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CTpyKTypa U cojep>KaHHe AUCIUIINHbBI

1. esu ¥ 3a/jau¥ AUCLUIIMHBI, €e MeCTO B YUe0HOM mporiecce

OuciuryiiHa — TpefcTaBisieT coOOM  M3/I0)KeHWe  OCHOBHBIX — TIOJIOKeHHM — MaTeMaTHKH,
HEOOXONUMBIX /IJI1 TIOHMMaHWsl W UCIO/b30BaHUSI OCHOBHBIX 3aKOHOB €CTeCTBEHHOHAYUHBIX M
9KOHOMUWYECKHX JAUCLIUIUIMH B MpodeCcCHoHaIbHOU JiesTeTbHOCTH.

Llesv W3yyeHUs] OUCLIATIIMHBI — OBJIaJIeHHe CTYAeHTaMH HeoOXOJUMBIM MaTeMaTH4eCKUM
arrapaTroM, MOMOTarIlUM aHa/JIW3MpOBaTh, MOJE/JHWPOBaTh U pellaTh 3a/laud B paMKax MPHUK/IaJHbIX
VICC/IeJIOBaHUM.

3ajauu: pa3BUTHE JIOTUUECKOTO ¥ abCTPAKTHOTO MBIIIJIEHUs CTY/IeHTOB; OBJlaZileHhe CTy/leHTaMHu
MeTOZIaM{ HCCJIeIOBAaHUST U pellleHWss MaTeMaTHUeCKUX 3a/lay, BbIpabOTKa y CTYJEeHTOB YMeHWUs
CaMOCTOSITEe/IbHO PaCILIMpPsITh CBOM MaTeMaTH4eCKre 3HaHUs U TIPOBOJWTb MaTeMaTUueCKUMl aHasiu3
TIPUK/IaJHBIX 3a/a4.

2. Mecto paucnunveel B crpykrype OIIOII BO

HucourHa «MaTeMaTHKa» BXOJUT B 00s13aTe/IbHYH0 yacTy yueOHOro IiaHa.

HeoOx0AUMBIMU yC/IOBUSIMHM [I/Is OCBOEHUSI [UCLIMIUIMHBI SIB/ISFOTCS: 3HaHWE 3/1eMeHTapHOM
MaTeMaTHKHU: anreOpbl, reoMeTpUM, 37eMeHTapHbIX (YHKIMI U OCHOB MaTeMaTHueCcKoro aHau3a;
YMEHMs pellaTh TUIIOBbIe 33/laud 3JIeMeHTAapHOM MaTeMaTHKW; HaBbIKU MbBIC/IUTE/IbHOU [esiTe/IbHOCTH,
JIOTUYeCKOr'o aHam3a, MaTeMaTHuyeCKOoro U reOMeTpUUYeCKOro MbIILIeHNs.

CopepxaHve AUCLIAIUIMHBI SB/SETCS JIOTMUeCKUM NPOZO/DKEHHeM COZeprkKaHusl 3/1eMeHTapHOU
MaTeMaTUKU W  CIY)KAT OCHOBOW [JiI1 OCBOEHUsl C/efylHoIUMX JAACLHUIUVIMH:  «CTaTUCTHUKa»,
«OKOHOMeTpUKa», «lVIHTe/lneKTyaqbHbId  aHaau3  JlaHHbIX», «[IporHo3upoBaHue  coLManbHO-
9KOHOMMUYECKUX IpoLieccoB», «MogenupoBaHre 3KOHOMUKW», «MaremMarrueckve MeTOZbl IPUHATUSA
peleHu», «/IMUTallMOHHOE MO/Ie/TMPOBaHUE».

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHHS CO/I€P)KAHUSI AUCHUTTHHBI
[Tpoijecc w3ydeHHs [JUCHUIUVIMHBI «BbICIIass MaTeMaTyWKa» HampaB/ieH Ha (opMHUpOBaHUe
CIeIyIOIIAX KOMITeTeHIIMN:

NupvikaTopsel
JIOCTH)KEHUM
KOMIIeTeHLUH (T10
peanu3yemMou
JACLIATIIIMHE)
YK-1.1 Criocoben

Kog v HamMeHOBaHMe

[TepeueHb TUIAHUPYEMBIX Pe3y/IbTaTOB
KOMIIETEHIUH

YK-1. Crnocoben 3HarTh: CUCTEMy  KaTerOpui U4  MeTOJIOB,

OCYILLIeCTBJISITh
TOUCK, KPUTHUYEeCKUUN
aHa/M3 U CUHTe3
MH(popMaLy,

NIPUMEHSTh

CUCTEMHBIN  TOAXOJ
U151 pelLleHus
NOCTaBJ/IeHHBIX 3a7ia4u

OCYLL|eCTBJISATh TIOUCK,
KPUTHUYECKUN aHaau3
U CHUHTe3
VMH(pOopMaLy,
NIPUMEHSTh
CUCTEMHBIM  TIOJXOZ
Jib)i: pelLleHust
NIOCTaBJ/IeHHBIX 3a7,a4u

TIO3BOJISIOIIMX OCYI[eCTB/ISIET TOMCK HeoOXOoAMMOi
vH(boOpMallMM, OMMpasick Ha pe3yJ/bTaThl aHaau3a
TI0CTaB/IEHHOM 3a/lauu.

YMeTb:  pa3pabaTblBaeT ~ BApUAHTHI  peEIIEHUS
Tpo0/IEeMHOM CUTyallud Ha OCHOBE KPUTUUECKOTO
aHaJ/ii3a JJOCTYIHBIX UCTOYHUKOB MH(OPMALIUH.
BiazieTb:HaBBIKAMU BLIOMpATh ONTUMAa/bHBIN
BapUaHT pellleHus 3a/laud, apryMeHTUpys CBOU
BBIOOD

OIIK-1.  CmnocobGen | OITK-1.1 3HaThb: TeOpPeTHUEeCKHe OCHOBBI JIMHEWHOM anreOpsl U
NIPUMEHSTh Cniocoben aHA/IMTUYECKOW TreoMeTpUH, KOMIIJIEKCHble YMCJIa;
ecTeCTBeHHOHAaYyUHble | aHa/IM3UpOBaTh OCHOBbI u(depeHLIMaNbLHOTO W WHTErpasbHOrO
U oOIeMH)KeHepHbIe | eCTeCTBeHHOHAayuHy | UcuucieHuss (YHKUMM OJZHOM W HEeCKOJIbKUX
3HaHus, MeTO/b! | 1O CYLIHOCTb | T1epeMeHHbIX, Teopuu 0OBIKHOBEHHBIX
MaTeMaTUuecKoro ripobJieMm, nubdepeHIIMAIBHBIX  YpaBHEHWHM B 00beMe,
aHanvsa Y | BO3HMKAKIIMX B XOZ€ | JOCTaTOYHOM [JI1 U3yUeHMUs] eCTeCTBeHHOHAYYHbIX
MO/1e/IMPOBaHMs, npo)eCCUOHAIBHON | AWCLMIVIMH; OCHOBHblE TOHSTHUS U yTBEpPXK/eHUs
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TEOPeTUUECKOT0 U | JleATe/lbHOCTH BEKTOPHOTO aHa/13a psifioB.

9KCTIepUMEeHTa/IbHOTO YMeTb: peliaTh 3aJjaud U yNpaXKHEHUS] UCIIOJb3Ys
WCC/IeI0BaHUS B OCHOBHble ~ MeTOJbl,  HW3y4eHHble B  Kypce
rpogeccruoHabHOM MUHeMHoOWanrebpe U aHA/JIMTHYECKOW TeOMeTpHH;
JesITeTbHOCTY; WCI0/Ib30BaTh ~ MaTeMaTUueCKWi  amnmapaT  [pu

U3yYeHUH ecTeCTBEHHOHAayYHbIX JOUCLIATIINH;
TIPUMEHSATh MeTOZbl aHaln3a U MOZeNINpPOBaHUs MpU
pelleHNH NTPodeCCUOHAIBHBIX 3a/au.

BrameTs:  HaBbIKaMM ~ NPUMEHEHUSI  OCHOBHBIX
MOHATMM W MeTOJOB MaTeMaTHUeCcKoro aHasm3a,
aHA/IMTUUECKOW TeoMeTpUM, JIMHeMHOW anreOpsl,
TeopuU KOMII/IEKCHBIX yncensas B
npo¢ecCOHaNBHOMN J1eITe/TlbHOCTH Ha COBPEMEHHOM
YPOBHe 3HaHUM.

4. CTpyKTypa H cojiepXaHue JUCHUIIHHBI

4.1. O6beM yueOHOM AVCIUIVIMHBI M BU/IbI YUe0HOH PadoThI
O06nem yacos (3.e.)

Buy yueGHOI paboThI Ounas popma OuHo-3a0uHasi | 3aouHas (opma
dbopma
O0bem yueOHOI JUCHMIIIUHEI (BCEro) 324 - 324
(9 3au. en) (9 3au. em)
O0s3aTelbHAs AyJUTOPHAsA ydeOHas ,204 - 36

Harpy3ka AuCLHUIIUHBI (BCero)
B TOM YHCJIe:

Jlekunu 102 - 18
CeMHHaApCKHe 3aHSTUS - - -
[IpakTHuecKue 3aHATUS 102 - 18

JIabopaTopHble pabOThI - - -
KypcoBast paboTa (KypcoBO# IIPOEKT) - - -
Hpyruve ¢opMbl U METOAbI OpraHU3aLh - - -
obpasoBaresnbHOrO Mporjecca (pacyeTHo-
rpadpuueckve paboThl, WHAWBUAYA/IbHbBIE
3a/laHUs U T.I1.)

CamMocTrosiTelbHasi pabdoTa CTyJeHTa 120 - 288

(Bcero)

®opmMa arTecTaluu 5K3aMeH, 3ayer, - JK3aMeH, 3ayer,
3K3aMeH 3K3aMeH

4.2, CogeprxaHue pa3fe/0B JUCLUTITAHBI
Cemectpl.

Pa3odenl. KomniaekcHble yuciaa
Tema 1.1. IlonsipHas cucmema.
Tema 1.2. KomnieKkcHble yucaa u oeticmeusi Ha0 HUMU.

OHPE,I[E]IEHI/IH KOMIIJIEKCHBIX 4YHCeJ, TreoOMeTpuyecKoe I/I306pa)KEHI/Ie KOMIIVIEKCHOI'O 4uCJla,
AEﬁCTBHH Ha/[, KOMIIJIEKCHBIMU UM C/IaMH, TPUTOHOMETPHUUeCKasa W IMOKd3aTe/IbHas cbopMa KOMIT/IEKCHOTI'O
yucia.



Pa3zden2. luneliHas anzebpa.
Tema 2.1. Onpedeaumenu.

Onpegemurern I wu IIT nopsigka, CBOWMCTBa oOIpeje/vTe/el, MeTOAbl BBIUHMCIEHUS
orpeie/uTesIen.

Tema 2.2. Mampuypbil.

OnpepeneHvie MaTpull, BUJbl MaTpull, 00O3HaueHWe, AEWCTBUS HAaJ, MaTpUllaMH, CBOWCTBA
orepaliii Haji MaTpHUIlAMH, 0OpaTHasi MaTpHLIa, paHT MAaTpHLIbI, 0Aa3UCHBI MUHOD MaTpPHILIBI.

Tema 2.3. Cucmembl AUHeUHbIX a/s12e0pauyecKux ypagHeHull.

Omnpenenenve, BUAbI crcteMm, TeopemMa KpoHekepa- Karmennu, ofHOpOAHbIE CHCTEMbI, METO/bI
pellieHus1 CUCTeM ypaBHeHUMN: MaTpUuHbIi MeTo[, popmysnbl Kpamepa, mMetop I"aycca, meTos Kop/aHa-
I'aycca

Pazden3. BekmopHas asezebpa u aHaaumuyeckas zeomMempusi.
Tema 3.1. Bekmopa.

OmpefiesieHre BeKTOpa, 00O3HaueHWe, BUIBI BEKTOPOB, JIMHEIHbIE Orepalyyd HaJ, BeKTOPaMH,
pasnokeHHe BeKTOpa 1o 0a3ucy, JeKapToBa MpsMOYTOoJibHasl CUCTeMa KOOPJWHAT, BEKTOP B [1eKapTOBOU
CUCTeMe KOOp/IMHAT, pacCTOsSHME MeXAy ABYMsl TOUKaMH, [ieJieHWe OTpe3Ka B JAHHOM OTHOILEHWH,
CKaJISIpHOEe TIPOM3Be/leHre BEKTOPOB, BEKTODHOE IPOM3Be/leHHe BEKTOPOB, CMEIIaHHOEe IPOU3Be/jeHHe
TPeX BEKTOPOB

Tema 3.2. IIpsimas AuHUSI HA NI0CKOCMU U 8 npocmpaHcmee. I110ckocmb.

OCHOBHBIE BU/bI ypaBHEHI/Iﬁ HpHMOﬁ Ha IJIOCKOCTH, TIpUBeAEeHNE O6H_IEFO YPpaBHEHHUSA HPHMOﬁ K
HOPMa/IbHOMY BHUAY, pdCCTOdAHHE OT TOYUKH [0 HpHMOﬁ, OCHOBHbIE€ BHbI ypaBHEHHI‘;I IMJIOCKOCTH, YTI'OJ
MeXAy ABYMS ITJIOCKOCTAMU, PACCTOAHKWE OT TOUYKH 40 IVIOCKOCTHU, OCHOBHbIE BHU/bI ypaBHeHI/Iﬁ HpHMOﬁ B
MpOCTPAaHCTBE, Yol MeXXAy IPpAMBIMU B IIPOCTPAHCTBE, TOYKa IMepeceueHud HpHMOﬁ M IVIOCKOCTH, YTIOJI
MeXxay HpﬂMOﬁ U TIJIOCKOCTBIO, YC/IOBHE TIPUHAAJIEX)KHOCTH ABYX MPAMBIX ITVIOCKOCTH.

Tema 3.3. Kpuebie 8mopozo nopsioka. IlogepxHocmu émopozo nopsioKa.

OO1iee ypaBHeHHe KPWBOW BTOPOTO TOpsi[Ka, 3JIUTIC, Turiepbosia, Tapabona,
o0Illlee ypaBHeHHe TIOBEDXHOCTHM BTOPOTO TIOpsiiKa, KaHOHWYECKHWe ypaBHEHUs
TOBEPXHOCTH BTOPOTO TOpSi/IKa, YaCTHbIe C/iydyau ypaBHEHMWM TMOBEPXHOCTel BTOPOTO
ropsijika.

Pa3zdend. [lu¢peperHyuanbHoe ucuucieHue.
Tema 4.1. IIpeden. HenpepbieHocmb (pyHKYUU.

[Tpenen mocsefoBaTeTbHOCTH, Mpefen GYHKUWH, (QYHKIWS, CTpeMsiascs K OeCKOHeuHOCTH,
orpaHuueHHble (QyHKI[UM, OeCKOHeUHO Masible W WX CBOWCTBA, OCHOBHBIE TEOpPeMbI O TIpejeiax,
HeMpepbIBHOCTh (PYHKLIMU B TOUKe.

Tema 4.2. IIpouseodHas u ouggepenyuan pyHkyuu.

Onpepenenvie pou3BoJHON. ['eomeTpuueckoe 3HaueHHe TPOM3BOJHOM, TpaBW/Ia HAXOXKIEHHs
TIPOM3BOJHOM,TIPOM3BOHbIE 3/IeMeHTapHbIX (DYHKLWH, MPOU3BOJHAsL CI0XKHOW (YHKIMM, TPOW3BOHAs
oOpaTHOU (yHKLIWY, TPOM3BO/IHAs (DYHKLIWY, 3a/JaHHON HeSIBHO U (DYHKIIWH, 3a/laHHOM TTapaMeTPUUeCKH.
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Tema 4.3. UccnedogaHue ¢pyHkyuu cnocobamu oug¢epeHyuabHo20 UCHUC/IeHUS.

Bospacranue ¥ yObiBaHHWe (QYHKLWH, SKCTpeMyMbl (YHKLMM,BTOpasi TPOWU3BOJHAs U TOYKU
niepernba,acUMIITOThl rpadmka ¢yHKUMM, oOljass cxema wucciaeoBaHUs (GYHKIUMA C TIOMOIIbIO
MIPOM3BOJHOM, MPaKTUUECKHe 3a/jaui Ha SKCTPEMYM.

Cemectp2.
Pa3den 5. HHmezpanbHoe ucyuciaeHue )yHKYuu 0OHOLI nepeMeHHOLI.
Tema 5.1.HeonpedeneHHbili uHmMezpas, Memoobl UHMeZPUPOBAHUSI.

[TepBooOpa3Hasi. HeorpesiesieHHbI UHTETpaa U ero cBoicTBa. TabyiuuHble WHTerpasbl. 3aMeHa
repeMeHHOM 1 MHTerpyupoBaHKe T0 YacTsIM B Heompe/ie/ieHHOM HHTerpase. Pa3no)keHue paloHa bHbBIX
npobeii Ha rmpocrteiiive. VHTerpypoBaHWe palMOHAIBHBIX /poOeii. VIHTerpupoBaHHWe HEKOTOPBIX
VppaI[MOHAIbHBIX Y TPAHCIIEHI€HTHBIX (YHKIIUIA.

Tema 5.2. OnpedesieHHblll UHMeZPAsl, €20 NPUAOHCEHUS.

OnpezeneHHbI WHTETpas, ero cBoiicTBa. dPopmysna HeioToHa-JIeiibHMIIA, ee TIpUMEHeHue st
BBIUMCJ/IEHUS OTIpe/ie/IeHHbIX UHTerpaioB. HecoOCTBeHHbIe MHTErpasibl C 66CKOHEUHBIMH Tpe/iesiaMU U OT
HEOrpaHUUeHHBIX (YHKIWNA, WX OCHOBHble CBOMCTBA. [Ipu3HAaKU CXOAMMOCTH HECOOCTBEHHBIX
VIHTErpasos.

'eomeTpruecKre U MexaHUUeCKUe TIPUI0)KEeHHs OTIpe/ie/IeHHOT0 UHTerpara.
Pazden 6. Mamemamuueckuti aHaau3. PyHKYuU HeCKO/IbKUX NepemMeHHbIX.
Tema 6.1. @yHKYUU HECKO/IbKUX nepeMeHHbIX, OuggepeHyuaibHoe ucuucaeHue.

Omnpenenenve (DyHKUMKA ABYX TlepeMeHHbIX. ['eomeTpuueckasi MHTepripeTalys (QyHKLIUUA ABYX
nepeMeHHbIX. JIMHUU ypoBHsA. O000IeHre Ha GYHKIUM MTPOM3BOJILHOTO UKC/Ia TIepeMeHHbIX. YacTHbIe
TIPOM3BOJHbIe (PYHKLMM MHOTMX TlepeMeHHBbIX W UXTeoMeTpuueckuii cMbic. [JuddepeHIMpyeMOCThb
(dbyHKI[UH MHOTUX TlepeMeHHbIX. JJocTaTouHoe ycyioBue auddepeHrpyeMocTu. [epoiii quddepeniman
(GYHKIMM HeCKOJIbKUX TlepeMeHHBbIX W ero TpuMeHeHWe B TIPUOJIKeHHBIX BBIUMCIeHUsX. YacTHble
TIPOU3BO/IHbIE C/I0KHOM (DyHKIMM. [Ipou3BoziHasi 1o Harpa/ieHUto. ['pajjieHT GYHKLMH U ero CBOMCTBA.
YacTHble TIPOM3BO/[HBIE BBHICIIUX TMOPSAKOB. DOpMy/TMpOBKAa TeopeMbl O TlepecTaHOBKe TIOpsi/iKa
mubdepentpoBanus. [Juddepenimanel  Beiciiero mopsigka. Popmyna Teilopa ana  QyHKUMU
HECKOJIbKUX TlepeMeHHbIX.

Tema 6.2. Dkcmpemymbl (PyHKYUUI HECKO/IbKUX NepeMeHHbIX.

Heobxopumoe ycioBrue 5KcTpeMyMma. [locTaTouyHble YC/IOBUS MakKCMMyMa ¥ MHHHAMYMa.
Beinyksible pyHKIMYM MHOTHX TepeMeHHBIX. Teopembl 00 3KCTpeMyMax BBIMTYK/IbIX (QyHKLIHH.

