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1. Heanb, 3a1a4u ¥ NJIAHHPYeMble Pe3yJbTaThl 00yUYeHUs MO TUCIUIJINHE
MaremaTuka

[lenpt0o ocBOeHUSA IUCUUIUIMHBI «MareMatukay sBiseTcss (OpPMHUPOBAHUE
JUYHOCTU  CTYAEHTa, pa3BUTHE €ro  CIOCOOHOCTH K  JIOTUYECKOMY H
MaTEMaTUYECKOMY MBIIUICHUIO, TPUOOPETEHUE HABBIKOB PEIICHUS] MAaTEeMaTHUYECKUX
3a/lay, a Takke (POpMUPOBAHUE KOMIIETCHIIMM, HEOOXOIUMBIX JIJISi MCIOJIb30BaAHUS
MaTEeMaTUKHU B y4eOHOM, Hay4HO! U MTPO(PECCUOHAILHOMN eI TEIbHOCTH.

3amavyaMyl JUCITUTUTHHBI SBIISIOTCS:

* chopMmupoBaTh y OOYYAIOIIMXCS MPEACTABICHHE 00 HIEIX U METOJax
BBICIIICH MAaTEMATHUKH;

* HAYYUTh OOYYAIOUIUXCSA METOJIaM PELICHUS] MAaTEMAaTHUECKUX 3a]1ay4;

* chopMHUpOBaTh HABBIKM Yy OOYYArONIMXCS MO BBIOOPY METOJA PEIICHHS
KOHKPETHON MaTeMaTUYEeCKOH 3a1auH;

* MPUBUTH HABBIKKU Yy OOYYAIONIMXCS K PEHICHUIO MPUKIAAHBIX 3a7ad
METO/IaMH MaTeMaTHUYEeCKOTO aHaJln3a.

KomnereHunu u UHIUKATOPBI, (POpMUpPYEMBIE Y 00YHaIOIIUXCS:

KO[[ 1 HAUMCHOBAaHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HHAWKATOpPA

OIIK-3 — CriocoOeH mpuMeHSTh
COOTBETCTBYIOUIHH (HPU3HUKO-
MaTeMaTHYeCKHi armapar, METO b
aHaJIM3a U MOJIETIMPOBaHUS,
TEOPETUYECKOTO U HKCIIEPUMEHTATILHOTO
UCCIIEIOBaHUS MPU PELICHUU
npogecCHOHANBHBIX 3a]1a4

OIIK-3.1 — O6nagaer HaBbIKAMU TPUMEHEHUs
MaTeMaTU4eCcKOoro arnmapaTa

2. Mecto nucuunnHbl B cTpykrype OII
[Tocnenyroume aucuurimebl  (Moxynn): duzuka, MexaHuka, MOArOTOBKA K
MPOLIETyPE 3aIIUTHI U 3aIUTa BRITYCKHON KBATU(UKAIIMOHHON pabOTHI.

3. CTpyKTypa U coaepkaHue TUCUUILIMHBI
3.1. CTpyKTypa 1M CHUILIHHBI
Jist ouHOM PopMBI 00yUEHUS

Bun yuebHoit paboThl Bcero | Bceero CemecTpbl

3E 4acoB 1 2 3
OBIIAA TPYTOEMKOCTD ITNCHUTTJIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 ) 112 | 58
AYJIMTOPHAA PABOTA 7,3 262 120 | 90 52
Jlexumu 295 | 106 | 52 | 36 18
[IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS 435 | 156 | 68 | 54 34
JlabopaTopHbie pabOThHI - - - - -
CAMOCTOATEJIbBHAA PABOTA OBYUYAIOIIET'OCA 9,7 350 | 132 | 162 56




IIpopaboTka yueOHOTO MaTepHuana 7,7 | 278 | 96 | 126 | 56
KypcoBoli npoekr - - - - -
KypcoBas pabora - - - - -
IToaroroBka K NpOMEKyTOYHOM aTTECTALUN 2 72 36 | 36 0
[TpomexyTOUHAS aTTECTAIINS: 3 C) 3
Jliis 3a0uHOM (hOpMBI 00yUEHUS
Bun yaeOHO# paboThI Bceero | Bceero CemecTpsbl

3E 4acoB 1 2 3
OBILAS TPYJIOEMKOCTb JIUCLIUTUIMHBI 17 | 612 125212521 108
KOHTAKTHAA PABOTA* - 149 60 49 40
AYJIUTOPHAS PABOTA 2,11 | 76 | 30 | 18 | 28
Jlexkuun 0,83 30 12 8 10
[IpakTuueckue (CeMUHAPCKUE) 3aHATHUS 1,28 | 46 18 | 10 18

JIaGoparopHblie pabOTHI - - - - -

CAMOCTOSTEJIbHA Sl PABOTA OBYUAIOIIETOCS | 14,89 | 536 [ 222 [ 234 ] 80

ITpopaboTka yueOHOTO MaTepHuania 14,28 | 514 | 213 | 225 76

KypcoBoit npoekr - - - - -

KypcoBas pabora - - - - -

[ToaroroBka K mpoOMEXyTOYHOM aTTECTAllUN 0,61 22

Ul ©
Ul o
Wl A

[IpomMexxyTouHas aTTecTanus:

3.2. Conep:kanve AMCHUIUIMHBI, CTPYKTYPHPOBAHHOe MO0 pas3aejaM M
BH/aM 3aHATHH

Paznenst Pacnpenenenune ®opMel 1 WNHunexcsl
JUCITUTUTUHBI & TPYIOEMKOCTH BT WHIUKATOPOB
§ 110 BH1aM y4eOHOM paboThl | KOHTpOIIs GopMuUpPyEMBIX
o = e : O KOMIIETCHIIUH
S |2l E| 3
Paznen 1. 58 12 16 30 TK1,TK3 OIIK-3.3, OIIK-3.Y
Jluneiinas anrebpa u
aHaJTUTHYECKas
T€OMETpUs
Paznen 2. 126 32 44 50 TK1,TK2, | OIIK-3.3, OIIK-3.V,
Marematrnueckui TK3 OIIK-3.B
aHaim3. Yacts 1
Pa3znen 3. 32 8 8 16 TK3 OIIK-3.3, OIIK-3.Y
Teopus
BEPOSTHOCTEMN

OK3aMeH 36 36 OM 1 OIIK-3.3, OIIK-3.VY,




OIIK-3.B
Hroro 3a 1 cemectp 252 52 68 132
Paznen 4. 156 28 42 86 | TK1,TK2, | OIIK-3.3, OIIK-3.V,
Marematuueckuit TK3 OIIK-3.B
aHaym3. Yactp 2
Paznen 5. 60 8 12 40 TK3 OIIK-3.3, OIIK-3.Y
OCHOBBI TEOPUH MOJIS
DKk3aMeH 36 36 OM 2 OIIK-3.3, OIIK-3.Y,
OIIK-3.B
Hroro 3a 2 cemecTp 252 36 54 162
Paznen 6. 44 8 16 20 TKI1,TK3 OIIK-3.3, OIIK-3.Y
Teopus ¢pyHKUMN
KOMILJIEKCHOTO
MIEPEMEHHOTO
Paznen 7. 34 6 10 18 TK2,TK3 OIIK-3.3, OIIK-3.Y
OnepanmoHHoe
MCUHNCIICHUE
Paznen 8. 30 4 8 18 TK3 OIIK-3.3, OIIK-3.Y
YucneHHble METOIbI
3auer OM3 OIIK-3.3, OIIK-3.V,
OIIK-3.B
Hroro 3a 3 cemecTp 108 18 34 56
UTOoro 612 | 106 156 | 350

3.3. Conep:xxanue IMCHUIIUHBI

Paznen 1. Jlunelinas anreOpa u aHAIUTUYECKAS] TEOMETPHSL.

Tewma 1.1. Matpuub! u onpeaenurenu. Jluneiinas anredpa

Marpunsl. Onpeaenurenn. Meron Kpamepa pelieHUss CUCTEM JIUHEHHBIX
ypaBHeHui. [lelictBus ¢ wmarpuuamu. JIMHEWHbIE BEKTOPHBIE MPOCTPAHCTBA.
JluneiiHast 3aBUCUMOCTh M HE3aBUCUMOCTh. Pa3smMepHOCTh M 0a3uc JHUHEWHOTO
IIPOCTpAaHCTBA. ba3ucHbli MUHOp MaTpuubl. Panr marpunsl. BerumciieHne padra
Matpuipl. COBMECTHOCTh CHCTEM JIMHEMHBIX ypaBHeHUW. Teopema KpoHekepa-
Kanennmu. Pemenue cucrem meronom ["aycca.

Tewma 1.2. BektopHas anredpa v aHaIUTUYECKast TE€OMETPUS

Bekrop. JlekapToBbl KOOpAMHATBI BEKTOpa W TOYKW. Hampasisronme
KOCHHYCBI BeKTOpa. [[nmHa BekTtopa. [leneHume oTpe3ka B [aHHOM OTHOILECHUH.
JIunelinble onepaunu Haja BekTOpaMmu. basuc. CkansipHOE, BEKTOPHOE U CMENIAHHOE
IIPOU3BEACHUS BEKTOPOB, NX T€OMETPUUECKHM CMBICI. [IpsiMas Ha MIIOCKOCTH, BUIBI
YPaBHEHMUM NPSAMOM HA MIIOCKOCTU. [ITOCKOCTh M npsiMast B IpOCTpaHCTBE. B3auMHoe
PaCIIOJIOKEHUE IUJIOCKOCTEN M mpsAMbIX. Kpusbie BTOporo nopsiaka. [loBepxHoctu
BTOPOTO NOPSIIKA.

Pa3nen 2. Marematnueckut ananus. Yacte 1.

Tema 2.1. BBenenne B MaTeMaTUUCSCKUI aHAIN3

[TonAaTne MHOXECTBa, ONEpalMi HaJ MHOXecTBaMU. Buael yucen. OyHKIUA
JEHCTBUTENLHOTO MIEPEMEHHOT0, CIIOCOOBI 3a1aHus, BUAbl. OCHOBHBIE 3JIEMEHTapHbIE
bynkuun, wux rtpaduku. YwucnoBeie mocieaoBaTeNbHOCTU. [Ipemen uumcnoBoi
nocienoBatenbHocT. l[lpenen Qyukmuu. HenpepsiBHOCTh  dyHKIMHU. Toukn
pa3phiBa, UX KiaccuUKaius.

Tewma 2.2. [luddepenimanbHoe ncuuciaeHue GyHKIUU OJHON IEpeMEHHOM




[IpousBogHasi (QyHKIUHU, €€ TEOMETPUUYECKUH M MEXaHUYECKUH CMBICI.
Jubdepennman pyuakmuu. [IponsBomHbIe CI0KHON, 0OpaTHOW (YHKIMU, (DYHKITHH,
3aJJaHHBIX HESBHO W mapaMeTpuuecku. [Ipon3BoaHas CIOKHO-CTETIEHHON (YHKITHH.
OcHoBHble Teopembl 0 nuddepennupyemsix ¢GyHkiusax. I[lpousBoanbie u
muddepernmansl  BeicuX mopsiakos. [IpaBumno Jlonurans. PaznoskeHue oCHOBHBIX
aneMeHTapHbIX GyHKIUA 1o dopmyne Teinopa. HcciaegoBanus GyHKIUH W
NOoCTpoeHue rpaduka.

Tema 2.3. luddepenimanbHoe HCHUCTICHHE PYHKIIMA MHOTHX TIEPEMEHHBIX

QOYHKIMM HECKOJIbKUX IEPEMEHHBIX, MPENe U HENPEPBIBHOCTh. YacTHBIE
npou3BoAHbIE U U depeHansl IepBoro W BhICIIET0 MOpAAKoB. [IpousBogHas
CJIO’)KHOM GbyHKIHIH. [lonnas IIPOU3BO/IHAS. HesBHbie byHKIUH.
HuddepenunpoBanne HessBHbIX QyHKUUH. [Ipunoxenus.

Tewma 2.4. InTerpanbHoe HCUUCIEHUE (PYHKIIUN OJHOM EPEMEHHOM

[lepBooOpasnas. HeompeneneHHbli HMHTETpall W €ro CBOMCTBAa. 3ameHa
IIEPEMEHHOW M MHTETPUPOBAHME II0 YacTAM B HEONPEIEICHHOM HHTETpale.
WuTerpupoBanue  palMOHANbHBIX  JIpo0O€H, TPUTOHOMETPUYECKUX  (PYHKIIMMH,
HEKOTOPBIX HpPPAlMOHAIBHBIX M TPAaHCUEHACHTHBIX (QyHKuMA. OnpeaeneHHbIN
WHTErpan, ero cBodcTBa. HecoOcTBeHHble uWHTErpaibl. ['eomeTpuyeckue u
MEXaHHUYECKHUE MTPUIIOKEHUS ONIPEACIIEHHOTO UHTErpaa.

Paznen 3. Teopus BeposiTHOCTEN

Tema 3.1. DneMeHTHI TEOPUU BEPOSTHOCTEN

OcHoBHble MOHATUS Teopun BepositHocTed. KomOunatopuka. Teopembl
CJIO)KEHMSI 1 YMHO)KEHHs BEPOSATHOCTEU. Y CIIOBHAs BEPOATHOCTH. DopMyra mOoIHOU
BeposiTHocTH. Dopmyna baiteca. 3a1aua 0 HaAEKHOCTH dIEKTpUIECcKoi nenu. Cxema
bepuynnu pacnpenenenuss BeposiTHocTed. Popmyna Ilyaccona. CryualiHble
BEJIMUMHBI U CINOCOOBI WX omnucaHus. JluckpeTHas ciydaiiHas BEJIMYMHA, €€
XapakTepucTuku. HenpepblBHas ciydaiiHas BEJNMYMHA, €€ XapaKTEPUCTHUKHU.
HopmaneHoe pacnpeneneHue BEpOSTHOCTEN.

Pa3nen 4. Marematnueckut anainms. Yacte 2.

