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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 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HHAWKATOpPA

OIIK-3 — CriocoOeH MpuMeHSTh
COOTBETCTBYIOUIHH (PU3HUKO-
MaTeMaTHYECKUH armapar, MeTOIbI
aHaJIM3a ¥ MOJICIIMPOBAHMS,
TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO
WCCIICIOBAHMUS TIPH PEILICHUH
npogecCHOHANBHBIX 3a]1a4

OIIK-3.1 — ObnanaeT HaBbIKAMH 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. CTpyKTYypa M cojep:KaHue TUCIUNTHHBI
3.1. CTpyKTYypa THCHMILIHHBI
Jiist ouHOM PopMBI 00yUeHHUS

Bun yuebHoit paboThl Bcero | Bceero CemecTpbl

3E 4acoB 1 2 3
OBIIAA TPYTOEMKOCTD ITNCHUTTJIMHBI 17 612 | 262 | 262 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AYUTOPHAS PABOTA 7,3 | 262 [ 120 | 90 | 52
Jlexun 2,95 | 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 - - - - -
[ToaroToBKa K MPOMEXYTOYHON aTTECTALUU 2 72 36 | 36 0
[TpomexyTOUHAS aTTECTAIINS: 3 C) 3
Jlnis 3a0uHOM (hOpMBI O0yUEHUS
Bun yaeOHO# paboThI Bceero | Bceero CemecTpsbl

3E 9acoB 1 2 3
OBILAS TPYJIOEMKOCTb JIUCLIUTUIMHBI 17 | 612 | 252 1 252 | 108
KOHTAKTHAA PABOTA* - 149 60 49 40
AYJIUTOPHAS PABOTA 2,11 | 76 30 | 18 28
Jlekuu 0,83 30 12 8 10
[IpakTuueckue (CeMUHAPCKUE) 3aHATHUS 1,28 | 46 18 | 10 18

JIaGoparopHblie pabOTHI - - - - -

CAMOCTOSITEJIbHA I PABOTA OBYUAIOILETOCS | 14,89 | 536 | 222 [ 234 | 80

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

KypcoBoit npoekr - - - - -

KypcoBas pabora - - - - -

[ToaroroBka K NpOMEKyTOUHOM aTTECTAllUN 0,61 | 22

U| ©
V| ©
(O8] N

[IpomMexxyTouHas aTTecTanus:

3.2. Conep:kaHue IMCHUIVIMHBI, CTPYKTYPHPOBAHHOE M0 pas3jejaM M
BU/aM 3aHATHH

Paznenst Pacnpenenenune ®opMel 1 WNHunexcsl
JUCITUTUTUHBI & TPYIOEMKOCTH BT WHIUKATOPOB
§ 110 BH1aM y4eOHOM paboThl | KOHTpOIIs GopMuUpPyEMBIX
o = =) : O KOMIIETCHIIUH
S| 2lEE| 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,
Maremaruueckuit TK3 OIIK-3.B
aHaim3. Yacts 1
Pa3znen 3. 32 8 8 16 TK3 OIIK-3.3, OIIK-3.Y
Teopus
BEPOSTHOCTEMN

DK3aMeH 36 36 OM1 OIIK-3.3, OIIK-3.V,




OIIK-3.B
Hroro 3a 1 cemecTp 252 52 68 132
Paznen 4. 156 28 42 86 | TK1,TK2, | OIIK-3.3, OIIK-3.VY,
Marematuueckuit TK3 OIIK-3.B
aHaym3. Yactp 2
Paznen 5. 60 8 12 40 TK3 OIIK-3.3, OIIK-3.Y
OCHOBBI TEOPHH TOJIS
DK3aMeH 36 36 OM 2 OIIK-3.3, OIIK-3.V,
OIIK-3.B
Hroro 3a 2 cemecTp 252 36 54 162
Paznen 6. 44 8 16 20 TK1,TK3 | OIIK-3.3, OIIK-3.Y
Teopus ¢pyHKUMN
KOMILIEKCHOTO
IEPEMEHHOTO
Paznen 7. 34 6 10 18 TK2,TK3 | OIIK-3.3, OIIK-3.V
OnepanmoHHoe
MCUHNCIICHUE
Paznen 8. 30 4 8 18 TK3 OIIK-3.3, OIIK-3.Y
YuciieHHbIE METOJIBI
3auer OM 3 OIIK-3.3, OIIK-3.V,
OIIK-3.B
HToro 3a 3 cemectp 108 18 34 56
UTOoro 612 | 106 156 | 350

3.3. Conep:xkanue JUCHUINLTIHHBI

Paznen 1. Jluneiinas anreOpa u aHAIUTAYECKAsI TEOMETPHUS.

Tema 1.1. Matpuub! u onpeaenurenu. Jluneiinas anredpa

Marpunsl. Onpepenurenn. Meron Kpamepa pelieHUss CUCTEM JUHEHHBIX
ypaBHeHui. [lelictBuss ¢ wMarpuuamu. JIMHEWHBIE BEKTOPHBIE MPOCTPAHCTBA.
JluneiiHast 3aBUCUMOCTh M HE3aBUCUMOCTh. Pa3zmMepHOCTh M 0a3uc JHUHEUHOTO
IIPOCTpAaHCTBA. basucHbli MUHOp MaTpuubl. Panr marpunsl. BerunciieHne padra
Matpuipl. COBMECTHOCTh CHUCTEM JIMHEMHBIX ypaBHeHUM. Teopema KpoHekepa-
Kanennmu. Pemenue cucrem meronom ["aycca.

Tewma 1.2. BektopHas anre6pa v aHaIMTUYECKast TE€OMETPUS

Bekrop. JlekapToBbl KOOpAMHATBI BEKTOpa W TOYKW. Hampasisronme
KOCHHYCBI BeKTOpa. [[nmHa BekTtopa. [leneHume oTpe3ska B JaHHOM OTHOILIECHUH.
JIuuelinbie onepaunu Haja BeKTOpaMmu. basuc. CkansipHOE, BEKTOPHOE U CMENIAHHOE
IIPOU3BEACHUS BEKTOPOB, NX T€OMETPUUECKHM CMBICI. [IpsiMas Ha MIIOCKOCTH, BUIBI
YPaBHEHUM NPSAMOM HA MIIOCKOCTU. [ITOCKOCTh M npsiMast B IpOCTpaHCTBE. B3auMHoe
PaCIIOJIOKEHUE IUJIOCKOCTEN M mpsAMbIX. Kpusbie BTOporo mnopsiaka. IloBepxHoctu
BTOPOTO NOPSIAKA.