YcioBHBIM 3KCTpeMyM (GYHKLIMM MHOTMX T[epeMeHHbIX. MeTos MHoxuTtened JlarpaHxka.
[eomeTpuueckass WHTepIIpeTalLjss HeoO0XOAMMOIO YCIOBUsl JIOKAJIBHOTO YCJIOBHOTO 3KCTpeMyMa.
IoctaToyHOe yC/IOBHe JIOKA/JIbHOTO YCJIOBHOTO 3KCTpeMyMa. HaxoeHre HauOOJIbIIMX ¥ HaUMEHBIIUX
3HauyeHU# QPyHKI[MI1 HeCKOJIbKUX TepeMeHHbIX B 3aMKHYTOM OrpaHUueHHOM 06/1acTy.

@DyYHKI[MM HeCKO/JbKUX IepeMeHHBbIX B 3aZiauaX 5KOHOMHMKHM. ONTHMMM3allMOHHbIE 3a/aud Ha
OCHOBe TIPOM3BO/ICTBEHHBIX (QYHKLMH. [ToHsTHe 0 MeTo/le HaUMEeHBIINUX KBa/ipaToB.



Pa3zden 7. O6biKHOBeHHbIe dudepeHyuaIbHbIEe ypasHeHUs U cucmembl ypagHeHUull.

3agaum, mnipuBogsiue K AuddepeHaNbHBIM ypaBHeHUsM. [uddepeHiuanbHble ypaBHeHHUs
nepBoro mnopsiAka. 3azava Komm. CyljecTBoBaHMe M eAMHCTBEHHOCThb pelleHusl 3ajaun  Komm.
Knaccugukaius ypaBHeHUM [1epBOro nopsijka.

OuddepeHuanbHble ypaBHEeHUs] BBICIIMX TOPSAKOB. YDPaBHEHUs, [OMyCKarolve IMOHWKeHUe
TopsifKa.

JIuHeliHble auddepeHivanbHble YpaBHEeHHsI BTOPOTo Topsigka. OJHOpPOJHBIE U HEOAHOPO/HbIE
ypaBHeHUs. OOiree peimieHue. MeToj BapualliMd TOCTOSTHHBIX. YPaBHEHHSI C TIpaBOM UacCThiO
CreLMaJbHOrO BUJA.

HopmanbHas cuctema auddepeHLiManbHbIX ypaBHeHUH. 3aaua Kolim /711 HopMa/ibHOW CUCTeMBI.
CucTeMbl TMHEHHBIX U depeHMaTbHbIX ypaBHEHUN C TOCTOSTHHBIMU KO3 GULIIeHTaMHU.

Cemectp3.
Pa3den 8 Kpamuble uHmezpasbl

,D;BOI\/JIHI-;IE n TpOﬁHbIe HWHTEerpa’sbl. Berurcnenue ABOﬁHbIX n TpOﬁHbIX HWHTErpasioB. Brruricnenue
rnjaomaan IMOBepXHOCTH. KOOP,E[I/IHEITBI LIEHTPa TSKeCTU IIoagn TJIOCKOM (l)I/Il"ypbl. MomeHT HWHEPLUU U
KOOPJAWHATEI LIEHTPA TAXKeCTH TeJl.

Pa3zden 9. KpueouHetiHble uHmMezpasbl U UHMe2PaA/ibl NO NOGEPXHOCMU

KpuBosnvHeliHbll UHTerpan U ero BeluncieHde. @opmyna ['puHa. [ToBepXHOCTHBIN HMHTErpan u
ero Beruncsienus. @opmysia Crokca. @opmysa Ocrporpazackoro. Oneparop I'aMuisToHa.

Pa3oden 10. Psaowi

Psin. Cymma psifa. Tlpusnak [Tanam6epa. [TpusHak Komm. VIHTerpanbHbIi MPU3HAK CXOAUMOCTH
psza. 3HakorepeMeHHble psifibl. 3HaKolepeMeHHble psifbl. PYHKLMOHAIbHbBIe psfbl. CTelneHHble psfbL.
Psigpbl Telinopa u MaksopeHa. Pa3noxxeHue (QpyHKLMiA B PsSiZibI.

4.3. JTekiuu
Ne i/ Ha3paHue TemMbl O0Bem uacos
Ounasn 3aouHas
¢opma ¢opma
1. KomijiekcHbIe UHucia 6 2
1 [TonspHas crcTemMa KOOpAUHaT. 2

PaCI_LII/IPEHI/Ie TTOHATHA 4YKMCJid. OHPEAEIIEHI/IQ KOMII/IEKCHBIX
quceJsI.

TpuroHoMmeTpruyeckast U rloKa3aresbHasi opma
3 KOMII/IEKCHOTO urciia. ITepexos oT ofHOM (hOPMBI 2
KOMIIJIEKCHOT'O YMC/Ia K APYTOM.

2. JIuneiiHas aaredpa. 8 2




4 Ornpegenvreny . 2

5 Martpuripl. 2

6 CucTeMmbl TUHelHBIX anrebpanueckrx ypaBHeHu (CJIAY) 2

7 MeTozp! pelieHus: CUCTeM ypaBHEHUH. 2

3. BekTopHas ajiredpa ¥ aHa/IUTHYECKasi FTeOMeTPHS. 14

8 I'eomeTprueckrie BEKTOPHI. 2

9 [ekapToBa NpsiIMOyToJibHasi CUCTeMa KOOPAUHAT. 2

10 [IpsimMast TMHUSA Ha TIJI0OCKOCTH. 2

11 ITnockocTs. 2

12 IIpsimMast B IpOCTpaHCTBe. 2

13 KpuBsie BTOpOro nopsigka. 2

14 IToBepxHOCTH BTOPOIO MOPSAAKA. 2

4. InddepeniiuaibHoe HCUKMC/IEHHE., 6

15 [Tpenen ¢pyHkuuu. CyllecTBOBaHKE U eJMHCTBEHHOCTb 9
nipesiena. CBOWCTBa

16 OnpepeneHvie Npou3BoHON U fJuddepeHirana GyHKIUN. 2

17 Wccnenoanue GpyHKIMM criocobamu auddhepeHIaIbHOTO ’
VICUHCIIeHUS].

5. IlnTerpanbHoe ucurcieHue GyHKIUH OAHOM NepeMeHHOH 18

18 OrnpeienieHrie TepBooOpasHoOi U ee CBOWCTBA. 9
Heomnpenenennsiii interpasn. Tabnuija WHTerpaios.

19 MeTo/pl MHTETPUPOBaHUS: 3aMeHa IlepeMeHHOM, )
VIHTerpupOBaHue 10 YacTsM.

20 I/IHTEFpaJIbIUOT P'I.EKOTOPBIX (byHKLMH, cofleprKaliyx 9
KBa/IpaTHbIN TPEXUJIEH.

21 VHTerpupoBaHye palioHa/IbHBIX Apobeii 2

29 VHTerprpoBaHue TPUrOHOMeTPUUYECKUX (DYHKLIMHN U 9
HEKOTOPbIX UPPaLIMOHA/IbHBIX.

23 OmnpefiesieHHBIN UHTEIPajl U €ro CBOMCTBA 2
OnpeziesieHHbIN HHTErpaja Kak QyHKLUS [lepeMeHHOU

24 BepxHero npejena. Popmyna HetoroHa-JleiibHmMIa. 9

I/IHTEFpI/IpOBaHI/Ie 3aMeHOM HGPEMEHHOﬁ K 110 4aCTAM B
ornpeaeJIeHHOM UHTerpasie.




25 HecobcTBeHHBIE MHTETrpasIb 2
Brruncnenue rionazieit, 06beMoB, [IMH KPUBBIX C
26 TOMOLLBIO OMpe/ieJIeHHOT 0 UHTerpasia. @usndeckoe 2
TIpUMeHeHHe UHTerpasa.
6. MaTremaTuueckuii aHaau3. PyHKIUH HECKOTbBKHX 8
nepeMeHHBIX.
27 OcHoBHble noHdTHA. [Ipesen 1 HelpepbIBHOCTD 2
)8 YacTHble npou3BoHbIe U AU(depeHLIrabl QyHKLMH. )
YacTHble IIPOU3BO/HbIE BBICIINUX ITOPSAKOB
29 OKcTpeMyM (GYHKILMM MHOTHX TlepeMeHHbIX. Haubosbiiiee 1 ’
HavMeHblllee 3HaUeHue (PYHKLMU.
[Tpowr3BoHas o HampaB/ieHuto. I'pafrieHT GyHKIMM.
30 IuddepentipoBanue HesBHBIX (yHKLMI. KacaTenbHas 2
TIIJIOCKOCTb.
7. O6bIKHOBeHHbIe U depeHIHATbHbIE YPABHEHUS H CHCTEMBI 8
yPaBHeHHI.
OcHoBHBIe orpesiesieHus. 3agaua Komm. YpaBHeHUs ¢
31 paszesaroLMUcs repeMeHHbIMU. OZIHOPOHbIe 2
b depeHMa/IbHbIE ypaBHEHHS
39 JlunHeliHble fudQepeHLanbHbIE YDaBHEHUS], YPaBHEHUs )
bepHyu.
IuddepenianbHble ypaBHeHUS BBICILINX TTOPSKOB.
33 JIuHeliHble ArddepeHLaTIbHbIe YPaBHEHHUS: OJHOPO/HbIE U 9
HeoJHOpPOAHbIe JIMHeliHble OZJHOPO/IHbIe YpaBHEHUSI C
MIOCTOSIHHBIMU KO3 urLjeHTaMu.
34 Cuctemsbl JuddepeHIMaIbHbIX ypaBHEHUH. 2
Paszpen 8 KpaTHbie uHTerpassl 4
35 [IBOliHbIe MHTerpaibl U UX [IPUMeHeHue 2
36 TpoliHoli UHTerpas u ero mpuMeHeHHe 2
Pa3gen 9. KpuBosinHeliHbIe HHTErpa/ibl M HHTErpasibl 1Mo 4
MOBEPXHOCTH
37 KpuBo/IMHeHHBIN UHTETrpajl U ero BbIYKUC/IeHUS 2
38 [ToBepxHOCTHBIe MHTerpabl. BeuncieHre MOBEPXHOCTHBIX 9
VIHTEerpasoB
Pazpgen 10. Psagbi 26
39 Pan. Cymma psiga. CpaBHeHuMe psifioB C I10JI0KUTe/IbHBIMU 9
yieHamu. HeoOX0AMMBIH MPU3HAK CXOAMMOCTH psifia
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40 [Ipy3HaKy CXO4UMOCTH PsAZIOB 2 1

41, 42 | 3HaKonepemMeHHbIe psIJbI 4

43, 44 | OyHKIMOHA/IbHBIE PS/bI 4

45, 46 | CrenieHHbIe PSAbI 4

47,48 | Pagel Teiiopa u MaknopeHa 4

49, 50 | Pa3noxxeHue (QyHKLMI B CTelleHHbIE PSi/ibl 4

51 BrruriciieHne onpeiesieHHbIX MHTErPajioB C IIOMOLLBIO PS/I0B 2

Hroro: 102 18

4.4. IlpakTHyeckue (ceMMHApPCKHe) 3aHATHUSA
Ne i/ Ha3Banue Temsbl O0bem yacoB
Ounas | 3aouHas
dopma | dopma

1 HelicTBYSI C KOMIIEKCHBIMM UHC/IaMHU 2

2,3 Ormpenenureny. MaTpuLbl U felicTBUS Haj, HUMU. OOpaTHast 4 1
MaTpHLa.

45 CucTembl IMHEHHBIX a/ireOpanyecKux ypaBHeHUH. MeTop 4 1
Kpamepa, ["aycca, 0OpaTHOM MaTpHULIBL.

6,7 BekTops! 1 ux npuMeHeHue. [IpousBesieHre BEKTOPOB. 1

8,9 AHanUThYecKasl reOMeTpUst Ha TUIOCKOCTH.

10,11 AHanutHveckKas reoMeTpus B IIPOCTPAHCTBe 4 1
HaxoxxeHuve mipe/iesioB Toc/iefiloBaTeIbHOCTeN U (DyHKLIWHI.

12,13 PackpbiTre HeonpeeneHHOCTel. [Ipon3BoiHbIE U 4
muddepeHLranbl GyHKLMH, 3a/jJaHHbIX SBHO, HESIBHO,
rapaMeTpUYeCcKH.

14,15 HaxosxaeHve npousBogHbIX U AnddepeHiuanos. [IpousBoiHble 1 4 1
mvddepeHIMabl BBICIIUX TTOPSIIKOB

16,17 Wccnenoanue GyHKIMM, mocTpoeHue rpadKoB. 3aZiaur Ha 4 1
3KCTPEMYMBI

18 OripeiesieHre epBooOpa3Hoii U ee cBoKCTBa. HeoripeaeneHHbIH 9 1
uHTerpan. Tabmuiia UHTerpasoB.

19 MeTo/ibl UHTErpUpOBaHUs: 3aMeHa IlepeMeHHOM, UHTerprpOBaHue )
I10 YaCTsM.

20 WHTerpasnbl OT HEKOTOPBIX (PYHKLIMM, COZeprKalliuX KBa/[paTHbIN )
TpéXuJieH.

21 VHTerprpoBaHue paljioOHaIbHBIX Jpobeit 2
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VHTerprpoBaHue TPUTOHOMETPUUYECKUX (PYHKLIMI U HEKOTOPBIX

22 2
VppaLiOHa/IbHBIX.
23 OnpejeneHHbIN UHTETpal U ero CBOWCTBA 2
OrnpefienieHHBIN MHTerpan Kak (yHKIUs TepeMeHHON BepXHero
24 nipezpena. ®opmyna HetotoHa-JlelibHuIia. IHTErpUpoBaHue 2
3aMeHOM IepeMeHHOM U 110 YacTsIM B OMpe/ie/IeHHOM UHTerpare.
25 HecobcTBeHHbIe HHTETPaTbl 2
%6 Beruriciienue riomgazieit, 00beMoB, [JTUH KPUBBIX C TIOMOIL[BIO 9
orpeziesleHHOro HTerpana. Pusnyeckoe NpUMeHeHHe UHTerpasia.
27 OcHoBHble noHATH. [Ipejen v HelpepbIBHOCTD 2
)8 YacTHble pou3BoHbIe U AU depeHLdanb GyHKLUM. YacTHbIe )
TPOU3BO/HBIE BBICLLIMX MOPSJKOB
29 OkcTpeMyM (GDYHKIIMA MHOTHX MepeMeHHbIX. Haubosibiiee u 9
HavuMeHblllee 3HaueHue QyHKLUU.
[TpousBofHas 1o Harpas/eHU0. ['paivieHT QyHKIMU.
30 MuddepeHiivipoBaHue HesiBHbIX (DyHKIMN. KacaTesnbHast 2
TJIOCKOCTB.
OcHoBHbIe oripefenienus. 3agaua Kowmm. YpaBHeHUs ¢
31 pasze/soLMMUCS IepeMeHHbIMUA. OHOpPOHbIE 2
IvddepeHLaTbHble ypaBHEHUS
32 JIuneiinble fuddepeHManbHbIe YypaBHEHUS], ypaBHeHUs1 bepHyiu. 2
OuddepeHiinanbHble ypaBHeHUs BBICIIUX TTOPSIIKOB. JIMHelHbIe 2
13 JuddepeHLMaTbHble ypaBHEHHS: OJHOPOHbIE U HEOJHOPOJHbIE.
JIuHelHbIe OJHOPO/IHbIE YPaBHEHHSI C TIOCTOSTHHBIMU
KO3(pULIeHTaMH.
34 CucteMbl JuddepeHIMaIbHBIX ypaBHEHUH. 2
35 Boiuncnenue ABOMHOIO UHTerpasa 2
36 BblunciieHne TpoMHOTO UHTerpasna 2
37 [IpuMeHeHre JBOMHBIX U TPOMHBIX UHTErPajioB
38 BbruricieHre KpUBOMHEWHBIX UHTETPaioB 0
39 BrruviciieHre 1oBepXHOCTHBIX UHTErPaJiOB 2
39.40 Peruienue rippMepoB Ha CXO4VMMOCTh PSIZIOB 4
41 3Hakouepenytolye psjbl. Teopema JlelibHuia 2
42,43 | 3HaKomepeMeHHbIe psifibl. AOCO/TIOTHAs U YCJIOBHAsI CXOUMOCTb. 4
44, 45 DyHKIMOHA/IbHBIE PSJIbI U UX 00/1aCTU CXOAUMOCTH 4
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46, 47 | CremnenHble psfibl. VIHTepBan CXOAUMOCTH 4 1
48,49 [Tpumeps! pa3noxkeHus: PyHKLMHN B psiibl 4 1
50,51 Brruniciienre onpegiesieHHbIX UHTETPaoB C TOMOLLBIO PSIZIOB 2

Hroro: 102 18

4.5. JlTabopaTopHbie padoThI

JlabopaTopHble pabOTHI 10 JUCLIUTIIUHE He TIPeyCMOTPEHBI.

4.6. CamocTosTeIbHAsA padoTa CTYAeHTOB

No
n/

Ha3Banue TemMbl

Bujg CPC

O0BeM yacoB

Ounasn
dbopma

3aoyHasn
dbopma

[Toka3arenbHast PYHKLUS C KOMIITIEKCHBIM
roKasaTesieM U ee CBOWCTBa. PasnokeHue
MHOTrO4/IeHa Ha MHOXKUTE/TU B C/ly4yae
KOMIUIEKCHBIX KOpHell. IHTeprionvpoBaHue.
WureprniosiipoBaHHas (popmyiia JlarpaHixa.
WuTepnionvpoBaHHas (opmyna HeroToHa.

KOHCIIEKT

19

PaHr matpunipl. DemeHTapHbIe
nipeoOpa3oBaHus Mapuiibl. Teopema o paHre
MaTpuLbl. CUCTeMBI M JIMHENHBIX YPaBHEHUN C
n rnepemeHHbIMU. CUCTEMBI JIMHEHWHBIX
OJHOPOZHBIX ypaBHeHul. DyHamMeHTanbHas
cucteMa peleHuii. Mozenb JIeoHTheBa
MHOT00Tpac/ieBOi SKOHOMUKH (0a/laHCOBBIi
aHanms)

KOHCIIEKT, OTIPOC

19

N — MepHbI BEKTOP U BEKTOPHOE MPOCTPaHCTBO.

PasmepHoOCTb 1 6a31C BEKTOPHOT'O
npocTtpaHcTBa. [lepexos K HOBoMy 6a3ucy.
EBK/M10BO pOCTpaHCTBO. JIMHelHbIe
oriepaTtopbl. CO6CTBEHHBIE BEKTOPBI U
coOCTBeHHbIe 3HAUEHHs IMHEHHOT 0 oriepaTopa.
KBagpartuunsle ¢popmbl. JIuHeliHasi MoZiesb
obmeHa.

KOHCIIEKT, OITpOC

19

OnemeHTapHble GhyHKIUU. Knaccudukaiys
¢yHukimii. [Tpeobpa3oBaHue rpadrKoB.
[TpumeHeHre GYHKI[UI B 5KOHOMHUKE.
WuTeprionvpoBanue GyHKUWN. [Ipr3Haku
CyILLleCTBOBAHUSI TIpeZiesioB. 3ajjaua o
HerpepbIBHOM HauKC/I€HUH MPOLIEHTOB.
3aBUCHMOCTb MeKJy HellpepbIBHOCTBIO
dbyHkMu U [uddepeHIMPyeMOCTEIO.
[Tpowr3BoHast BBICIIMX MOPSJKOB.
OKOHOMHUYECKUU CMBIC/I TPOU3BOJAHOM.