Tema 4.1. KommuiekcHbie uncia, GopmMbl KOMITIEKCHOTO Yucia. JlefcTBust Haj
HuMH. O0acTH U JIMHUU Ha KOMIUIEKCHOM MJI0CKOCTH

Tema 4.2. O6bikHOBEeHHBIE AU DEepeHITnaIbHbIe YPaBHEHUS

Huddepennmansuble  ypaBHEHHs TepBoro rmnopsiaka. 3amada  Komw.
Juddepenunanbiple ypaBHEHUS BBICIIUMX MOPSAKOB. YpaBHEHHUS, IOIYCKAIOIIUE
NOHW)KEHHe Tnopsanka. JIuHeiHsle nudQepeHIranbHble ypaBHEHUS BTOPOTO U
BBICIIIETO TOPSAJKOB. MeTO/l Bapuallii MOCTOSIHHBIX. Y PABHEHHUS C MPABOM YaCThIO
cnenuanbHoro Buaa. Cuctemsl 1udpepeHnanbHbIX YpaBHEHUH.

Tema 4.3. Teopust psaoB

Yucnoseie psaasl. [Ipu3Haku CXOAMMOCTH PSAAOB C MOJOKUTEIBHBIMU YWICHAMMU.
3HaKoNepeMeHHbIe psAabl. AOCOJMIOTHAsS M YCJIOBHasg cxoauMmocTh. [IpusHak
Jleitoauma. @dyuknuonaneHbie psanbl. O6macTe cxoauMocTH. CTEMEHHBIE PSJIbL.
WurepBan cxomumocTu. Teopema Abens. Psapr Teiinopa n Maknopena. Paznoxxenue
byHkuuii B creneHHble psanbl. llpunoxenuss psaoB. Paznoxenuwe ¢GyHkumii B
TPUTOHOMETpHUUECKHUE PsAlbl Pyphe.

Tema 4.4. KpaTHble MHTErpAJIBI

JIBoriHOW ® nAByKpaTHbIM uHTerpai. CBoiicTBa. /JI[BOWHOW WHTErpajl B



MOJIIPHBIX KoopauHatax.  llpuioxkeHus. TpowHOW WHTErpall B JIEKAPTOBBIX,
WIMHIPUYECKUX U chepuuecknx koopauHarax. [IpunoxeHus.

Pa3zpnen 5. OCHOBBI TEOpUHU OIS

Tema 5.1. KpuBonuHeHbIE U TOBEPXHOCTHBIE MHTETPAIIBI

KpuBonunHenHple HMHTETpazsl NEPBOIO W BTOPOro  poja.  YCIOBHSA
HE3aBUCUMOCTH  KPUBOJMHEHHOIO  HHTErpajla OT IYTM  HMHTETPUPOBAHMSL.
[IoBEpXHOCTHBIN UHTETPAI IIEPBOTO U BTOPOro pona. IIpunoxenus.

Tema 5.2. BeKTOpHBIN aHAIA3 U 3JIEMEHTHI TEOPUH OIS

CkansipHble U BeKTOpHbIE noJiA. [Ipom3BoaHas 1o HampasieHUIO. I'pagueHT.
Hupkynsiuuss moyist BAOJb KpuBOW. IloTok mons dvepe3 moBepxHOCTh. Dopmyna
Octporpanckoro-I'aycca. JluBepreHuusi BEKTOPHOTO MOJs, €€ (PU3UYECKUH CMBICIL.
®opmynsl Ctokca, ['puna. PoTop BEKTOpHOro mOJs, €ro (U3WYECKUN CMBICIL.
[loTeHIMAIBHOE U COTEHOUIANBHOE TOJIA.

Pa3nen 6. Teopust pyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO

Brruncnenne 3HAYCHUI GyHKUIMN KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HuddepenuupoBanue u wunterpupoanve DKIIL. Psg Jlopana. OcoOble TOUKH.
Boruetsl. [lpunoxkeHus K BBIUKCIEHUIO ONPEACIECHHBIX U HECOOCTBEHHBIX
WHTETPAJIOB.

Paznen 7. OnepannoHHOE UCUUCTICHUE

[IpeoOpazoBanue Jlammaca, OCHOBHBIE CBOiCcTBa mnpeoOpa3zoBanmii Jlamaca.
[Ipunoxenuss kK  pemeHuro  IudPepeHIHATbHBIX  YPaBHEHHMM UM CHUCTEM
mudpepeHInanbHbIX YPABHEHUH.

Pa3znmen 8. UuncieHHBIE METOIBI

WNntepnonupoBanune QyHkumid. [IpubnmkeHHoe pelieHne anredpandeckux
YpaBHEHUM. [IpuOnm>keHHOE  BBIUMCICHHE  ONPEACNICHHBIX  HMHTErpasoB.
[Tpubnmxennoe pemenue auddepeHmaIbHbIX YpaBHEHUI.

3.4. TeMaTH4YeCKHIl IVIAH NPAKTHYECKHUX 3aAHATHI

Pazmen 1.

Martpuisl. Onpenenutenu. Obpatnas matpuiia. Meton Kpamepa pemienus
CUCTEM JIMHEWHBbIX YypaBHEHUH. Panr wmarpunpl. Pemenwe cucreM ypaBHEHUU
MetonoM ['aycca.

Bekrop. CkanspHoe, BEKTOPHOE M CMEUIAHHOE NPOU3BENCHUS BEKTOPOB.
[Ipsmas Ha mockoctu. [Inockocts M mpsimasi B mpocTpaHcTBe. KpuBble BTOPOro
MOPSJIKA.

Paznexn 2.

O6nacte omnpenenenus ¢GyHkuu. YucnoBsie mnocienoBaTeabHOCTH. [Ipenen
quciaoBo mocnenoBarenbHocTH. llpenen ¢dynkiuu. beckoHeuyHO Maibie U
o6eckoHeuHo Oompie. OMHOCTOPOHHUE TIPENEIbl. 3aMeuaTeNbHbIe TIpeaebl. Touku
pa3phiBa, UX Kiaccu(UKaIus.

Boruucnenne mnpomsBogHoit Gyukumu. uddepennmpoBanue QyHKIUH,
3aJIaHHBIX HESBHO M MapaMmeTpudecku. [IpousBoHAas CIIOKHO-CTETICHHON (DYHKITUU.
['eomerpuuecknit cMmbici Tpou3BoAHOM. [Ipon3BoHbIe BhICIIMX TOPSAKOB. DopMyra
Jleitoauma. [uddepennmansl BBICIIMX TOPAIKOB. BBIYNCIEHHE TIPEAeoB C



nomouibio npasuia Jlonurans. PaznoskeHne OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLIUN IO
¢dopmyne Teitnopa. MccnenoBanus GpyHKINN U IOCTPOEHUE rpaduka.

YacTHble NPOM3BOJHBIE MEPBOTO U BBICHIETO MOPAAKOB. Juddepennuans.
[TpousBoguble U aAu@@epeHInansl CI0KHOM, HESIBHOW (YHKIIMM HECKOJIBKUX
nepemMeHHsbIX. [Ipunoxenus.

3aMeHa NEpEMEHHOW W HHTETPUPOBAHME II0 4YacTAM B HEOIPEACICHHOM
uHTerpasie. HTerpupoBaHue panUOHAIBHBIX JApoO€H, TPUTOHOMETPUUYECKHUX
GYHKIMI, HEKOTOPBIX  HPPALMOHAIBHBIX M TPAHCUEHIACHTHBIX  (DYHKIHUH.

Brruucienue OTPEICIICHHOTO UHTETpaa. HecoOcTBeHHBIE WHTETpabl.
['eomeTpuueckue U MEXaHUYECKHUE MPUIIOKEHHUS OTPEICTICHHOIO0 HHTErpara.
Paznen 3.

KomOuHnaropuka. TeopeMbl CIOXKEHUS 1 YMHOKEHHS BEPOSITHOCTEN. Y ClIOBHAs
BeposATHOCTb. DopMmyna mnonHou BeposTHOcTH. Popmyna baiieca. 3agmaya o
HAJIE)KHOCTH JJIEKTpUUecKor nenu. Cxema bepHyiu pacnpeneneHuss BEpOSITHOCTEN.
®opmyna Ilyaccona. JluckpeTHasi ciiyyaiiHasi BEJIMYKMHA, HEMPEPBIBHAS CilydaiiHas
BEJINYMHA.

Pa3nen 4.

KommiekcHbie uucna, Gopmbl KOMIUIEKCHOTO yucia. JIeHCTBUS Hall HHUMHU.
O61acTy U TUHUMU.

Pemenne nud@epeHnnanbHbIX ypaBHEHUN MEpBOro mnopsijaka. Pemenue
nuddepeHIaTbHBIX YPaBHEHUHN BBICIIMX TMOPSAJKOB, JOMYCKAIOIMIMX MOHWKEHUE
nopsigka. PerieHre oTHOPOJHBIX U HEOJHOPOIHBIX JMHEHHBIX AU depeHInaIbHbIX
YpaBHEHUI BBICHINX MOPSAIKOB C TOCTOSIHHBIMU KO3 PUIIMEHTaMHU.

HccnenoBanue CXOOMMOCTM 3HAKOIOJOXKUTEIBHBIX W 3HAKOIIEPEMEHHBIX
psanoB. Haxoxxnenne o01acTu CXOAMMOCTH (DYHKIIMOHAIBHBIX U CTEIEHHBIX PSAJIOB.
Paznoxenune  ¢yHkinuii B cTenmeHHoM  psn.  Pasnmokenne  QyHKOmMii B
TPUTOHOMETPUUECKUE PAablI Dyphbe.

JIBOWiHOM  WHTErpaj, IMOJSApPHbIE KOOpPAMHATBl. TpOWHOM  HWHTErpas,
MUIMHApPUYECKHe U cheprudeckue KoopauHatel. [Ipunosxkenus.

Paznen 5.

Bpruncinenne KpUBOJMHEWHBIX MHTErPaJioOB IEPBOTO U BTOPOro poja.
[IpunoxxeHusi. BeruncneHne moBEpXHOCTHBIX HHTETPAJIOB IIEPBOTO U BTOPOTO poAa.

Ckansipuble U BeKTOpHbIE Touisl. [Ipom3BonHas mo HampaiieHHto. ['paaueHT.
[Torok moinsa yepe3 nmoBepxHocTb. Dopmyna Octporpanckoro-I'aycca. /IuBeprenmms
BEKTOpHOTO Toysi, ee (usmyeckuid cmbica. Popmynsl Ctokca, ['puna. Portop
BEKTOPHOT0 noJist. [loTeHnmanpsHoe U CONEHONIABHOE TOJIS.

Paznen 6. Teopust GyHKIIUN KOMIUIEKCHOTO IEPEMEHHOTO

Brruncienne 3HA4YECHUU GyHKIIH KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HudbdepennupoBanue u uaTerpupoBanue DOKII. Psng Jlopana. OcoOwie TOUYKH.
Boeruetsl. [lpunokeHus K BBIUMCICHUIO OMPEACIEHHBIX U HECOOCTBEHHBIX
WHTETPajoB.

Paznen 7. OnepaninoHHOE UCUKCIICHUE

[IpeoOpazoBanue Jlarutaca, HaxOXXJIEHHE OPUTHHAIOB U HM300paKEHUH.
OneparnionHpii  MeTon pemieHuss audpepeHnnanbHbIX YpaBHEHUH W CHUCTEM
nudepeHnnanbHbIX ypaBHEHUH.



Pa3znen 8. UucieHHBIE METOIBI
WutepnionupoBanne Qyukumii. [IpubnmkeHHoe pelmieHHe anredpandecKkux

YpaBHEHUM.

[Tpubmmxennoe

BBIYHCJIICHUC

ONIPENEIICHHBIX

[Tpubmmkennoe perenue AuQhepeHInaIbHbIX YPaBHEHHM.

3.5. TemaTuuecknii IjIaH JadOPaTOPHBIX padoT
JlanHbIi BUA pabOTHI HE MPEyCMOTPEH YU4EOHBIM ILIAHOM.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaHHbIi BUA padOTHI HE NPETYCMOTPEH YUYEOHBIM ILIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!
OueHuBaHue pe3yJabTaTOB OOYy4YEeHHS MO AUCIMIUIMHE OCYIIECTBISAETCS B
paMKax TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTeCTallMH, MPOBOJUMBIX IIO

oampHO-perTuHroBoi cucreme (bPC).

[IIkana oueHKH pe3yabTaTOB OOYyUEHHUS 110 AUCIUIUIMHE:

MHTETPaJoB.

YpoBeHb chOpMHUPOBAHHOCTH
WHJIUKATOpa KOMIETCHITMU
N N Hwuxe N
Boicokuit | Cpennuit Husknii
3amianu- CpeaHero
Koz Koz POBAHHBIC o1 85 10 100/ o1 70 10 84 | 0T 55 10 69 | 0T 0 1O 54
KOMIIe- | MHAMKATOpa pe3ynbTaThl
TEHIMH | KOMIETEHIMU | OOYYEeHHs MO IlIxana oneHnBaHUs
UCITUTUTAH HEY/I0B-
AUCIIUILIHHS YAOBIIET- YA
OTJINYHO XOpOII0 JIETBOPHU-
BOPUTEIILHO
TCJIBbHO
3a4TCHO HC 3a4TCHO
3HATh:
OCHOBHBIE
TIOHSITHS U
TBEPKIACHUS
YTBEPHL . 3Haer [Tnoxo
AHAJTUTHYECKOMN
OCHOBHBIE | 3HAET YpoBeHb
TE€OMETPHH, 3Haer .
N MOHSATUSA U | OCHOBHBIE | 3HAHUU
JUHEWHON OCHOBHBIE
YTBEPK/I€ | MIOHATHUS U | HUXKE
anreopsl, MOHATHUS U
HUS, yTBEpXkKAEC | MUHUMAI
MaTeMaTU4YeCKO | YTBEPKIE
MOXKET HUS, BHOTO,
ro aHallu3a, HUS,  HE
JOMYCTUTD | TOTYCKAaeT | IOMyCKae
TeopuH JOTYCKACT | e ckombko | MHOTO T TpyOble
OIIK-3 | OIIK-3.1. BEPOATHOCTEH, | OmHOOK py
HE TPYOBIX | MEITKHX OIIMOKHU
TEOPUH MOJIs,
ommnoOoK OLINOOK
CIIEeIUAITbHBIX
pazzienoB
MaTeMaTUKH
YMETB:
peaTtb YnMmeer YmMmeer YmMmeer IIpu
OCHOBHBIC pemarhb pemarb pemaTh perieHuu
3a1auun MaTeMaTd | OCHOBHBIE | THIIOBBIC | THIIOBBIX
AQHAJUTUYECKON | Yeckue MaTeMaTH | MaTeMaTH | MaTeMaTH
T€OMETPHUH, 3a/1auu, HE | YECKHE YECKUE YECKUX
JMHEWHON JIONYCKaeT | 3aJauH, 3a/1auu, 3a/1a4




anreopsl, ommOOoK JOTTYCKAeT | MOMYyCKaeT | IOMmycKae
MaTeMaTU4YeCcKO HEOOJBIIN | MHOTO T TpyObIe
ro aHaJIn3a, € OIIMOKH | OIIMOOK OIINOKHU
Teopuu
BEPOSATHOCTEM,
TEOPHH TIOJIS,
CIICIHAIbHBIX
paszenoB
MaTeMaTUKU
BJIAJICTh:
Braaneer
Bnaneer !
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUYHbI MU BIIAJICCT
OCHOBHBIMH u
MH THUIIOBBIMHU | METOAAMU
METOIaMH METOaMH
METOIaMH METOJIaMH | PEIICHUS
pelIeHus 3a1a4 perieHus
pelieHus peuieHus | 3ajaad,
MaTeMaTHYECKO 3aj1ad4,
3aJa4, HE 3a1ad4, JOITyCKae
ro aHaJIM3a JOIYCKaeT
JIOITyCKaeT JOTTyCKaeT | T rpyOblie
MEIIKHE
OIINOOK MHOT'O OIINOKH
OIIOKU
OIIMOOK
OI.[GHO‘IHBIG MaTCpHuabl JJIA IIPOBCACHUA TCKYILICI'O KOHTPOJIA u

MPOMEKYTOUHON aTTecTanuu npuBefeHbl B [Ipunoxenun k paboueil mporpamme
JUCITUTUTUHBI.