Pa3nen 2. Marematnueckui anainums. Yacte 1.

Tema 2.1. BBeneHne B MaTeMaTUUCSCKUI aHAIN3

[TonaTe MHOXECTBa, ONEpalMi HaJ MHOXkecTBaMU. Buael yucen. OyHKIUA
JEHCTBUTENLHOTO MIEPEMEHHOT0, CIIOCOOBI 3a1aHus, BUAbl. OCHOBHBIE 3JIEMEHTapHbIE
bynkuun, wux rtpaduku. YwucnoBeie mociaenoBaTeNbHOCTU. [lpemen uumcioBoin
nocienoBatenbHocT. l[lpenen Qyukmuu. HenpepsiBHOCTh  dyHKIMHU. Toukn
pa3phiBa, UX KiIaccuUKaius.

Tewma 2.2. [luddepenimanbHoe ncuuciaeHne GyHKIuu 0OJHON IEpeMEHHOM




[IpousBogHasi (QyHKIUHU, €€ TEOMETPUUYECKUH M MEXaHUYECKUH CMBICI.
Hubdepennman pyuakmun. [IponsBoaHbIe CI0KHON, 0OpaTHOW (YHKINU, (DYHKITHH,
3aJJaHHBIX HESBHO M mapaMeTpuuecku. [Ipon3BoaHas CIOKHO-CTEIIEHHON (YHKITHH.
OcHoBHble Teopembl 0 nuddepenmupyemsix  ¢GyHkusax. I[lpousBoanbie u
muddepennmansl  BeicuX nopsiakos. [IpaBumno Jlonurans. Paznoskenue oCHOBHBIX
aneMeHTapHbIX GyHKIUA 1o dopmyne Teinopa. HcciaegoBanus GyHKIMU WU
NoCTpoeHue rpaduka.

Tema 2.3. luddepenunanibHoe HCUUCIICHUE (YHKIIUA MHOTHX TIEPEMEHHBIX

QOYHKIMM HECKOJIbKUX IEPEMEHHBIX, MPENeN U HENPEPBIBHOCTh. YacTHBIE
npou3BOAHbIE U U depeHansl IepBoro M BhICIIETO MOpAAkoB. [IpousBomHas
CJIO’)KHOM byHKIHIH. [lonnas IIPOU3BOIHAS. HesBHbie GbyHKIUH.
HuddepennnpoBanne HessBHbIX QyHKUUH. [Ipunoxenus.

Tewma 2.4. InTerpanbHOe UCUUCIEHUE (PYHKIIUN OJHOM NIEPEMEHHOM

[lepBooOpasnas. HeompeneneHHbII HMHTETrpal W €ro CBOMCTBa. 3ameHa
IIEPEMEHHOW M HHTETPUPOBAHME II0 YacTAM B HEONPEIEICHHOM HHTETpaje.
WuTerpupoBanue  palMOHANbHBIX  JIpoO€H, TPUTOHOMETPUYECKUX  (PYHKIIMH,
HEKOTOPBIX HPPALMOHANBHBIX W TPAHCUEHJCHTHBIX (QYyHKIUH. OmnpeneneHHbINH
WHTErpana, ero cBohcTtBa. HecoOcTBeHHble uWHTErpaibl. ['eomeTpuyeckue u
MEXaHUYECKHUE MTPUIIOKEHUS ONIPEACIIEHHOTO UHTErpaa.

Paznen 3. Teopus BeposiTHOCTEN

Tema 3.1. DneMeHTHI TEOPUU BEPOSTHOCTEN

OcHoBHblE TOHATUS Teopun BeposiTHocTed. KomOunatopuka. Teopembl
CJIOKEHMSI 1 YMHOXKEHHs BEPOSATHOCTEU. Y CIIOBHAs BEPOATHOCTH. DopMyra momHON
BeposiTHocTH. Dopmyna baiteca. 3a1aua 0 HaAEKHOCTH IEKTpUUECKOi nenu. Cxema
bepuynnu pacnpenenenuss BeposiTHocTed. Popmyna Ilyaccona. CryualiHble
BEJIMUMHBI U CINOCOOBl WX omnucaHus. JluckpeTrHas ciydaiiHas BEJIMYMHA, €€
XapakTepucTuku. HenpepblBHas ciydaiiHas BEJNMYMHA, €€ XapaKTEPUCTHUKHU.
HopmanesHoe pacnpeneneHue BEpOsSTHOCTEN.

Paznen 4. Marematnueckuii anainms. Yactb 2.

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

Tewma 4.2. O6bikHOBEeHHBIE AU DEepeHITnaIbHbIe YPaBHEHUS

Huddepennmansuble  ypaBHEHHs TepBOro mnopsiaka. 3amada  Komw.
Huddepenunanbuple ypaBHEHUS BBICIIUMX MOPSAKOB. YpaBHEHHUS, IOIYCKAIOIIUE
NOHW)KEHHEe Tnopsanka. JluHeiHble nudQepeHranbHble YypaBHEHUS BTOPOTO U
BBICIIIETO TOPSAJKOB. MeTO/l Bapuallii MOCTOSTHHBIX. Y PABHEHHUS C MPABOM YaCThIO
cnenuanbHoro Buaa. Cuctemsl 1udepeHnanbHbIX YpaBHEHUH.

Tema 4.3. Teopus psizioB

Yucnosele psabl. [Ipu3HaKu CXOOAUMOCTH PSIIOB € MOJOKUTEIBHBIMY YJIEHAMU.
3HaKoNepeMeHHbIe psAabl. AOCOMIOTHAsS M YCJIOBHasg cxoauMocTh. [IpusHak
Jleitoauma. dyuknuonanbHbie psanbl. O6macTe cXxoauMOCTH. CTENEHHBIE PSJIbL.
WurepBan cxomumocTu. Teopema Abens. Psapr Teiinopa n Maknopena. Paznoxxenue
byHkuuii B creneHHble psanabl. llpunoxenuss psaoB. Paznoxenue ¢GyHKuMii B
TPUTOHOMETpHUUECKHUE PsAlbl Dyphe.

Tewma 4.4. KpaTHble HHTETPAJIBI

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



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

Paszpnen 5. OCHOBBI TEOpUHU OIS

Tema 5.1. KpuBonuHeHbIE M TOBEPXHOCTHBIE MHTETPAIIBI

KpuBonunHenHple HMHTETpanzsl INEPBOIO W BTOPOro  poja.  YCIOBHUA
HE3aBUCUMOCTH  KPUBOJMHEHHOIO  HHTErpajla OT IYTH  HMHTETPUPOBAHMSL.
[IoBEpXHOCTHBIN UHTETPAI IIEPBOTO U BTOPOro pona. IIpunoxenus.