19
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Vcrnosib30BaHye NOHATHS IPOM3BOJHON B
sKoHOMuKe. [IpaBusio Jlonurans. IIpumenenue
MPOU3BOJHON B 5SKOHOMUUECKOU TEOPUH.
HeomnpezeneHHbIii uHTerpaa. Metosl
5 ped P A Koncnekt 8 19
BBIUMCJ/IEHUS HeoTlpe/ie/IeHHOT0 UHTerparsia.
KoHncnekr,
6 OrnpefiesieHHbIN UHTETPal U ero NpTMeHeHue. WHUBUYyabHOE 8 19
3a/laHye
KoHcrnekr,
7 HecobcTBeHHbBINM HHTErpast WHWBUYyaIbHOE 8 19
3a/laHre
IuddepenmmanbHoe ucurcaerue ¢ i Koncrexr,
51 HLIKA/IbHOe MCYUCIIEHU 15151
8 peHk yHd WHJVBH/lya/lbHOE 8 19
MHOTUX [ePEMEeHHBIX.
3ajaHue
. KoHcriekr,
IKcTpeMyMbl GYHKIMM HeCKOTBKUX
9 UHAVBUYyabHOE 8 19
riepeMeHHbIX.
3ajjaHue
10 OuddepeHiinanbHble ypaBHeHUs IEPBOTO KoHcriekT 3 19
MOpsi/iKa ¥ MeTOZbl UX pelleHui
1 OuddepeHiinanbHble ypaBHEHUS BBICIIIUX KoHcriekT 3 19
TIOPS/IKOB.
KoHcrnekr,
12 | Cucremsl guddepeHLanbHbIX YpaBHEHUH. WHIWBUYyaIbHOE 8 19
3a/laHue
BrirosnineHue
13 | KpaTHble UHTerpasisl. 8 20
JIOMaIIHero 3a/jaHust
. IToaroToBka K
KpuBo/mHeliHbIe UHTerpasibl U UHTerpasibl Mo
14 MPaKTUYECKOMY 8 20
TIOBEPXHOCTH
3aHSTUIO
BrimmonHenue
JIOMallIHero 3a/jaHust
15 | Psaapl IToaroToBka K 8 20
TPaKTUYeCKUM
3aHATUAM
HToro: 120 288

4.7. KypcoBbie pa0oThI/TIPOEKTHI.

KypcoBbie paboThl 10 JUCLUIIJIMHE He TpelyCMOTPEHBI.
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5. O6pa3oBare/bHbIE TEXHO/IOTHH

[perniofaBaHye AWCLUIIMHBI BeJETCS C MPUMEHEeHHeM CJIeJyIOIUX BHUIOB 00pa30oBaTe/bHBIX
TEeXHOJIOTUM:

— __TPaJLIMOHHBIE O0OBSCHUTELHO-U/UTIOCTPATUBHBIE TEXHOJIOTUH, KOTOpble 00eCcreunBaroT
JOCTYITHOCTh yueOHOro Marepuana fjisi OOJBIIMHCTBA CTYZEHTOB, CHUCTEMHOCTb, OTPabOTaHHOCTH
OpraHM3alMOHHBIX (JOPM M TIPUBBIYHBIX METOZIOB, OTHOCHUTE/ILHO MaJible 3aTpaThl BpEMEHH;

- TeXHOJIOTUM TpoOsieMHOro 00yueHWs, HamnpaB/ieHHble Ha pa3BUTHE TI03HABaTeIbHOU
aKTMBHOCTH, TBOPYECKOW CaMOCTOSITEJIbHOCTH CTYAEHTOB W TIpeJroJiararoliye ToCiefoBaTe/lbHOe U
1[eJIeHarpaB/IeHHOe BBIIBIDKEHUEe Tiepefi CTY/IeHTOM TI03HaBaTe/lbHBIX 3ajiau, pa3pelleHre KOTOPBIX
TI03BOJISIET CTY/IEHTaM aKTUBHO YCBaWBaTh 3HaHUS (MCIOJB3YIOTCS TIOMCKOBBIE METO[Ibl; TOCTaHOBKA
r03HaBaTe/bHBIX 3a/iay);

— TeXHOJIOTUM pa3BUBAOLIEro 00y4YeHUs:, TO3BOJISIOIIME OPUEHTUPOBATh YUYeOHBIM TPOLIeCC Ha
TIOTEHIMa/TbHbIe BO3MO>KHOCTH CTY/IEHTOB, MX pPeasn3aliiio U pa3BUTHE;

— T€XHOJIOTUH KOHIIEHTPUPOBAHHOTO 00yU€eHMsl, CyTh KOTOPBIX COCTOUT B CO3/IJaHUM MaKCUMAaJTbHO
O/M3KOM K eCTeCTBEHHBIM TICUXOJIOTMUECKUM OCOOEHHOCTSIM UYesI0BEYEeCKOTO BOCTIPUSITHS CTPYKTYPBI
yueOHOro mporjecca ¥ KOTOPbIe Zal0T BO3MOXKHOCTb TTyOOKOTO M CUCTEMHOTO W3YYeHHs COZEp>KaHUs
yueOHBIX AUCILUTUINH 3a cueT 00be[UHeHUsT 3aHSTUIA B TeMaTHUeCcKre O/I0KH;

— TeXHOJIOTUM MO/YJIbHOTO 00yuYeHWs, Aaroliye BO3MOXKHOCTb obecrieyeHusi TMOKOCTH mpoljecca
o0yueHus1, ajanTalid €ro K WHUBUAYa/JbHBIM TIOTPEOHOCTSIM U OCOOEHHOCTSM OO0yYaroIuXxcst
(TpUMeHSIIOTCSI, KaK TIPaBWIO, TP CaMOCTOSITeJTbHOM OOYYEeHUM CTY/AE€HTOB IO WHAWBUAYATBHOMY
yueOHOMY TIIaHy);

— TeXHOJIOTUM UG depeHLIMPOBAHHOTO 00yYeHUs], 00ecrieurBaroIe BO3MOXKHOCTb CO3JaHHS
OTNITUMAJTBHBIX YCIOBHUH /11 PAa3BUTHSI UHTEPECOB M CIIOCOOHOCTEN CTY/IeHTOB, B TOM UHCJIe U CTYJIeHTOB
C o0cobbiMM 00Opa3oBaTe/bHBIMU TIOTPEOHOCTSIMM, UTO TI03BOJISIET peajM30BaTh B  KYJIbTYPHO-
oOpa3oBaTe/TbHOM MPOCTPAHCTBE YHUBEPCUTETA UIEI0 CO3/IaHUSI PABHBIX BO3MOXKHOCTEH [/l TIOSTyYeHusT
obOpa3oBaHus

— TeXHOJIOTUM aKTUBHOTO (KOHTEKCTHOT0) OOyYeHHs, C TIOMOIIbI0 KOTOPBIX OCYIIECTBIISETCS
MOZie/TMPOBaHKe TIPeJIMETHOTO0, TIPOOIEMHOTO U COLMA/TBHOTO coziepyKaHus Oy ylieli ipodeccroHaIbHOM
JesITeTbHOCTU CTYZeHTOB (UCTIOb3YIOTCSl aKTUBHBIE U MHTEPAKTUBHBIE METO/Ibl 00yUeHuUsT) U T.JI.

MakcumanbHass ~ 3(peKTUBHOCTL  TeJarorMyeckoro  Tporecca  JOCTUTAeTCS  TMyTeM
KOHCTPYUPOBaHHS ONTUMAJbHOTO KOMIUIEKCA TeJJarOTHYeCKUX TEeXHOJIOTUH U (W/H) WX 3/IeMEHTOB Ha
JTMYHOCTHO-OPUEHTUPOBAHHOW,  /1eITe/IbHOCTHOW, — JMa/loTUYeCKOW OCHOBE U HCIIOJIb30BaHUS
HeoOXOZMMBIX COBPEMEHHBIX CPeJICTB 00yUYeHus!.

6. Yue0HO-MeTOUeCKOe M MPOrpaMMHO-HH(opMaLioHHOe o0ecrnieyeHHe UCHUIUINHBI:

a) OCHOBHas JIuTeparypa:

1. Kupkunckuii A.C., Maremariueckunii aHanu3 : YuebHoe mocobue asisi By3oB / KupKuHCKHI
A.C. - M.: AkasiemnuecKkui HpoeKT 2019. - 526 c. (Gaudeamus) - ISBN 978-5-8291-3040-4 - TeKCT
3/1eKTPOHHBIN /1 9bC "KoHcyibTaHnT CTygeHTa" : [caitT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata obparienus: 02.09.2022). - Pe)KI/IM
JOCTYTIA : T10 MO/TKMCKeE.

2. Makcumenko B.H., Kypc martemaruueckoro aHamm3a : yuebHuk / MakcumeHnko B.H. -
HoBocubupck : U3a-Bo HI'TY, 2016. (Cepus "YuebHUKH HFTY") ISBN 978-5-7782-2914-3 - Tekcr :
3/1eKTPOHHBIN /l IOBbC "KOHCYy/bTaHT cTtygeHra" : [catiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mata obpamenus: 02.09.2022). - PE}KI/IM
JIOCTYTIA : T10 TO/TIHCKe.

3. ITono B.C., JIuneiinas anredpa : yue6Hoe nmocobue / B.C. TToros - M. : M3gatensctBo MI'TY
uM. H. D. baymana, 2016. - 251 c. - ISBN 978-5-7038-4305-5 - Tekct : snekTpoHHbIi // DBC
"KoHcynbTaHT cTygeHTa" : [caldT]. - URL : http://www.studentlibrary.ru/book/ISBN9785703843055.html
(mata obparrerus: 02.09.2022). - PexkuM A0CTYyTIA : TI0 TTOATTHCKE.

4. YeromuH A.I1., JluneiiHas anrebpa ¥ aHanMTHUYeCKast reoMeTpus : yuebHoe mocobue / YeronmH
A.TI. - PoctoB H/[] : N3a-Bo HODY, 2015. - 150 c. - ISBN 978-5-9275-1728-2 - TeKcT : 371€eKTPOHHbIH //
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9bC "KoHcybTaHT cTyzeHTa" : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mata obpamenus: 02.09.2022). - Pe)KI/IM
[0CTyTa : 110 MOJTIHUCKeE.

0) fomoyIHUTe/IbHAA JIMTEepaTypa:

1. beknemumes /]. B. Kypc aHanuTrueckoit reomeTpun v iMHeHOU anre6psl [Tekcr] : yueOHUK /
. B. BeknemuiiieB. - 5-e u3f., nepepab. - M. : Hayka, 1984. — 320 c.

2. bepmanT A. ®@. Kparkuii Kypc MaTeMaThudeckoro aHaiu3a [Tekcr] : yuebuuk / A. ®. Bepmanr,
N. T'. ApamaHoBuu. - 8-e uzf., ucrp. u gomn. - M. : Hayka, 1973. — 720 c.

3. bepman I'. H. C6opHUK 3a71au 10 KypCy MaTeMaTHueckoro aHaamsa [Tekcr] : yue6. mocobue /
I'. H. bepmas. - 20-e usg. - M. : Hayka, 1985. - 384 c.

4. Byrpos f1. C. Beiciiasg matematuka. B 3 T. IuddepeHuansHoe M MHTerpajbHOE UCUMCIEHNe
[Tekcr] : yue6bHuk s By30B / 1. C. byrpos, C. M. Hukonbckwuit. - 8-e u3f., crep. - M. : Ipoda, 2007. -
509 c.

5. Byrpos . C. IuddepenumanbHoe U uHTerpansHoe ucuncienuve [Tekcr] : yue6nuk / . C.
byrpos, C. M. Hukonbsckuit. - M. : Hayka, 1984. - 432 c.

6. I'pubanoB B. M. Briciias marematuka. Kypc nekiuit. Y. 1 [Tekct] / B. M. I'pubanos, H. M.
Kpamaps, O. I1. IIBes. - JIyrauck : U3n-so BHY um. B. Jang, 2002. - 164 c.

7. I'pubanor B. M. Beiciias mMatematuka. Kypc nekuuii. U. 2 [Tekcr] / B. M. I'pubanos, H. M.
Kpamaps, O. I1. IIBes. - JIyrauck : Usn-so BHY um. B. Jang, 2002. - 144 c.

8. I'pubanoB B. M. Briciias marematuka. Kypc nekiuit. Y. 3 [Tekct] / B. M. I'pubanHos, H. M.
Kpamaps, O. I1. IIBes. - JIyrauck : U3g-so BHY um. B. Jang, 2003. - 174 c.

9. auko II. E. Breicillasi MaTeMaTHKa B yIpaKHEeHUSX U 3ajjadax: Yueb. [Tocobue st By30B / I1.
E. Jauko, A. I'. ITornos, T. f. KoxxeBHukoga, C. II. /lanko. — 7-e u3g., ucnp. - M. : OOO «31aTesbCcTBO
ACT»: 000 «M3parenbctBo «Mup u Ob6pa3oBanue», 2014. - 816 c.

10. Knerenuk /[]. B. C60pHUK 3a7jau 110 aHanuTHUecKoi reometpun [Tekcr] : yueb. mocobue asst
BTy30B / []. B. Knerenuk ; oz pea. H. B. Edumosga. - CII6. : "CrenpanbHas suteparypa”, 1998. - 200 c.

11. KygpsisueB B. A. Kpatkuii Kypc Bbicmieii marematuku [Tekcr] : yueb. mocobue / B. A.
Kyapsisues, b. I1. [leMugoBuu. - 4-e u3f., mepepab. u for. - M. : Hayka, 1975. - 624 c.

12. MuckynoB H. C. [IuddepenianbHoe U uHTerpanabHoe ucuucaenus: s BTy3oB. [Tekcr] :
yue6. mocobue / H. C. [TuckyHoB. - 13-e u3a. - M. : Hayka, 1985. - 560 c.

13. COopHuK 3a7au 1Mo wmarematuke s BTy3oB. Y. 1. JluHeliHas anreObpa W OCHOBBI
MaTemMaThuecKoro aHamu3a [Tekcr] : yueb. mocobue / o pea.: A. B. Ebumogra, b. I1. JemuzmoBuua. -
M. : Hayka, 1981. - 464 c.

14. CbopHUK 3a71au 110 MaTeMaTtuke [/ BTy30B. U. 2. CrieliuanbHble pa3zie/bl MaTeMaTHyecKoro
aHam3a [Tekcr] : yueb. mocobue / mop pen.: A. B. Edumosa, b. I1. lemugoBuua. - M. : Hayka, 1981. -
368 c.

B) MeTOAMUeCKHe YKa3aHHUA:

1. Meroguueckie peKOMeHJALMH W COODHUK TIPUMEPOB /ISl BBITIOHEHWS WHAWBUYaTbHBIX
3a/laHUi 10 BbiCIIell MaTemaTuke. Pa3sgen: «JIuHeliHasi W BeKTOpHas anrebpa» /s CTY/IeHTOB
VH)KEHEPHBIX, 3/IeKTPOTEXHUUECKUX M 5KOHOMMUECKUX HarpaB/leHUM TMOATOTOBKU [DJIeKTPOHHBIM
pecypc] / coct.: B. B. Mansiii, . B. Mansiii, B. C. Illenokos. - Jlyranck : JIHY um. B. Jans, 2019. - 156
C.

2. Metoinuecke yKa3aHUsi K TpakTUueckod paborte 1o auciuruiiHe “Boiciiasi MaTemaTHKa”
[SnekrponHbIii pecypc] . U.1 : JIuHeliHas anrebpa v aHamMTHUecKast reoMetpusi / coct.: B. B. Marbii, /1.
B. Masbiii. - JIyrauck : JIT'Y um. B. Jans, 2015. - 82 c.

3. MeTtoanueckre yKa3aHUs K TpakTU4YecKo pabore mo aucimruHe “Briciiias maTemaTka”
[DnektponnsIii pecypc] . U. 2 : InddepeHuyanbHoe ncuncienue / coct.: B. B. Maneii, [I. B. Marnbiii. -
JIyrauck : JII'Y um. B. lang, 2015. - 71 c.

4. MeToauueckue yKa3aHUsl K TpaKTHUeCcKoW paboTe Mo AuCLUIUIMHEe “Beiciias mMaTemaTHKa”
[DnexTponHbli pecypc] . U. 3 : WHTerpanbHoe ucuucienue / coct.. B. B. Mansiii, [I. B. Manslil. -
Jlyrauck : JII'Y um. B. lang, 2015. - 70 c.
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5. MeTtoanueckre yKa3aHUs K TpaKTU4YecKol pabore mo aucimruHe “Boiciiias maTemaThka”
[DnekTpoHHbIii pecypc] . U. 4 : dyHKLMK MHOTMX NepeMeHHbIX. [IuddepeHiianbHble ypaBHeHUsI / COCT.:
B. B. Mansiy, [1. B. Mansii. - Jlyranck : JII'Y um. B. [Jang, 2015. - 67 c.

r') MHTepHeT-pecypchl:

MuHuCTepCTBO

HayKu W
https://minobrnauki.gov.ru/

BBICIIIEro

obpa3oBaHUs

Poccurickori  depepanuu —

depnepanbHas cryx0a 1o Hazi30py B cdepe obpa3oBaHus 1 HayKu — http://obrnadzor.gov.ru/
[TopTan ®ezepa/bHBIX rOCYIapCTBEHHBIX 00pa3oBaTe/bHBIX CTaHAAPTOB BhICIIEro 06pa3oBaHus —

http://fgosvo.ru

denepanbHbIi opTan «Poccutickoe obpa3oBanue» — http:/www.edu.ru/
WndopmanyionHass cucrema «EauHoe OKHO focTyra K 0Opa3oBaTesibHBIM —pecypcam» —

http://window.edu.ru/

denepanbHBINA 1IeHTP HH(OpPMaLMOHHO-00pa3oBaTe/ibHbIX pecypcos — http://fcior.edu.ru/

O/IeKTPOHHBIE OO/ THOTeYHbIE CHCTEMBI U PeCypChI
OneKTpoHHO-OMOMMoTeUHasT

cucremMa

—http://www.studentlibrary.ru/cgi-bin/mb4x

«KoHCypTaHT CTy/leHTa»

OnekTpoHHO-O0ubMMoTeuHas cucreMa «StudMed.ru» —https://www.studmed.ru
NudopmaruoHHbIi pecypc 6ub/1M0TeKH 00pa3oBaTe/IbHOIM OpraHu3anuu
Hayunas 6ubnmoreka nmenn A. H. KonsieBa — http://biblio.dahluniver.ru/

7. MaTepHua/IbHO-TeXHHYECKoe o0ecreueHUe JUCHUTIMHBI

OcBoeHUe

JUCLIATITAHBI

«MaremaTuka»

npeariojiaraeTt

HCII0J/Ib30BaHHEe  adKaJleMHUUYeCKHX

ayJJUTOpUI, COOTBETCTBYIOIIUX [IEHMCTBYIOIIUM CAHUTAPHBIM U MPOTHUBOITOXKAPHBIM TPABU/IaM U HOPMaM.
[Tpouee: pabouee MecTO TIperofaBare’isi, OCHallleHHOe KOMITbIOTEPOM C IOCTYTIOM B VIHTepHeT.
ITporpaMMHOe obecrieueHHe:

DyHKIMOHA/IbHOE
Ha3HaueHue

BecriaTHOe mporpaMMHoOe
obecneueHue

CcBhUIKH

OduicHbIl TTakeT

Libre Office 6.3.1

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

OnepaupoHHas cucTema

UBUNTU 19.04

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

Bbpaysep

Opera

http://www.opera.com

ITouTOBLIl K/IMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

daitn-mMeHeKep

Far Manager

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

ApxuBaTop

7Zip

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

['padpmueckuii pegakTop

GIMP (GNU
Manipulation Program)

Image

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

Penakrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aypuonneliep

VLC

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



https://www.libreoffice.org/
http://ru.wikipedia.org/wiki/GIMP
http://gimp.ru/viewpage.php?page_id=8
http://www.gimp.org/
https://ru.wikipedia.org/wiki/Ubuntu
https://ubuntu.com/
https://ru.wikipedia.org/wiki/LibreOffice
http://obrnadzor.gov.ru/
http://www.videolan.org/vlc/
http://www.pdfforge.org/pdfcreator
http://www.7-zip.org/
http://www.farmanager.com/download.php
http://www.mozilla.org/ru/thunderbird
http://www.opera.com/
http://biblio.dahluniver.ru/
https://www.studmed.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://fcior.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://fgosvo.ru/
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ITacnopt
(oH/1a OLIEHOYHBIX CPEACTB MO0 YU4eOHO! AUCHUILIHHE
«MareMaTHKa»
[TepeueHb KOMIeTeHIUM (3/71eMEHTOB KOMIIeTeHI|Hi), (JOpMHUPYyeMbIX B pe3y/ibTaTe 0CBOeHUs
y4eOHOM JUCLUITHHBI