[TonHBIA KOMILIEKT 3aJlaHUM U MaTepUajIoB, HEOOXOAUMBIX JJIA OIEHUBAHUS
pe3ynbTaToB O0yUEHHUS 10 JUCITUIUIMHE, XpaHUTCS Ha Kadeape pa3paboTyuka.

5. YueOHO-MeTOAN4YecKOe M MHPOPMALIMOHHOE 00ecTieYeHHe JUCHUILIUHBI



5. YueOHO-MeTOAM4YEeCKOE U MHPOPMALIMOHHOE o0ecTieYeHue JUCIUILTUHBI
5.1. YueOHO-MeTOAMYECKOE 0DecrieueHne

5.1.1. OcHoBHas nuTeparypa

1. Koncnekr nekmuid mo BbIcHIed Maremarwke moiHb kypc / 1. T.
[Tucemennsiid. 12-e u3g. M.: Alipuc-IIpecc, 2014, 608 c. ISBN 978-5-8112- 5257-
2.- TekcT: HemOCpPEACTBEHHBIMN.

2. [IlanteneeB, A. B. Teopuss QpyHKIMI KOMIUJIEKCHOTO MEPEMEHHOTO U
OTepaIliOHHOE HMCUMCICHHE B MpPUMEpax W 3ajayax: yuebHoe mocobue / A. B.
[TanTenees, A. C. Axumona. - 3-e u3za., ucnp. Cankr-IletepOypr: Jlanp, 2022. 448
- ISBN 978-5-8114-1921-0. Tekct: »nekTpoHHBIH // JlaHb: 3IEKTPOHHO-
oubnuoreunas cucrema. URL: https://e.lanbook.com/book/212138

3. PykoBOJICTBO K peHIEHUIO 3aJad MO0 TEOPUU BEPOSITHOCTEH U
MaTeMaTUYeCKOM CTaTUCTUKE: yueOHoe nmocobue aisa By30B / B. E. I'mypman. 11-e
u3j., nepepadb. M. : Briciiee o6pazoBanue, 2008. 404 c. (OcHoBbl Hayk). - ISBN
978-5-9692-0194-1. Tekct: HENOCPEICTBEHHBIIA.

4. Teopust BEpOSITHOCTEHM W MaTeMaTUYeCKasi CTAaTUCTUKA: yueOHOe rmocobdue
st By30B / B. E. I'mypman. 12-e u3g., nepepad. M.: Beicuiee o6pazoBanue, 2008.
— 479 c. un. (OcHoBsl HaykK). ISBN 978-5-9692-0192-7. Tekct HenmocpeICTBEHHBIM

5. Coopnuk 3ama4 1o Beicuie marematuke. C KOHTPOJIBHBIMHU paboTamu. I
kypc K. H. Jlynry. 1. T. [Iucemennsiid, C. H. ®enun, 0. A. IlleBuenko. 9-¢ n3.-
M. Aiipuc-Ilpecc, 2013.576 c.: un. (Beiciuiee obpazoBanue). - ISBN 978-5-8112-
5166- 7. TekcT HENOCPeICTBCHHBIM.

6. Hatancon, U. I1. KpaTkuii kypc BbICIIEl MaTEMaTHKU yuyeOHOe Tocooue/
W. T1. Harancon. 10-e uzn., crep. Cankr-IlerepOypr: Jlanb, 2022. - 736 c. ISBN
078-5-8114-0123-9.- Tekct: anekTpoHHbIN / JlaHb 3MeKTpOHHO-OMOIHOTEYHAs
cuctema - URL: https://e.lanbook.com/book/210320.

7. llymikaps, E. A. Kypc MaremMaTuku AJisi TEXHUYECKUX BBICIIUX YYEOHBIX
3aBeneHui: ydeOHoe mocobme / E. A. Ilymxkaps. H. A. bepkxos, A. W.
MapTtbsiHeHko. 2-¢ u3a., ucnp. Cankr-IlerepOypr Jlans, 2022 - Yacts 4 Teopus
BEPOSITHOCTEW M MaTeMmaTtuueckas cratuctuka 2022- 304 c. ISBN 978-5-8114-
1561-8. Tekct: anektpoHHbIit / Jlanb snekTpoHHO-OMOMMoTeyHas cucrema. URL:
https://e.lanbook.com/book/211382.

8. 3anopoxen, ['. 1. PykoBOACTBO K pelICHHIO 33/1a4 110 MAaTEMAaTUYECKOMY
aHanusy: yueOHoe nocobue / I'. M. 3amopoxer 8-e u3a., crep. Cankr-IleTepOypr :
Jlanb, 2022. - 464 c. ISBN 978-5-8114-0912-9. Tekct: anekTpoHHbIN // JlaHb
ANEeKTpOHHO-OnbOMMoTeuHas cuctema. URL: https://e.lanbook.com/book/210752

9. Kysnenos, JI. A. COopHUK 3aaHMil TIO BHICIIEH MaTeMaTuke. THIOBBIC
pacuetsl / JI. A. Ky3nenos, 15-¢ u3zn., crep. Cankt-IlerepOypr: Jlans, 2023. 240 c.
ISBN 978-5-507-45701-4. Tekct: »dnekTpoHHBId // JlaHb 3JIE€KTPOHHO-
oubnunoreunas cuctema. URL: https://e.lanbook.com/book/279845.

10. ®uxrenronwil. I'. M. OcHoBbl MaTemMaTH4eckoro ananusa. Yacte 1/ T,
M. ®uxtenroinbl] 15-e uza., crep. Cankr-IletepOypr: Jlans, 2023. - 444 c. ISBN
978-5-507-45877-6. Tekct: amekTpoHHbIA / JIaHb AneKTpoHUUBAL] OMOIMOTEYHAS
cucrema URI: https://e.lanbook.com/book/289001.



https://e.lanbook.com/book/210320
https://e.lanbook.com/book/211382
https://e.lanbook.com/book/210752
https://e.lanbook.com/book/279845
https://e.lanbook.com/book/289001

5.1.2./lonosiHUTEIbHAS JIUTEPATypa

1. demunoBuy, b. I1. COopHUK 3a7a4 ¥ yIpaKHEHUI 110 MaTEMaTHYECKOMY
aHanu3y: yueoHoe nocooue ans By3oB / b. [1. lemunoBuy. 24-e uzn., crep. CaHKT-
[TerepOypr: Jlawb, 2022. 624 c. ISBN 978-5-8114-9078-3. — Tekcr:
AIEKTPOHHBIN Jlanb AIEKTPOHHO-OMOIMOTEYHAS. - URL:
https://e.lanbook.com/book/184105

2. IlyraueB, B.C. Teopus BEpOSTHOCTEM W MaTeMaTH4YeCKas CTAaTUCTUKA
yuebnuk / B.C. [lyraueB Mocksa: TpancnoprtHas komnanus, 2017. — 496 c. ISBN
978-5-4365-1551-9. URL: https://book.ru/book/922288.TekcT 31€eKTPOHHBIN

3. Munocues, B. b. Kypc MareMaTuku Jij1s1 TEXHUYECKUX BBICHIUX YYEOHBIX
3aBefieHM: ydeOHOe mocobue / B. b. Mwunocnes, B. A. Jlaxosckmii, A. .
MapTtsiHeHKoO. 2-¢ u3a., ucnp. Cankr-IlerepOypr Jlanp, 2022 Yacts 2: OyHKUNN
HECKOJIbKUX nepeMeHHbIX. MHTerpanpHoe nucuncienue. Teopust nmons 2022. 432 c.
ISBN 978-5-8114-1559-5. Tekct: anexkTpoHHbIN JIaHb: 3JIEKTPOHHO-OUOIMOTEYHAs
cuctema. URL: https://e.fanbook.com/book/211355.

4.  MunocueB, B. b. Kypc MareMaTtuku uisi TEXHUYECKUX BBICIIUX
y4ueOHbIX 3aBefieHMil: yueOHoe nmocooue / B. b. Munocues, B. I'. 3yokos, B. A.
JIsaxoBckuid. 2-e wu3n., wucnp. - Cankr-Ilerepoypr Jlawp, 2022 UYacts 1:

Ananutudeckas reoMerpus. llpenmenst u psgpl. DYHKIUMKM W TPOU3BOJHBIE.

Jluneiinas u BekTopHas anredpa 2022.- 544 c. - ISBN 978-5-8114-1558-8. Tekcr:

AIIEKTPOHHBIN Jlanb ANEKTPOHHO-OMOIMOTEUHAS URL:
https://e.lanbook.com/book/211352.

5. Teopust BEpOSATHOCTEN U MaTeMaTH4YECKasl CTaTUCTHKA. ba3oBbIl Kypc C
npuMepamMu M 3ajadaMmu ydyeOHoe mocobue mng By3oB / A. U. KuOsyn, E. P.
I'opsimaOBa, A. B. HaymoB nox pen. A. U. Ky63yna. 3-e u3z., nepepad. u gom.- M.
OUSMATIIUT, 2007. - 232 c. ISBN 978-5-9221-0836-2. Tekcr
HEMOCPEICTBEHHBIN

6. NBanoB, b. H. Teopusi BeposATHOCTEM M MaTEMaTHU4eCKas CTAaTUCTHKA
yuebHoe mocobue / b. H. MBanoB. 2-¢ m3xa., ucnp. u gon. - Cankr-IlerepOypr:
Jlanb, 2022. - 224 c. ISBN 978-5-8114-3636-1. Tekct: snexkTpoHHbIM JlaHb
AJIEKTPOHHO-OMOMMoTeunas cucrema. - URL: https://e.lanbook.com/book/206201.

7. O0ObIkHOBeHHbIE A depeHImaibHbie ypaBHeHUs: yueoHoe mocooue /3.X.
3akuposa. - Kazane: KI'QV, 2007. - 57 c. 27.88 p. - Tekct HEenmocpeaCTBEHHbIN
AxTHBa

8. [IpakTuueckue 3ansaTus mo marematuke (1 cemectp) npaktukym / coct. T.
H. AdanacseBa (m ap.). - Kazanp KI'QY, 2011. - 120 c. - 4039. - Tekcr :
HEMOCPEICTBEHHBIN.

9. IlpakTryueckue 3aHATHS MO MaTeMaTHke (2 ceMecTp) MPaKTUKYM / COCT.:
3. X. 3akupoBa. H. B. Hukonaesa - Kazaup KI'QVY, 2011. -111 c. - 4047 - Tekcr:
HEMOCPEICTBEHHBIN.
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5.2. MudopmanuoHHoe obecreyeHune

5.2.1. DNEeKTPOHHBIE 1 UHTEPHET-PECYPCHI

rJI\/@n HauMeHnoBaHMe 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpiika

1 |DnexTpoHHO-OMONMHOTEYHAs cucTeMa «JIaHby https://e.lanbook.com/

2 |29nexTpoHHO-OMOIMOTEUHAs cucTema «ibooks.ru» https://ibooks.ru/

3 |9nexTporHO-OMOIMOTEYHAs cucTemMa «book.ruy https://www.book.ru/

4 | DHUUKIONEINH, CIOBAPU, CIPABOUYHUKH http://www.rubricon.com
5 |loptan "OtkpeiToe oOpa3zoBanue" http://npoed.ru

6 |EmmnHoe oxHO mocTyma k oOpazoBarenbHBIM pecypcam  |http://window.edu.ru

5.2.2. Ilpodeccuonanpubie 6a3bl gaHHBIX / WHGOpMaIMOHHO-CIIPABOYHBIE
CHUCTEMBI

Ne HanmenoBanue npodeccnoHambHbIX 0a3 TaHHBIX Anpec Pesim
/o p a Ap JocTyna
1 [Poccuiickas HarmoHanbHas OUOIHOTEKA http://nlr.ru/ http://nlr.ru/
2 |Hayunas snekrponHas oubauorexka eLIBRARY.RU http://elibrary.ru hrtl‘ip://ehbrary
3 |HamumonanbHas 3nexkTponHas 6udnonoreka (HOB) ?ttp s://rusneb.ru 11:3’ s://rusneb
4 | Texmmaeckas 6u6morexa http://techlibrary |http://techlibr
.ru ary. ru

http://www.mat |http://www.m

5 [OOIEPOCCUNCKUNA MaTEMAaTUYECKUN TTIOPTAII
tmep P hnet.ru/ ath net.ru/

5.2.3. JlunieH3noHHOE W CBOOOJHO  paclpocTpaHseMOe MPOrpaMMHOE
o0ecrieyeHue AUCIUIUIUHBI

Ne HanmenoBanue nporpaMmmMHOro Onpicanme PexBu3uThI
n/n obecreyeHus HOJTBEPKIAOIINX
ITonb30Barenbckas 3A0
1 |Windows 7 Ilpodeccuonanbnas (Starter) "Co¢rJlaitaTpeiin"
OTIEPAITMOHHAS CHCTEMA |\ 511 55406 or
ITonb3oBarenbckas 3A0
2 [Windows 7 IIpodeccuonanbHas (Pro) OTb30BATEIBE "CodtJlaitaTpeiin"
OTEPAIMOHHAS CUCTEMA | \e 511 | 25486 or
[Taker TNPUKTATHBIX 3
MATLAB Academic new Product From| Do PaMM A "Co¢rJlaitaTpeiin"

3 peleHus 3a1a4

10 to 24 Group Licenses (per License) Ne2013.39442 Hewuck.