Tema 5.2. BeKTOpHBIN aHAIU3 U 3JIEMEHTHI TEOPUU IO

CkansipHble U BeKTOpHbIE noJiA. [Ipom3BojaHas 1o HampasieHUIO. I'pagueHT.
Hupkynsuuss moyist BAOJb KpuBOW. [loTok mons dvepe3 moBepxHOCTh. Dopmyna
Octporpanckoro-I'aycca. JluBepreHuusi BEKTOPHOTO MOJs, €€ (PU3UYECKUH CMBICIL.
®opmynsl Ctokca, ['puna. PoTop BEKTOpPHOro mOJs, €ro (PU3WYECKUN CMBICIL.
[loTeHIMAIBHOE U COTEHOUIANBHOE TIOJIA.

Pa3nen 6. Teopust pyHKIMN KOMIUIEKCHOTO IEPEMEHHOTO

Brruncnenne 3HAYCHUUN GyHKUIMN KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HudbdepenuupoBanue u wunterpupoanve DKIIL. Psag Jlopana. OcoOble TOUKH.
Boruetsl. [lpunoxkeHuss K BBIUKCICHUIO ONPEACIEHHBIX U HECOOCTBEHHBIX
WHTETPAJOB.

Paznen 7. OnepaiimoHHOE UCUHUCIICHUE

[IpeoOpazoBanue Jlammaca, OCHOBHBIE CBOICTBa mnpeoOpa3zoBanmii Jlamaca.
[Ipunoxenuss K  pemeHuro  JudPepeHIHATbHBIX  YPaBHEHHMM W CHUCTEM
mu(pepeHInanbHbIX YPABHEHUH.

Pasnen 8. YucieHHbIE METOIBI

WNnTtepnonupoBanure QyHkumid. [IpubnmkeHHoe pelieHne anredpandeckux
ypaBHeHud.  [lpuOnmkeHHOE  BBIYMCIEHUE  ONPEICIECHHBIX  HHTETPAJIOB.
[Tpubnmxennoe pemenue aAuddepeHmaIbHbIX YpaBHEHH.

3.4. TeMaTH4YeCKHl IVIAH NPAKTHYECKHUX 3aAHATHI

Pazmexn 1.

Martpuipsl. Onpenenutenu. Obpatnas matpuina. Meton Kpamepa pemienus
CUCTEM JIMHEWHBIX YypaBHEeHUH. Panr wmarpunpl. Pemenuwe cucreM ypaBHEHUU
MetonoM [ 'aycca.

Bekrop. CkanspHoe, BEKTOPHOE M CMEIIAHHOE IPOU3BENECHUS BEKTOPOB.
[Ipsmas Ha mockoctu. [Inockocts M mpsimass B mpocTpaHcTBe. KpuBbIE BTOpPOro
MOPSJIKA.

Paznexn 2.

O6nacte omnpenenenus ¢GyHkuu. YucnoBsie mnocienoBaTenbHOCTH. [Ipenen
quciaoBo mocienoBarenbHocTH. llpenen ¢ynkiuu. beckoHeuyHO Majbie U
6eckoHeuHo Oombie. OMHOCTOPOHHUE TIPEEIbl. 3aMeuaTeNbHbIe TIpeaebl. Touku
pa3phiBa, UX Kiaccu(UKaIus.

Boruucnenne mnpomsBogHoit ¢Gyukumu. uddepennmpoBanue QyHKIUH,
3aJlaHHBIX HESBHO M mMapaMmeTrpudecku. [IpousBoHAas CIIOKHO-CTETIEHHON (DYHKITUH.
['eomerpruuecknit cMmbici Tpou3BoAHOM. [Ipon3BoaHbIe BhICIIMX NOPSAKOB. DopMyna
Jleitoauma. uddepennmansl BBICIIMX TOPAIKOB. BbIYNCIEHHE TIPEAeoB C



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

YacTHble NPOM3BOJHBIE MEPBOTO U BBICHIETO MOPAIKOB. Juddepennuans.
[TpousBoguble U aAud@epeHnansl  CI0KHOM, HESIBHOW (YHKIIMM HECKOJIBKUX
nepemMeHHsbIX. [Ipunoxenus.

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

Breruucienue OTPEICIICHHOTO UHTETpaa. HecoOcTBeHHBIE UHTETpabl.
['eomeTpudeckue U MEXaHUYECKHUE MPUIIOKEHHUS ONPEIETICHHOIO0 HHTErpara.
Paznen 3.

KomOunaropuka. TeopeMbl CIOKEHUS 1 YMHOXKEHHS BEPOSITHOCTEH. Y CJIOBHAs
BeposATHOCTb. Dopmyna mnonHoi BeposTHocTH. Popmyna baiieca. 3agmaya o
HAJIC)KHOCTH JJIEKTpUUecKor nenu. Cxema bepHyiu pacnpeaeneHus BEpOSITHOCTEN.
®opmyna Ilyaccona. JluckpeTHas ciiyyaiHash BEJIMYMHA, HEMPEPBIBHAS CilydaiiHas
BEJIMYMHA.

Pa3nen 4.

Kommiekchublie uncna, Gopmbl KOMIUIEKCHOTO yucia. JleHCTBUS Hall HHUMHU.
O61acTu U TUHUMU.

Pemenne nud@epeHnnanbHbIX ypaBHEHUH MEpBOro mnopsijaka. Pemenue
nuddepeHInaNbHBIX YPaBHEHUHN BBICIIMX TMOPSAJKOB, JOMYCKAIOIIMX MOHUKEHUE
nopsiaka. PelieHre oTHOPOJHBIX U HEOJAHOPOIHBIX JMHEHHBIX AU (epeHInaIbHbIX
YpaBHEHUI BBICIINX MOPSAIKOB C TOCTOSIHHBIMU KO3 PUIIMEHTaMHU.

HccnenoBanue CXOOUMOCTM 3HAKOIOJOXKUTEIBHBIX W 3HAKOIEPEMEHHBIX
psanoB. Haxoxxnenue o01acTu CXOAUMOCTH (DYHKIIMOHAJIBHBIX U CTEIEHHBIX PSAJIOB.
Paznoxenune  ¢yHkinuii B cTenmeHHoM  psn.  Pasnmokenne  QyHKOmMii B
TPUTOHOMETPUUECKUE PAabl Dypbe.

JIBOWiHOM  WHTErpaj, IMOJSApPHbIE KOOpPAMHATBl. TpOWHOW  MHTErpas,
MUIMHApUYECKHe U cheprudeckue KoopauHatel. [Ipunosxkenus.