Ne Kopg, dopMyMpoOBKa Koutponvupyemslie Jrarsl
1/ | KOHTPOJIUpyeMOou KOHTPOJIUPyeMOu TeMbI yueOHOM dhopmupoBaHUs
n KOMIIeTeHLIUU KOMIeTeHLUU JVCLIATITVHEI (cemectp
W3yueHus1)
1 | YK-1 criocobeH Tema 1. 1
OCYIIIeCTBJIATh ~ TIOMCK, | JInHelHas airebpa (HavaJIbHBIN)
KPUTUUYeCKUM aHanu3 u | Tema 2. 1
CUHTe3 UWH(poOpMaLuy, | AHanUTHYeCKast (HauanbHBIN)
NIPUMEHSITb CUCTEMHBIN | reoMeTpHst
nogxoJ JAasd pelieHud | Tema 3. 1,2
TOCTaB/IEHHBIX 3a/lau MaTtematrueckui (HauanbHBIN)
aHasu3
Tema 4. 2
OuddepeniianbHbie (HauanbHBIN)
ypaBHeHUs
Tema 5. 3
Kparnsblie n (HauanbHBIN)
KPHBOJIMHEWHbIe
WHTerpasbl
Tema 6. 3
Psizib1 (Hava/IbHBIN
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IToxka3aTesu U KpUTepUHU OLieHUBAHUs KOMIIeTeHIUH,
ONnHCaHue MIKa/ OLleHUBAaHUA

Ne Kopg ITokasatesb oLjeHrBaHus | KoHTposupyemble | HauMeHoBaHue
/11 | KOHTPO/IMpyeMoH | (3HaHMsl, YMeHUs], HaBbIKK) | TeMbl yueOHOMN OLIeHOYHOI'0
KOMIIEeTeHLINU JVICLIMTIMHBI CcpefcTBa
1. | YK-1 3HaTh: cucremy | Tema 1, @poHTa/NbHBIE U
KaTeropui U  MeToZoB, | Tema 2, VHJUBU/lyaIbHble
TMO3BOJISIFOLLIAX Tema 3, OMPOCHI;
OCyILLIeCTBJ/IAeT nouck | Tema 4, KOHTPOJIbHBIE
HEe00XOAUMOM Tema 5, paboThI;
uHpopmauuy, onupasck | Tema 6 JloMallHye
Ha pe3yJbTaTbl AaHaau3a 3a/,aHus;
NI0CTaBJ/IeHHOUW 3a/jauH. TIPOMEe)XXYTOYHas
yMeTb: pa3pabaTbiBaeT aTTecrayus
BapUaHThI peleHus (3aueT/3K3ameH)
MpO0J/IEMHOM CUTYal[UH Ha
OCHOBe KPUTHUYECKOI0
aHaMs3a JOCTYITHBIX
VICTOYHMKOB UH(OpMaLIU.
BJIafleTh: HaBbIKaMU
BBIOMpATh  ONTHMAa/bHBIN
BapUaHT pelleHus 3aJauy,
apryMeHTUpys CBOU
BBIOOD.

@DoH/IbI OLIEHOYHBIX CPeACTB MO JUCIUIINHEe «MaTeMaTuKa»

Bornipocs! /st PPOHTA/IBHBIX U HH/JUBH/ya/IbHBIX OMPOCOB:
Tema 1. JIuHeliHas anzebpa.
1. Kakrie cucTeMbl JHMHEHHBIX anreOpauuecKuX ypaBHEHWM Ha3bIBAlOTCS OIPe/|eIeHHBIMHU,

Heomnpeae/J1eHHbBIMHU, HeCOBMECTHBLIMU?

2. Kako#l sBAsieTCA KBajJjpaTHasl CUCTeMa JIMHEMHBbIX aireOpavyecKux ypaBHEHUWH, ec/u ee

onpe/ie/IUuTe/b paBeH HYJ/IH0?

3. Kakoii 1o/mkHa ObITb cCTeMa JIMHeMHBIX afreOpandyecKuX ypaBHEHWH, UTOOBI ee MOXKHO ObIIO

peiiaTth MeToZ0oM Kpamepa?

4. CucteMa JMHEMHBIX anrebpanuecKuX ypaBHeHUH pertaetcsi MeTozioM ["aycca. Kak y3Hathb, uTo

OHa OIIpe/ie/ieHHasd, HeorpeaejeHHas, HeCOBMeCTHas?

5. Uro Takoe maTpuria? KakiuMy MOTYT ObITH MaTpHUL{bI?

6. Kakue MaTpuLibl MOXKHO MepeMHOXaTh? Kak OHU TiepeMHOKarTCs?

7. YTo Takoe orpejeuTe/lb BTOPOro rnopsigka?

8. Uto Takoe ornpeieiMTeNb TPETHEr0 NOpsiiKa?

9. Uro Takoe MUHOP 3/1eMeHTa d;;0Ipee/IuTes?

10. Yo Taxoe anrebpanyeckoe JOMOIHEHUE 3/ieMeHTa d;;0Tpe/ie/TUTe s ?

11. UTo 3HAUUT pa3/l0oXKUTh OTIPeJe/uTe b 10 3/IeMeHTaM CTPOKH WK CToJ01a?

12. Kakast MmaTpuija Ha3bIBaeTCsi 0OpaTHOM 110 OTHOLLEHHUIO K IaHHOM KBaZ[paTHOW MaTpurie?

13. Kak 3anucaTh KpaMepOBCKYI0 CUCTeMY JIMHeNHbBIX anrebpanueckKux ypaBHeHHI B MaTPUUHOM

¢dopme?
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14. Kak mocTpouTh 00paTHYIO MaTpHlly [yis AaHHON KBaJPaTHON MaTpPUIIbI C OIpee/nuTesneM,
OT/IMUHBIM OT HYJ/IS?

15. Yto Takoe BeKTOp? ero JAjavHa? OpT BeKTopa?

16. ChopmynupyiiTe CBOMCTBa oriepary CI0)KeHHs BeKTOPOB.

17. TIpu Kakux ycioBusx: 1) {a+bViVvav+ibv? 2) ia+bvivav—ibv?

18. Kakrie HeCKOJIbKO BEKTOPOB Ha3bIBAKOTCSI IMHEMHO 3aBUCUMBIMU? JTMHEMHO HE3aBUCUMBIMU?

19. Kak reoMeTpuueckyd pacrioyaratoTcsi fapa WM TPOMKAa BEKTOPOB JIMHEHWHO 3aBUCHMBIX
BEKTOPOB? JIMHEWHO He3aBUCUMbBIX BEKTOPOB?

20.Yro Takoe 6a3uc HEKOTOPOTO MHOKeCTBa BeKTOPOB? KOODJWHATbI BeKTOpa B BbIOpaHHOM
6asuce?

21. ChopmynupyiiTe MpaBU/IO CA0KEHUS [BYX BEKTOPOB, 33/JaHHBIX Pa3/i0’KeHUSIMHA B HEKOTOPOM
basmuce.

22. CopmynupyiiTe MOHATHE MPSMOYTO/ILHOTO 0a3uca U NPSMOYTObHOM [1eKapTOBOW CUCTeMbI
KOOpJUHaT.

23.YTo Takoe CKa/IIpHOe, BEKTODHOe U CMelllaHHOe IIpou3BeJeHHWe X BeKTOpoB? Kak wux
BBIUMC/IATE? [lepeunciinTe UX CBOWCTBA U TeOMETPUYECKUM CMBICII.

Tema 2. AHanumuyeckas 2eomempus.

24. Yro Takoe anrebpanueckas munus? ChopMyupyiite TeopeMy 00 MHBapUAHTHOCTH TODSKa
anreOpanuecKoi TMHUH.

25. HanmimTe paBeHCTBa, BbIpaXkatollie yC/I0BUS Napasiyie/ibHOCTH Y TIePIIeHUKYISIPHOCTH ABYX
NIPSIMBIX Ha IIJIOCKOCTH.

26. Ilouemy TIJIOCKOCTH U TOJIBKO OHU Ha3bIBaOTCSl IOBEPXHOCTSIMU 1-r0 mopsiaka?

27.491o Takoe »snmmnc? CQopMynupyiiTe CBOWCTBO (POKa/bHBIX paIMyCOB TOUKH 3JIUIICA.
Havizute KoopAuHaThI LleHTpa CUMMEeTPHH, M0JTyOCH.

28. Kakue mipsiMble HAa3bIBAIOTCSl aCUMITTOTaMU Turiepbosiel? Hamuiure ypaBHEHHMsT aCHMITOT
rurnepGosl 4 x°—9 y*=36.

29.Tlpsmass L 3ajaHa ypaBHeHHWeM C VIJoBbiM Ko3dduiientom y=kx+b. T[losichute
reoMeTpUUecKrii cMbICT k u b.

30. Ipsimbie Ly u L, sagans ypasuenusmu L,:y=k, x+b,, L,: y=k,x+b,. Hanummure ycnosus
Trapasuie/lbHOCTH Y MepreHAUKYJIIPHOCTH 3THUX MPSIMBIX.

31. Kak reomeTpuuecky 0ObSICHUTh, UTO CUCTEMAa ypaBHEHU

A, x+B,y+C,=0
A,x+B,y+C,=0

SIBISIETCS] HECOBMECTHOM? COBMECTHOM U Heorlpe/ie/IEHHON? COBMeCTHOM U orpefie/IeHHOM?

32.1lpy KakoM YyCIOBMM TUIOCKOCTb M TpsMasg B IPOCTPAHCTBe  MapasviebHbl?
TepIieHUKY/IIpHBI?

33. Hanmimmre ycioBye neprieHUKY/ISIPHOCTY NPSIMBIX B TPOCTPAHCTBe.

34. Harviite oO1riee ypaBHeHUe TUIOCKOCTH. KakoB reomerpuueckuii cMbIc/ K03 duieHToB
ypaBHeHus1?

35. Hamuiiure ypaBHEHWE TIJIOCKOCTH, TPOXOAsiieli uepe3 3 3afiaHHble TOUKH M 1(X1; Yi5Z 1),
M, X2;y2;22), M3(X3;}’3;Z3)-

36. 3anuiuMTe ypaBHEHWE TJIOCKOCTH, TMPOXOAAIIeH uepe3 [JaHHYyH Touky M O(Xo; Yos Zo)
TIePIIeHVKY/IAPHO BEKTOPY N= |A;B;C).

37.4Yto Takoe siaurncous? KakuMy JMHUSAMU SB/SIOTCA €r0  CeYeHUs: KOOPAUHATHBIMU
MJIOCKOCTSIMU B TIPSIMOYTOJIbHOM [IeKapTOBOU CUCTEMe KOOPAUHAT?

38. B kakoM c/yuae S/IJIMIICOMZ, Ha3blBaeTCsl 3/UIMINCOUOM BpalleHusi? [Ipu BpalljeHMM Kakoun
(urypsl 1 BOKpYT KaKoi ocu OH obpa3yeTcsi?

39. Kakoit cummerpueit 007a/jal0T OJHOMOJMOCTHBIM W [IBYTIOJIOCTHBIM  TUrepbosion s,
rapaboIou/Ibl U TIOUeMYy ?
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Harmcare ypaBHeHUs! JMHUM, 00pa3yIOIIMXCsS B CeUeHWHd KOOPAWHATHBIMH TUIOCKOCTSIMH

FI/IHep6OJ'IOI/IAOB n Hapa6on01/1,q013, 3ddHHbBIX KaHOHHY€CKNMH YDPdBHEHUAMMU. HapI/ICOBaTB 9TH JIMHUH.

Tema 3. MamemamuuecKull aHanus.

41.
42.
43.
44.
45.
46.
47.
48.
49.

Kakoe 4nc10B0e MHOKeCTBO Ha3bIBaeTCsl OrPAHUYEHHBIM CBEPXY?

Kakoe 4nc/10Boe MHOKeCTBO Ha3bIBaeTCsl OTPAHUYEHHBIM CHU3Y?

Kakoe 4nc10Boe MHOKeCTBO Ha3bIBaeTCsl OrPAHUYEHHBIM CHU3Y?

UTo Ha3bIBaeTCsl TOUHOW BepXHel IpaHuLiel UMCI0BOr0 MHOXKECTBA?

UTo Ha3bIBaeTCsl TOUKOM HWKHEeM I'paHuLied YMC/I0BOr0 MHOXeCTBa?

Uto Ha3bIBaeTCsl MOZly/IeM JeCTBUTETbHOTO YKMc/ia’?

IIpy Kakux ycnosusix |x+y|=|x|+|y|.

I1py Kakux yciousix |x+y|=—|x|+|y|.

Hanmiuvre HepaBeHCTBa, CBA3bIBAIOLLE MOAYJ/Ib CYMMBbI M Pa3HOCTHU JIBYX UMCeNl C CyMMOM U

PasHOCTBIO UX MOZYJIEH.

50.
51.
52.

N306pa3ute rpaguk QyHKLUM y =Sign X.
V306pasute rpaduk GYHKIMH Y =|X| — 1e/1ast 4acTh uncIax.
Cdopmynupyiite TeopeMy 0 ripeziesie OrpaHUYeHHOU MOHOTOHHOM

dbyHKIMU(TI0CIe10BaTeILHOCTH).

53.
54.

npH X — d.
55.
56.
57.
58.

59.
60.
61.
62.

63.

64.
65.

66.

67.

68.
69.

X -

[TaiiTe oripe/ieieHHe TIOHATHS Pma flxj=A

[aiiTe orpe/ie/ieHre TIOHSATHS lm}] fX|=A 4a aspke 5—e.

, IICTI0/Tb3Ys1 TIOHSITHE OeCKOHeUHO Masiol (hyHKIMU

CdopmynupyiiTe TeopeMy 0 CKaTOM repeMeHHOM.

CdopmynupyiiTe TeopeMy O Tpefie/IbHOM Tlepexo/ie B HepaBeHCTBe.

Cdopmyupyiite TeopeMy 006 OrpaHUUeHHOCTH (PYHKI[UH, UMEFOIIel mpe/ies Ipyu X — d.
CdopmynupyiiTe TeopeMbl O TipefiesiaX CyMMbI, IPOU3BeIeHUsI U YaCTHOTO (yHKLIUM.

N lim ¢ —
Ccpopmymapyiite onipejenerue moustnst 7 | Ha sibIKe 5 —&.
CdopmympyiiTe onpe/ie/ieHne MOHATHS a_lgcr‘;_m © Ha s13bIKe § —&.
[aiite ornpe/iesieHye MOHSTHS hrflw flx|=A,

X -
Ilaitte onpepenenue nonsrust LM f x|=A,
X — —00

Taifte onpesenenue nonsrust 1M f x|=A

X — 00

HanuivTe nepBblii 3aMeuaTe/IbHbI pejieN U Tpe/ie/ibl, CBA3aHHbIe C HAM.

Hanuiure BTOpoii 3aMeuaTe/IbHbINA pe/ies U Tpeiefibl, CBA3aHHbIe C HUM.

Taitte onpegenenue noxstus UM f |x|=+o0,
X->a

27.[laiiTe orpe/ie/ieHKe MOHATHS }}H; flx|=oo

HWcnosnb3ys ornpesiesieHUe MPOU3BOJHOM, HalAUTe Y "(4), ecm y:\/;.
['eomeTpruecKuii CMBIC TIPOM3BOAHOW. HamuiiWre ypaBHeHHe KacaTe/lbHOM K rpaduky

dbyHKIMU y =arctg x B Touke x=1.

70.
71.

HaiiguTe yriibl, MOf KOTOPLIMM MepPeCeKaroTCsl TMHUM x°+y =8, y =2 x.
[TpuBesvTe mpuMep (YHKLMH, rpapykK KOTOPOM MMeEEeT B HEKOTOPOM TOUKe BepPTUKaIbHYIO

KacaTeJIbHYIO.

72.
73.
74.

Haiigure [ (1), u ., (1), ecm f(x|=|x—1|e". Cymectyer m f (1)?

Haiizure y,, eciu: a) y:1n(x+\/az+x2); 6) y=arctgth|(x|.
UTo MOXHO CKasaTb O Au(depeHIUpyeMOCTH CyMMbl (yHKLMHA flx|+glx| B Touke x=x,

eciy, B 3TOH Touke: a) QyHKLus f | x| puddepentppyema, a pyuxius gl x| He auddepenimpyema? 6) obe
dynxpm f(x) u (x| He guddepentppyembI?
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75. Vcrionb3ysl omnpejiesieHHe, TOKaXUTe, UTO (YHKLUS y =x’—2 xuddepeHipyemMa B TOUKe
X=2 v HaliguTe eé nuddepeHIMan B 3TON TOUKe.

76. SIBnisieTcst 1 HerpephIBHOCTb (DYHKIMM B JIaHHOW TOYKe JOCTaTOUHBIM YyCJIOBUEM
mddepenrpyemoctr? OTBeT 060CHOBATH C MOMOILBIO TPUMepa.

77. Anst kKakux ¢yHkimii auddepentian paBeH npupaiiienuto? [1prBeauTe npumep.

78. CchopmynupyiiTe, B UéM COCTOMT reOMETPUUeCKUI U (Pr3UUeCcKUid CMbICT AuddepeHLiana.

79. UTo noHHMMaeTcs TIoJ, ”HBapUaHTHOCThIO opMbI repBoro AuddepeHiiyana?

80. Vicnone3ys hopmyty asist BerurcieHus auddepeniana, Halaure dy, ecim y =X -sin X+cos X.

81.Ilycte y=sinx, x=cost Kakue u3 C/eAymOIMX paBeHCTB CIpaBe//IUBbI: dj/|t:%—0;

d}L:n:dx; d}L:E:_m?
2 2

82. MoyKeT /i1 CyII[eCTBOBaTh [ ”(XO), eC/I He CyIiecTByer f '(Xo)?
83. Haiigure " (x|, ecm f(x|=Inx - x.
84. Beruncure, VICII0JIb3YS [paBuUIIo Jlonurans:
. 2
. X*COSX—sin X —
) lim —=="5—"=16) lim ¥
X - X > +0
85. Harnuiute dopmyiny Teitnopa aist GyHKiuM f |x| ¢ ocTaTOUHBIM UIEHOM B dopwme: a) [TeaHo;
0) Jlarpanxa. \
86. Pazoxute GpyHKIMIO f | x|=1n cos xmo bopmy/e MakopeHa 0 4IeHOB C x*.
87.C nmnomompio Gopmyabl  MaknopeHa WM KaHOHUYECKUX  Pa3/ioKeHWM  TOyuuTe
npubMKEHHYI0  dopMmydy  (OorpaHMuMBasicb  ujeHaMd  Topsgka  x°) A yHKIML:

a) y=vV1+x, x - 0, |x|<1;6) y=In(1+3x), x - 0, |x|<1/3.

88. Haiigure uncia a u b takue, uto liII(I) e‘”‘—)(%bx: 1.

89. Uccnepyrite ¢byHKLIMH - " NIOCTPOUTE 1504 rpaduku:
a) y=—(x_2);(‘x+4); 6) y:x2i4; B) y=v1—x"

90. Kakoii 13 KOHyCOB, ONMCaHHbIX OKOJIO IaHHOTO 111apa paguyca R, uMeeT HauMeHbIINH 00beM?

91. Kaxasi pyHKLMs Ha3bIBaeTCs TIepBo06Pa3HOiA 10 OTHOIMIEHMIO K (GyHKIWH f (X ), 3amaHHO# Ha
Jl@HHOM TIPOMEeXyTKe?

92. Yem oTimMuaroTcs ABe repBoobpa3Hble (GYHKLUH /i1 OFAHOW M TOW ke (PyHKIMK Ha OJHOM U
TOM e [IPOMeXXyTKe?

93. B ueM COCTOMT CBOWCTBO JIMHEMHOCTH /IJIs1 HEOTIpe/le/IeHHOrO MHTerpasna’?

94. 3anuimmre (HopMyy UHTErPUPOBAHUSI 110 YaCTsIM B HeOINpeZie/IeHHOM MHTerparse.