TEXHUYCCKHUX
. npaBo. beccpouno

BBIUUCIICHUH.

Cucrema noucka|CBoOOHAs  JIMILIEH3US
4 |bpayzep Chrome nnpopmanuu B ceru|Hewuckn. IpaBo.

HHTEPHET beccpouno

ITaker mnporpamm uist|CBOOOIHAS — JMIIEH3UA
5 |Adobe Acrobat co3nanug U npocMmoTpal|Heunckir. paBso.

(daitnos dhopmara PDF |beccpouno



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/

IO st apdextuBHOro|CBOOOAHAS  JTHIICH3US
6 |LMS Moodle OHJIaMH- Hewuck. paso.
B3alUMOJICUCTBUA beccpouno

6. MaTrepuajbHO-TEXHUYECKOE 00eceYeHue U CIUTITUHbI

HaumenoBanue Buia HammenoBanune y4aeOHOIA
y4eOHOH pa0oThI ayIUTOPUH, [lepeuensr HEOOXOIUMOTO OOOPYIOBAHUS U
CHEIUATN3UPOBAHHOM TEXHUYECKUX CPEICTB O0YUCHHUSI
nabopaTopuun
Jlekuun VYueOHast ayAuTOpus Uist Crneuunanu3upoBaHHast yueOHast MeOelb,
NPOBEICHUS 3aHSITHI TEXHUYECKUE CPEICTBAa OOYYCHUs, CIy)Kallue
JICKLHOHHOT'O THIA JUTSL TIPEJICTaBIICHUsT Y4eOHOW MHpOpMAITUn

OoJbIION  ayauTOpuu  (MYJIBTHMEIUIHHBINA
MIPOEKTOP, KOMIBIOTEp (HOYTOYK), 3KpaH),
JEMOHCTPALIMOHHOE o0opynoBaHue,
y4eOHO-HarJIsIHbIE TOCOOus
[Mpaktnueckue |Yuebnas  aynuropus | Crienuanu3upoBaHHas ydeOHass MeOenb,
3aHATHS [IPOBE/ICHUA 3AHATUH| TEXHUYECKHE cpeacTBa o0yueHus

CCMUHAPCKOTO THIA,| (MyTbTUMEIUNUHBIM MPOEKTOP, KOMIBIOTEP

TPYHNOBBIX M MHAMBUAY-| (4oy1GyK), SKpaH) U Ip.
aJbHBIX KOHCYJIbTALMM,

TEKYLLEro KOHTpPOJIA u
IMPOMEXKYTOUYHOU aTTCCTAllUN
CamocrosrtenpHas |KoMIIbIOTEpHBIH K1ace ¢ Crienmanu3upoBaHHas yueOHass MeOenb Ha
pabora BbIxoz0oM B MuTeprer B-600a | 30 mocamounbix mect, 30 KOMIIBIOTEPOB,
TEXHUYECKHE cpencTaa 00y4eHHs
(MynbTUME-TUIHBIA TPOEKTOP, KOMIIBIOTED
(HOYTOYK), 9KpaH), BHJICOKAMEPHI,
MIpOrpaMMHOE oOecreyeHue
Crnenuanu3upoBaHHas MeOelb,
KOMITBIOTEPHASI TEXHUKA C BO3MOKHOCTBIO
BbIX0J1a B MIHTEpHeT 1 o0ecrieyeHneM
nocryna B OMOC, sxpaH, MyabTUMEIUNHBIN
IPOEKTOP, IPOrpaMMHOE 0OecrieyeHe

YuTanbHbBIN 341
OnoOInOTEKU

7. Oco0eHHOCTH OPraHM3alMu 00Pa30BaTEIbLHOM AeITeJIbHOCTH JJISl JIUIL C
OrpaHNYeHHbIMHU BO3MOKHOCTSIMHU 3/I0POBbSI  MHBAJIU/I0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbs (OB3) 1 MHBAIUIBI UMEIOT
BO3MOKHOCTh OECHPEIATCTBEHHO MepeMenaTbCsi U3 OJHOTI0 y4eOHO-TabopaTopHOIro
Koprmyca B JpYroil, MOAHSATHCS HAa BCE ATAXKU y4eOHO-TabOPaTOPHBIX KOPITYCOB,
3aHUMATbCsS B Y4YEOHBIX M HWHBIX TIOMEIIEHUSX C Y4EeTOM OCOOEHHOCTEH
NICUXO(U3MYECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBBSL.

st oOyuenust i ¢ OB3 u WHBaNMWIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEIFHOTO armapara, 00eCleueHbl yCIOBUSI OCCIPEMSITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomernieHus. Madopmanus o cueruanbHbIX YCIOBUSIX, CO3JaHHBIX IS
oOyuarormuxcst ¢ OB3 u wuwHBamuaoB, pa3MmelieHa Ha CalTe YHHBEPCHUTETA
www//kgeu.ru. Imeercss BO3MOKHOCTb OKa3aHHUS TEXHHUYECKOM ITOMOIIM aCCHCTEHTOM,
a TaKXKe YCIIyT CYPIOTEPEBOTINKOB U TU(DIOCYPI0TIEPEBOIINKOB.



http://www.kgeu.ru/

JUtst aganTanuu K BocnpusaTuio Jinuamu ¢ OB3 u nHBaniMgaMu ¢ HapylIE€HHbBIM
CIIyXOM CIPaBOYHOIO, y4eOHOro marepuajia IO JUCUHUIUIMHE O00ecreunBaroTcs
CJIEIYIOLIUE YCIIOBUSA:

- IS Ty41Ieil OpUeHTallK B ayJUTOPUU, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIIICHHUS
O HayaJsle ¥ KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHue ciadociplanero oOy4aromierocss MpHUBJIEKAETCs Ie1aroromMm
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBIISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas C OOYYAIOIIMMCS, TMEJAarorHYeCKuii PaOOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH IPEIIOKEHUSAMHU, OOecleunBas BO3MOXHOCTb
YTEHUS 110 TyOaMm.

KomMmneHncanuss 3aTpyIHEHHII pPEYEeBOr0 M HWHTEJUIEKTYaJbHOTO Pa3BUTHS
cabOCbIIAIMX 00yYarOIIUXCsl TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAHMS CXEM, IUAarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIUMU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PETYJISIPHOTO TNPUMEHEHMsI YOpPaXHEHUM Ha Tpapuueckoe BbIJIECICHHUE
CYILECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHU;

- obecrieueHUs] BO3MOXKHOCTH Il  OOy4arolerocss IMOJIyUYUTh aJpECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Jlist ananranuu K BocnpusaTuio aunamu ¢ OB3 u uHBanuiaMu ¢ HapymneHus MU
3peHus CIIPaBOYHOIO, yueOHoro, IIPOCBETUTEIBCKOTO Marepuana,
IPELYCMOTPEHHOIO 00pa30BaTeIbHONM NMPOrpaMMOi MO BbIOPAHHOMY HaIpaBJIEHUIO
MOJATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIONIUE YCIOBU:

- BeIeTCsl ajanTanus OPUIIMaIbHOrO caiiTa B ceT MIHTEpHET ¢ y4eTOM 0COoObIX
NOTPEeOHOCTEN MHBAJIMAOB 110 3pEHUIO0, 00ECTIEYMBAETCS HAJTUUKMe KPYIMHOIIPUPTOBOU
CIPAaBOYHON MH(POPMALIMK O PACIUCAaHUHU YUYEOHBIX 3aHSTHIA;

- MeJaroruyeckuii  pabOTHUK, €ro coOecemHuK (Tpu HEOOXOAMMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS O0yUYaIOUMMCS, MPU ITOM KayKJbIi
pa3 Ha3bIBaeTCs TOT, K KOMY I€Jaroru4eckuii paboTHUK 0OpalaeTcs;

- IEUCTBUS, JKECThl, NEPEMELICHHs TEJarornueckoro paboTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyatHas uWHGOpPMAIMS TPEAOCTaBiIsgeTcs KpynmHbiM Tpudrom (ot 18
MYHKTOB), TOTAJIbHO O3BYyYHBAETCS;

- obecnieunBaeTcss HEOOXOAMMBIN YPOBEHb OCBEIIEHHOCTH TTOMEIIEHU;

- MPEOCTABIISIETCS BO3MOKHOCTh HCIIONBb30BAaTh KOMITBIOTEPBI BO BpEMs
3aHSITUN U MPABO 3aTUCU 00BSICHEHUI Ha TUKTO(MOH (10 JKEJIAaHUI0 00yUYarOITUXCs).

Popma MPOBEACHHsS TEKYIIEW M MPOMEKYTOUYHOW AaTTECTAUUHU IS
oOyuaromuxcst ¢ OB3 1 MHBaIUIOB OMNpeeseTcs NeJarornyeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MUHAMBUAYAJIBHBIX NMCUXO(PU3UUECKUX OCOOCHHOCTEN JaeTcs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, TUChbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIBbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JIMOO MPEIOCTABIACTCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. Meroanyeckue pexkOMeHJAALMH I NpernojaBareseid M0 OPpraHu3anuu
BOCIIMTATEJbHOH PA00OTHI ¢ 00yYAKOIMMHUCH.



MeTtoauueckoe obecriedeHre nmporecca BOCIUTaHUsI 00y4JaroUXCcs BHICTYAET
OIHUM U3 OMNpeAenstonmx (akTopoB BBICOKOIO KayecTBa OOpa30BaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH TpOo(eccHOHaNn3M, 3PYIULHUIO,
YETKYIO TPAKIAHCKYIO TO3UIINIO, CAMOIUCIUIUIMHY, TBOPUYECKAN MOAXO/] B PEMICHUN
npodeccHoHaNbHBIX 3aJad, B XOJie 00pa3oBaTelIbHOIO Ipollecca CIOCOOCTBYET
(GbopMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanu3zanuy [OUCHUIUIMHBI MPENOAABATENb MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MetoAbl (popMHpOBaHUS CO3HAHMS JIMYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NPHUMEpP, CAMOKOHTPOJb, pPACCKa3, COBET,
yOexIeHrue 1 ap.);

- METOAbl OpraHU3alHU AESATEIBHOCTH U (POPMUPOBAHUS OIBITA MOBEICHUS
(3amaHue, OOILIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOOBaHHE, TOpPYYEHHE,
pUy4YeHue, CO3aHNe BOCIUTHIBAIOIINX CUTYAIINI, TPEHUHT, YIIPAXKHEHHE, U JP.);

- METOAbl MOTHBALUM JACSITEIBHOCTU U MOBeACHUs (0100peHHe, MOOLIPEHHE
COLIMAJIIBHOM AaKTUBHOCTH, INOPULAHWE, CO3JaHUE CHUTyalluil yclexa, CO3J1aHue
CUTYaIIUH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX TIEPE)KUBAHUN, CODEBHOBAHUE U JIP.)

[Ipy peanuzanuu JUCHUIUIMHBL  MPENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJIEIYIOLME HAIIPaBJICHUS BOCIIUTATEIIBHON JEATEIBHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popMHpOBaHME Yy OOYYAIOIIMXCSA UEJIOCTHOITO MHUPOBO33PEHHS, POCCUHCKON
UJICHTUYHOCTH, YBaKEHHUS K CBOEH ceMbe, OOLIECTBY, TOCYIapPCTBY, IPUHATHIM B CEMBE U
O0ILIECTBE AyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Haclienuto, (OPMUPOBAHUE CTPEMIIEHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hopMupOBaHUE y OOYUAIOIIMXCSl aKTUBHOM TPaKIaHCKOW MO3UIIMK, OCHOBAHHOM
Ha TPaJMLUOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOlecTBa, /sl TOBBIIEHUS CIHOCOOHOCTM OTBETCTBEHHO PEaIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00513aHHOCTH;

- pa3BUTHE MPABOBOW M MOJUTUYECKON KYJIbTYPhI 00YHAIOIIUXCSI, PACIIUPEHUE
KOHCTPYKTUBHOI'O Y4YacTUsi B MPUHATHUM PELICHUN, 3aTparvBarollUX MX IpaBa H
WHTEPECHI, B TOM YHCIIC B PA3JIMYHBIX (POpMaX caMOOpraHU3aIMK, CAMOYTPABICHNUS,
OOIIEeCTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMHpOBAaHWE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHBOCTOSATH  AKCTPEMHU3MY,  KceHohoOuw,
JUCKPUMUHALIMM 1O COUMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HallMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOM M MEXKKOH()ECCMOHATIbHON HETePIUMOCTH, JIPYTUM
HETaTUBHBIM COLIMAIBHBIM SIBICHUSIM.

/LlyxoeHo-npascmeennoe ocnumanue:

- BOCLIMTAaHUE YYyBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTJINBOCTH,
YBAKEHUS K POAUTENSM, YUUTEIISIM, JIFOASM CTapILIEro MOKOJICHHUS;

- popMHpOBaHWE TPUHIUIOB KOJJIEKTMBU3MA MW  COJMIAPHOCTH, JyXa
MUJIOCEpIIUSl W COCTpPAJaHusi, NMPHUBBIUKK 3a00TUTHCS O JIOJAX, HAXOMSIINXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- (popMUpPOBaHUE CONUIAPHOCTH M YYBCTBA COLIMAJIBLHOW OTBETCTBEHHOCTH IO



OTHOUIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 340POBBS, IIPEOIOJICHUE
NICUXOJIOTUYECKUX OapbepoB MO OTHOUIEHUIO K JIOJASM C OrpaHUYeHHBIMU
BO3MO>XKHOCTSIMU;

- popMHpOBaHKE HSMOIMOHAIBHO HACBIIICHHOTO W JIyXOBHO BO3BBIIICHHOTO
OTHOILIEHUS] K MUPY, CIOCOOHOCTH M YMEHUs Iepe/laBaTh APYTUM CBOM ACTETUUECKUIA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- opMHUpOBAHUE ICTETUIECCKON KapTHHBI MUPA;

- popMuUpOBaHUE YBAKECHUS K KYJIBTYPHBIM IIEHHOCTSM POJHOTO TOpPOa, Kpas,
CTpaHBbIL;

- IOBBITIICHUE TIO3HABATEILHON aKTUBHOCTH O0YYarOIIIHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popmupoBanue y 00y4aromuxcs HAy4HOTO MUPOBO33PEHHUS;

- opMUpOBaHUE YMEHHUS MOTy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHajiu3a U CHUHTE3a MHGOpPMAIMH, B TOM YHCIE B
npodeccruoHanbHO 001acTH.

