMOIL, KOTOpas NPOXOJUT uyepe3 Touky K mapasmienbHo K ctopoHe AB;

— KOOpAHWHATHI TOUYKH F (Xg, YF), KOTOpask HAXOAUTCS CHMMETPHYHO TOYKE A OTHOCUTEIILHO TPSIMOKN
CD.

2. Mano: touka A(2; 5) u npsimasg y = 1. HeoOXoauMoO COCTaBUTh ypaBHEHHE I€OMETPUUECKOro MecTa
TOYEK, PABHOYAAJIEHHBIX OT 3a1aHHON TOKU A(X,, V4) U IIpsIMOIL y = d.
[TosnyueHHOE ypaBHEHHE IPUBECTH K MPOCTEUIIIEMY BUY U IOCTPOUTH I'pauK KPHUBOH.

3. 3amaHbl JABE CHCTEMbl JIMHEHWHBIX ypaBHeHUH. Pemmrth mnepByro cuctemy Meronom Kpawmepa.
[TomyyeHHBIM NpU pELIEHUU MEPBON CHUCTEMbI pe3yJbTaT IPOBEPUTH C MOMOLIbIO MeToJa OOpaTHOM
Martpulbl. Bropyo cucreMy pemuTs ¢ nomMoibsio metoa ['aycca.

3x1 + 2x2 - 1X3 = 11, 1x1 + 2x2 - 1X3 = 1,
4x1 - 1x2 + 4X3 = _10, 3x1 + 5x2 - 1X3 = 1,
1x1+3x2—2x3=9 4x1+7xZ_ZX3:2

4. Jlansl KoOpAMHATHI BepInH nupamuasl ABCD:
A(2; =3; 1),B(6; 1; —1),C(4; 8;,—9),D(2; —1; 2).
Heob6xonumo:
— 3amnucath BeKTOpI)IE AC, AD B OPTOHOPMAJILHOM cHcTeMe {?j, E} U HaWTH MOJIYyJU 3TUX
BEKTOPOB.
— Haiitu yron mexny BeKTopaMu AB u AC.
— Haiitn npoeknuro BekTopa AD na BEKTOP AB.
— Boruucnuts momans rpanu ABC.
— Haiitu 06bem mupamunst ABCD.

5. JlaHbl KOOPAVHATBI YETBIPEX TOYEK:
A(=3; =2; —4),B(—4; 2; =7),C(5; 0; 3),M(—1; 3; 0).
Heobxoaumo:
— CocraBUTh YpaBHEHHE IUIOCKOCTH (), KOTOpast MPOXOAUT uepe3 TOUkuA, B u C.
— CocTaBUTh KaHOHHUYECKHE YpaBHEHMsS IpPAMOM, KOTOpas NPOXOAMT dYepe3 Touky M
MEPIEHIUKYIISIPHO K INIOCKOCTH (.
— HaiiTu ToukM nepecedeHHs] IOJIYy4EHHOM MpsAMOM € IUIOCKOCTBIO (@ M C KOOpAWHATHBIMU
miockoctsimu X0Y,X0Z,YOZ.
— Haiitu paccrosiHue ot Touku M 110 miockoctu Q.

6. Beranciuthb CJICAYIOIUC MTPCACIIbI (HC MOJIB3YACH IPABUJIIOM .HOHI/ITaJ'I}I).
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" x3—2x%+3 " x2+2 o 2x%*—3x-2
*ow 4x2 + 3x + 2 o 3xZ 4 2x — 1 *52 %% + 3x + 10
3x2+8x +5 o oVx+4-1 . 2—+Vx-3
im ————— lim ————— lim————
x->-13x%2+9x+ 6 x>-3 x2-—90 x-7 x%2—49
J— 1 2
lim 1 cos4x; im sin3x lim(1 + 4x)
x-0  x? x-0 tg2x x=0

x+2

I (x—l)
xl—r}(l) x+ 3

7. 3amanHyro ¢yskuuro Yy = f(x) wuccnenoBaTh Ha HEMPEPHIBHOCTh M BBIICHUTH XapaKTep TOYEK
paspbiBa. CrenaTh cXeMaTHu4ecKuid rpaduK
{ x?, ect x <0
X