95. Kakyto no/iCTaHOBKY HY>KHO BBITTOJTHUTBD [IJ1s1 paLiuOHaIU3aluu HHTerpaJIaf R (3/; Vx ) dx?

ol oax+ 3
yX+6

96. YKaxkuTe paljioHa/IU3UPYIOLLYIO [TOACTAHOBKY [JIs I/IHTerpanaf Rix, dx.

97. Kakotii uHTerpas Ha3bIBaeTCsi HeOepyIMMCs?
98. CdopmynupyiiTe JOCTaTOUHOE yC/IOBUE CYLieCTBOBaHUs ITepBOOOPa3HOM.

99. Yemy paBeH f F ’(x]dx?f dF (x)?
100. YUeMy paBHa NMpoX3BOJHast HEOTpeIe/IeHHOrO MHTerpasna?

-1 I
101. TlokaxuTe, uro ¢yHKiuu F,[x )=7C052X;F ,|x|=sin’x sensorcs mepsooGpasHbMU

O/IHOM U TOM ke (DYyHKLIMM Ha YKMC/IOBOU OCH.
102. JokaxuTe cripaBe/i/IMBOCTb POPMYJIbI [/t TaOJIMUHOTO I/IHTerpanaf x"dx;[nz—1).
dx

2, 2
a+x

103. [JokaxkuTe CripaBei/IMBOCTb (POPMYJIBI /i/1s1 TaOTMYHOTO MHTETpasa f
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2

104. BeruucuTe vHTErpan f ZL; q-— P o ,CBe/Isl eT0 K Tab/IMUHOMY .
X" +px+q 4
dx 2
105. Beruncivre uHTerpasl f ——|q— P <o , CBeZist er0 K TaO/IMIHOMY.
X"+ px+q 4
dx

106. Beruncivre vHTerpan f >, CBeJid ero K Tab/IMyHOMY.
VX +px+q

107. Berunciure € MOMOLLIBIO UHTEIPUPOBAHUA 10 YaCTAM f x-sinax dx.

108. 3anuILNTe UHTErpaTbHYI0 CyMMY, COCTaBIeHHY0 A1 dyHKimu f (x| Ha mpomexyTke |a;b).

OOBSICHUTE CMBIC/T BE/TMUKH, BXOASAIIUX B (OPMYTY.
b

109. Kakoi1 reomeTpuuecKyi CMBICJI UMeeT OIpe/ie/ieHHbId HHTerpasl f f(x)dx, toe flx)-

HerpepbIBHast HeoTpyLiaTe/IbHast (PyHKLUS?
110. ChopmynupyiiTe [OCTaTOUHbIE YC/IOBUS WHTETPUPYeMOCTH (GYHKLUHS (x| Ha KoHeuHOM
npomexyTke [a,b].
111. Kaxas yHKLMS Ha3bIBaeTCs MHTerpUpyeMoii Ha poMexyTke [da,b|?
b b

112. Yemy paBeH fF'(x)dx? de(x)?

113. Chopmynupyiite He06X0AMUMOE YCI0BUE UHTErPUPYeMOCTH (PYHKLIMM Ha poMexxyTKe [a,b].

114. Yemy paBeH orpefie/ieHHbI MWHTerpaJl OT HeueTHOW (YHKLUMUM II0 CHUMMETPUUHOMY
np0Me>KyTKy[ —a,a }?

115. Eciu npefieiel  UHTEIpPUPOBAHUS TOMEHSITb MeCTaMM, TO KakK W3MEeHMUTCS BeJIMYMHa
uHTerpana? BeipasuTe 3TO CBOWCTBO (hOPMYJION.

116. CdopmynupyiiTe CBOMCTBO JTMHEWHOCTH ONpPe/eIeHHOr0 UHTerpasa.

117. CcpopmynupyiiTe CBOMCTBO, CBs3bIBarOLlee 3HaKK (DYHKLIMU U OTpe/ie/IeHHOr0 MHTerpasa Ha
npomexyTke [a,b].

118. ChopmynupyliTe CBOWCTBO 00 WHTErpPUPOBAHMH HepaBeHCTBA MeXy (GYHKUMSMU Ha
npomexyTke [a,b].

119. ChopmynupyliTe CBOWCTBO 00 OLleHKe MOZYJISI OTIpe/ie/IeHHOr0 MHTerpasa.

120. ChopmynupyliTe TeopeMy O CpefHeM il OIpeJle/leHHOrO WHTerpasa OT HelpepbIBHOU
GyHKIMU.

121. 3anmmmre popmyny HetoToHa — JleliOHuIa.

122. IIpuBeguTe reoMeTpUUYECKYI0 WHTepIpeTaliii0 TeopeMbl O CpeAHeM JJis Olpeje/leHHOro
WHTerparsa.

123. UTo Takoe cpeHee (MHTerpaibHOe) 3HaueHue GyHKIwH f x| Ha mpomexxyTke [a,b]?

124. ChopmynupyiiTe ompejesieHMe HecOOCTBEHHOrO MHTerpana 1-ro poja ¢ OecKOHeUHbIM
BEPXHUM IpeJie/IOM OT HelpepbIBHOM (PYHKLIMU.

125. ChopmynupyliTe orpejesieHMe HeCOOCTBEHHOrO MHTerpana 1-ro poja ¢ OecKOHeUHbIM
HWKHUM T1peJiesioM OT HerpepbIBHOW (DyHKLIUH.

126. Kakoii Heco6CTBeHHbII MHTErpaj Ha3blBaeTCsl abCOMOTHO CXOAIUMCS?

+00

. X
127. YKaxuTe, /151 KaKHX 3HaUeHuil rrapamerpa punterpan | —, (a>0| sBiseTcs cxomsmumcst, a
xP
a

JJIs1 KaKHUX 3HaUeHUH — pacxXosaIMCs

128. 3anmimre (hopMyJibl, BEIpa)KaroIiye CBOWCTBO JTMHEMHOCTH AJisi HeCOOCTBEHHOTO MHTerpasa
c 6eCKOHeUHbIM BEPXHHM I1peJe/IOM.

129. ChopmyupyliTe TpU3HAK CpPaBHEHWs B KOHEUHOW (opMe Ha TpuMepe HeCOOCTBEHHBIX
MHTerpasoB 1-ro posia ¢ 6eCKOHEUHbIM BEPXHHM I1pe/eIOM.

130. UTo Takoe No/HLIHA guddepertpan dyskumm z=f(x,y)?

131. 3anmmmre Qopmysty, ONpeAeNsIOIIy0 YaCTHYH TMPOM3BOAHYI GYHKIMU Z=f (x,y) mo
TiepeMeHHOH y B Touke M o( X0, ¥o).
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132. Kakas ¢yHKLMs ABYX apryMeHTOB HasbiBaeTcsl v depeHLpyemMoii?

133. 3amummTe (OpMyIy, BRIPKAOLLYIO MOMHbIH Auddepentpan dyHkuun z=f(x,y ) uepe3 eé
YyacTHbIe IPOU3BOJHBIE.

134. 3anmmmmTe GopMyITy, BbIPaXKaIOIy0 BTOPOi TOHBIHA Auddepentpan dyHkuun z=f(x,y)
yepe3 eé yaCTHbIE POM3BO/IHBIE.

135. Kak cooTHOcsiTcs Mexay cobod CBOWCTBA HEMNpPEephIBHOCTH U AuG(depeHIpyeMOCTH
(bYHKLMM IBYX TIepeMeHHBbIX ?

136. Kakast ¢pyHkius z=f ( X, y) Ha3bIBAeTCS HETIPephIBHOM B TOuke M O(XO, Yo )?

137. Kak omnpepensieTcsi €BK/IUAOBO PaCCTOSTHHE p(M M 2) MeXZy [OBYMS TOYKamMu

1) (1] [2) (2]
M(x1 yerer Xy, )I/I M(x1 yeees X, )m-MepHoro IpOCTpaHCTBa?

138. Kakast Touka MHO>XeCcTBa E Ha3bIBaeTCsl BHyTPEHHEN? TPaHUYHOU?

139. Uro Takoe §-0KpecTHOCTb Touku M, x(lo),x(zo),...,xf))?

140. Kakoe MHOXecTBO E Ha3biBaeTCs OrpaHUYeHHbIM? 3aMKHYTBIM? CBSI3HBIM?

141. Cohopmyupyiite onpezenenue npegena bpyuxun f (M )=f(x,y) B Touke My(X,, Y,).

142. CpopmynupyiiTe TeopeMy O PpaBeHCTBE BTOPBbIX CMeLIaHHbIX IPOU3BOJHBIX (PYHKLUU
z=f(x,y).

143. Kak cooTHOCSTCS Mexay coboit cBoMcTBa AUddepeHIPyeMOCTH U CYII[eCTBOBAHUS TIePBBIX
YaCTHBIX IPOM3BOJHBIX GyHKIH Z=[ X,y )?

144. CpopmynupyiiTe orpejiesieHre MPOM3BOJHOM HYHKLIUN

145.u=f(M)=f(x,y,z) no HanpaB/eHnIO BeKTOpa |.

146. 3amviumTe  pOpMy/y, BHIP@KAIOI[YI0 TIPOM3BOAHYIO  GyHKUmmM u=f (x,y,z) mo
Hanpas/ieHuio Bektopa I’=(cosa , cosf, cosy ) uepes yacTHbIe TIPOM3BO/HBIE (GYHKLMM U,

147. 3arumure ¢opMysy, CBsI3bIBaOLIyl0 gradu W TPOWU3BOAHYIO a—LIIB 3a[jlaHHOM TOYKe
CKa/IsIpHOTO MOJIA U.

148. Kak cBs13aHbI HarpasjieHust HauboJIbIIero pocra GyHKIwy U=f (x,y,z)c BEeKTOpOM grad u B
paccMmatprBaeMoi Touke M (x,y,z)?

ou . odu .
149. Beipasute max 1l u min Tl yepe3 grad u B 3a/JaHHOM TOUKe CKaJIIPHOTO TT0JIS U.
150. 3anuure bopmyny s TIPOM3BOJHOU ﬁcnoxmoﬁ byHKLUMN
z=zlu,v],u=ulx,yl,v=vix,y
. dy . .
151. 3anumure ¢opmMyny A1 TPOU3BOAHOM gy HesBHOM (yHKLMM, 33JaHHOM YypaBHEHHEM

F(x,y)=0.
0z 0z . .
152. 3anummre ¢hopMy/bl AJ1s1 IPOU3BOJHBIX S, —y HesIBHOW (DyHKLIMH, 3a[JaHHOW ypaBHEHUEM:

0x

F(x,y,z)=0.

153. CopmynupyiiTe oripejiesieHue JTOKaJIbHOIO MakCHMyMa (JIOKaJIbHOTO MUHHMMYMa) (pyHKLMU
z=f(x,y) B Touke My(X,,¥,).

154. ChopmyupyliTe HeoOXOAWMbIe YCIOBHS, a TaKKe [JOCTaTOUHbIE YCJIOBUSI 3KCTpeMyMa
byrkpm z=f(x,y).

155. ChopmyupyliTe MpaBUIO OTHICKAHUSI HauOOJIBILIETO M HAaWMEHBIIero 3HaueHui (hyHKIWN
z=f(x,y) B orpaHUUeHHO} 3aMKHYTOi1 06/1aCTH.

156. Uto Takoe cTaijoHapHasi Touka GhyHkuuu z = f (x,y)?

157. ChopMy/pyiite OmpesesieHHe YCNIOBHOrO Makcumyma ¢yHkiuu u=f(M) npu cBssu
@ (M )=0 (paccMoTpuTe C/yuaii ABYX UM TPeX MepeMeHHbIX).

158. Copmynupyiite HeoOX0OUMBIE YCIOBUS YCIOBHOTO SKCTpeMyMa GyHKimu u=f(M ) npu
ces3u @ ( M )=0 no meTozy Jlarpamxa (pacCMOTpHTe C/yuaii ABYX H/IM TPeX repeMeHHBIX).
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159. Chopmynupylite TeopeMy Beiiepiitpacca 06 orpaHHueHHOCTH (DYHKLWH, HEPephIBHOW B
3aMKHYTOM OrpaHU4YeHHOU 006/1acTy.

160. Chopmynupylite Teopemy Beliepiirpacca o CyliecTBOBaHWM HanbO/bIIEr0 ¥ HAUMEHBIIIEro
3HauyeHU# QPyHKL[MH, HeTIPepLIBHOW B 3aMKHYTOW OrpaHUYeHHON 00/1acTH.

Tema 4. [lupcpepenyuanbHble ypagHeHUsl.

161. KakoB reoMeTpuueckuii cMbic ypaBHenns Y f(x,y). HamucaTh ypaBHeHHe KacaTelbHOH K
MHTErpabHON KPUBOU ypaBHeHus y'=x"y’ B Touke M o(1,2).

162. [aiiTe ompeneseHre W30KIMHBI AudQepeHiaisHoro ypaBHeHust Y f (x,y). M30okmiHbI
ypaBHeHusi y'=x/y ecth: A) okpyxHocTy; B) npsiveie; C) napa6osbi; D) runepGoner; E) smmrcer; F)
HeT I1paB. OTBeTa.

163. Jano ypaBHeHue y '=x"—2x+ y. Hammmmre ypaBHeHHe JIMHUA BO3MOJKHBIX TOUYEK
9KCTPEMYMOB ero MHTerpasbHbIX KpUBbIX. Crienante 4epTéx.

164. Chopmympyiite Teopemy Komm gns ypaBHenms y'=f(x,y). Ilycte Q — obmacTs, B
KOTODOM BBINO/IHEHbl €€ YCAOBHSI STOro ypaBHeHHs. Kakue u3 Moc/ieAyonUx yTBepKJeHUH
cripaBeJ/IMBbI: A) ero WHTerpajabHble KPUBble MOTYT UMeTh pa3pbiBbl 1-r0 poza B 2; B) nHTerpanbHble
KpPHBbIe MOTYT UMETh yIJI0OBOM 3KCTpeMyM B 2; C) UHTerpasjbHble KPUBbIe MOTYT MepeceKatbcsi B £2; D)
WHTEeTpajibHble KPUBBIE MOTYT OBITb TNMpPSIMBIMU JMHUSMY; E) HeT mpaBWIbHOTO yTBepxieHusi? OTBeT
0060CHOBATB.

165. Pewmre 3azauy Komna: [1+ y2|dx+xyd y0; y(1)1.

166. HaiiguTe Bce pelueHust ypaBHeHHs xy ' =y +1v y”— x°.

167. HaiiguTe obiue peltieHUs (MHTETPabl) YPaBHEHUIA:

168.a) xy2 yx’cosx; 6) 3y'+y=1/y"; B) (x3+xy2)dx+(x2y+y3)dy0.

169. Halijute BCe /MHUM, Y KOTOPBIX OTPe30K KacaTeJbHOM MeX/y TOUKOM KacaHWs M OChbHO
abcrce feuTcst 1orosiaM B TOUKe TepeceueHtst C OCbI0 OpAMHAT. YKa3aHue: Mcrosnb3yliTe ypaBHeHHe
KacaTresbHOM K KPUBOU.

170. Cchopmymupyiite Teopemy Koum s ypasHenns y''=f(x,y,y"'). Kakop reoMeTpuueckuii
CMbICT HavabHBIX ycnoeuit y(0)=—1, y'(0)=1 s sToro ypaBHenus? M3o06pasute NMpUOIKEHHO
VHTErpajbHyI0 KPHBYIO B OKPECTHOCTU HaualbHOM TOUKH, CuuTas AJis ornpejeneHHocty y''>0 B aTou
OKPEeCTHOCTH.

171. Haiitu 3HaueHWe o, TPU KOTOPOM OYHKIMA y=x" SBAAETCA PeLIeHHeM ypaBHEeHHs
x(x—1)y'"—(2x—1)y '+ay=0.

172. [laHo ypaBHeHHe: y' ’3+xy '"=2y'. C NOMOILBIO KaKOH MOJCTaHOBKYA MOXXHO TIOHU3UTh €ro
nopsifok? HanuimTe o61uii BU/ TAKUX ypaBHEHUH.

173. Haligute oOmMe pelleHWss ypaBHEHHWH MeTOZOM TIOHWKeHUs mopsigka: a) ylnx; 0)

I

y' ':y—+x.
X

174. Permmre 3agauy Komm: yy|y*(y[’; y(1)1, y(1)1.

175. Kak c nomoiifpio ¢hyH/IaMeHTalbHON CUCTeMbI pellieHui yl(x),..., yn(X) 3amMcaTth obiee
pemenrie ypasHenuss L[y]=0? Ilouemy HysmeBoe pelleHHe He MOXKET BXOJUTh B ()yHJaMeHTaIbHYIO
cucTeMy pelneHuii ypapHenus L[ y|=0?

176. Nano ypaBHenwe: y''—5y'+ay=0. I[Ipy KakoM 3HaueHUH o 4uCI0 3 OyZeT KOpDHEM ero
XapaKTepyucTUueckoro ypaBHeHus1? Haiitu oOiee pelieHue faHHOTO AvddepeHLMasbHOTO ypaBHEHUS
TIIPU HalZIeHHOM 3HayeHUH Q.

177. JIluneiHOe ofHOpPOAHOe aAu(d@epeHIMaNbHOE ypaBHEHHE 3-TO MOpsiKa C IOCTOSIHHBIMU
KO3 duieHTaMl KMeeT uacTHble peleHusi: 1, sin3x. DTO ypaBHEHHMe MOXeT HMeTb BUA: A)
y'"'=9y=0;B)y"""=9y'=0;C) y""'+9y=0; D) y'''+9 y '=0; E) HeT npaBWIbHOI0 OTBeTA.

178. Pemuute /vHeiiHOe ypaBHeHMe y''—2y'+y=e"/x MeTOAOM BapHaL{ MPOU3BOJIBHBIX
TIOCTOSIHHBIX.
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179. Haiimute  oOImlee  pelieHuWe  JMHEHHOTO  HEOAHOPOJHOTO  YpPaBHEHUS  MeTO/IOM
HeorpezieNEHHbIX K03 ULIMEeHTOB: y y2e* X",

180. Haiiiute  4YacTHOe  pellleHWe JIMHEHHOrO  HEOJHOPOJHOTO  ypaBHeHUsI yyde’,
yIOB/IETBOPSIOIee HauaabHbM yeaosusM Y (0)4, y(0)3, MeTogom Heorpe/je/IéHHbIX KO3(bhUIMEHTOB.

181. HaiinuTe obijee peltieHre cucteMbl AuddepeHLIManbHbIX YpaBHeHUH

dx
—=2x+
dr Xty,
dy
——=3x+4y.
e XY

182. Touka c maccoi m [BrKeTcs NpsiMoyivHenHO. Ha Heé felicTByeT cuila, MPONOPLMOHAIbHAS
KyOy BpeMeHH, HCTeKlleMy OT MOMeEHTa, KOrJa CKOpoCTb Obula paBHa Vv  (Ko3(duieHT
TIPOTIOPIIMOHAILHOCTH paBeH k). Kpome TOro, Ha TOUKy [JelCTBYeT CH/Ia CONPOTUBIIEHWS CpPeZbl,
TPOTIOPLIMOHA/IBLHAS TIPOU3BEIEHHI0 CKOPOCTH M BpeMeHH (K03(GUIMEeHT TPOIOpPIMOHaILHOCTH paBeH K
). HaiiauTte 3aBHCHMOCTb CKOPOCTU OT BpeMeHH. YKa3aHue: MpuMeHuTe 2-1 3aKkoH HbroTOHa.

Tema 5. KpamHbie uHmezpanbi.

183 . [IBOVIHOM UHTerpaJ.

184 . Beruncsienue mtomazied v 065eMOB C TTOMOII[bIO IBOMHBIX HHTETPAIOB
185 . [1BOVIHOM MHTerpas B MOJISIPHBIX KOOpAMHATaxX

186 . 3aMeHa TrepeMeHHbIX B [BOMHOM UHTerpase

187 . Beruvcnenue miomasy roBepxXHoCTU

188 . TpoiiHol UHTerpa.

189 . Belunciienue TpoMHOr0 UHTErpasna

190 . 3aMeHa TrepeMeHHbIX B TDOMHOM WHTerpase

191 . MoMeHT vHepLMU U KOOPAWHATHI LIeHTPa MacC TeJia

192 . BerunciieHve vHTerpasaoB, 3aBUCSIIUX OT MapaMeTpa

Tema 6. KpusonuHeliHble UHMe2pasbl U UHMe2pasbl N0 N08ePXHOCMU
193.KpuBo/IMHeNHbIN UHTErpal.