Paznen 5.

BpruncneHnne KpUBOJMHEWHBIX MHTErPaJioB IEPBOTO HU  BTOPOro poja.
[IpunoxxeHusi. BerunucneHne moBEpXHOCTHBIX HHTETPAJIOB IIEPBOTO U BTOPOTO poAa.

CkansipHble U BeKTOpHbIE Touisl. [Ipom3BoaHas mo HampaBieHHto. ['paaueHT.
[Torok moinsa yepe3 nmoBepxHocTb. Dopmyna Octporpanckoro-lI'aycca. /IuBeprenmms
BEKTOpHOTO Toysi, ee (usmyeckuid cmbica. Popmynsl Ctokca, ['puna. Portop
BEKTOPHOT0 noJist. [loTeHnmanpsHoe U CONEHONIAIBHOE TOJIS.

Paznen 6. Teopust GyHKIIUNA KOMIUIEKCHOTO IEPEMEHHOTO

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

Paznen 7. OnepaninoHHOE UCUKUCIICHUE

[IpeoOpazoBanue Jlarutaca, HaxOXXJIEHHWE OPUTHHAIOB U HM300paKEHUH.
OneparnioHHpii  MeToa  pemieHuss audPepeHnnanbHbIX ypaBHEHUH W CHUCTEM
nudpepeHnnanbHbIX ypaBHEHUH.



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

YPaBHEHUM.

[Tpubmmxennoe

BBIYHCJIICHUC

ONIPENEIICHHBIX

[Tpubmmkennoe perenne AuQhepeHInaIbHbIX YPaBHEHHH.

3.5. TemaTu4ecKkuii MJIaH Jad0OPaTOPHLIX padoT
JlarHbBIN BUA pabOThI HE PEAYCMOTPEH YUEOHBIM TIIAHOM.

3.6. Kypcosoii npoekT /KypcoBasi pabota
JlaHHbIi BUA padOTHI HE MPETYCMOTPEH YUYEOHBIM ILIAHOM.

4. OueHuBaHUE Pe3y/IbTATOB 00y4YeHUsI
OueHuBaHue pe3yJabTaTOB OOYy4YEeHHS MO AUCIMIUIMHE OCYIIECTBISAETCS B
paMKax TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTeCTallMd, MNPOBOJUMBIX IIO

oampHO-perTuHroBoi cucreme (bPC).

[IIkana oueHKH pe3yabTaTOB OOYyUEHHUS 110 AUCIUIUIHHE:

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- | WHAMKATOpa pe3ynbTaThl
TEHIMH | KOMIETEHIMU | OOYYEeHHs MO IlIxana oneHnBaHUs
UCITUTUTAH HEYI0B-
AUCIIUILIHHS YAOBIIET- YA
OTJINYHO XOpOII0 JIETBOPHU-
BOPUTEIILHO
TCJIBHO
3a4TCHO HC 3a4TCHO
3HATh:
OCHOBHBIE
TIOHSITHS U
TBEPKIACHUS
YTBEPHL . 3Haer [Tnoxo
AHAJTUTHYECKOMN
OCHOBHBIE | 3HAET YpoBeHb
T€OMETPHH, 3Haer .
N MOHSATUSA U | OCHOBHBIE | 3HAHUU
JUHEWHON OCHOBHBIE
YTBEPK/I€ | MIOHATHUS U | HUXKE
anreopsl, MOHATHUS U
HUS, YTBEpXkKAEC | MUHUMAT
MaTeMaTU4YeCKO | YTBEPKIE
MOXKET HUS, BHOTO,
ro aHallu3a, HUS,  HE
JOMYCTUTD | TOTTYCKAaeT | IOMyCKae
TeopuH JOMYCKACT | e ckombko | MHOTO T TpyObIe
OIIK-3 | OIIK-3.1. BEPOATHOCTEH, | omHOOK py
HE TPYOBIX | MEITKHUX OIIMOKHU
TEOPUH MOJIs,
ommnooK OLINOO0K
CIeIUAITbHBIX
pazzenoB
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
JIMHEWHON 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
pasnenoB
MaTeMaTUKHU
BJIAJICTh:
Braaneer
Bnaneer !
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUYHbI MU BIIAJICCT
OCHOBHBIMH u
MH THUIIOBBIMHU | METOAAMU
METOIaMH METOaMH
METOaMH METOJIaMH | PEIICHUS
pelIeHus 3a1a4 perieHus
perieHus peuieHus | 3ajaad,
MaTeMaTHYECKO 3aj1ad4,
3aJa4, HE 3aj1ad4, JOITyCKae
ro aHaJIM3a JOITYCKaeT
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 [lpunoxenun k paboueil mporpamme
JUCITUTUTUHBI.

[TonHBI KOMILIEKT 3aJIaHUM U MaTepUajIoB, HEOOXOAUMBIX JIA OIEHUBAHUS
pe3ynbTaToB O0yUEHHUS 10 AUCIUIUIMHE, XpAHUTCS Ha Kadeape pa3padoTIuKa.

5. Y4eOHO-MeTOoIMuYecKoe U UH(POPMAIMOHHOE o0ecriedeHne JUCHUILIMHbI



5.1. Yyebuo-meToanueckoe obecneyenne

OcHoBHas MTeparypa

I. Koucnext nexkumii mo Beiciuel MareMaTuke : noausid kype / JI. T.
[Tucomennsiii. - 12-e u3n. - M. : Aiipuc-Tipecc, 2014, - 608 c. - ISBN 978-5-8112-
5257-2. - TekeT : HenoCpeICTBEHHbIH.

2. Tautenees, A. B. Teopus QyHKUMH KOMMJIEKCHOIO MEPEMEHHOIO M
OIepaudOHHOE HCYHMCIEHHE B NMpHMepax H 3ajayax . y4yebHoe nocobue / A. B.
INantenees, A. C. SIkumoBa. — 3-e u3a., ucnp. — Caukr-lletepbypr : Jlans, 2022, —
448 c. — ISBN 978-5-8114-1921-0. — TekcT : 3neKTpoHHbIH // JIaHb : 3MeKTPOHHO-
oubnnorteynas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PYKOBOACTBO K pelleHHI0 3a/1a4 M0 TEOPUH BEPOSTHOCTEH H MaTEMATHYECKOH
cTaTHCTHKE : yuebnoe nocobue ans syszos/ B. E. 'mypman. - | 1-e u3a. , nepepab. - M.
: Buicwiee obpazosanue, 2008. - 404 c. - (OcHoBsl Hayk). - ISBN 978-5-9692-0194-1.
- TeKeT : HenocpeACTBeHHbIH.