BHocuMbIe H3MEHEHUs M YTBEPKACHUS HA HOBbI y4eOHbI 1o
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«KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHUCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHUS POCCUIICKON ®EJIEPALIAU
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OLHEHOYHBIE MATEPHUAJIbI
10 AMCHUIIHHE

Maremartuka

(HauMeHosaHue duct;unﬂunbl 6 coomeemcmeuu Cy‘{e6HblM I’l/laHOM)

r. Kazanp, 2023



OreHOYHBIE MATEPHABI 1O AWCIUIUIMHE, MPeAHA3HAYEHHBI TSI OICHUBAHUS
pE3yNIbTaTOB 00yUYEHHS Ha COOTBETCTBUE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yabTaTOB OOy4YeHHUS MO JAUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) u mpoMexyTodHolt aTTecTanyu, IpOBOJAUMBIX IO
oampHO-perTunroBoit cucreme (bPC).

1.TexHosornueckasi kKapra

Cemecrtp 1
PeliTuHrOBBIE ITOKA3aTEIN
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Paznen 1. « JIuneitnas anrebpa | TK1
U aHAJIUTUYECKas TeOMETPHUSD»
pH? 15 0 15| 15
Pasgen 2. «MateMaTHYECKUHI
aganus. Yacte 1»
KourposbHas pabora 15
Pasgen 2. «MateMaTHYECKUHI TK2
15 0 15 15
aganm3. Yacts 1»
Kontponbnas padora 15
Paznen 1. « JIuneitnas anreopa | TK3
W aHAJINTUYECKAsI TEOMETPHU S
Pa3znen 2. «MaTtemaTudecKuii
25 0 25 25
aganus. Yacte 1»
Paznea 3. «Teopus
BEPOSITHOCTEI»
Kontponbnas pabora 15
KomnokBuym 10
I[Ipomexyrounasi arrectanus | OM1 0-45
(3k3amMeH)
B nucemenHoii hopme 1o
0-45
ouieram
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Pasnen 4. « MateMaTH4eCKUit TK1 15 0 15 15




a"Hanms. Yacts 2»

KonTponbnas pabota 15
P 4. « M i TK2
aznena 4. « Marematuieckui 51 o 15 15
ananms. Yacts 2»
KonrponbHas padorta 15

Pa3znea 4. « MatemaTnueckuii TK3
g 2

aganus. Yacte 2» )5 0 25 95

Paznen 5. «OcHOBBI TEOpUU

10T

KontponbHas padorta 15

KosnokBuym 10

IIpome:xxkyTounas arrectanua | OM2 0-45
(3x3aMeH)

B nucemenHoii hopme 1o
0-45
ouneram

Cemectp 3

PelfiTuHrOBEIC ITOKA3aTEIN

HanmenoBanue pasaciia

KOHTPOJIA

DopMEI U BU]T
o6awel k TK2
o6amwter k TK3

arTecTanusa

I Texymtuit KOHTPOIIH
JlomonHuTeILHEBIC
oamner k TK1
II Texymumii KOHTpPOIIH
JIOTIOTHHUTEIbHBIE
III Texymuit KOHTPOJIBL
JIOTIOJTHHUTEIbHBIE
Hroro
[IpomexyTounas

Paznen 6. «Teopus pyHkumit TK1

(S
W
(—J
[y
W
[y
W

KOMILJICKCHOI'O IICPEMCHHOT 0>

KonrponbHas padora 15

P 7. «O TK2
aznea 7. «OnepanmoHHoe 15 0 15 15
HNCUHUCIICHUC»

KonrponbHas padora 15

Pa3nen 6. «Teopus pyHkumii TK3
KOMIUIEKCHOTO TIEPEMEHHOT 0
Pasznea 7. «OnepanrioHHOE

P 25| 0 | 25| 25
HUCYHUCIICHUE)
Pasznea 8. «Uucinennsie

MECTOAbD»

KonrponbHas padora 15

Komnmoxsuym 10

IIpome:xxyTouHas aTTecTanus OoM3
(3auer)
B nucemenHoii popme no

0-45

0-45

ouneram

2. OueHoYHbIe MATEPHAJIBI TEKYILET0 KOHTPOJIA U MPOMEKYTOYHOM aTTeCTALUH
[Ikana oLueHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUIUINHE:



YpoBeHb chOPMUPOBAHHOCTH

WHJIMKATOpa KOMIIETEHIUH

Huxe

Boicokuit | Cpenuuit Huzkni
3anaHu- CpeaHero
Kon Kon POBaHHBIC ot 85 10 100| ot 70 10 84 | ot 55 10 69 | 0T 0 1mO 54
KOMIIe- | WHIMKATOpa pe3ynbTaThl
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [llxana oneHnBaHUs
WCLUTLINHE HEY/I0B-
AHcl yIIOBIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIBHO
3aYTEHO HE 3a4TEHO
3HATh:
OCHOBHbIE
TIOHSITHS U
TBEPKICHUS
YTBEPIL . 3HaeT [Tnoxo
AHAIUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reoMeTpuH, 3Haer .
N MOHATHS U | OCHOBHBIE | 3HAHUU
TUHEHHON OCHOBHBIE
VTBEPXKAC | MOHSATHS W | HIDKE
anreOpsl, MOHSTUS U
HUS, yTBEpXkKAEC | MUHUMAJ
MaTeMaTU4YeCKO | YTBEPKIE
MOJKET HUS, BHOTO,
ro aHalu3a, HUS,  HE
JIONYCTUTH | IOMYCKAeT | JAOIYyCKae
TEOPUH JIOTTyCKaeT
. HECKOJIbKO | MHOTO T TpyObIe
BEPOATHOCTEH, | OmIMOOK
HE TPYOBIX | MEITKHX OINOKH
TEOpHUH MO,
OIHOO0K (91115 (03
CIEIUATBHBIX
pas3zenon
MaTeMaTUKHU
YMETh:
peliaTth
OCHOBHBIE
3a/1auun
AHAJIUTUYECKOMN YmMmeer YmMmeer IIpu
OIIK-3 | OIIK-3.1. FeOMETPHH, YmMmeer pemars pemarb pelieHuu
JIMHEHOMN pemarp OCHOBHBIE | THUIIOBBIE TUTIOBBIX
anreopsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTh
MaTeMaTU4YeCKO | YECKHe YECKUE YECKUE YECKUX
ro aHalu3a, 3ajauu, He | 3a/1a4H, 3a/1a4w, 3a/1a4y
TEOPUH JIOMyCKAaeT | IOMYCKaeT | JIOMYyCKaeT | JAOIMYyCKae
BEPOSATHOCTEM, omuOoK HEOOJIBIIIA | MHOTO T TpyOBIe
TEOPHUH MOJIs, € OIIMOKH | OIIMOOK OIINOKH
CIIEITUATBHBIX
pazzenoB
MaTeMaTUKHU
BIIAJICTh:
Bnaneer
Bnaneer !
Bnaneer HekoTopbl | He
OCHOBHBIM
Pa3ITUYHBI MU BIIAJICET
OCHOBHBIMH u
MU TUTIOBBIMU | METOJIaMH
METOaMH MeTOaMH
METOIaMHU METOJaMH | PeIIeHUs
pelieHus 3aaaq pelieHus
pelreHus pemeHus | 3amad,
MaTeMaTH4eCKO 3a/ady,
3a1a4, He 3ajad, JOTyCcKae
ro aHajgm3a JIOTTyCKaeT
JIOITyCKaeT JIOTIyCKaeT | T IpyObie
MEJKUe
91115 () 3 MHOTO OIIMOKHU
OIIMOKH

(011050100 8




OreHKa «OTJIMYHO» BBICTABISICTCS 3 NOJIHbIE U COOEPHCAMENbHbIE OMEEMmbl
Ha 86onpocwl buiema (meopemuyeckoe u npaKmuieckoe 3adanue);

OneHka «XOpoIIO» BBICTABIISCTCS 3a oOmeemsl HA BONPOCHL Oulema
(meopemuueckoe U Npakmuyeckoe 3a0anue) ¢ HeOOIbUUMU OWUOKAMU 8
UBTLOJICEHUU,

OmeHka  «y/AOBJIETBOPUTEJIBHO»  BBICTABIIACTCS  3a  BBHINIOJHEHUE
KOHMPOIbHBIX pabom 6 cemecmpe U KOJLLOKSUYM,

OrneHka «Hey/A0BJIETBOPUTEIBLHO» BBICTABISIETCA 3a claboe M HEMOJIHOE
BBITIOJTHCHUE KOHMPOILbHBIX pabom 6 cemecmpe U KOILOKGUYM.

3. IlepeyeHb OLIEHOYHBIX CPEICTB
Kpatkas xapakTepucTruka OIEHOYHBIX CPEJICTB, UCIIOIB3YEMBIX MPH TEKYIIEM
KOHTPOJIC YCIEBAEMOCTH U TMPOMEKYTOYHOM aTTeCTallMu OO0YyYaromerocs Iio

JUCIHUILINHE:
HawnmenoBanue Onucanue
OLIEHOYHOTI'0 Kparkas xapakTepucTHKa OIIEHOYHOTO CPEJICTBA OILIEHOYHOI'O
Cpe/cTBa CpeJicTBa

" Komiiekt
CpencTtBo MpoBepKH YMEHUU NMPUMEHSTH MOJYy4YEHHBIC
KontposnbHas KOHTPOJIBHBIX
3HAHUS JUI PEIICHHs 3a7ad OMNPENEeICHHOTO THMA IO

pabora (KHTP) 3a/IaHHH 110
TEME WK Pa3Jieiny
BapHaHTaAM
CpencTBO KOHTpPOJIS YCBOGHHUS yd4eOHOro marepuaia
TepMLI azzena I/II)JII/I a};ILCJIOB I[I/ICyI;II/IHJII/IHI)I 0 ralimso Bonpocst o Teman /
Komnoksuym (K) - P P > OP paszuenam
BaHHOE KaK y4eOHOe 3aHATHE B BUJE COOCCEIOBaHUS
TV CIATUTHHBI

MperoiaBaTelisi C 00yJalouMMHCS

4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH HHbIEe MaTEpPHUAJIbI,
Heo0XoaAMMBbIe ISl OLECHKHU 3HAHUM, YMEHUN M HABBIKOB, XaPAKTEPHU3YHOIIHMX
JTanbl (POPMUPOBAHUS KOMIIETEHIMI B IIpoLecce 0CBOCHHUS JUCHMIIUHbBI

[IpoBepsiemass ~ KOMIETECHIHUS: OIIK-3 —  CnocobeH  NpUMEHSTH
COOTBETCTBYIOIIHMK  (DU3MKO-MaTEeMaTUYECKUN  ammapar, MeETOAbl aHaluu3a M
MOJICIUPOBAHUS, TEOPETUUYECKOTO M JKCHEPUMEHTAJIBHOTO HCCICAOBAHUS IpU
pemennu npodeccuoHanbHbix 3a1a4, OIMK-3.1 - O6nagaeT HaBbIKAMU TTPUMEHCHUS
MaTE€MaTHUYECKOTO armapara.

CEMECTP 1
TK1
Pazpeua 1.
KonTponbnas pabota
1 1 -1
1) Beruucnure onpenenurens 3-ronopsaka | 1 —1 1




1 -2 0 1
-2 1 3 -1
2) BeruuciauTe onpeaenuTens 4-ro mopsika
0 4 0 5
2 -4 1 1

1 2
2) [lepeMHOXUTH MaTPUIIBI ((1) i ;) <3 ()).
0 1

xX+2y+z=4
3) Pemute cucremy ypaBHEHHIA {SX —5y+3z=1.
2x+7y—z=8
4) Pemnte cucremy merogom ["aycca
r1 + 2wy — 223 — 324 = 4,
35131 + 8.’1’72 — 4.’1’:4 = 14,
1+ 3xa+ T3y — T4 =05

5) Beruucnure miomans TpeyroyibHuka ¢ BepmmHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruuciure o0beM napasuienenunena ¢ BepmmHamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2, 1)

7) BeraucauTh miomaap napajiesiorpaMmma, oCTpOSHHOTo Ha BeKTopax au b, a = p + 2q,b =
3p—q;lpl = Llgl =2, ==
8) CocTaBuTh ypaBHEHHE MPAMOIL, TIPOXOIAIIEH Yepe3 Touky M; (6,4) U TOUKY IepecedeHus
npsMbIX X +y—3=0,x—-2y—-6=0.

—_— —
9) Haiitu kocunyc yrina mexay Bektopamu ABu AC,
rned(2,—-8,—1),B(4,—6,0),C(—2,—-5,—1).
10) Jansl Bepmunsl Tpeyronbauka A(1,2,4), B(-2,5,0), C(2,1,1). Haiiaute ypaBHeHUE MeauaHbI
AK, ypaBHenue BoicoThl B/I.
11) Haitnure paccTosiHre OT TUIOCKOCTH X-2y+27z+4=0 no Touku A(0,1,2).
12) JTanbl koopauHatel Touek A(4; -1;-2), B(2;2;-1), C(-3;3;1),D(1;2;3).
Haiitu:

KOOPJIMHATHI BEKTOPOB AB R C_D, 24B +3CD ;
Moayiu BektopoB AB, CD ;

CKaJIIpHOE TIpou3BeieHue AB u CD ;
KOCHHYC yriia Mex1y Bekropamu AB u CD ;
BeKTOpHOE TpomsBenenue AB u CD ;

TUIOIIAAb TPEYTOJIBbHUKA, TIOCTPOSHHOTO Ha BekTopax AB ,CD;

o0wvem nupamusl ABCD.

13) Janst getsipe Touku MO(3; -2;1), M1(2;0;4), M2(1;3;4), M3(-4;2;3).
Haiitu:

yYpaBHEHHUE NPSIMOM, poxoasiel yepe3 T. M2, M3;

ypaBHEHHUE IIIOCKOCTH P, mpoxonsuieit uepes . M1, M2, M3;

Haiitu pacctosiHue d ot P mo MO;

Hamnucarth ypaBHeHUE Tiockoctu P1, mpoxonsmeit gepes 1. MO || P.
Paznea 2.