194.Brluric/ieHre KpUBOIMHENHOT0 UHTerpana

195.@opmyiia ['punHa

196.Y cnoBus He3aBUCHUMOCTH KPUBOJIMHEMHOT O MHTerpasa OT IyTU UHTerpUupOBaHusl.
197.BelunciieHye TOBEPXHOCTHOI'O MHTerpaJa.

198.®opmysia CTokca.

199.®opmysa OcTporpazckoro.

200.0Onepatop ['amuibTOHA.

Tema 7. Psiobi

201.Papn. Cymma pspa

202.HeoOx0AMMBbIH MPHU3HAK CXOJUMOCTHU Psifia
203.CpaBHeHMe PSZI0B C TTOJI0KUTE/IbHBIMU YleHaMU.
204.TIpu3nak Jamambepa.

205.1TpusHak Koruu.

206./HTerpasbHbIN NpU3HaK CXOAUMOCTHU psifia.
207.3Hakouepenytomye psiibl. Teopema JleiiOHmIa.
208.3HakorniepeMeHHbIe psifibl. AGCO/IOTHAS U YCJIOBHASI CXOIUMOCTb.
209.DyHKI[MOHA/IbHbIE PSAJBI.

210. CreneHHbIe PSbI.

KpuTepuu U 11Kasa OLieHMBaHKs 110 OLIEHOYHOMY CPe/ICTBY «(POHTa/IbHBIN U MHAWBUAYAIbHbIN OMPOC»

| I1Tkasia oLeHYBaHUs | KpuTtepuii oLleHMBaHUSA
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OTJINYHO (5)

CryneHT r/1y00KO U B TIOJTHOM 00BEMe BJafieeT MPOrPaMMHBIM MaTePHaJIOM.
['pamOTHO, wuCuUepnbiBaOllle W JIOTUYHO €ro u3jaaraeT B YCTHOM WU
nicbMeHHOW ¢opme. [Ipu 3TOM 3HaeT peKOMEH/O0BaHHYH JUTepaTypy,
MpOsIB/ISIET TBOPUECKWW TMOAXOJ B OTBeTaX Ha BOMPOCHI W MPaBUIBHO
000CHOBBIBAET MPUHSATHIE PEIIEHUs], XOPOIIIO B/IaZIeeT YMEHUSIMU U HaBBIKaMHU
TIPU BbITIOJIHEHUM MPaKTUYECKUX 3a/1au.

xopomuio (4)

CTy/ileHT 3HaeT MPOrpaMMHbIN MaTepurasl, FPAMOTHO U 10 CYyTU U3/laraet ero B
YCTHOW WM MUCbMeHHOW (opme, JomycKasi He3HauuTebHble HETOUHOCTH B
yTBEP)KAEHUsSX, TPaKTOBKAaX,  OMpefe/leHUssXx W  KaTeropusx  WH
He3HauWTe/IbHOe KOJMUeCTBO OIMMOOK. IIpu 3TOM BiajieeT HEOOXOAUMBIMU
YMEeHUSIMU Y HaBbIKaMU MPY BITIOJTHEHUU TTPAKTUUeCKUX 3a/au.

YAOBJIETBOPUTE/IBHO

3)

CTyzeHT  3HaeT  TOJIbKO OCHOBHOW  TpOrpaMMHBLIN  MaTepuall,
JI0TlyCKaeT HETOUHOCTH, HeZI0CTaTOYHO yéTKHe (hopMyUpOBKH,
HeTI0C/Ie[I0BaTe/IbHOCTh B OTBeTax, M3jlaraeMbIX B YCTHOM WM MMCbMEHHOMN
¢opme. TIpu 3TOM HEAOCTAaTOUHO BJaJieeT YMEHUSMH W HaBbIKaMU TIpU
BBLIMIO/ITHEHUM TIpaKTUYecKnx 3az7ad. [omyckaer g0 30% ommbok B
v3/laraeMbIX OTBeTax.

HEYJOBJIETBOPUTE/ILHO

)

CTyZeHT He 3HaeT 3HAUMTEIbHOW YaCTH NPOrpaMMHOr0 Matepuasna. [1pu 3Tom
JIOTyCKaeT TIPUHLIMIHMA/IbHbIE OMIMOKM B J0Ka3aTelbCTBaX, B TPAaKTOBKe
TOHSATUM W KaTeropuid, MpOSIB/sieT HU3KYIO KYJIbTYpPYy 3HaHWM, He Biafeer
OCHOBHBIMM YMEHUSIMH M HaBbIKaMH TPU BBITIOJTHEHUH MPaKTHUeCKUX 3a/au.
CTyzeHT 0TKa3bIBaeTCsi OT OTBETOB Ha JIOTIOJIHUTEbHbIE BOMPOCKHI

TunoBbIe BAPHAHTHI KOHTPO/IbHBIX PadoT:
Tema 1. JlunetiHas anzebpa.

Bapuant Ne 0

1. PeuTh cuCTeMy JIMHEMHBIX YpaBHeHUU MeTozioM Kpamepa

3x,+2x,+Xx,=5
2x,+3x,+x,=1
2x,+x,+3x,=11

2. BbluMcuTh onpejienuresnb

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

3. Peth crcTemMy TMHEMHBIX ypaBHEHHH MaTPUYHbIM METOJOM

1x,—2x,+3x,=6
2x,+3x,—4x,=20
3X,—2x,—5x,=6

4. Haiitu matpuily, o6paTHy0 K JaHHOMH

2 11
5 1 3
2 1 2

5. Pemthb cucteMy MMHeHHBIX ypaBHeHUM MeTozioM ["aycca
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4x,—3x,+2x,=9

2x,+5x,—3x;=4
5x,+6x,—2x,=18

Tema 2. AHanumuueckas 2eomempus.

Bapuant Ne 0
[laHbl KOOpAUHATHI BeplunH nupamuasl ABCD:
2 6 4 2
A=|-3|B=| 1 |C=| 8 |D=|-1
1 -1 -9 2

Haritu:

1) pmunbl pebep AB, AC, AD.;

2) yron mexay pebpamu AB u AC;

3) yron mexxy peobpom AD u ocHoBaHueMm ABC;

4) BeruncauTh rionjaabk ocHoBanus ABC;

5) Beruncuth 06bem mupamuzibl ABCD;

6) 3Hast 00bEM MUpamMKBI U TUIOLA/E eé ocHoBaHUsl ABC, Haiitu BbicoTy h mpamuzbt ABCD;

7) HaliTu ypaBHeHMe 1/I0CKOCTH ocHOBaHUs1 A BC, KoTopasi NpOXoJuT yepe3 Touku A, B u C.

8) CocraBUTh KaHOHMUYECKHWe YpaBHEHMs IIpPSIMOM, KOTOpas IIPpOXOJUT uvepe3 BepmmHy D
MeprieHJUKYJISPHO K IJIOCKOCTH OCHOBaHUs Q;

9) Havitu Touky K nepeceueHusi NoiyueHHOW IIPSIMOM C TVIOCKOCTBIO OCHOBaHUA Q;

10) HaiiTu paccrosiHve OT BeplivHbI D nmupaMu/pl 10 MI0CKOCTA OCHOBaHUs Q M CPaBHUTD IOTyYEeHHBIN
pesyJibTaT C JyiMHOM BekTopa DK.

Tema 3. Mamemamuueckuli aHanu3 («BsedeHue 8 mamemamuueckuli aHaaus», cemecmp 1).
Bapuant Ne 0
1. Hatiti 0611acTh ornipeiesieHust 3a/jaHHBIX (DyHKITHHA.

_x#2 1 _In(1+x]
Y 13x T 2 R

2. Haiitu nipefienbl.

lim 3x°+2x*—3x+1 lim 2x°—7 x+3
X - 00 X -3
2x°+4x*+3x—8 x*—8x+15

3. I/ICHOHLBYH 3aMeyaTe/ibHbIe Tpe/iesibl, BBIUYNC/IUTD:

lim 1—cos3x
x>0 li

3x° X =00

2x+4

3x+3
3x+5
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4. HaliT Tipeiebl, UCII0/b3YsI 9KBUBA/IeHTHbIEe 0eCKOHEYHO Masible (DYHKIH.

2 5x
lim 71n(31+3x2) lim _(e _1)
x-0 X —5x x50 X

5. WccnefoBaTh (PYHKLMIO Ha HeNpepbIBHOCTb, HaWTHM TOYKM pa3pblBa (PYHKLMM U YCTaHOBUTb MX
xapakrep. CzenaTb CXxeMaTHUeCKUN YepTex.

) 2x+4;x<—1
f(x)=2><*3+1 X +2;—-1<x<1
2x;x>1

Tema 3. Mamemamuueckuli aHanu3 («HeonpedeneHHblili uHmezpan», cemecmp 2).
Bapuant Ne 0
1. HaiiTu Heoripe/je/ieHHbIN UHTETpaJsl, UCI0JIb3ysl TabJ/UIY U er0 OCHOBHbIE CBOMCTBA.

3
f x4+5)<\/;+§/;—3i2 dx f 4dx
X

¥ x—4

2. HaiitTu Heompe/jeieHHBIM UHTerpaJi, UCIo/b3ysl MeTo/ (OPMUPOBAHHS CIIeLMaTbHOTO BhIPAaXKEHUS TI0/,
3HaKoM auddepeHiana.

f(x2—3)42xdx f\/xz—3x+5(2x—3)dx

3. Haiitu HEOHpe,E[e.IIEHHHﬁ HWHTEerpasi, UCIoJib3yd MeTOJ 3dMEHBI MMTepeMEHHbIX U METOJ MHTEeIrPUPOBaHNUSA
I10 4aCTsaAM

Inx

f(42x—x25xq dx 7dx

4. HaiiTu Heompezie/IeHHbIN UHTErpaj OT POOHO-paIiMOHATBHON (DYHKIIUN

J~(8x3+2x2+4x—1)dx = 2
x—1 X"+7x+15

5. Haiit Heonpe/ie/ieHHbIN UHTErpal OT TPUTOHOMETPUUECKUX (PYHKLIMMA

fsian-cos4xdx fcosz_BSXsin%dx

Tema 3. MamemamuuecKuti aHanu3z («OnpedeneHHblil uHmMe2pan», cemecmp 2).
Bapuant Ne 0
1. BBIUMC/IUTD OMpe/ie/ieHHbIN UHTerpant:



29

1

2
x—-l-ldx

0 (x*+3x+1

2. BbiuncauTs 1101aib (PUrypsbl, OrpaHUUeHHYH0 JIMHUSIMU:

x=8cos’t
— 2 . 3. p=2c0s2¢.
y=x, y=2sin’t -
— 2 0<t<—
y=2-x 0<t<Z 2
2
3. BbluncauTs JIMHY AyTU KPUBOM:
x=3(t—sint)
e > :2 )
Y ln(C(;Tsx), [J’ZS(I—Cost) P coip
0<x<— 0<p<—.
"6 %smn Y23

4. Beruncmute 00beM (3a7jaua a) U TUIOLIAJb TTOBEPXHOCTU BpallleHus (3a7ada 0) Tena, MOy4eHHOTO
BpallieHreM 3a/laHHOM Gurypsl BOKpyr ocu OX:
y=1-—x;

S
a)y_x ,y—\/;. 6)X:0;X:1

5. BeIUMC/IUTL HeCOOCTBEHHBIH HUHTEerpal Wik yCTaHOBUTD €0 pdCXOAUMOCTb

f xe “dx

0

Tema 4. JuppepeHyuanbHble ypagHeHUsl.
Bapuant Ne 0
1. Halitu oOlee pelieHWe WM pelUTb 3afauy Koum g auddepeHIManbHbIX ypaBHEHUNA C

pa3ﬂeﬂH}OU_II/IMI/ICH HQPEMQHHBIMI/I:
y'=2y,

xy'—ylny=0
yooymy y(0)=1.

2. Haiitu obiriee pellieHre WM pellinTh 3afauy Kol /151 oAHOPOAHBIX AuddepeHLManbHbIX ypaBHEHUMA

TepBOro Nnopsijka.
xyzy'—(x3+y3):0; ydx+2(\/x_y—x)dy20y(1)=1
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3. Haiitu obupe pereHus TMHeNHBIX quddepeHIaIbHbIX YpaBHEHHH 11epPBOTo MOpsJKa:

y'+tgxy=—cosx; y'+2_y:

4. Hamitu oOirjee peieHWe WM pemuTh 3azauy Komm anis auddepeHIManbHbIX ypaBHEHU BTOPOTO
TIOpsIJKa, AOMYCKAIOIIUX TIOHMKeHHe TTopsIKa
. 2x

y”—cos6x:i' y''=
Vx’ x*+1

y'=0;

5. Haiitu peltienust vHelHbIX AuddepeHIMaTbHBIX YpPaBHEHUM BTOPOTO TMOPsKa C TOCTOSIHHBIMU
Ko3dduipeHTaMu

}"h+2_y'::0; y"__2_y’_‘3_y3364x;

Tema 5 «KpamHble u KpugoauHeliHble UHMe2pabl» (cemecmp 3)

B IprUMepdax BBIITOJIHUTH C/IeAYyrore 3a4dHuA:

W3mMeHUTh MOPSAI0K UHTErPUPOBAHUSI.

BbuncauTs.

BhIuncuTh.

BbuncauTs.

BhIuncuTh.

Hatitu nisoiap Urypsl, orpaHUUeHHOW JaHHBIMU JIMHUSIMU.
Haiitu ntoiijaZib pUrypsbl, orpaHUUeHHOM JaHHBIMUA JTUHUSIMU.

S Nk

[TnactuHka D 3ajjaHa OrpaHUUYMBAIOILIMMU €e KPUBBIMHY, H _ nosepxHocTHast
IUVIOTHOCTb. HaliTy Maccy niacTUHKU.

9. IlnactvHka D 3asiaHa HepaBeHCTBaMH, H _ MOBEePXHOCTHas IMJIOTHOCTb. HaliTh Maccy MIaCcTUHKH.

10. Haiiti 06beM Tena, 3a/JaHHOTO OrPaHUUYMBAIOIIMMU €T0 TIOBEPXHOCTSIMU.

11.  Haiiti o6bem Tena, 3aZJldHHOTO OTPAHWYUBAIOLUMHU €TI0 TIOBePXHOCTSIMH.

12. Haiiti 06BeM Tena, 3a/JaHHOTO OrPaHUUYMBAIOIIMMU €r0 TIOBEPXHOCTSIMU.

13.  Haiitu o6bem Tena, 3aZJldHHOTO OTPAHWYUBAIOLUMU €TI0 TTOBEPXHOCTSIMH.

14. Haiiti 06beM Tena, 3a/JaHHOTO OrPaHUUYMBAIOIIMMU €r0 TIOBEPXHOCTSIMU.

15.  Haiiti o6bvem Tena, 3aJaHHOTO HEPaBeHCTBAMHU.

16. Teso V 3ajaHO OrpaHUUYUBAIOLMMU [TOBEPXHOCTIMHU, H — nnotrocts. Haiitu Maccy TeJia.

Ne 1

-1 0 0 0
1. fdy f fdx+f dy f fdx; 2. ff(12x2y2+16x3y3)dxdy, D:x=1, y:x2, y:—\/;.
2+y D

-2 —@2+y -1 —ﬂ—y

3. ﬂ ye¥'?dxdy, D:y=In2, y=In3, x=2, x=4; 4. ﬂnyzexydxdydz, V X=(Z),_y0221,_)1:x,
D % =VU,Z—1.

5. ﬂf xdxdydz V:y:10x,y:0,x:1, 6. y=3/x, y=de*, y=3, y=4.
v z=xy,z=0.

7. yP=2y+x*=0, y*—4y+x*=0, y=x/\3, y=13x.
8. D:x=1, y=0,y°=4x(y>0]; py=7x*+y. 9. D: x*+y*/4<1; u=y".
10. }’216@,y=\/ﬂ,z:0,x+z=2. 11. x2+y2=2y,z=5/4—x2,z=0.
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12. y:5x2+2,y:7,z:3y2—7x2—2,z—3y2—7x2— .13, z—\/9 X'=y*, 92/2=x"+y".

1<x? +y +2z <49

14. z=2-12(x*+y?|, z=24 x+2. /X wy [ 2 +y
35

16. 64(x%+y2=2%, X*+y*=4, y=0, z=0 y>0, 220/, p=5x+ /4

Ne 2

0
1. fdy f fdx+fdy f fdx; 2. ﬂ 9x°y*+48x’y’ dxdy, D:x=1, y——xz,y=\/;.
D

—\y 1 —\2—}/2

3. ﬂy sin%dxdy, D:y=im, )’ZE, x=0; 4. ﬂf xX*zsin|xyz| dxdydz, V x=2,y=m,z=1,
D

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

1

1+X+y+£

34 8
7. X’—4x+y’=0, x*-8x+y*=0, y=x/4/3, y=0.
8. D:x*+y*=1,x"+ y’=4,x=0,
y=0[x20,y=0/; p=(x+y)/(x*+y*).
10. y=5vx,y=5x/3,2=0,z=5+5vx/3. 11. x¥*+y’=y, ¥’+y’=4y, z=Vx’+y?, z=0.
12. y=5x=2, y=—4x*+7, 1=4+9x*+5y?, z=—1+9x°+5y".

13. Z:15\/x2+y2/2, z:17/2—x2—y2

X
;2 dxdydz, V' §
=0,

+ X2
PR RS x=v36—y* x=6-136—y".
y=0,z

X =0.

9. D:1<x*/9+y*/4<2; yséx,y:y/x.

15. 4<x’+y’+z°<64,
14. z=10((x—1)*+y?]+1, z=21—20x. \/X2+y2

15
16. X4y +22=4, XP+y>=1, [P+ y2<1), x=0 [x>0), p=4|z].

2 2
st\/_x ;y , —V3x<y=<0.

Ne 3

1 V2 2—y?
L. dedeHfdy fy fdx; 2. ﬂ(36X2y2—96x3y3]dxdy, D:x=1, y=—x", y:i’/},
0 0 D

3. J[ yeosxyaxdy, Diy=nl2, y=n, x=1,x=2; 4. [[[ ychl2xyldndyaz, v (¥ V7 =2 7=
D v =0,z=2.

5. ([[ 15 y2+ 22 dvdydz, v 2=V X¥YEL g s 2egy gy=—xy<0.
fy (y ) Y x=0,y=0,z=0. Y y y=<0

7. Y =6y+x’=0, y*—8y+x*=0, y=x/v3, y=13x.

8. D:x=1, y=0,y’=4x|y>0/; u=7x*/2+5y. 9. D: x*/9+y*/25<1,y>0; u=x"y.
10. x*+y*=2,y=vx,y=0,2z=0,z=15x. 11. x*+y’=8+2x, z=x*+y*—64, z=0(2>0).
12, x==5y*+2, x=—=3, z=3x*+y’+1, z=3x"+y*-5.

13. z=vV4—x*—y?, 2=7[x+y2)/255.
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15. 4<x’+y’+z°<64,
14. z=8[x*+y?|+3, z=16x+3. 2, .2
[x*+y?) s X2 By =0,

16. x*+y*=1, x*+y*=2z, x=0,y=0, z=0[y>0, x>0/, p=10x.

Ne 4

I 2 2y
1. fdyfyfdx+fdy fyfdx; 2. [[118x2y*+32x° y*|dxdy, D:x=1, y=x°, y=-x.
0 D

0 0 1

o

) 2 —Xy/4d d D. :0 :2 —y 4. 8 2 2XyZd d d V X:_l,yZZ,Z:]_,
gye W AERIEE I f{f yze e Y=o, y=0,2=0.

i

I (3x+4y)dudydz, v yEYE0AEL gy x=-2y,

* 2=5(x*+y?),z=0.
7. x*=2x+y*=0, x*~4x+y*=0, y=x, y=0.
8. D:x’+y’=9,x’+y°=16,x=0,y=0 (x>0, y>0|; p=(2x+5y)/(x*+y°).
9. D:x*/9+y*/25<1, y=0; u=7x"y/18.
10. x+y=2, y=Vx,z=12y,z=0. 11. x*+y*+4x=0, z=8—y?, z=0.