4. Teopua BepoATHOCTEH M MaTeMaTHYECKas CTaTHCTHKA | yyeOHoe nocobue ana
By30B / B. E. P'mypman. - 12-e n3a., nepepa0. - M. : Boiciuee obpazosanue, 2008. - 479
c. : #i1. - (OcHosel Hayk). - ISBN 978-5-9692-0192-7. - TekcT : HenocpeaCTBEHHbI#H

5. CHopHuk 3anay no seicwiei Matematuke. C KOHTponbHbIMM paboTamu. | Kype
/K. H. Nlynry, 1. T. INucemenusiid, C. H. @eaun, FO. A. Lllesyenko. - 9-e nia. - M. :
Avipuc-TIpecc, 2013, - 576 c. : un. - (Beicwee obpazosanue). - ISBN 978-5-8112-5166-
7. - TekcT : HenoOCpeICTBEHHEIH.

6. Harancon, W. T1. KpaTkuit kypc Beiciuel MatemMaTHkH : yyebHoe nocobue /
H. 1. Harancou. — 10-¢ u3a., crep. — Cankr-Ilerepbypr : Jlans, 2022, — 736 ¢. —
ISBN 978-5-8114-0123-9, — Texkcr: eKTpoHHbIA // Jlaub @ 30CKTPOHHO-
6ubnuoTeunan cucrema. — URL: https://e.lanbook.com/book/210320.

7. Ilywxape, E. A. Kypc MareMaTHk{ A8 TEXHHYECKHX BBICHIHX Y4ebHbIX
3aBeaeHunit : yuebHoe nocobue / E. A. Ilywkaps, H. A. bepkos, A. M. MaprbineHko.
— 2-e w34, ucnp. — Caukr-IletepOypr : Jlaus, 2022 — Yacrs 4 : Teopus
BEPOSTHOCTEH W MaTemaTHveckas cratucTHka — 2022, — 304 c¢. — ISBN 978-5-
8114-1561-8. — Teket : anexrponnsiit // Jlaub : anekTpoHHO-6HONIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/211382.

8. 3anopowen, I'. M. PykoBoacTBo K pelieHMIo 3aaay 1o MareMaTH4ecKkomy
anainusy : yyebnoe nocobue /T'. U. 3anopoxen. — 8-e w3, crep. — Canxr-Ilerepbypr
: Jlans, 2022, — 464 ¢.— ISBN 978-5-8114-0912-9. — Tekcr : 2nekTpoHHbiH // Jlans
: 3MeKTPOHHO-OubHoTeuHan cuctema. — URL: hitps://e.lanbook.com/book/210752.

9. Kysneuos, JI. A. Chopuuk 3asansii no seiciiedl Marematuke. Tunosbie
pacuetsi / JI. A. Ky3neuon, — 15-e w3, crep. — Cankrt-Tletepbypr : Jlans, 2023, —
240 ¢. — ISBN 978-5-507-45701-4. — Texcrt : anexkTponnbiii // Jlaus : a1eKTPOHHO-
6ubnunoteunan cucrema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrenronsu, I. M. OcHoBsl MaTemaTHueckoro aHanusa. Yacre 1 /1. M.
®duxtenronsu. — |5-e w3a., crep. — Cankr-Ilerepbypr : Jlanb, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — TexcT: anekTpoHHbi# // JlaHe @ 3J]eKTPOHHO-
6ubnuoTteuynas cucrema. — URL: https://e.lanbook.com/book/289001.

11. ®duxrenronsy, . M. OcHossl MatemaTnudeckoro atanusa. Yacte 2 /1. M.

BMBJIHOTEKA|
K3y




DuxreHroasu. — 14-e uaa., crep. — Cankr-Ilerepbypr : Jlaue, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekcr: oa4ekTpoHHelit / Jlane : 31€KTPOHHO-
tubnnoreunas cucrema. — URL: https://e.lanbook.com/book/297692.

JlononxutenbHas auteparypa

I. Jdemumoeuy, b. Il. COopuuk 33184 M YNpaKHEHMIA 10 MaTEMaTHYECKOMY
aHanu3ly : yyebunoe nocobue ang Bysos / b. I1. Jlemuaosuy. — 24-e uza., crep. —
Cankr-IlerepOypr : Jlaue, 2022. — 624 ¢. — ISBN 978-5-8114-9078-3. — Tekcr :
HNEKTPOHHBIH //  Jlane :  3nekTpoHHO-OMOAMOTe4Haa cucrema. —  URL:
https://e.lanbook.com/book/1 84 105.

2. llyrayes, B.C. Teopus BepoATHOCTEH M MaTeMaTH4eCKas CTATUCTHKA :
yuebuuk / B.C. Tyrayes — Mocksa : TpaicnoprHas komnasug, 2017. — 496 c. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Teker :
3NIEKTPOHHBIA.

3. Munocues, B. b. Kypc mareMatvki A8 TeXHHYECKMX BbICIUMX Y4eOHBIX
3apefieHui @ yuebHoe nocobue / B. b. Munocues, B. A. Jlaxosckuii, A. H.
MaprhiHenko. — 2-e u3a., uenp. — Cankr-Tlerep6ypr @ Jlans, 2022 — Yacts 2 :
DOyHKuME HECKOABKMX NepeMeHHbIX. MuTerpansnoe ucuuciaenue. Teopun nons —
2022, — 432 c. — ISBN 978-5-8114-1559-5. — Texct : 3nexTponHbii // Jlaus :
AeKTpOoHHO-OnbanoTeynan cucrema. — URL: hitps://e.lanbook.com/book/2 1 1355.

4. Munocues, B. b. Kypc MareMaruku AN TEXHHYECKHX BBICILINX Y4eOHbIX
3aBeeHuH : yyeOHoe nocobue / B. b. Munocues, B. I'. 3y6kos, B. A. JIsxoBckui. —
2-e wn3n., ucnp. — Caukr-Tlerepbypr : Jlans, 2022 — Yacte | : AnanurHyeckasn
reometpus. Ilpesensl 4 paabt. @yHKUMKH W npon3Boanbie. JIHHEHHas W BeKTOpHasA
anrebpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8, — TexcT : 3neKTpOHHbIA //
Jlanb : MEeKTPOHHO-OubNHOTEeYHas CHCTEMA. -— URL:
https://e.lanbook.com/book/211352.