KonTponbhas pabora
2

. (2n+3\"F1 . x%-1 . 2
1)l m(—) J2) limE—., 3) lim(2 — 391"V ysins,
n-ooo \2n+1 x—1 Inx x-0
3 4 1
. nV5nZ+Vond+1 . 2n+3\"t . x?+3x+2)2
4) im——=.,9) llm(2n+1) - 6) llmx(3+2x—2x)2-
no oy [ o xo-1
3
7) li m1+cos3x 8) lm(1+sinxcosax)0tg X 9) ll.m\/n3+1—\/n—1
xom Sit7x 7 7 x50 \1+sinx cos Bx > 7 00 N3+l —vn—1




2
: In2x—ilnn . 3x+2. . X" =5x+6, . ANx+2-+6—x .
10) li e osw: 12) lim ;13) lim ————:; 14) lim ;

6 1 2x-3 4x eSx2 -1
15) tim - ; 16) lim[ j s 17) lim—
>3\ x2 -9 x-=3 xool\ 2x—1 r—01—cos2x
CEMECTP 1
TK2
Pazpea 2.

Konrtponbnas padora
x =vV1—t2
y=tgvl+t.

2) Berumcnute mpousBoaHy0, yKasannoro nopsiaka: y = (3 — x?%) In*x, y!!'=?

. six—tg ’x

3) Berancomte npezen ¢ nomoupio npaswia Jomnrans: li m—-—-1—
X—TT -

1) Beraucaute npou3BOIHYIO MapaMeTPUIECKON PYHKIINU: {

2
4) Haiinute X,;,, QyHKIUU Yy = x? + %

4x—x2

5) CoctaBbTe ypaBHEHHE KacaTelIbHOM K KPUBOM B TOUKE C aOCLUCCOM X(. Y = ,Xg = 2

6) HaiiTi npousBoanyo ot gpyukuun y = (simx)5¢" .

(x%2-6)y/(4+x2)3

120x5

12
8) I[IpoBecTu Hccaen0BaHUE U MOCTPOUTH rpaPuK GYyHKIUN Y = St

7) Haiitu npous3BoiHYIO OT QYHKIIUU Y =

9) HaiinuTe Ipou3BOIHYIO TPETHEro MOPAIKA GyHKIMK
Voo o
10) Pasnoskuts ¢pyrkumo y = x3 — 2x2 + x — 5 B muorowiéf9Béitnopa, re x, = 2.

) 2 2
= arcsimix e Y-
1 1) Beruucnurs yactHbie MMPONU3BOJAHBIC BTOPOI'O IIOpsAAAKA f ( / ty )

— el 1 9.2
12) Uccnenosate Ha skctpemym =% T¥ 2%

x2

13) Haiftit mpon3BoaHyto QyHKIMH @) y= _ > _ — X J7:6)y=e¥cosx +

3 2 Inx
2
B) y= \/3 2x—5€*

2

x
CEMECTP 1
TK3

Pasznea 2.
KonTponbnas padota

1) Beraucnure unTerpan [ 01 x2V1 — x2dx.

x34+x+3

—————ax.
(xZ2+x+1)(x+1)
dx

sinx(1-sinx)’
4) Bolumciure 110M1a/1s 00J1aCTH, OTPaHMYEHHOM rpahuKamMu ()YHKIHIA:

2) Beraucnure unTerpan [

3) Beruuciure unTerpai [

y—32 2% y— —4r.
5) Beobluucnute ANMHY AyTM  KpPUBOW, 3aJlaHHOM  MapaMeTpUYeCKUMHU  ypaBHEHUSMU
{x =4(cost+tsint),

<t<
y=4(sint —tcost), O=t=2




1
. xdx
6) Beruucnute onpeeeHHbI HHTErpall j —_—
SpVS—dx
2arctg(1/2)
7) Boruucnute ornpeaeseHHbIA HHTErpal
2arctg(l/3)

dx
sin x(1—sin x)’

8) Bulunciure I/IHTeraJI_J.xz cos 3xdx

2
9) BbIuucIuTh UHTETPAJIbI .[(3 5% _ 2 + 7)dx ; J‘x_\;mdx ; I(3x — l)24 dx;
x x
/4

3 3 1

Imdx; Itgxdx;sz ‘Inxdx; I Lz; jx(3—x)7dx§ _[arctgxdx

X n/6C0S” X ) 0
Pazpea 3.
KonrponbHas padora
1) OTka3 MalrHbl MPOUCXOAUT, €CIIM OTKA3bIBAET XOTS OBl OJIMH UX JIBYX arperaToB, U3 KOTOPBIX
OHa COCTOMT. BeposTHOCTH OTKa3za MepBOro arperara B TEYCHHE TapaHTuiiHOro cpoka - 0,01,
BTOoporo — 0,03. Haiitu BeposTHOCTh OTKa3a MAaIMHBI B TE€UEHHUE TapaHTUWHOTO CpoKa. (CIIOXK
BEPOSITH COBMECTH COOBIT).
2) Jlamnouku, U3rOTOBJICHHBIE HA 3aBOJIE 1, MeperoparoT B TeUEHUE MecsIa ¢ BeposTHOCTHIO 0,3,
Ha 3aBojie 2 — ¢ BeposATHOCTHIO 0,8. bputn KymjieHsl 0 3 JaMIOYKK Ka)/10ro 3aBOJIa U OJHA U3
HUX BKpy4YeHa B HacTOJbHYI0 nammy. Jlammouka B TeueHue Mecsia mneperopena. Kakxosa
BEPOSATHOCTH, YTO OHA M3TOTOBJICHA Ha 3aBOjIe 2. (YKa3aHHe: UCIONB3YyiTe popmyny baiieca)
3) B ypue 10 Genbix, 15 uepnbix, 20 cunux u 25 KpacHbIX mapoB. Bemynu ogun map. Haiitu
BEPOSITHOCTH TOTO, YTO BBHIHYTBIW IIap: OEJbIi; YepHBIA; CHHUIA; KPACHBIH; ONbIi WiH YepHBIH;
CHUHUM WM KPACHBIN; OCIbIi, YepHBIA UM CUHU.

4)
X -2 -1 1 2
P 0.1 0,2 0.3 0,4
?, | x> 1,
S(x)= T |x|<1
5) nvl—x

Haiitu F(x), M(X), BeposiTHOCTb TIomajaHus B uHTEpBa (-2,1)
Paznen 1-3.
Bonpocsl kK KOJIOKBHYMY:
1. Yro Takoe maTpura?
Yto Takoe ompeaenuTenb MaTPHUIIbI?
Kak BeIMUCIIIETCS ONPEACITUTEb MATPHIIBI 2-T'0 TTOpsIKa?
B yem ocHoOBHas ues peuieHus ypaBHeHui metoaom ['aycca?
[aiite onpenenenne BEKTOpa.
JaiiTe onpenenenre KOMIUTAHAPHBIX U KOJUIMHEAPHBIX BEKTOPOB.

Yrto Takoe KOOPAUHATHI BEKTOpa?
> > p
Yro Takoe optel i, j , k?

[TpaBuiio crokeHusi BEKTOPOB C IOMOIIIBbIO KOOPIMHAT.

10. Kax BeMMumcnsercs Moaynb Bekropa d = (x,y,2z)?

11. Kak BBIUHUCIIAIOTCS KOOPJAMHATHI BEKTOPA, 3aJaHHOTO IBYMsI TOUKaMH?

12. [JaiiTe onpeaeneHne CKaasipHOro MPOU3BEICHUS JBYX BEKTOPOB.

13. Kak BpIUuCIsIeTCSA YroJl MEXAY ABYMsl BEKTOpamu?

14. Kak 3anmmuchIBaeTCs CKASIPHOE TPOU3BEICHNE IBYX BEKTOPOB B KOOPAMHATHOM (popme?

WX NNk




15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

V¢i10BuUs NapajuIeNbHOCTH M IIEPIEH IUKYISPHOCTH IBYX BEKTOPOB d M b.
JlaiiTe onpeneneHre BEKTOPHOTO IPOU3BEACHUS JBYX BEKTOPOB.
['eomeTpuyecKknii CMBICT BEKTOPHOTO MPOU3BEICHHUS.

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEICHIE B KOOpAUHATHON (hopme?

JlaiiTe onpeenaeHre CMEMAHHOTO IPOU3BENEHUS TPEX BEKTOPOB d, b, C.
["'eomeTpUUECKHIl CMBICIT CMEIIAHHOTO IIPOU3BEACHUS.

Kak 3anuceiBaercst yca0BUe€ KOMIJIAHAPHOCTH TPEX BEKTOPOB?

Kak 3anuceiBaeTcst cMelaHHOE IIPOU3BEIEHUE B KOOPAUHATHON popme?

Kak 3anuceiBaercs o01ee ypaBHEHHE NPSMON Ha TUIOCKOCTH, KAHOHUYECKOE ypaBHEHHUE,
ypaBHEHHE NPSIMOM, IMpOXOAdAlIed depe3 ABE TOUYKH, ypaBHEHHE HpPSIMOH B OTpe3Kax,
ypaBHEHHE IPSAMOM ¢ YTIIOBBIM K03 humeHTom?

Kak onpenensiercst yron Mexay npsiMbIMu?

[lepeuncnure ycaoBus MapajsiebHOCTH U IEPIEHAUKYIISIPHOCTH IBYX IPSIMBIX.
[Tepeuncnure criocoObl 3a1aHUs IIOCKOCTH B IPOCTPAHCTBE.

Hanumure ypaBHeHUE IpsIMOM, IPOXOIALICH Yepe3 BE 3alaHHbIE TOUYKHU B
IPOCTPaHCTBE.

Jaiite onpenenenre GyHKITUH.

[Tepeuncnure OCHOBHBIE IEMEHTAPHBIE (PYHKIIUU.

Jaiite onpenenenue clioXHON (QyHKITHH.

Jaiite onpenenenue npeaena GyHKIUU B TOUKE.

[TosicauTe hrU3HYECKH U TEOMETPUUYECKHII CMBICI ITPOU3BOIHOM.

Jaiite onpeneneHe Npou3BOAHON BTOPOro MOpsiIKa.

CdhopmynupyiiTe npaBUIIO BEIYUCICHUS IPOU3BOIHON OT CIIOKHON HyHKIMHU ¥ = f[g(xX)].
Cdopmynupyiite npasuio Jlonutans.

Haiite onpenenenne 5SkcTpemymoB ¢yHkuuu. Cdopmynupyiite HeoOXxoaumMoe WU
JIOCTaTOYHBIE YCIOBUS IKCTPEMyMa.

Kak uccnenyercs BhITyKI0CTh QYHKIUU?

UYro HazwiBaeTcsa Toukoi neperunda pynkiuu? Kak HaxoasaT Touku neperuba?

Uro Takoe acUMITOTHI (PYHKIIMU U KaK OHU HaxXonaatTcs?

Yo Takoe KOMIUIEKCHOE YnCII0?

Kakue popmbl 3an1MCH KOMIIEKCHOTO YHUCIIa BbI 3HaeTe?

3anumute Gopmyny Ditnepa.

Hatite onpenenenne neppoodpazHoit GpyHkiuu. CKOIBKO MEPBOOOPA3HBIX UMEET KaxKast
byHKLUA ¥ ToueMy?

JlaliTe onpeneneHrne HeoNnpeIeIEHHOrO HHTerpaa.

Ilepeuncnure OCHOBHBIE CBOMCTBA HEONPEAEICHHOIO NHTETpaa.

B uem 3akmrouaeTcst ujest METo/1a 3aMEHbI IEPEMEHHBIX ?

3anummre GopMyIly MHTETPUPOBAHUS MO YACTAM.

[aiite onpenenenne OnpeeaIeHHOro HHTerpaa.

["'eomeTpruyecKuii CMBICI ONIPEIEIEHHOTO UHTETpajla U UHTErPaIbHONW CyMMBI.
®u3NYECKU CMBICIT ONPEIEIEHHOTO UHTETpasa.

[Tepeuncnnure OCHOBHBIE CBOMCTBA OIIPENEICHHOIO HHTETpaIa.

3anummte popmyny HeroTona-Jleitouuna.

Haiite onpenenenue GyHKIMU ABYX EPEMEHHBIX.

[aiite onpeneneHne 4acTHBIX MPOU3BOIHBIX.

Kak BBIYMCIIAIOTCS YaCTHBIE IPOU3BOAHBIE?

56. Jlaiite onpenenenue nuddepeHranoB GyHKIUH IBYX IEPEMEHHBIX.

57

. Kax Haxo4dATCA 3KCTPEMYMBbI (byHKI_II/Iﬁ HECKOJIbKHUX NCPEMCHHBIX.

CEMECTP 2

TK1




Pa3pea 4.

Konrtponbnas padora
2
1) Pemute muddepennmanbhoe ypasuenne ' — yT +a4Y 40

X X
2) Pemnte muddepennnansHoe ypaBHeHHE )’ + 2xy = 2 x> y3 ,1(0) = J2.

3) Pemnte nuddepenimansroe ypaBHerue (2x + 5y)dx + (5x+3y2)dy =0

4) Pemnte nudpepeHnaibHoe ypaBHEHHE )7 4 Y —sin x, y(m) = l
X

5) Pemmte mudpepennmansHoe ypasaenue 2" + ' —y =2e"

6) Pemure nuddepenuuansroe ypasaenue xy" + y" =1.

7) Pemute muddepenimansroe ypasuenue V' +2y' + 5y = —sin 2x.

8) Pemmre nuddepeHnnanibHoe ypaBHCHHE y3 y'+4=0,y(0)=-1,'(0) =-2.

9) CrepxeHb IIMHOIO 2/ ¥ TUIOHIAABIO MTOTIEPEUYHOTO CEYCHUS S HA KOHIAX MMEET OJIMHAKOBYIO

temrneparypy t. [1o crep>kHIO TPOXOAUT TOK /, IIIOTHOCTH KoToporo i=//S. Halitu pacnpenenenne

TEIUIOTHI MO CTEP)KHIO, €CIIM MaKCHMallbHasl Temereparypa B 1eHTpe crepxHs 7. IlpeneOpeun

norepel TEIJIOTHI B OKpyXaromiyro cpeny. (Ykazanue: coctaButh auddepeHmnuanbHoe

ypaBHEHHE 2-TO TIOPSIJIKA, pa3peIIEHHOTO OTHOCUTEILHO MIPOU3BOJIHOM).

212 +23)
z3

11) 3anucath 4ucio z; =4i B TPUrOHOMETPUUECKON 1 OKa3aTesbHO hopme.

12) Berueptutb o6sacth |z —1—i[>1,0<Imz<2,0<Rez<?2.