12. x=2y*=3,x==7 y*+6, z=1+Vx*+16 y*, z=—3+Vx*+16 y*.

13. z=V64—x"—y*, z=1,x"+y*=60 (enympu yuindpa).
15. 4<x’+y*+2z°<36,
14. z=2—20((x+1)%+y?|, z=—40x—38. X+ y?

> O<y<—x/v3.
V4 63 5 Yy X V[_

16. x2+y2:%z2, x2+y2:;z, x=0, y=0 [y>0, x>0/, p=80 yz.

Ne 5

-1 0 0 0
L. f dx f fdy+fdxffdy; 2. ﬂ(27x2y2+48x3y3jdxdy, D:x=1, y=x, y=—Vx.
D

-2 —2-¥ -1 X

x=1,y=2x,y=0,
z=0,z=36.

o

. ﬂysinxydxdy, D:y=nl2, y=n, x=1,x=2; 4. ﬂf x*sh(3xy|dxdydz, V
D v

y=9x,y=0,x=1,
z=Vxy,z=0.

7. Y =8y+x’=0, y’—10 y+x*=0, y=x/v3, y=v3x.

8. D:x=2, y=0,y’=2x[y>0[; pu=7x*/8+2y.

9. D:1< x*/4+y*<4,y>0,y<x/2; u=8y/x’.

10. x=20v2y,x=5v2y,2z=0,z+y=1/2.

11. x2+y2:6x, x2+y2:9x,zzvx2+y2,y:0(y£0], z=0.

(@a]

[ 1+2x% | dxdydz, v : 6. y=3/x, y=8¢", y=3, y=8.
\%
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12, y==-6x"+8, y=2, 1=x=x"=y*~1, z=x—x"=y’~5.
13. z= é—6—x2—y2,22:x2+y2.

15. 1<x*+y*+z°<36,

14. z=4—14|x*+y?|, z=4—28x. 2, 2

( Y ) z= ggl’ —\/EXSyS\/EX.
16. x*+y*+z°=1, x*+y*=47°, x=0,y=0, (x>0, y>0, z>0/, p=20z.
Ne 6

N2 arcsiny arccos y

1. f dy f fdx+f dy f fdx; 2. ﬂ 18x*y*+32x7y dedy, D:x:1,y=—xz,y=%/;.
0 D

0 142
x=1,y=mn,z=2,
x=0,y=0,z=0.

w

: foyzcos%dxdy, D:x=0, y=x/2, y:\/g; 4. fy y?zcos xyzdxdydz, V

a1

: fﬂ(27+54y3)dxdydz, V:y:x,yZO,x=1, 6. y:\/;/Z, y:i, x=16.
v z=vxy,z=0. 2X

7. X’—4x+y*=0, x’~8x+y*=0, y=0, y=x.

8. D:x2+y2:1,x2+y2:16,x:0,y:0(xZO,yZO];u:(x+y)/(x2+y2).

9. D: x*/9+y*<1,x>0; u=7xy".

10. x:56/2,x:5y/6,z:0,z:g(3+fy). 11. x*+y*=6+2y, z=x’+y*—36, z=0 (2>0.

12. y=5x=1, y==3x"+1, z==2+\3x*+y*, z=—5+\3x*+y".

13. z:3\/x2+y2, z:10—x2—y2
15. 25<x2+y2+22S100,

14. z=28((x+1)*+y?|+3, z=56x+59.
iied 2= | 51V Jaxsy=—3x.

16. 36(x*+y?|=2%, x*+y*=1, x=0, =0 (x>0, z>0), u=%(x2+y2)-

Ne 7
-1 \2+

1. fdy f fdx+f dy f fdx; 2. ﬂ(18x2y2+32x3y3]dxdy, D:x=1, y=x°, y:—\/}.
D

-1

3. ﬂ4ye2xydxdy, D:y=In3, y=In4, x:; x=1;

4. ﬂf y“cos

=15x,y=0,x=1 2
5. dxdydz, VY Y=UX=L 6 x=5—y? x=—4y.
fifyxyz 1=y.220. x=5-y",x=4y

x=0,y=—1,y=x/2,
z:O,z:—nz.

xy |dxdydz, V[

7. y'—4y+x*=0, y’'—6 y+x*=0, y=x, x=0.
8. D:x=2, y=0,y’=x/2[y=0]; u=7x*2+6y. 9. D:x*/4+y*°<1; u=4y*,
10. x2+y2:2,x:\/},x:0,z:0,z:30y. 11. x2+y2:2y,z:9/4—x2,z:O.
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12. x=5y°=9, x=—4, z=x+4x—y*—4, 2=x"+4 y—y*+2.
13. 2=925-x—y2, 2=1(x2+2)199.

15. 1<x’+y?+z’<49,
14. z=32(x%+y?|+3, z=3—64x. 0= ;j+y2

16. [X2+y*+22=16, x>+ y’=4, [X+y2<4), u=2l1.

, y<—x/v3,y<—/3x.

Ne 8

=Iny

1. fdy f fdx+fdy f fdx; 2. ﬂ(27x2y2+48x3y3)dxdy, D:x:1,y:—x3,y:\/;.
D

_\y

3. ff4y sin xydxdy , D:x:O,y:\/g, y=x; 4. fﬂ xzzsin%dxdydz, Vv x=1,y=2mn,z=4,
D %

x=0,y=0,z=0.
i+l+£:1 ’ ) 5
5. Jf] “dxdydz, V: 16 8 3 0 6. xX’+y’=12, —V6y=x*(y=<0).
L x=0,y=0,2=0.
16 8 3

7. x*=2x+y*=0, x*~10x+y’=0, y=0, y:\@x.
8. D:x*+y’=4,x*+y*=25, x=0,y=0 (x>0, y<0|; p=[2x-3y|/(x*+y*).
9. D:1<x*/4+y*/9<4,x>0,y>3x/2; u=xly.
10, x+y=2,x=vy,2=0,2=12x/5. 11. x*+y*=2y, ¥+y'=5y,2={x2+y%, 2=0,
12. y=6x°—1, y=5, z=2x"+x—y", 2=2x"+x—y*+4.
13. z=v100—x*~y?, z=6,x*+y’=51 (enympu yuundpa).
15. 25<x’+y’*+z°<121,

14. z=4—6|(x—1)*+y?|, z=12x—8. [ 24 12

(( ) y) — ;l§z§0,y2—xx/§,y2—v3x.
16. (x2+y2):4, x*+y*=82z,x=0, y=0, z=0y>0,x>0|, p=5x.
Ne 9

V2-x°
1. fdx f fdy+fdxffdy, 2. ﬂ 4xy+3x°y’ dxdy,D x=1, y=x’, y=—vx.
-2 D

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

3. ﬂycos2xydxdy,D:y:n/2,y:n,x=1/2,x:1; 4, fﬂyze_xydxdydz,v N
5. fﬂ 3x*+y’ dxdydz VT 0y, x+y=1, 6. y=V12—x%, y=2v3-v12-x*, x=0 [x

x=0,y=0,z=0.
7. y'—6y+x*=0, y*~10 y+x°=0, y=x, x=0.
8. D:x=1, y=0,y"=4x[y>0]; p=x+3y°.
9. D:1<x*/16+y*/4<4,x>0,y=x/2; u=xly.
10. y=17+2x,y=22x,2=0,x+z=1/2. 11. x*+y*+2y2y=0, z=x*+y*~4, 2=0(z>0).
12. x=5y*—1, x==3y*+1, 2=2-x*+6 %, z=—1-Vx*+6 y*.

13. Z:21\/x2+y2/2, z:23/2—x2—y2
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15 y*+2z°<64,

. 4<x*+ ‘<64
14. z=2—4(x*+y?|, z=8x+2. [ 24 12 [ 24 v2
z (X )’),Z X Xy X+y,x$y§0.
35 3
2

16. (x2+y2):%zz, x2+y2:§z, y=0,x=0[y>0, x>0/, y=28xz.

IA

IA

Ne 10
-3

1. fdx f fdy+f dx f fdy; 2. ﬂ 12xy+9x°y* dxdy, D:x:1,y:—x2,y:\/;.

-2 —V4-x? RE Va—x2-2 b

3. HY e dxdy, D: y=2,x=0,y=x/2; 4. [[[ 2y*2e" dxdydz, V x=1,y=1,z=1,
% x=0,y=0,z=0.
3 3
. [[] (15x+302idudydz, v:2=X 375220, 3 o3 g,
fﬂ x+30z|dxdydz, y—x,y 0 x=1, y 2&’}/ o X

7. X*=2x+y*=0, X’—4x+y’=0, y=x/4/3, y=1/3x.

8. D:x*+y*=1, x*+y*=9,x=0,y=0 (x>0, y<0|; p=[x—y//(x*+y?).
9. D:x*/4+y*/9<1,x>0,y>0; u=x"y.

10. y=5vx/3,y=5x/9,z=0,z=5(3+vx//9. 11. x+y =2x, z=10—y?,

12. x==3y*+7,x=4, 2=2+V6x°+y*, z=3+V6x" +y 13. z=V16-x"-y*, 62=x"+y".

16<x +y’+z <1OO

14. z=22((x—1)*+y?|+3, z=47—44x. / /
(( ) Yy ) \/§X<y<0

16. [x*+y?+72=4, x*+y*=7%, y=0, x=0 (x>0, y>0, Z>O , U=6z.

Tema6. KonmpoabHas paboma 10.
Bapuant Ne 1.

1. Peruts BOIIpoC 0 CXOAUMOCTHY YMCJIOBOTO psijia:

iv n+l

a) 2" (n- 1!

y1i

6) n=l 3”

n

n

n+1

>
B) "= nln®(3n +1)
2. BBIACHUTL BOMPOC O CXOAUMOCTH psa (CXOAUTCA aGCOIOTHO, YCIOBHO WM PACXOUTCA):

2n+1
Z—l( v n(n +1)

3. Haiitu paguyc cxogqumocTH (PyHKIIMOHA/IBHOTO psijia:
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i;l.(n +x)"

nn
4. Bbruncauth ¢ TOYHOCTHIO 10 0,001 uHTerpan

1
J'cos x2dx
0

BapuanTt Ne 2.

1. Pemmmts BOIpOC 0 CXOAUMOCTH UYKWCJIOBOTO psfa:
f 2" (n’ +3)
a) m (n+1)!
2n "
2n+5

0

6) n=l
i. 1
B) 1= (3n- 6)./In(n- 2)
2. BBISICHUTB BOIIPOC O CXOJUMOCTH psifia (CXOJUTCst aOCO/MIOTHO, YC/IOBHO M/TM PACXOZMTCS):
(- 1)n-1
~ (n+1)2*"

3. Halitu paguyc cxogquMocTH GyHKLMOHAIBHOTO psijia:

o0 n

Zix4n

n=l n

4. Bbruncauth ¢ TOYHOCTHIO 10 0,001 nHTerpan
0,1

J”sin(100x2)dx
0

BapuanTt Ne 3.

1. Pemmmts BOIpOC 0 CXOAUMOCTH UYKWCIOBOTO psfa:
0 2

n
a) HZ:; (n+2)!
< 2n

3n+5

n

6) n=l

i- 1

B) =2 (2n-1)In(2n- 1)

2. BBISICHUTB BOIIPOC O CXOIUMOCTH psifia (CXOJUTCST aOCOTFOTHO, YC/IOBHO W/ PACXOZMTCS):
o0

_1n-1
T

n=l 3
n+l) —
(n+1) 5

3. Halitu paauyc cxoguMocTH GyHKIIMOHATBHOTO psijia:
Z 2" x"
n=l

4. BbruncauTth ¢ TOYHOCTHIO 10 0,001 nHTerpan
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0,2
_ 2
fe 3 dx

0

Bapuant Ne 4.

1. Pemuts BONpPOC 0 CXOAUMOCTH YMC/IOBOTO psijia:

0 72n
2

a) wa (2n- 1)!
2(3n-1)\"
6) n=l 4n+2

5

B) n=l n3+2

2. BbISICHUTB BOIIPOC O CXOJUMOCTH psiia (CXOJUTCst aOCOFOTHO, YC/IOBHO WU PACXOUTCS):

i;‘ (_ 1)n+1

n
2n+1

3. Haiitu paguyc cxogumocTy (GyHKLMOHAIBHOTO psifia:

S'3HXH

n=1 n

4. BpraucmTh € TOYHOCTBIO 10 0,001 uHTerpan
0,5
J. dx
JA1+ x*
Bapuant Ne 5.
1. Pewmmts BOIPOC O CXOAUMOCTH YUC/IOBOIO PAfa:

0 3n
2

a) (n+2)14"

00 n

B) n= n
2. BBISICHUTB BOIIPOC O CXOIUMOCTH psifia (CXOUTCST aOCOTFOTHO, YC/IOBHO WU/TM PACXOZUTCS):
2 (1)
s nin(2n)

3. Haiitu paguyc cxogqumocTy (yHKIMOHA/IBHOTO psijia:
f 51" 1 ,,

HE

4. Bbruncamts ¢ ToUHOCTHIO 10 0,001 nHTerpan

n
0,2 -x

Jl_e dx
p%

0
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Bapuant Ne 6.

1. Pewmmwts BOIPOC O CXOAUMOCTH YUC/IOBOI'O Psfa:
i. (3n +2)!
a) n=l 10” n2

© n

n-1

n

1

6) n=l 511
- 1
2

B) n=l n2 +2

2. BbISICHUTB BOTIPOC O CXOJUMOCTH psiia (CXOJUTCst abCOTFOTHO, YC/IOBHO WU PACXOAUTCS):

< a2n-1
pACHY
) 3n

3. Haiitu paguyc cxogumocTy GyHKI[MOHAIBLHOTO psifia:
0 6"

3C

n=l n

4. BpruucauTb ¢ TOYHOCTBIO 10 0,001 uHTerpan

0,1
J_ln(l +2X) dx

5 X

BapuanTt Ne 7.
1. PewuuTth BONPOC O CXOAUMOCTH YMC/IOBOTO psijia:
2 6"(n° - 1)

a) n=l I’l!

i- 1

B) n=l 21’1 - 1
2. BbISICHUTB BOTIPOC O CXOIUMOCTH psifia (CXOJUTCST aOCOTFOTHO, YC/IOBHO M/ PACXOZMTCS):

© (1)
y D

~ (zn +1)22n+1

3. Haiitu paguyc cxogumocty GyHKI[MOHAIBLHOTO Psifia:
Z 32n Xn
n=l
4. BpraucmTh € TOYHOCTBIO 10 0,001 uHTerpan
O’JS. dx
; 3 /1 +x°
Bapuant Ne 8.

1. Pewmmwts BOIPOC O CXOAUMOCTH YUC/IOBOI'O Psfa:
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o0

Zn!

a) n=l (3“)'

0

2n

6) n=l 3n +1

o 1
B) nZ:; n/In*n

2. BbISICHUTB BOTIPOC O CXOJUMOCTH psiia (CXOJUTCst abCOTFOTHO, YC/IOBHO WU PACXOAUTCS):

< n+1
-]_"
é( ) =

3. Haiitu paguyc cxogqumocTy QyHKIIMOHA/IBHOTO psijia:

o0 (X - 2)“
Zl 2n+1)3"

4. BpraucmTh € TOYHOCTBIO 10 0,001 uHTerpan

1
J‘sin x2dx
0

Bapuant Ne 9.
1. Pewmmwts BOIPOC O CXOAUMOCTH YUC/IOBOIO PAfa:
i- 5'(n+1)!
a) = (2n)!
51 3n+2
6) n=l 5”

Sv n

B) n=l I’l4 +1

2. BbISICHUTB BOTIPOC O CXOUMOCTH psifia (CXOJUTCST aOCOTFOTHO, YC/IOBHO M/ PACXOZMTCS):

w n
2('1) ;

n=1

3. Haiitu paguyc cxogqumocTyl (QyHKIIMOHA/IBHOTO psijia:

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

Berurcuts ¢ Tounoctsio 10 0,001 uHTerpan

ANGE

B =

0,5

fcos(4x2 )dx
0

Bapuant Ne 10.

1. PemmTh BONPOC O CXOAUMOCTH UHC/IOBOTO Psi/ia:
§14 7= 2)
a) ~ 2n+1n!
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2

§n+1” 1
g) mal 1 2"
&n’-3

B) n= n’

2. BLIHCHI/ITL BOl'IpOC (0] CXO,E[I/IMOCTI/I pﬂ/:[a (CXO,I[I/ITCH a6COJ'IIOTHO, y'CJ'IOBHO NImn paCXO,Z[I/ITCH)I
3 e

= ~N2n-1

3. Haiitu paguyc cxogqumocTy (yHKIIMOHA/IBHOTO psijia:

C 1
2

=2"(x+2)"
4. BpraucauTb ¢ TOYHOCTBIO 10 0,001 uHTerpan
0,3
J'e' 2 dx
0
Kputepuu U 11Kaa OLleHUBaHMS 110 OI[eHOUHOMY CPe/ICTBY «KOHTPOJIbHAsi paboTa»
[ITkasia OLleHMBaHUs KpuTtepuii oLieHMBaHUs
5 KoHTposbHast paboTa BBITIONIHEHA Ha BEICOKOM YPOBHe (TIPaBU/IbHbIE
otBeThl JjaHbl Ha 90-100% BompocoB/3azau)
4 KoHTposibHast paboTa BBITIOSIHEHA Ha CPeZJHEM YPOBHe (TIPaBUTbHbIE
OTBeThI JlaHbl Ha 75-89% Boripocos/3ajay)
3 KoHTposibHast paboTa BbINIO/IHEHA HAa HU3KOM ypOBHE (TIpaBU/IbHbIE
oTBeThI JjaHbl Ha 50-74% BoIpocoB/3ajay)
2 KoHTposibHast paboTa BBITIOSIHEHA Ha HEY/IOBIETBOPUTEIEHOM
ypOBHe (TIpaBU/IbHbIE OTBETHI JlaHbl MeHee ueM Ha 50%)
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TunoBble BADUAHTHI AOMALITHUX 3a/laHU:

Cemecmp 1.
Bapuant Ne 0

1. laHbl KOOpMHATHI BepIIKH TpeyrosbHuKa ABC:
A(—8;-3); B(4;—12); C(8;10).
Heobxoaumo HalTH:
- UIMHY CTOpPOHBI AB;
- ypaBHeHHe cTOpoH AB u BC u ux yrjioBble KO3(QOULMEHTHI;
- yron Y mexnay npsimbiMd AB u BC B pajnaHax;
- ypaBHeHHMe BbICOThI CD U ee /IMHY;
- ypaBHeHHe MeauaHbl AE ¥ KOOpAUHAThI TOUKM KTiepeceueHusi 3TOW MeiuaHbl € BbICOTOM CD;
- ypaBHeHMe NpsIMOU L, KoTopasi IpoXoAUT uepe3 Touky K napasnenbHo K cTopoHe AB;
- KoopAauHaThl Touku F (Xp, ¥e), KOTOpasi HaxOJUTCS CUMMETPUYHO TOUKe A OTHOCHUTEeIbHO
npsamou CD.

2. JlaHo: Touka A(2;5) u mpsamasi y=1. Heo6X04UMO COCTaBUTb ypaBHEHHe [eOMETPUUYECKOr0 MecTa
TOYEK, PaBHOY/Ja/IeHHbIX OT 3a[JaHHON TOKH A ( XasY A) U npsimoid y =d.
[TonyueHHOe ypaBHeHUe NIPUBECTHU K MPOCTeMIIeMY BUAY Y IOCTPOUTh rpadmK KPHBOIA.

3. 3azaHbl /iBe CUCTeMbl JIMHEWHBIX ypaBHeHWM. PelnTh MepByH0 cuCTeMy MeToJoM Kpamepa.
[TosyueHHBIM TIpY pEIIeHUM TIE€PBOH CHUCTEMbI pe3y/bTaT MPOBEPUTH C TOMOIIBI0 MeTOoZa 00paTHOMU
MaTpulbl. BTOpyto cuctemy penivTs € TIOMOLIBIO MmeToga ["aycca.