5. Teopus BeposTHOCTEH M MaTeMaTH4ecKad CraTHCTMKA. baszoseil Kypc c
npuMepamMu ¥ 3ajaavyamu : yuebHoe nocobue ans Byzoe /| A. U, Kubiyn, E. P.
['opaunosa, A. B. Haymos : noa pea. A. U. Ky63yna. - 3-e u3a., nepepab. u gon. - M.

OUBMATITUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Texker
HENOCPEACTBEHHbIN

6. Wpanos, b. H. Teopusa BepositTHOCTEH M MaTeMaTHuyeckas CTaTHCTHKA :
yuebHoe nocobue / b. H. Msanos. — 2-e u3a., ucnp. u aon, — Caukr-llerepbypr :
Jlaub, 2022, — 224 c. — ISBN 978-5-8114-3636-1. — TekcT : anekTponHbii // JlaHs
: ANeKTpoHHO-OnbanoTeuHan cucrema. — URL: https://e.Janbook.com/book/206201.

7. ObbikHoBeHHble auddbepenumnansHble ypaBHernus : yyebroe nocobue / 3.X.
3akupoga. - Kazanb : KI'DY, 2007. - 57 c. - 27.88 p. - Tekcr : HenocpeacTBeHHbii.

8. [NpakTHyeckue 3aHATHA No matemaTnke (1 cemectp) : npaktukym / coet. T.
M. Adanacwesa (W ap.]. - Kazanp : KI'Y, 2011, - 120 c. - 4039. - Tekcr :
HEMNOCPEeACTBEHHbIN.

9. IpakTHYeCcKUe 3aHATHS 10 MaTeMaTHKe (2 ceMecTp) : NPakTHKYM / cocT.: 3.
X. 3akuposa, H. B. Hukonaesa. - Kazaup : KI'Y, 2011, - 111 c. - 4047, - Tekcer :
HETOCPeaACTBEHHbIH.

BHB/IHOTEKA
KoY




5.2. MudopmanuonHoe odecnedeHune

5.2.1. D1IeKTpOHHBIE U UHTEPHET-PECYPCHI

rJI\/@H HauMeHoBaHMe 3JIEKTPOHHBIX ¥ HHTEPHET-PECYPCOB Cchlika
1 |DnexkrpoHHO-OMONMHMOTEYHAs cucTeMa «JIaHb» https://e.lanbook.com/
2 |DnexTpoHHO-OMOIMOTEeYHAs cucTeMa «i1b0ooks.ruy https://ibooks.ru/
3 |DaexTponHO-6ubIHOTEUHAsM crcTemMa «DOOK.ruy https://www.book.ru/
4 | DHIMKIOUCINH, CIIOBAPU, COIPABOYHUKH http://www.rubricon.com
5 [[lopran "OtkpeiTOE 0OpazoBanue" http://npoed.ru
6 |ExuHoe okHO mocTyma K o6pa3oBaTebHBIM pecypcam  [http://window.edu.ru

5.2.2. Ilpodeccuonanbupie 0a3pl maHHbix / HMHpOpManmMoHHO-CIIPaBOYHBIC
CHUCTEMBI

Ne HanmenoBanue npodeccnoHambHbIX 0a3 TaHHBIX Anpec Pesim
/o p a Ap JocTyna
1 |Poccwuiickas HampoHAIBHASI OMOINOTEKA http://nlr.ru/ http://nlr.ru/
5 I ials http://elibrary
Hayunast snextponnas 6uonuoreka eLIBRARY.RU http://elibrary.ru U
3 |HanwmonanbeHas snekrponnas oudmonoreka (HOB) ?ttps://rusneb.ru l'lrtljijs://rusneb
4 |Texumueckas Gubmiorexa http://techlibrary |http://techlibr
Tu ary. ru

http://www.mat |http://www.m
hnet.ru/ ath net.ru/

5 |OOGmepoccuiickuii MaTeMaTH4YECKHM opTan

5.2.3. JIunieH3MOHHOe W CBOOOJHO  pPACHpPOCTpaHIEMOE  IPOTPAMMHOE
obecricueHUe AUCITUTIIINHBI

Ne HanmenoBanue nporpaMmmMHOro PexBu3uThI
Onwucanue
n/m obecrieueHus HOATBEPIKAAIOIINX
[MTonp30BaTenbekas 3A0
1 |Windows 7 IIpodeccronanbnas (Starter) OIIeDAIOHNAS CHOTEMA "CodrJlaitaTpeiin"
patt No2011.25486 ot
[MTonp30BaTenbeKas 3A0
2 [Windows 7 [Ipodeccuonanshas (Pro) "CodrJlaitaTpeiin"

OorncpanrvoHHasg CUCTEMa No2011.25486 OT

[Taker NPUKJIAJHBIX

3 [MATLAB Academic new Product From Hep;relilaPﬁM 3am:1
10 to 24 Group Licenses (per License) P A

3A0
"Co¢rJlaitaTpeiin"
Ne2013.39442 Hewucki.

TEXHUYCCKHUX
. npaBo. beccpouno

BBIUUCIICHUH.

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

HHTEPHET beccpouno

ITaker mnporpamm uist|CBOOOIHAS — JMIIEH3UA
5 |Adobe Acrobat co3manusi U mpocMotpal|Heucki. pago.

(aitnos 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- Hewuckor. paBo.
B3alUMOJICUCTBUA beccpouno

6. MaTepuaJbHO-TEXHUYECKOE O0ecTeuyeHHue T CIUIIMHbI

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

OoJbIION  ayauTOpuu  (MYJIBTHMEIUIHHBINA
MIPOEKTOP, KOMIBIOTEp (HOYTOYK), 3KpaH),
JEMOHCTPALIMOHHOE o0opynoBaHue,
y4eOHO-HarJIsAIHbIE 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 Ap.
aJbHBIX KOHCYJIbTALUM,

TEKYILEro KOHTpPOJIA u
IMPOMEXKYTOUYHOU aTTCCTAllUN
CamocrosrtenpHas |KoMIIbIOTEpHBIH K1ace ¢ Crienmanu3upoBaHHas yueOHass MeOenb Ha
pabora BbIx0oZ0M B HTepHer B-600a | 30 mocamounbix Mect, 30 KOMIIBIOTEPOB,
TEeXHUYECKHE cpencTaa 00y4eHHs
(MynbTHUME-TUIHBIA TPOEKTOP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), BHJICOKAMEPHI,
MIporpaMMHOE obecreyeHue
Crnenuanu3upoBaHHas MeOelb,
KOMITBIOTEPHASI TEXHUKA C BO3MOKHOCTBIO
BbIX0J1a B MIHTepHeT U o0ecrnieyeHneM
nocryna B OMOC, skpaH, MyabTUMEIUNHBIN
IPOEKTOP, IPOrpaMMHOE 0OecrieyeHHne