T
. Flx) = tg=, ecm 0<x< >
x) = 42-x m
f&) 1, ecau x> >

8. Haiitu nepByro IpoM3BOAHYIO V', 3aJaHHBIX (QYHKLIUIA:
2(3x° + 4x* —x = 2) y=x—ln(2+ex+2 ezx+ex+1)

YT 15vx + 1
y = arctg (M) — sinv3 + 1 sin?3x
V2 y = s 3 cosbx
9. Haiitu nepByro NPOM3BOIHYIO ', 3alaHHBIX (DYHKIIHI:
3t7 +1
x = ,
(1/2)In(arctgx) y 3t3
y = (arctgx) & y=x-e :3
y = sin (; + t)

10. Jlana ¢ynkuus y = f(x) u 1Ba 3HAUEHUS apryMeHTa X; U X,. HeoOxoauMo HalTH npuOIMKEHHOE
3Ha4YeHUE JaHHON (YHKIMU NPH X = X,, UCHOJB3Yys €€ 3HAUEHUe NPU X = X; M 3aMeHsst mpupoct Ay
byskmmu y = f(x) coorBeTcTBYIONMM Auddepernmanom dy:

y = /3x% + 8x — 16; y = cos(x);
X, =4;x, =394 x; = 60°; x, = 63°.

11. BBITOTHUTH MOJTHOE MCCIIEIOBAaHUE 3a/TaHHBIX (PYHKITUH U TOCTPOUTH UX TpaduKH:

3 2x
y=x +4 y=e_ y=x3—-3x%*+3

x2



12. Ucnonw3yst MeTo b1 AudepeHIInanbHOTO BRIUUCIICHUS, PEIIUTh CICAyonue (Gu3nuecKue 3a1auu:
N t
1. Tlpu moAroToBKe K SK3aMEHY CTYICHT 3a t JHEeH u3ydaer (m)-m qacTh Kypca u 3a0biBaet (o - t)-

10 yacTh. CKOJNIBKO JHEW HYXHO MOTPATUTh HA MOJATOTOBKY, YTOOBI Oblila U3yYyeHa MaKCUMaJIbHas
qacTh Kypca? Pemmts 3a1auy npu ycnosuy, uto k = 3o = 1/48.

2. Teno wmaccoii my = 3000 kr magaer ¢ BbICOTBI H METpPOB M TepseT Maccy (cropaer)
MPOMOpLUUOHAIbHO BpemeHu mnaaeHud. Koadduument nponopuuonansnoctu k = 100 kr/c.
Cuuras, 4yro HavyaibHas ckopoctbly =0, yckopenueg = 10M/c, HalTH HAUOOIBIIYIO
KHHETHYECKYI0 DHEPTUIO Tena. PemuTs 3anauy npu ycinosuu, yto H = 1805 M.

Cemecmp 2.
Bapuant Ne 0

1. Beruncnuth HCOMMPCACIICHHBIC MHTCTPAaJIbl:

f 7x3 + 40x — 96 j’ dx f 2
dx; —_— x“cos4xdx.
2x* 4 5x3 — 12x2 xVx? — 16
2. BoluncnuTh onpeaeneHHbIi HHTErpall:
3
j‘ 4xdx
) YBx—8)2-2V3x—8+4
3. BeruucauThb miaoma s GUrypsl, orpaHMueHHOM napadojamu:
x? x?
y=7—x+1 y=—7+3x+6

4. BEIYUCIUTHh HECOOCTBEHHBIM HUHTCIr'paJl, NI YCTAHOBUTD €T0 paCXOANMOCTD:
(o)

J‘ dx
x2 +4x + 13
1

5. Uccnenosath Gpynkuuio z = f(X,y) Ha 9KCTpEMyM:
z=xy—x*—-2y*+x+ 10y — 8.

6. Haiitu o61ee pemenue (o0muii uHTerpan) nupdepeHunaibHOro ypaBHEeHHS:
8x + 5y
r_

Y © 5x —2y

7. Jdano muddepeHunanbHoe ypaBHEHHE BTLpOFO MOPsIIKA, KOTOPOE JIOIyCKAeT MOHUKEHUE IOPSAIKA.
Haiitn yacTHOE pemieHne, KOTOpoe yIOBIETBOPSET 3aJaHHBIM Ha4aIbHBIM YCIOBHSIM.

xy" =y —x2=0,y(1) =4/3,y'(1) = 3.