13) Pemnre ypaBHEHUS:

10) HaliTn 3HaueHUE BBIpOKCHUS ,z,=1+31,z, =14+2i,zy =4 1.

yy'=-=2x, y"+6y +13y =0, y’ =§—;,y" +2y'"—3y=0

CEMECTP 2
TK2

Pazneua 4.
KonTponbnas padota

1) Uccnenyiite Ha CXOMMMOCTD PSL § (=1 2ntl
n=l1 n(n+1)
3
2) Haiigute 001acTh CXOIUMOCTH psiaa E (n-2) (x+3)2".
n=1 2n+3
3) Pasnoxure f(x) = In(2x +1) 0 CTEHCHAM (x —2) 5 cremenHol psi.
0,2

_142
4) BoruncnuTe UHTErpaj je *dx. ¢ Tounoctsio 10 0,001,
0

5) Paznoxwure B psag Oypre byakuuro f(x) =sin2x, x €[—x, 7]
6) Haiftu cymmy psina § #

n=9n* —14n + 48

1

Y16 - x
8) Paznoxute f(x)=cos(x —4) mo crenenam (x + 2)

7) Paznoxuts _ 11O CTENEHAM X




9 HccnenoBaTh Ha aOCOTIOTHYIO MU YCIOBHYIO CXOJUMOCTh § - —
) 2 \2
n=1 (2n-1)7(2n)

5
o0
10) Haiitu 061acTh CXOIUMOCTH Y

n=1 (n + 1)
11) Beruncnure qBOMHOM HHTETpa ”(12)6 vy’ +16x°y )dxdy,D:x=1y=x",y = —Jx.
D

(x + 5)2l’l+1

12) Hatimure momanb Gurypel, OrpaHM4eHHOW TaHHBIMU JTUHUASIMHU

X
=,V = \/gx'
V3
-1
13) VI3MeHHTE MOPSIIOK HHTETPUPOBAHUS J.dy I fdx+ J.dy I fdx.
-2 24y -y

14) Haiiti maccy muacTunsl: g(x, y) = 16x + 9y /12,D:x=1/4,y = O,y2 =16x,y=0.

y2 —2y+x2 =O,y2 —4y+x2 =0,y=

15) UccnenoBaTh cX0AUMOCTb psfbl: 1. i 2. i n+6 i 5n—11 NS

n=11 7’l+4 n12n+5 n=l

" n*+1 & 4n+1 © 6n+5
4. Z 5. Z— 6. Z( j 7. Z 8. > L9y
n1(3n+2)2 o n” 2n+5 nln +3 1 n+5 n15n+6
CEMECTP 2
TK3
Pazneua 4.
Konrtponbnas padora
1 5x
1) Beruuciuts J‘ dx J‘ dy J' 2zd=
-1 0 0

2) Haiiti 06bem obmactn V: 8z =x2 + 2, z = l

3) Teno V 3amaHo orpaHUYMBAIOIIMMU €T0 MOBEPXHOCTIMH, L -IUIOTHOCTH. Haliaure Maccy Tena.

S(x2 + y2)
4
4) Haiinmute 00beM Tella, 3aIaHHOTO OTPAaHMYUBAIOIIUME €TI0 TIOBEPXHOCTIMHU

Z:\/9—x2—y2,972=x2+y2.

5) Boruucnuts uHTErpai J‘”xdxdydz, V:y=0,y=1Lx+z<1,x20,z2>0.
V
6) BeruncauTh MHTErpaibl:

.”D(x+y2)dxdy ,rieD:y=x",y=1,x=0.
JIl, @xyz + x*y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.

fffD dxdydz , D: x+y+z=1, x=0, y=0, z=0.
Paznmea 5.
KonTponbnas pabota

64(x* +y*)=z"x"+y* =4,y=0,2=0(y 20,z > 0), u =




1) Beruncnure uHTErpa szdl , rie L — rpanuna tpeyroiabHuka ¢ BepmmHaMu A(1,0), B(2,1),
L

C(,2).

2) Haiinute paboTy cuiibl F mpu nepeMenieHuu B0 JIMHUK L OT Touku M K Touke N

F=(x*-2y)i+(y* —2x)j,L:otpesok MN, M (—4,0), N(0,2).

3) Beruncanre moBepXHOCTHBIN UHTErpai 1-ro poaa J.J. zds, © —4acTb runepOOINYECKOro

o

napaboJionsia z = xy , BRIpE3aHHas [IUIHHIPOM X%+ y2 =4.
4) HaiinuTe MOTOK BEKTOPHOTO MOJI @ 4epe3 YacThb MOBEPXHOCTH S, BHIPE3AEMYIO MIOCKOCTHIO
P (HopManb BHEHIHSS K 3aMKHYTOU MOBEPXHOCTH, 00pa3yeMoi JaHHBIMH MTOBEPXHOCTSIMHU).
a=yi—-xj+k,S:x*+y°=2z"(z>0),P:z=4.
5) Beruucnure unTerpan Iydl, rne AB — nyra snmnunca x = 2cost, y =3sint,0<t <7 /2

AB

6) [IpumenuB popmyny ['prHa BEIYUCINTE HHTETPAT ffxyzdy — x%dx, rie L — OKpy»KHOCTb
L

x*+y? =a’.

7) Berunciante moBEpXHOCTHBIN UHTErpai 2-To pojaa H ydxdz,Tne o —BepxHss CTOPOHA YacTH

o

2

napabosonia x er2 =z,0<z<L2.

8) C momombio popmyisl OcTporpanckoro-I'aycca HaliuTe MOTOK BEKTOPHOTO MOJIS

_ 3. 3. 3 _ _ _ _
F =x"1+y” j+z k 4yepe3 nonHyo NoBepXHOCTb NUpaMubl x+y+z=1,x=0,y=0,z=0 B
HAIPAaBICHUU BHEIIHEW HOPMAIH

9) HaiiTi uupKyssiuio BEKTOPHOTO MOJIS a BA0JIb KOHTYpa I (B HampaBlIeHUH,

COOTBCTCTBYIOIIEM BO3PACTAHUIO ITapaMETpa t).

a :yi—Xj+sz, r- X=TCOSl‘,y =TCOSZ‘,

z=sint.
10) Haiitu paboty cuisl F = Xy i+ X2 J BIOJL KpHBOii [ 1 Y = x2 ot ToukH (0,0) mo (1,1).

11) HaiiTn nuBepreHIuIo U poTop BeKTopHOTo Tonst I = Xi + xzj — zk. Onpenenuts Tvn noJis.

Pasnen 4-5.
Bomnpock! k KOJUIOKBUYMY:
1. Jaiite onpenenenne quddHepeHIHaTLHOTO YPAaBHEHHMSL.
2. [aiite onpenenenune 3agaun Komm.
3. llepeuncnuTe OCHOBHBIE YpaBHEHHUs IE€PBOrO TMOPSAKA, YKAKUTE METOABl UX
WHTETPUPOBAHUS.
Jaiite onpenenenue nudpepeHInanbHOr0 ypaBHEHUS BBICIIETO MOPSAKA.
MeTopl UHTETPUPOBAHUS YPaBHEHUH, JOMYCKAOIINX TOHUKEHUS TTOPSIIKA.
Jaiite onpenenenue nuHeHoro nuddepeHmanbabe ypaBHEHHSI BBICIIETO MOPSIIKA.
JlaiiTe onpenenenne YucioBOro psija.

Nons




8. JlaitTe onpeneneHne CXOAMMOCTH U CYMMBI psija.

9. Heobxomumoe ycioBre CXOAMMOCTH.

10. ChopmynupyiiTe MpU3HAKU CXOAUMOCTH PSIOB C MOJOXKHUTEIbHBIMU YJICHAMH: IPU3HAK
CpaBHEHHMs Ps10B, npu3Haky [lanmambepa u Komm, nHTErpaabHbIi NpU3HAK.

11. Halite onpeneneHrne 3HaKOIIEPEMEHHOTO psijia.

12. JlatiTe onpenenenne aOCOMOTHON U YCIOBHON CXOAMMOCTH.

13. Chopmynupyiite npusnak JlenOuuna.

14. JlafiTe onpenencane GyHKIIMOHATLHOTO PS/Ia.

15. JlaiiTe onpeaenenne 00J1acTu CXOAUMOCTH, PABHOMEPHON CXOIUMOCTH.

16. JlaifTe onpeaesieHre CTETIEHHOTO PsJa.

17. Jakite onpeneneHue HHTEpBajga CXOAMMOCTH.

18. Panpl Teitnopa u MakiopeHa.

19. [Jaiite onpeneneHue IBOMHOTO U JBYKPATHOTO HHTETPAJIOB.

20. Ilepeuncnute cBOMCTBA ABOMHOIO UHTETpaJIa.

21. JIBoifHO# MHTErpai B MOJISIPHBIX KOOPJUHATAX.

22. YKaxuTe NpUWIOKEHUs JBOMHOIO UHTErpaa.

23. JlaiiTe onpeneneHre TPOMHOTO U TPEXKPATHOIO UHTETPAJIOB.

24. [lepeuncnure CBOMCTBA TPOMHOTO UHTETpaa.

25. TpoitHO# HHTETrpall B MUJIMHIPUYECKUX M CHepHUECKIX KOOPIUHATAX.

26. YKaXuTe NpUIOKEHHUS TPOMHOTO MHTErpasa.

27. Yto Takoe KpUBOJIMHEHHBIN UHTETpa 1-ro poaa?

28. Kak BbruuCiIseTCa KpUBOJIMHEHHBIN HHTErpail 1-ro poga?

29. Yto Takoe KpUBOJIMHEHHBIN UHTETpa 2-TO poja’?

30. Kak BeIuncCIIsieTCss KpUBOJIMHEUHBIN HHTErpall 2-r0 poaa?

31. Kakoii ¢pusudeckuii cMbICT OBEPXHOCTHOTO HHTErpana 1-ro pomga?

32. Kakoii pu3znueckuii CMbICI TOBEPXHOCTHOTO MHTETpaia 2-ro poja?

33. Kak Bbruucnsiercs porop?

34. 3anumure hopmyny Octporpanackoro-I'aycca.

35. Kak BeluucnsieTcs JUBEPreHITUs?

36. Kak Bbruucinsercs rpaiueHT?

37. Kakue reomeTpruyecKkue XapakTepUCTUKU CKAJIIPHBIX, BEKTOPHBIX MOJIEH BbI 3HaeTe?

38. Kakue Bubl BEKTOPHBIX MOJIEH BbI 3HaeTE?

CEMECTP 3
TK1

Pa3pgea 5.
KonTponbnas padota

1) UccnenoBarh aHanuTHYeCcKue cBoicTBa GyHKUMU f(z) =z 2 $Im3z.

2) BeraucnuTh HHTETpaj J|z| dz, tne L- nyra OKpy>KHOCTH |z| =lor z; =110 z =-1

L

3) Haiitu pasnoxenue B psaj Jlopana Gynkuun f(z) = — % 1O CTENeHM z

(z—=2)(z+5)

4) Haiity BBIYeT QYHKIMHA f(z)= 2> siniz B €€ M30JIMPOBAHHOI 0c000i1 TouKe
z

e” cos zdz
5) Berunciute unterpan § —————

|2|=1 22 42z




2n dX
6) Boruncute unterpan |

0 3+smnx

+00

7) Beruncaure nHTErpan I dx

(x? +4x+13)?

—00
8) BerancinuTs:
I+ix
e .

JEdz, riae L- oTpe30oK OT TOYKH z; =0 J0 zy =1+i.

L
(z—-3)dz
12153 (z=1)(z+2)
[ﬁ 23 cos(1/ z)dz
|Z|=3
CEMECTP 3
TK2
Pazpgea 6.
Konrtponbnas padora
1) Haiitu opurunan uzobpaxenus F(p)= +
p-+6p+10
2) Haiigure nzobpaxenue pynkuuu f (1) = cos® 8t + 12
3) Haiinure opurunan uzoOpaxenuss F(p)= pr .
p(p~+4)

4) Pemure muddepenmmansroe ypapuerne x" —2x"+x' =4, x(0)=1, x'(0)=2, x"(0)=-2,

5) Pemute cucremy nuddepeHmanbHbIX ypaBHEHUN

x'+y=0, x(0)=1,

y'=2x-2y=0, y(O): 1
6) Haitti n3o6paxenne mis f(1) =5+2e .
7) Haittu opurunan s F(p) = +

p-+4p+5

CEMECTP 3
TK3
Pa3zpnen 7.

KonTponbnas pabota

1) K kakoMy MHTEpBay TIPUHAIEKUT KOPEHD ypaBHEeHUs x* —4x> +1=07?

2) B MeTo/1e TOJIOBUHHOIO JeNIEHUs AJIs ONpeesieHus] TPpUOIMKEHHOT0 3HaUeHUsI KOPHU X Ha
otpeske (2,6) Hao MONOKHUTH X =3, Xx=4, Xx=5, x=2,5, x=3,5?

3) Ha ckonbko yacTeil cienyer pa3OUTh MPOMEXKYTOK HMHTETPUPOBaHMs, YTOOBI MO dopMyiaMm
IPSMOYTOJILHAKOB C TOYHOCTBIO 10 0,1 BBIYHMCIUTE HHTETpAT [ 12 Inx dx.

4) ITpunsB h = 0,1, meTogoM Ditnepa pemnTe ykazaHHyto 3aaa4dy Komu 11st ypaBHEeHUs

y' =y +3x,y(0) =—-1,x € [0;0,5].

5) Meronom Pynre-Kyrra, npunss h = 0,1, HailnuTe npuOIMKeHHbIE pelICHUS




maddepentmansroro ypasuenus y' = x —y,y(0) = —1,x € [0; 1].
6) ITo dopmyne mapados, npuHsas 2n = 10, BEIYUCIUTE ONPEACIICHHBIA HHTETPaJl

fol ax npup = 1.

x2+p2

1/3 si
7)BblunciuTh uHTErpat | /3 sinx dx c tounoctsio 10 0,001.

0 x
8)Meronom Ditnepa HailTh 3HaueHUs peureHus MudEdepeHIanbHOrO ypaBHeHUS Y = 3x — ),
aust koroporo y(1) = 1, B msrtu Toukax orpeska [1; 1,5], mpunss h = 0,1.

Pazpen 6-7.

Bonpocsl K KOJUIOKBUYMY:

[TonsiTie QyHKIIMKM KOMIUIEKCHON MIEPEMEHHOM.