YuTanbHbBIN 341
OnoOInOTEKU

7. OCOOeHHOCTH OPraHM3aIUN 00Pa30BaATEIbLHOM 1eATEeJTbHOCTH ISl JIUIL C
OrpaHNYeHHbIMHU BO3MOKHOCTSIMHU 3/I0POBbSI  MHBAJIU/I0OB

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) 1 MHBAIUIBI UMEIOT
BO3MOKHOCTh OECHPEIATCTBEHHO MepeMenaTbCsi U3 OJHOTr0 y4eOHO-TabopaTopHOIro
Kopryca B JpYroil, MOAHSTHCS HAa BCE ATAXKU Yy4eOHO-TabOPaTOPHBIX KOPITYCOB,
3aHUMATbCsS B Y4YEOHBIX M HWHBIX TIOMEIIEHUSX C Y4ETOM OCOOEHHOCTEH
NICUX0()U3MYECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBBSL.

st o6yuenust i ¢ OB3 u WHBaNMMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEIFHOTO armapara, 00eCleueHbl yCIOBUSI OCCIPEMSITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomernieHus. Madopmanus o cueruatbHbIX YCIOBUSIX, CO3JaHHBIX IS
oOyuarormuxcst ¢ OB3 u wuwHBamuaoB, pa3MmelieHa Ha CaiTe YHHBEPCHUTETA
www//kgeu.ru. Mimeercst BO3MOXXHOCTb OKa3aHHUSI TEXHUYECKOM ITOMOII aCCUCTEHTOM,
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 JUCUUIUIMHE O00ecneunBaroTcs
CJIEIYIOLIUE YCIOBUSA:

- IS JTy4IlIed OpUEHTAIlMU B AyJUTOPUHU, TPUMEHSIOTCS CUTHAJIBI OTIOBEIICHHUS
O HayaJsle ¥ KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHUE CJa0O0CHbIIIaero o0ydYarllerocss MpPHUBJICKAETCS IeJarorom
YKECTOM (Ha IJICHO KIIAJETCS pyKa, OCYIIECTBIISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBasi ¢ OOYyYalOIIMMCS, TEAArOrMYecKuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHMH IMPEIIOKEHUSAMHU, OOecleunBas BO3MOXHOCTb
YTEHUS 110 TyOaMm.

KomMmneHncanuss 3aTpyIHEHMI pPEYEeBOr0 M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
c1abOoCbIIANIMX 00yYarOIIUXCsl TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, UAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIUMU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- pEryJIIpHOTO MpPUMEHEHUS YNpaXKHEHUHW Ha rpaduueckoe BbIJCICHUE
CYILECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHU;

- oOecriedyeHs] BO3MOYKHOCTH JUIsl OOYyYaroLIerocss IMOJIyYUTh aJpECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpE HEOOXOAUMOCTH.

Jlist ananranuu K BocnpusTuio aunamu ¢ OB3 u uHBanuiaMu ¢ HapymeHus MU
3peHus CIIPaBOYHOIO, yueOHoro, IIPOCBETUTEIIBCKOTO Marepuana,
MPETYCMOTPEHHOIO0 00pa30BaTeIbHOM NMPOrpaMMOi MO BbIOPAHHOMY HaIlpaBJIEHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIEIYIONIUE YCIOBUL:

- BeZleTcd ajanrtanus o(pUIMAIbHOTO caidTta B ceTh MIHTepHeT ¢ y4eToM 0COObIX
NOTPEOHOCTEN MHBAJIMAOB 110 3pEHUI0, 00ECTIEYMBAETCS HAJTUUKME KPYIMHOIIPUPTOBOU
CIPAaBOYHON MH(POPMALIMH O PaCIUCAaHUHU YUEOHBIX 3aHSTHIA;

- IEIarOrM4ecKuii  pabOTHUK, ero cobeceqHUK (MpU HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABISAIOTCS O0yUYaIOUIUMCS, MPU ITOM KayKJbIi
pa3 Ha3bIBaeTCs TOT, K KOMY Ie€Iaroruueckuii paboTHUK 0OpalaeTcs;

- IEUCTBUS, KECThl, MEPEMEUICHUs MeJarornyeckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHGOpPMAIM TPEAOCTaBiseTcs KpynHbiM Tpudrom (ot 18
MYHKTOB), TOTAJIbHO O3BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIICHHOCTH MTOMEIICHU;

- IPEAOCTABIIAECTCS BO3MOXHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSTUN U MPABO 3aTUCU 00BSICHEHU Ha TUKTO(MOH (110 JKEJIAHUI0 00yUYarOITUXCs).

Popma TMPOBEAEHHS TEKYIIEW M MPOMEKYTOUYHOW AaTTECTAUUH IS
obOyuaromuxcsi ¢ OB3 1 MHBaIUIOB OMpeeseTcs NeJarornueckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [lpu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MHAMBUAYAJIBHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEN JaeTcs
BO3MOXKHOCTh MPONTH MPOMEXKYTOUHYIO aTTECTALUIO YCTHO, TUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JIMOO MPEIOCTABIACTCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToanyeckue peKOMeHAAIMM /ISl NpenojaBaTeseid M0 OpraHu3anuu
BOCIIMTATEJbHOH PA0OTHI € 00yYAKOIMMHUCH.



MeTtoauueckoe obecriedeHre nmporecca BOCIUTaHUsI 00y4JaroUXCcs BHICTYAET
OIHUM U3 OMNpeAesstonmx (akTopoB BBICOKOIO KayecTBa OOpa30BaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH TpodeccHoHanu3M, 3pYIULHUIO,
YETKYIO TPAKIAHCKYIO TO3UIINIO, CAMOIUCIUIUIMHY, TBOPUYECKAN MOAXO/] B PEMICHUU
npodeccHoHaNbHBIX 3aJad, B XOJie 00pa3oBaTelIbHOIO Ipollecca CIOCOOCTBYET
(bopMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanuszanuy [OUCHUIUIMHBI MPENOAABATENb MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PaOOTHI:

- MeTo/Abl (HOPMUPOBAHMS CO3HAHUA JTUYHOCTH (Oeceda, MUCHYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, pPACCKAa3, COBET,
yOexXIeHre U ap.);

- METOJbl OpraHu3aluy ACSATENIBHOCTH M (OPMHUPOBAHUS OIbITA IOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAarormyeckoe TpeOOBaHHE, NOpPYYEHHE,
pUyYeHUe, CO3JaHNe BOCTIUTHIBAIOIINX CUTYAIINM, TPEHUHT, YIIPAXKHEHHE, U JP.);

- METOAbl MOTHMBAIMM JIE€ATEIBHOCTU U MOBEACHUS (0J0OpEeHHE, MOOLIPEHNE
COLIMAJIIBHOM AaKTUBHOCTH, IOPULAHWE, CO3JaHUE CHUTyalluil yclexa, CO3J1aHue
CUTYaIIUH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX NIEPE)KUBAHUN, CODEBHOBAHUE U JIP.)