8. 3amaHo NMHENHOE HEOAHOPOAHOE IUu(PEpEHIMATBLHOE YPaBHEHHE BTOPOTO MOPSIKA C MOCTOSHHBIMU
koo duimentamu. HaiiTi dYacTHOE pelleHre, KOTOPOE YIAOBICTBOPSIET MPUBEICHHBIM HAYaTbHBIM
YCIIOBHSM.

y" —2y' —8y =16x2+2,y(0) = 0,y'(0) = 5.
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9 Pemmnth cuCTEMY ypaBHEHUN M HAWTH YaCTHBIE PEUICHHS, KOTOPBIE YIOBJIETBOPSIOT MPUBEIACHHBIM
Ha4YaJIbHBIM YCJIOBUSIM.

gy S
ac XY
dy

R 2y,
at x+ 2y

x(0) =1,y(0) = 3.

Kpurepuu n mkajia OeHMBaHMS 110 OLIEHOYHOMY CPEJICTBY «HMHIWBHUIYaJIbHbIC 3a1aHUSD)

[IIxana OIICHHUBAHUS Kputepuit onenuBanus
(uHTEpBAT 0AJIIOB)
3a4yTeHo [IpaBunbHO pewenbl 90-100% 3anannii
He 3auteno [IpaBuibHO peniensl MeHee 90% 3amanuid

OueHovHbIe cpeACTBa /sl POMEKYTOYHOM aTTecTalluM (32a4/9K3aMeH)

Cemecmp 1.
3a4€T BBICTABISIETCA IPU YCIOBUU BBINOJHEHUS CTYJEHTOM BCEX MEPOINPUATHUA TEKYIIEro
KOHTPOJIS C TOJIOKUTEIBHBIM PE3YJIbTATOM.

Tunosoii 6unem. Cemecmp 2.

buner Ne 0
Yacrs 1. Teopernueckuii Bompoc.

(ITorTHOCTBIO PACKPHITHINM BOIIPOC OlleHUBaeTcs B 1 Oas).
1. ITonarue nepBooOpazHO

Yacrs II. 3aganne HauambHOTO YPOBHSI CIIOKHOCTH.
(ITpaBusIbHO BBINOJIHEHHOE 3a/1aHUE OIIEHUBaeTCs B 2 6aia).
1. Haiitu penienust ypaBHEHUM 2. BeIuMCIINTD HEONIPENETIECHHBIN HHTETPAT

y" 4+ 3y =0. f(x2 + 2x + 3)dx

Yacrs I11. 3ananue 6a30Boro ypoBHs CII0KHOCTH.
(ITpaBmiIbHO BBITIOTHEHHOE 3a/IaHKUE OLIEHUBAETCS B 1 Oarmm).
3. [IpounTerpupoBaTh pallOHAIBLHYIO APOOb
(2x + 16)dx
x+ D2 +4x+13)

4. Ilna dysxkuun u = 5x2y — 3xy + x> HalfiTu rpagueHT U HPOU3BOAHYIO B Touke A MO
HaIpaBJIEHHIO BEKTOpA § = AB: A(1;2;-1), B(3;—-1;0).

Yacrp IV. 3a1anne moBHITIIEHHOTO YPOBHS CJI0KHOCTH.
(ITpaBunbHO BBIIOJTHEHHOE 3aaHue — | Gai).
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1. HaliTu pemieHust ypaBHEHH

y// + 3yl — 3x8—3x;
Ymeepoicoeno na sacedanuu kageopwr [IM, npomoxon Ne_ om 20 e
3aBenyronuit kadeapoit ooy. Manwiii B.B.
Jlextop oou. Manwiui /].B.

Kputepuu u mkajia oOlleHUBAHHUS 110 OLIEHOYHOMY CPEJCTBY IIPOMEXYTOUHBIN KOHTPOJIb (3K3aMEH)

[Ikama oneHUBaHUA Kputepuit onenuBanus

OoTIINYHO (5) CrtyneHT riayO0oKo M B MOJHOM O00BEME BIIAJEET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, WCUEPNBIBAIONIE U JIOTUYHO €ro
u3jaraeT B yCTHOW WM mucbMeHHoOU ¢opme. [Ipu 3TOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSBISICT TBOPUCCKHUI TTOIXOT
B OTBETaxX Ha BOIPOCHI M MPABUIHHO OOOCHOBBIBACT MPHHSTHIC
pCIICHUs, XOpPOIIO BIIAJCET YMCHHUSAMH W HaBBIKAMH IIPU
BBINOJIHCHUH MTPAKTUYCCKHX 3a/1a4.