®opMyIibl BO3BEJCHUE B CTENEHb U U3BJICUEHHUE KOPHS U3 KOMIUIEKCHOTO YHCIIA.
®opMyIbl TPUTOHOMETPUUECKHE U TUnepooinueckre GyHKIUH.

®opmyiiel JorapupMuUecKas 1 nokazareibHas (QyHKIIMH KOMIUIEKCHOM MEPEMEHHOIA.
Ycnosus Komm-Pumana.

['apmonnueckue GpyHKIUH.

WuTerpan GyHKINN KOMIUIEKCHON TIEPEMEHHOM M0 KPUBOK.

Teopema Kouu 115 01HOCBSI3HOM 001aCTH.

Teopema Ko 115 MHOTOCBSI3HOM 0071aCTH.

10. UnTerpansHas hopmyna Komm.

11. Pspg Teitnopa, psn Jlopana.

12. Buapl 0cOOBIX TOYEK U UX MPU3HAKH.

13. Boruet pyHkuuu

14. IIpeoOpazoBanue Jlamnaca.

15. Teopema mogo0Owusi.

16. Teopema cMeleHus.

17. Teopema 3ana3abIBaHuUs.

18. Teopema bopens.

19. Yro Takoe oTJeneHue KOpHeil ypaBHEHUS.

XN kW=

20. B gem npnes rpaduueckoro OTAeIeHUS KOPHEH.

21. T'eomeTpUUeCKHil CMBICT METOIA XOP/I.

22. TomeTpruYeCKuii CMBIC METO/Ia KacaTeIbHBIX.

23. Yem ommm4aroTcst OPMYIIBI JIEBBIX U TIPABBIX IPSIMOYTOIEHUKOB?

24. TeomeTpuYecKuil CMbICI (POPMYJIbI TapadoJl.

25. Kak npuOIMKeHHO BBIYUCINTD ONPEIEICHHBIN HHTErpal pa3ioKeHUEeM NOABIHTErpaJIbHON
¢yukuuu B pan Teinopa(Maxkmnopena)?

26. Meron HeonpeneneHHbIX KO3Q(HUIIMEHTOB MPU PELICHUH JIMHEHHOTO ypaBHEHUSI.

JlJ1sl MpOMeKYTOYHOM aTTeCTAlUU:

OM1
[Tpumepsl FK3aMEeHAIMOHHBIX OMJIETOB:

buner Ne 1
1. CkansgpHOe IpOU3BEIEHUE BEKTOPOB.
2. IlepBslil 3aMedaTeNbHBIN IPEE.

1-¥%
.1 -
. lim (—+—x)
3. BbluncomTe Ipeen: gvw \ 242
4. BEIMHCIUTE UHTETPAT J' _2x-3 .
xP—4x-17




buner Ne 2
1. BektopHOE Npou3BeCHHE BEKTOPOB.
2. 3ameHa MepeMEHHOM U METOJI MHTETPUPOBAHMS 10 YACTSAM B ONPEICICHHOM HHTErpaie.
3. BeruucnuTe miouia e napajuieaorpaMmma, ocTpOEHHOI0 Ha BeKTopax a = 3p + 2q
1 b= 2p-q, eciu n3BeCTHO, uTO |p| =4, |b| = 3 ¥ yrom MexIy BeKTOpamu p 1 q pasen 135°.

3
/ arctg vz d.
4. Beluucnure uHTerpan !
buner Ne 3
CMmelraHHOE IPOU3BEIEHUE BEKTOPOB.
BpIBO pOM3BOIHON CTENEHHON (QYHKIIUK U TTPOU3BOIHON JIOTapu(MHUIECKOr (PyHKITUH.

Al(_2741 8) A2(47 _]-7 2)7

N —

Brruuciaure O6’BCM TeTpasapa C BEpIIMHAMHA B TOYKAX
A5(-8,7.10),  Ag(~3,4,-2).

15
4. Bpluucnaute UHTErpai I / 6-x dx.
5 Vx—18

busner Ne 4

1. Ilpsmas Ha mIOCKOCTH.

2. 3ameHa MepeMEeHHOM, oJBeIeHue 101 3HaK AuddepeHnnana, HHTErpuUpOBaHUS MO YaCTAM
B HEOIIPEIEIICHHOM HUHTErpase.

X

3. HccnenoBars 1 mocTpouTh rpaduk QyHKIHH: ¥ —3x—4

2

/-.732 cosxdr.

4. Beluucnure uHTErpan o
buner Ne 5
1. TInockocTh B IPOCTpPaHCTRBE.
2. (CBoiicTBa ONpPEEICHHOT0 UHTETpaa.
o1+ 309 — 23 =2,
2.‘"61 - 3;172 + 2.’,53 = 0,
3. Metoaom I'aycca pemmTe cucTemy ypaBHeHumin ( 301~ 27— zy=4

4. Bpruuciaute UHTErpai jﬂdx

x> +5x+7

buier Ne 6
1. TlpsimMas B mpoCTpaHCTBE.

2. Meroa npssMOyTOIbHUKOB, METO/I TPATICIIUA.
:I,']_+5.1'2+ .7,‘323,
23?1 - 355‘-2 + 3.2?3 = 8,
3. Meronom TIaycca pemmre cuctemy ypaBHenuii \ 271 + 472 = @5 = 0.

4. Beruucnure UHTErpa | @ dx
Sm x
buner Ne 7
1. Dnnunc, napabona.
2. WnBapuantHOCTh quddepennnana 1-ro nopsaka, nuddepeHnuan cioxHOW GyHKIUH.
fim X

3. Beruuciure npegen: *~° In (ch 3x)

w/2

1
/ - du.
5+4dsinz+3cosx
4. BeluncnuTe UHTErpan ¢

buner Ne §



1. Tlonstue ¢pyHKuMU, 0OLUHE CBOWCTBA PYHKIUH, Tpeaes (YyHKIIUU, TEOPEMBI O MpeJenax.
2. PexyppentHas ¢popmyna i HHTErpaia dx .
(x2 + a2)k
3. B ypHae 9 6enbix u 1 yepHsbIil map. Beraynu cpa3y Tpu mapa. KakoBa BeposSITHOCTh TOTO, UTO

BCE 1Iapbl Oesbie?
/2
COS T
3+cosz
4. Bbluucnute uHTErpan /3

OM2
[Tpumeps! SK3aMEHAIIMOHHBIX OUJIETOB:

buner Ne 1
1. VY 1l-ro nopsaxa, oOuiue NOHATUS, ypaBHEHUS C pa3AeIsOIIUMUCS IEPEMEHHBIMH.

2. IloBepXHOCTHBIN HHTErpan 1-ro poaa, €ro NPUIOKEHHUS.

3. Haiitu maccy mnactunsl: u(x,y) =16x+ 9y2 /12,D:x=1/4,y = O,y2 =16x,y>0.
4. Pemmte 1Y y" -4y +4y = (x—1)e”.
buier Ne 2
1. Onnoponusie 1Y 1-ro nopsiika.
2. Ilpou3BonHas IO HAIPABIEHUIO.

3. BbUHMCIUTH UHTETpAI I”xdxdydz, V:iy=0,y=Lx+z<1,x20,z>0.
V

4. Pemwrs 1Y y"+2y'+5y =-2sin x.

buner Ne 3
1. Jluneitasie 1Y 1-ro nmopsiaka, METO BapUAllMK MOCTOSTHHOM, METOJI MOACTAHOBKH.
2. Bepluncienne moBepxXHOCTHOTO UHTETpaia 1-ro poxa.

3. Haiitm o0beM: V:iz=x+y,z=xy,x+y=1Lx=0,y=0.
4. Onpenenuts TN BEKTOPHOTO MOJSA a = ( y3 —1)i+zcos x? j— izk .

buner Ne 4
1. YpaBHeHus B noiHbIx auddepeHiuanax.

2. Beruncienne KpuBOJIMHEWHOTO HHTETrpasa 1-ro pona.

3. BbIYMCINUTD KPUBOJIMHEUHBIA HHTErPAIT J. (4x* — 3\/;)dl oT Touku A(—1,0) 10 ToukHn
4B
B(0,1) o psAMON.
4. Paznoxuts B psag Oypre nepuoandeckyro GyHkiuoo f(x) =7 + x ¢ nepuoaom 27 .

buner Ne 5
1. JIV BwICHIUX TTOPSIKOB, OOIITHE TTOHSITHSI.

2. Psan @ypse. Pag Oypbe 11t 4eTHBIX U HEUETHBIX (DYHKITHIA.



3. BpIYMCINTH MOBEPXHOCTHBIA HHTErpaI 1-ro pona ” zds, O —4acTb rUNEepOOTUYECKOTO

o
napaboiyionsia z = xy , BbIpe3aHHas [UIMHIPOM X%+ y2 =4.
4. Peruts 1Y xyza’x + y(x2 + yz)dy =0.
buner Ne 6
1. Jluneiinsie 1Y BBICIIMX NOPSAKOB, PELIEHUE IMHEHHOIO OJHOPOAHOIO ypaBHEHU. MeTox
Ditnepa.

2. 3HaKOH€p€MeHHI)I€ pAAbL, YCIIOBHAA U a0CcoII0THAS CXOAHUMOCTD.

3. BbIUMCINTH NOBEPXHOCTHBIN HHTErpal 2-ro pojaa ” vdxdz,Tie o —BEpPXHss CTOPOHA YacTU

o
napabosona x2 +y2 =z,0<z<L2.
4. Pemwmts 1Y ' :ﬂ.
10x—y

buiter Ne 7
1. Jluneitnsie HeogHOpoaHbIe Y BbIcIINX nopsakoB. Meron Jlarpanxa.
2. Bpluncienne moBepxHOCTHOTO UHTETpaia 2-ro poaa. @opmyna Ocrporpaackoro-I aycca.

3. HaiiTi moTOK BEKTOPHOTO HOJIsl @ Yepe3 YacTh MOBEPXHOCTU S , BBIPE3aEMYIO INIOCKOCTHIO
P (HOpMasb BHEIIHSS K 3aMKHYTOM IIOBEPXHOCTH, 00pa3yeMoil JaHHBIMU TOBEPXHOCTSIMU).

a=yi—-xj+k,S:x*+y>*=2z>(z20),P:z=4.

4. Pemmute 1Y y =2xpy'+

n2 °
)
buer Ne 8
1. Jluneitnsie HeomHOpOaHBIE Y coO crneruanbHOM MpaBoOi 4acThIo.

2. Beoruncnenue KpUBOJIMHEHHOTO HHTETpaia 1-ro poja.

3. HaiiTi moTOK BEKTOPHOTO MONS @ = 3xzi — 2Xi + yk,4epe3 3aMKHYTYIO TOBEPXHOCTh S
xX+y+z=2,x=1,

(HOpMmanb BHEHIHSISA). S :
x=0,y=0,z=0.

4. Pemmts 1Y y"tgx =y" +1.

OM3
[Tpumepsbl OMIIETOB Ha 3a4erT:

buner Ne 1
1. Meto HeompeneaeHHbIX K03()(PUIIMEHTOB MPU PELICHUH JTUHEHHOTO YpaBHEHUS.
2. [IpeoOpaszoBanue Jlamnaca.

g3

3 2 .
3. Haiitn opurnnan pit2p*-3p

ch (34mi/4).

4. IlpencraBuTh B anredpandeckoil popme:
buner Ne 2

1. Omnenka morpemHocTy B hopmyse mapado.

2. W3o0paxenue ¢pyHKImu XeBucaiiaa, cost, sint.

3. Berueptuth 0051aCTh, 33JJAHHYIO HEPABEHCTBAMHU 2] <1, —Sr=<argz=<—m/4.



Yty =142,

4. Peuwwts ypaBHeHHe Y (0)=0, ¥ (0)=—2.

buner Ne 3
1. TlonsTHe QYyHKIIMN KOMIUIEKCHOM MTEPEMEHHOM, MPEIeN U HeTIPEPHIBHOCTD.

2. Teopema nomoOus, ee MpUMEHEHHE.

3. BOCCTAHOBHTH aHATHTHYCCKYIO yHKImio U (X: )= 3%+ 2xy
2"+ 3y’ +y =3¢,

4. PemnTh ypaBHEHHE y(0)=0, y' (0)=1.

buier Ne 4
1. Bo3BeneHue B CTENEHb M U3BJICYCHUE KOPHS U3 KOMILJIEKCHOTO YHUCJIa.
2. Teopema cMellleHUs, €€ IPUMEHEHHUE.

i/—l-g-i]/é
s

Yy —3y -+ 2=¢,
yO=1, i ©=0.

3. Haiitu xopHu

4. Pemmutb ypaBHEHUE

buner Ne 5

1. Tpuronomerpuueckue u runepoonnyeckue QyHKIUU KOMIUIEKCHON EpEMEHHOM.
2. IuddepenunpoBanue n300pakeHus, U300pakeHUE CTETIEHHON (PYHKIINU.

3. [IpencraBuTh B anredpandeckoit hopme: sh (2+-ui/4).
2
4. BpluncauTh UHTETpall jZsz, rae L- nyra OKpy>KHOCTH |z| =1,0<argz < %
L z

buner Ne 6

1. JlorapudmMuyeckas u nmokazarenbHasi GyHKIIMH KOMILJIEKCHOM MMepeMEHHOM.

2. T'omeTpuueckuii CMBICI METO/Ia KacaTeIbHBIX.

) (-~ i)pi.

.3. IIpencraButh B anredpandeckoit hopme

2dz

2(z—1)"

4. Berapcnuth naTerpan 21—l =5/

buter Ne 7

1. OGpaTHble TPUTOHOMETPUUYECKUE U TUIIepOOTUecKre PYHKIIMN KOMIUIEKCHOM MepeMeHHOM.

2. JluddepennupoBanue opuruHania.

3. Tlpexctasuts B anrebpamieckoii hopme Areeos (~5)-

2—p

p*—2p:4-5p°
4. Haiitu opurunai:

buner Ne 8
1. [IponsBoHas GyHKIMM KOMIJIEKCHOM MEPEMEHHOMN, €€ F€OMETPUUECKUI CMBICTT.
2. NHTerpupoBaHue n300pakeHUsl U OpUTHHAIA.

3. BOCCTAaHOBUTH aHATHTHIECKYIO ByHKmmio V= 2% —20, f (O)=1.
4. Vicnonw3ys TeopeMy 00 HHTETPUPOBAHUHU U300paKEHUS HAUTH N300pakeHne PyHKITNN
1-¢'

f@) = :

t
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