3x,+2x,—1x,=11, 1x,+2x,—1x,=1,
4x,—1x,+4x,=—10, 3x,+5x,—1x;=1,
1x,+3x,—2x,=9 4x,+7 x,—2x3=2

4. JaHbl KOOpAWHATHI BepllKH nupamusl ABCD:
A(2;-3;1), B(6;1;-1),C(4,8;-9), D(2;-1;2).
Heobxoaumo: o _
- 3amnucaTh BeKTODbI AB’ AC’ AD B OPTOHOPMA/bHOW cCHUCTeMe {Z‘,}', IU Y HalTH MOAYIUA 3TUX
BEKTODOB. -
- Haittu yron mexxay Bektopamu ABu AC.
- Haiitu nipoekiuto Bektopa AD Ha BekTop AB.
- Boeruucuts nomazas rpanu ABC.
- Haiitu 06wem niupamugsl ABCD.

5. [JaHbl KOOpAUHATHI YeTbIpeX TOYeK:
A(-3;-2;-4),B(-4;2;-7),C(5;0,3),M(—1,3;0).
HeobGxomumo:
- CocraBUTh ypaBHeHHe TUVIOCKOCTU Q, KOTOpast MPOXouT uepe3 TOUKUA, Bu C.
- CocTaBUTb KaHOHMUYECKMe ypaBHEHHUs TMpsSMOM, KOTOopasi TMpPOXOAWUT uepe3 TOYky M
NepIrieHJUKYJISIPHO K IJIOCKOCTH Q.
- HaliTu TOUKM mepeceueHusi TIOJIyYeHHOW TIPSIMOM C TUJIOCKOCTBIO QQ M C KOOPAWHATHBIMU
miockoctsamu XOY , XOZ,YOZ.
- Haiitu paccrosiHnue ot Touku M o riockoctu Q.

6. BbruncuTh cieytolue npezesisl (He mob3ysich npaBuaoM Jlonurans).
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lim x’—2x°+3 lim x*+2 lim2x*—3x—2
X - 00 X — 00 X -2
4x°+3x+2 3x°+2x—1 x*+3x+10
lim 3x*+8x+5 lim Vx+4—1 lim2—vx—3
x--1 X--3 X7
3x°+9x+6 x’—9 x*—49
lim 1—cos4 x lim sin 3 x 2
%0 , X0 lim (1+4x)*
X2 ’ tgzx x-0
) X—l XxX+2
lim
x-0 X+3

7. 3azianHyto GyHKIMI0 y = (X| Mcce0BaTh Ha HENPePLIBHOCTE U BBICHUTHL XapaKTep TOUYeK pasphiBa.
CpenaTb cxeMaTHUeCKuii rpaduk

2
x",ecnux<0

tgi,eCﬂu()SXSE
2 2

1 |—
flx|=4>" flx)=
1,ecau x>
2
8. HaiiTu miepByt0 MPOU3BOHYIO YV ', 3a/laHHBIX (DYHKIIUI:
y:2(3x3+4x2—x—2) y=x—In[2+e*+2V e +e'+1]
15vx+1
_ tg x —ctg x . 1 sin’3x
=arctg| +——="— =siny/3+= -
Y J V2 Y 3 cos6x
9. HaiiTi TIepBy0 TIPOM3BOHYIO YV ' 3a[jaHHBIX (DYHKI[HI:
_3t°+1
TR
y:[arcth)H/Z}lniarctng y=x ey t3
y=sin §+t

10. Jana ¢yHkuus y=f (x) n gBa 3HaueHus aprymeHTa X; U X,. Heobxomumo HaiiTu mpubmkeHHOe
3HayeHUe JaHHOW (PYHKLMM MpPU X =X,, UCII0/Ib3ysl ee 3HaueHue Mpu X=X; U 3aMeHss npupoct Ay

dynkipn y=f ( x ) cooTBetcTBytOIMM ArddepeHimanom dy:

y=\/33x2+8x—16§ y=cos(x);

x,=4; x,=3,94 x;=60"; x,=63".

11. BbINOIHUTE TOJIHOE UCCIeloBaHUe 3aJaHHBIX (DYHKLIMKU U TOCTPOUTD UX TpadUKu:

_X+4
= 2 y:

—J3 2
. X y=x—3x"+3
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12. Vcrionb3yst MeTo b1 AvddepeHIMaIbHOTO BIYUCIEHHS, PEIIUTh CIeIyIolIre (Gu3nuecKye 3a/1aumn:
o t

1. Tlpu noAroToBKe K 3K3aMeHy CTYZEHT 3a t iHel u3yuaet T4k |0 HacTb Kypea u 3abbiBaet (a *t)
-10 yacTb. CKOJIBKO IHEH HY>KHO TIOTPAaTUTh Ha MOJTOTOBKY, UTOOBI Oblyla M3y4yeHa MaKCUMaslbHast
yacTh Kypca? PemuThb 3aziauy npu ycaoBuu, uto k=3 a=1/48.

2. Temo wmaccoii my=3000k2 mamaer c BeICOTHI H MeTpoB u TepseT Mmaccy (cropaer)
TIPOTTOPIIMOHA/ILHO  BpeMeHW TmajgeHus. Kosboduiment mporoprmoHanbHoctd k=100ke/c.
CuuTasg, uro HauambHasgt ckopocTbV (=0, yckopenneg=10m/c, HaWTH HaUOOJIBIIYIO
KUHETUUECKYH0 SHEepruto Teja. PemmTh 3afjauy rpu ycaoBuu, uro H =1805 m.

Cemecmp 2.
Bapuant Ne 0

1. Belunc/iiTh Heorpezie/ieHHbIe UHTerpasibl:
f 7x°+40x—96 dx - dx . fxzcos4xdx.

2x*+5x°—12x% JﬂX\/x2—16’

2. BeluncuThb oripefiesieHHbIN WHTerpaJt:

} 4 xdx
0 V[3x—8P—233x—8+4

3. Beurc/muTh miomaab GUrypsl, orpaHiYeHHOM rapaboiaMu:

2
X —X
=——x+1 =——+3x+
y 5 X y > 3x+6

4. BbIUNC/IUTL HeCOOCTBEHHBINM UHTerpasl, Wi YCTaHOBUTh €r0 PacX0AUMOCTh:
00

J' dx

1 X’+4x+13°

5. ccnenoBath GyHKIMIO Z=f X, y| Ha 3KCTpeMyM:_
z:xy—x2—2y2+x+10y—8.

6. Haiitu obujee perrenue (o01wii uHTErpan) A depeHLanssHOTO YpaBHEHHS:
,_8x+5y
Y 5x—2y°

7. HaHo muddepeHManbHOe ypaBHEHWe BTOPOrO MOpsifiKa, KOTOpOe [OMyCKaeT TOHMKeHUe MOopsijKa.
Halitu yacTHOe pelieHre, KOTOPOe Y OB/IETBOPSIeT 3a/laHHbIM HauyaIbHbIM YCIOBUSIM.

4
Xyrr_yr_XZZO, y(l)zg’ y'(l)zs.

8. 3azaHo MHelHoe HeogHOpoAHOe AuddepeHIansHOe ypaBHeHHe BTOPOro Mops/iKa C IMOCTOSHHBIMU
ko3 purpentamy. HaliTh uacTHOe pellleHHe, KOTOPOE YOB/IETBOPSAET IIPUBEJEHHLIM HauaIbHbEIM
YCJIOBHSIM.

y''—2y'—8y=16x*+2,y(0/=0, y'(0)=5.
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9 Peumth cHCTeMy ypaBHEHMI M HaWTH YaCTHblE peIlleHHsi, KOTOpble Y/OBIeTBOPSIIOT IpHBeJEeHHbIM
Haya/IbHbIM yCJIOBUSIM.

dx
_:2 + s
a XY
dy
dr Xtzy,

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

KpuTepuu U 111Kasa OLleHMBaHUs 110 OLeHOYHOMY CPe/ICTBY «UH/MBH/ya/IbHbIe 3a[JaHUsI»

[kana OLIeHUBaHUs Kpurepuii olieHUBaHUs
(vHTEpBan 6aIoB)
3auTeHo [TpaBusbHO pelnieHbl 90-100% 3a7aHui
He 3auTeHo [TpaBusibHO pelieHbl MeHee 90% 3amaHui

O11eHOYHBbIE Cpe/CTBA /ISl MPOMEXYTOYHOM aTTecTaluM (3au/I3K3aMeH)

Cemecmp 1.
3auéT BBICTAB/AETCS MPU YCJIOBUU BBINOJHEHUSI CTYJE€HTOM BCeX MepOIpUSTUN TeKyllero
KOHTPOJIA C TT0JIOKUTETbHBIM Pe3y/IbTaTOM.

Tunoeoti bunem. Cemecmp 2.

buner Ne 0
Yacrs I. TeopeTrueckuit Borpoc.

(TTosTHOCTBIO PACKPBITHIN BOIIPOC OLleHWBaeTcs B 1 Gan).
1. TTonsATHeE TEpBOOGPA3HOL

Yacts II. 3asaHve HauaJIbHOTO YPOBHS CJIO’KHOCTH.
(TIpaBU/IbHO BBITIOJTHEHHOE 3a/jaHKe OLleHWBaeTcsi B 2 Oasia).
1. HaiiTu pelueHysi ypaBHeHUH 2. BeIuMC/IUTh Heolpe/je/leHHblM UHTerpasl

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

Yacrs I11. 3asanue 6a30BOr0 YPOBHSI CJIOKHOCTH.

(TTpaBW/IbHO BBITTOTHEHHOE 3a/laHue OljeHnBaeTcs B 1 6an).

3. TIpouHTErprpOBaThH PaI[MOHATBLHYIO [PO0b
(2x+16)dx

dx
(x+1)(x*+4 x+13]

4. IOna GyHKImMM u=5x"y—3xy+x  HalTH IpaJUeHT M MPOM3BOAHYI0O B TOuke A TIO
HarpaBJ/IeHUI0 BEKTOpa $=AB: A (1;2 ;= 1), B (3;— 1; 0).

Yacts IV. 3aaHue NOBBILLIEHHOTO YPOBHS CJIOKHOCTH.
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(TTpaBW/IbHO BBIMOTHEHHOE 3a/iaHue — 1 Gas).

1. Haiitu perienusi ypaBHeHUI
3x

y''+3y'=3xe 7;

KpuTepuu U 11iKasia OLleHWBaHKs 110 OL]eHOYHOMY CpPe/ICTBY ITPOMEXKYTOUHBIM KOHTPOJIb (3K3aMeH)
[ITkana oLeHUBaHUSA Kpurepuii olieHUBaHUs

oTnYHO (5) CryzeHT 171y60KO M B MOJHOM 00bEMe BafieeT MPOrpaMMHBIM
MarepuajoM. ['pamMOTHO, WCuepnbIBarolie U JIOTUYHO €ro
v3fiaraeT B yCTHOW Wid nucbMeHHOW (opme. [Ipu sTom 3HaeT
PEKOMEeH/I0BaHHYIO JIUTepPaTypy, MPOsBIIsieT TBOPUECKUU MOJXO],
B OTBeTax Ha BOMPOCHI U TMPaBUJILHO 0OOCHOBBLIBAeT NMPHHSTHIE
pellleHusl, XOpOLIO BjaJeeT yMEeHUSMM W HaBblKaMH [pU
BBITIOJIHEHUU NTPAKTUYEeCKUX 3a/1a4.

xopotuo (4) CTyzeHT 3HaeT NMpPOrpaMMHbINA MaTepuasa, TPaMOTHO U IO CYTU
v3jiaraeT ero B YCTHOM WIM TNMCbMEHHON ¢opMe, [AomycKas
He3HauuTe/lbHble HETOUHOCTU B YTBEP)KJEHUSAX, TPaKTOBKaXx,
orpejie/IeHUsIX U KaTeropusix WM He3HauuTe/lbHOe KOJIMUeCTBO
oumbok. Ilpu 3TOM BafieeT HEOOXOJUMBIMHM YMEHUSMH WU
HaBbIKaMU NPY BINO/IHEHUH NTPAKTUYECKUX 3a7a4.
yZI0BJIETBOPUTEJBHO (3) CTyleHT 3HaeT TOJbKO OCHOBHOM TMpPOrpaMMHBIA MaTepual,
JI0TlyCKaeT HeTOYHOCTH, He/J0CTaTOYHO YéTKHe (hOpMyJ/IMPOBKHY,
Heroc/eZloBaTe/lbHOCTh B OTBeTax, MU3/araeMblx B YCTHOW WU
nucbMeHHOW ¢opme. IIpy 3TOM HeZOCTaTOUHO Bjajeer
YMEHUSIMA 1 HaBbIKaMM TPH BBITIOJIHEHWY MPaKTUUYECKUX 3a/ay.
HonyckaeT 10 30% ommMbOK B M3/1araeMbIX OTBETaX.
HeyZl0B/eTBOpUTe/bHO (2) | CTyZeHT He 3HaeT 3HAuUTe/NbHOM YacTW IPOrpaMMHOIO
Matepuana. [Ipy 3ToM AomMycKaeT MPUHLUNUAIbHBIE OLIMOKA B
Jl0Ka3aTe/IbCTBax, B TPAKTOBKe MOHATUN U KaTerOpUM, MPOsIB/ISeT
HU3KYIO KyJbTyPy 3HaHWM, He BjaJileeT OCHOBHBIMM YMEHUSMH U
HaBblKaM{ TPYU BBINIOJIHEHWM IIpaKTU4YecKUx 3afad. CTygeHT
OTKAa3bIBaeTCs OT OTBETOB Ha [JONOJIHUTE/IbHbIE BOIPOCHI
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9. OcoOeHHOCTH OpraHu3anuy 00y4YeHNs /1A JIUL C OTPAaHHYEHHBIMH BO3MO)KHOCTSIMH 3/{0POBbSI M1
WHBa/IN/IOB

[Tpu Heob6xoAUMOCTU paboyasi mporpamMma yueGHOM JUCIUTUIMHBI MOKET OBbITh aJjanTUpOBaHa /IJist
obecrieueHrsi 00pa30BaTe/IbHOTO TMpPOLECCA WHBAWOB WM JIUI] C OrPAaHUUYEHHBIMH BO3MOXXHOCTSIMU
3/JOPOBBS, B TOM UMCJIe C IPUMeHeHHeM 3/IeKTPOHHOT0 00yueHHs] U JUCTAHIIMOHHBIX 00pa30BaTeTbHBIX
TEeXHOJIOTUM.

Onsi aroro TpebyeTcs 3asiBjieHWe CTy/leHTa (ero 3aKOHHOTO TMpe/CTaBUTess) M 3ak/roueHue
TICHX0JIOT0-MeIUKO-Tiefiaroruueckor komuccnu (ITMIIK). B cydae HeoO6X0[UMOCTH 00yYarOUUMCST U3
Yucaa UL C OrpaHUYeHHbIMU BO3MOXKHOCTSIMU 3[J0pOBbsi (110 3asiBlIeHUIO oOydJarolerocs), a Ajis
WHBA/IUZIOB TakKke B COOTBETCTBUM C WH/WBH/ya/JbHOW TMPOrpaMMOl peadWIuTaliyi WHBA/IHUAA MOTYT
TIpe/I/laraThCs CIe[yIOIIie BapUaHThbl BOCTIPUSTUS yueOHOM MH(POPMAIUK C YUEeTOM UX UHAWBU/Ya/TbHBIX
ncuxou3nueckux 0COOeHHOCTeMH:

— CO3[laHMe TeKCTOBOW BepcHMu J000r0 HeTeKCTOBOTO KOHTeHTa [ijii ero BO3MOKHOTO
nipeoOpa30BaHus B a/lbTePHATHBHBIE (DOPMBI, YAOOHBIE JJIs Pa3/IMUHBIX MT0/Ib30BaTe/el;

— Co3/laHue KOHTEeHTa, KOTOPhI MOXXHO TIPeJCTaBUTh B Pa3/IMUHBIX BUJaX 0e3 IMOTepy [JaHHBIX
WA CTPYKTYPBI, TIPeyCMOTPETh BO3MOXKHOCTh MacCIITaOMPOBaHUs TeKCTa U M300pakeHUH Oe3 morepu
KayecTBa, MpeJyCMOTPEThb JOCTYITHOCTh yIIpaB/ieHUs KOHTEHTOM C K/laBUaTypPbl;

— CO3/laHHe BO3MOXKHOCTEH [jisi 00YUaroIUXCsl BOCIIPUHMMATh OHY W Ty >Ke WH(OpMaIuio u3
pa3HbIX HCTOYHWKOB, HAllpuMep, TakK, UTOObI JiMila C HapYyIIeHUsSIMH C/lyXa Toydajud WHGOpMaI|io
BU3YaJ/IbHO, C HAPYLIEHUSIMU 3PeHHUs — ay/IUaJIbHO;

— TIpUMeHeHHe TIPOrPaMMHBIX CPeJICTB, 00eCTeunBalIUX BO3MOXKHOCTh OCBOEHHS] HABBIKOB U
yMeHHH, (OPMUPYEMBIX JUCIMIUIMHON (MOZYJieM), 3a CUET a/lbTepHAaTUBHBIX CIOCOOOB, B TOM UHCJ/Ie
BUPTYa/bHbBIX JTAOOPATOPUA ¥ CUMYJISILUOHHBIX TEXHOJIOTHA;

— TIpUMEHEeHHe 3/IEKTPOHHOTO O0yueHUsl, AMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJOTUH IS
repejaui  MH(GOpPMAIMKM, OpraHW3al[id pPA3/UUHBIX (OPM WHTEPAKTUBHOW KOHTAaKTHOM PpaboThI
o0yuJarolerocsi ¢ mperozaBaresieM, B TOM YHC/ie BeOWHApOB, KOTOPbIe MOTYT OBITh WUCTIOb30BaHbI [Iist
TpOBe/IeHUs1  BUPTYa/ibHbIX JIeKIUA C  BO3MOXKHOCTBIO  B3aMMO/IeCTBUSI BCEX  yYaCTHUKOB
JUCTAHIIMOHHOTO OOyueHWsl, TIPOBE/IEHUS CEMHUHApOB, BBICTYIUIEHUS C [JOK/IaZlaMA U 3alllUThI
BBITIOJTHEHHBIX PaboT, MPOBe/IeHHsl TPEHWHI'0B, OpraHU3al[uK KOJIJIEKTUBHON PabOoThI;

— TIpUMEHEeHHe 3JIEKTPOHHOTO O0yueHUsi, AMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJOTWH /IS
opraHu3aluu opM TeKyIero U poMeKyTOUHOTO KOHTPOJIS;

— yBeJIMUeHHE TIPOJIO/DKUTEILHOCTH CAaud  OOydYaromMMCs WHBAIWAOM WIA JIAIOM C
OrpaHMYeHHbIMU BO3MOXKHOCTSIMU 37I0POBbsI (DOPM TIPOMEXKYTOUHOM aTTecTal[dd TI0 OTHOIIEHWI0 K
YCTaHOBJIEHHOW MPO/IO/DKUTE/IbHOCTU UX CllauM:

— TMPOJOJ/DKUTETbHOCTh CJlauM 3a4yéTa WM 5K3aMeHa, MPOBOAMMOro B NMUMCbMEHHOW (opme, — He
6osiee uem Ha 90 MUHYT;

— TIPOZO/DKUTENHHOCTh TIOATOTOBKMA O0OydYarolerocss K OTBETy Ha 3auéTe WIM 23K3aMeHe,
TIPOBOJJUMOM B yCTHOU (hopme, — He Oosiee uem Ha 20 MUHYT; — TPOZAO/DKUTETHBHOCTh BBICTYTUIEHUS
oOyuarolierocs rp 3aluTe KypcoBoii paboTsl — He 6osiee yeM Ha 15 MUHYT.
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JIMCT M3MeHeHHUH U I0T0/THeHHH

n/mn

Bunbl nononHenni u
V3MeHeHU!

[Jara 1 Homep MPOTOKOJIa
3acefiaHus Kadespbl
(xacdenp), Ha KOTOPOM OBLTH
paccMoTpeHbI U 0100peHb!
Vi3MEHEeHUsI U I0N0JTHeHUsI

[Mopnucsk (c pacirgpoBKOit)
3aBe/iyroiiero Kadeapoi
(3aBeaytolux Kadeapamm)
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