xopotuo (4) CryzaeHT 3HaeT NporpaMMHBIA MaTepuai, IPaMOTHO U 0 CYTH
u3jaraeT ero B YCTHOH WM NUCBbMEHHOW (opme, HoIyckas
HE3HAYUTENIbHbIE HETOYHOCTU B YTBEPKACHUSIX, TPAKTOBKAX,
OIpeNIeNIEHUAX M KaTeropusix WIN HE3HAYUTEIbHOE KOJINYECTBO
ommbok. Ilpm 3TOM Biageer HEOOXOAWMBIMH YMEHUSMHU |
HaBbIKAMU IPU BBIOJHEHUU PAKTUUYECKUX 3a]1au.

YAOBJIETBOPUTENHHO (3) CTyneHT 3HAaeT TOJbKO OCHOBHOW MPOTPAMMHBIN MaTepHall,
JIOTTYCKaeT HETOYHOCTH, HEJAOCTATOYHO YETKUE (HOPMYIHPOBKH,
HETOCIICIOBATEIbHOCTh B OTBETAX, M3JIAraeMbIX B YCTHOW WU
nucbMeHHOW (opme. I[lpum 5TOM HETOCTaTOUYHO BIAJEET
YMEHHUSMH W HaBBIKAMU TIPU BBITIOJTHCHUH MPAKTHYCCKHUX 3ajad.
Jomnyckaet 10 30% oummboK B U3J1araeMbIX OTBETaX.

HEYJOBIETBOPUTENBHO (2) | CTyneHT He 3HaeT 3HAYMTENbHOM YacTH MNPOrpaMMHOIO
Matepuaina. [Ipu 3ToM gomyckaeT NpUHIMNHAIBHBIE OIIMOKU B
JI0Ka3aTeNIbCTBAX, B TPAKTOBKE MOHATUHI U KaTErOPUH, IIPOSIBIISET
HU3KYIO KyJbTYPY 3HAHMM, HE BJIAJICET OCHOBHBIMU YMEHHUSIMH U
HaBbIKAMHU [pU BBINOJHEHMM HpakTUYecKuxX 3ajgad. CTyIaeHT
OTKa3bIBACTCS OT OTBETOB Ha JOMOJIHUTEIBHBIE BOIIPOCHI
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9. Oco0eHHOCTH OpPraHu3auMu 00yUYeHHs ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSAAMMU 3/10POBbS U
HHBAJH/I0B

ITpu HeoOxonuMoOcTH paboydas mporpaMMa yuyeOHOM TUCIMITIIMHBI MOXKET ObITh aanTUpOBaHa JUIs
obecriedeHrs: 00pa30BaTENBHOTO TPOIECCa HHBAJIUAOB M JIML C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI, B TOM YHCJIE C MPUMEHEHUEM 3JIEKTPOHHOIO OOYyYeHHs U JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH.

Jis storo Tpebyercst 3asBleHHE CTyZEHTa (€ro 3aKOHHOIO IpPEICTABUTENs) M 3aKIOYEHUE
ncuxosoro-meauko-negarorndeckoit komuccnu (IIMIIK). B cirydae HeoOxoauMocTu 00y4aromumces u3
yucaa JMI C OrPAaHMYEHHBIMM BO3MOKHOCTSIMHM 3/10pOBbsl (IIO 3asABJICHMIO OOydaromierocs), a ajis
WHBAJINJOB TAaKXXE B COOTBETCTBMU C WHIMBUAYAJIBHOW NMPOrpaMMON peadMIMTallMd WHBAIKAJA MOTYT
IIPeUIaraThCsl CIEAYIOUINE BApUAHThI BOCIPUATHS y4eOHON HH(POPMALIUU C YYETOM UX MHJIUBUAYAIbHBIX
NCUXO(PHU3NUECKUX 0COOCHHOCTEH:

— CO3/laHH€ TEKCTOBOW BEpPCHU JHOOOr0 HETEKCTOBOIO KOHTEHTa JJIsi €ro BO3MOXHOI'O
npeoOpa3oBaHus B allbTepHATUBHBIE (DOPMBI, YIOOHBIE JIUIs PA3IMYHBIX MTOJIH30BATEIICH;

— CO37aHUEe KOHTEHTA, KOTOPbI MOYKHO NPEACTaBUTh B Pa3IMYHBIX BUAAX 0€3 MMOTEPH JAAHHBIX
WIA CTPYKTYpPBI, IPEIyCMOTPETh BO3MOKHOCTh MAaCIITAOMPOBAHUSI TEKCTa M M300pakeHMi 0e3 moTepu
Ka4yecTBa, IPEAYCMOTPETH JOCTYITHOCTh YIIPABJIECHUS KOHTEHTOM C KJIABUATypHlI;

— CO37aHME BO3MOXKHOCTEH UIsi 00yYaromMXcsi BOCIPHHUMATH OJHY U Ty e MH(POpPMALHUIo U3
pasHbIX HWCTOYHMKOB, HAllpUMEp, TaK, YTOOBI JIMLA C HApyILICHUSMH CilIyXa MOJy4yald HH()OpMAIUIO
BU3YaJIbHO, C HAPYIIEHUSIMU 3PEHUSI — Ay IUAIIbHO;

— NPUMEHEHHE MPOTrPAMMHBIX CPEJICTB, 00ECIEUMBAIOIIUX BO3MOKHOCTh OCBOECHHUS HABBIKOB U
yYMEHUH, GOPMHUPYEMBIX IUCHUILUTUHON (MOIYyJIeM), 32 CUYET aIbTEPHATHUBHBIX CIIOCOOOB, B TOM YHCIIE
BUPTYaJIbHBIX JJAOOPAaTOPHUI U CUMYJIALIUOHHBIX TEXHOJIOTUH;

— MPUMEHEHHE DIIEKTPOHHOTO OOy4YeHUSs, IUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHHA ISt
nepeayd HMH(GOpMalUKM, OPraHMU3aLUU PaA3IUMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOTHI
00yyJaromerocsi ¢ mpernojaBareieM, B TOM YHcle BEOMHAPOB, KOTOPHIE MOTYT OBITH MCIOJIB30BAHBI IS
IIPOBEJCHUS  BUPTYAIbHBIX JIEKUMH C  BO3MOXKHOCTBIO  B3aUMOJEHCTBUS BCEX  YYACTHHUKOB
JUCTAHIIMOHHOTO OOYy4YeHMs, TPOBEACHMSI CEMHHApPOB, BBICTYIUIEHUS C [JOKJIAaJaMU U 3alllUuThl
BBINOJIHEHHBIX padoT, MPOBEICHHSI TPEHUHT OB, OPraHU3alui KOJUIEKTUBHOW paboTHI;

— NPUMEHEHHUE BJIEKTPOHHOrO0 OOyYEHHs, JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUH IS
opraHu3anuu (opM TEKyIIEero U MPOMEeXyTOYHOI0 KOHTPOJIS;

— YBEIMYEHHE MPOJOLKUTEIBHOCTH CAAayu OOy4yarolUMMCsl WHBAJIWJIOM WM JIUIOM C
OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBS (OPM HPOMEKYTOUHOW aTTECTallMM IO OTHOLICHHIO K
YCTaHOBJICHHOW MPOJOLKUTEILHOCTH X CAAUU:

— IPOAOJDKUTEIBHOCTh ClIauu 3ayéTa MM 3K3aMeHa, IPOBOJMMOIO B MUCbMEHHOH (opme, — He
6osee yem Ha 90 MUHYT;

— MPOAOJDKUTENLHOCTh MOJrOTOBKM OOYy4YaroIlerocss K OTBETY Ha 3auéTe WIM 53K3aMeHE,
MPOBOJIUMOM B yCTHOM (opme, — He Oonee yem Ha 20 MUHYT, — IPOJOJDKUTEIHLHOCTh BBICTYIUICHUS
o0yyaroIerocs npu 3ammTe KypcoBoi paboThl — He OoJiee yeM Ha 15 MUHYT.
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JIuCcT M3MEeHEeHN U TOIIOJITHEHUI

n/n

Bunsl nononnenuii u
U3MEHEHUHU

Jlata 1 HOMEp MPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM ObLTH
PaccMOTPEHBI ¥ OJ0OPEHBI
W3MEHCHHS U JIOTIOJIHCHUSI

[Toamucs (¢
pacmugpoBKOif)
3aBejyromero kadeapoit
(3aBemyromux Kadeapamn)
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