[Ipy peanuzamuu JUCHUIUIMHBI  MPENOAABATENb  JIOJDKEH  YYHUTHIBATh
CJIEIYIOLME HAIIPaBJICHUS BOCIIUTATEIIBHON JEATEIBHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popMupoBaHHE y OOYYaIOIIMXCS IIEJIOCTHOIO MHPOBO33PEHUS, POCCHUICKON
UJICHTUYHOCTH, YBaKEHHUS K CBOEH ceMbe, OOLIECTBY, TOCYIapPCTBY, IPUHATHIM B CEMBE U
00ILIECTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATIBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Haclienuto, (OPMUPOBAHUE CTPEMIIEHHS K €ro
COXPAHEHUIO U Pa3BUTHIO;

- hopMUpOBaHKE Y 00YUAIOIIUXCS AKTUBHOM TPasKTaHCKOW MO3UIIMH, OCHOBAHHOMN
Ha TPaJMUUOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIrO
oOlecTBa, /sl TOBBILEHUS CIHOCOOHOCTM OTBETCTBEHHO PEalM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTHY;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPhl O0YUAIOIINXCS, PACITUPEHHUE
KOHCTPYKTUBHOI'O y4YacTUsi B TMPUHATHUM PELICHUN, 3aTparvBarollUX MX IpaBa H
WHTEPECHI, B TOM YHCIIC B PA3IMYHBIX (POpMax caMOOpraHU3aINK, CAMOYTPABICHNUS,
OOIIEeCTBEHHO-3HAUNMOM J1€ATEIbHOCTH;

- popMHUpOBaHME MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTAaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHBOCTOSATH  AKCTPEMU3MY,  KceHohoOuw,
JUCKPUMUHALIMM 1O COUMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HalMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOM M MEKKOH(PECCMOHATILHON HETePIUMOCTH, JIPYTUM
HETaTUBHBIM COLIMAIHHBIM SIBICHUSIM.

/LlyxoeHo-npascmeennoe ocnumaHue:

- BOCIIUTAHWE YYyBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTIMBOCTH,
YBaKECHUS K POAUTENSM, YUUTEIISM, JIFOASM CTapLIEro MOKOJICHHUS;

- opMUpOBaHWE TPHUHIIMIIOB KOJJICKTMBHU3MA ¥  COJIMJIAPHOCTH, JyXa
MUJIOCEpIUST W COCTpPAJaHusi, NMPHUBBIUKK 3a00TUTHCS O JIOJAX, HAXOMSIINXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMupoBaHUE CONMAAPHOCTH M YYBCTBA COLMATIBHON OTBETCTBEHHOCTH IO



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

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

Kynomypno-npoceemumensckoe socnumanue:

- popMHUpOBAHUE AICTETUIECCKON KapTHHBI MUPA;

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

- IOBBIIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYarOIIIHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popmupoBanue y 00ydaromuxcs HAyYHOTO MUPOBO33PEHHS;

- popMUpOBaHUE YMEHHUS MOTy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHajlu3a U CHUHTE3a MHGOpPMAIMKM, B TOM YHCIE B
npodeccruoHanbHo 001acTH.

BHocuMbIe M3MEHEHUs M YTBEPKACHUS HA HOBbI y4eOHBbI 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 MATEPUAJIBI
10 JMCHUIIHHE

Maremartuka

(HauMeHosaHue 0uCL;uI’lJlqul 6 coomeemcmeuu Cy‘{e6Hlel/l I’l/laHOM)

r. Kazanp, 2023



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

OueHuBaHue pe3yabTaTOB OOYy4YEHHS MO JAUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) n mpomexyTodHolt aTTectanyu, IpOBOJAUMBIX 10
oamnpHO-perTunroBoi cucreme (bPC).

1.TexHosornueckasi Kapra

Cemecrtp 1
PeiiTuHTOBBIC TTOKA3ATEIH
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Paznen 1. « JIuneitnas anrebpa | TK1
W aHATUTHYECKAs T€OMETPUS
pH? 15 | 0 15 | 15
Pazaea 2. «MaremaTudecKui
aHanu3. Yacte 1»
Konrponbnas pabora 15
Pazaea 2. «MaremaTudecKui TK?2
15 0 15 15
aHanuz. Yacte 1»
Kontponbnas padora 15
Paznen 1. « JIuneitnas anreopa | TK3
W aHAJINTUYECKAsI TEOMETPHU S
Paznen 2. «MaremaTudeckui
25 0 25 25
aHanu3. Yacte 1»
Paznea 3. «Teopus
BEPOSITHOCTEI»
Kontponbnas pabora 15
Komnnoksuym 10
IIpomexyrounasi arrectammsa | OM1 0-45
(3x3amen)
B nucemenHoii hopme 1o
0-45
omneram
Cemectp 2
PeliTuHTOBBIC TTOKA3aTEIN
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Pazgen 4. « MaremMaTU4eCKuit TK1 15 0 15 15




aganns. YacTe 2»

KonTponbnas pabota 15
P 4. «M i TK2
aznea 4. « MaremaTnueckuit 15| 0o 15 15
ananmu3. Yacts 2»
KonTponbnas pabota 15

Pasgexa 4. « MareMaTnueckuii TK3
g 2

a"anms. Yacts 2» o5 0 o5 o5

Pa3znen 5. «OcHOBBI TEOpUHN

10T

KonTponbnas pabota 15

KommokBuym 10

IIpomexxyTounas arrectauuss | OM2 0-45
(3x3amen)

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

| TekyIIuii KOHTPOJIb

JlomonHuTeILHEBIC
oamner k TK1

Il Texymuii KOHTPOIb
JloTIOJTHUTE TbHBIE

Il Tekytuii KOHTPOIHL
JloTIOJTHUTE TbHBIE

Hroro

[IpomexyTounas

Paznen 6. «Teopust pyHKIMit TK1

[E
(62
o
-
o1
-
o1

KOMILJICKCHOI'O IICPEMCHHOT 0>

Konrponbnas pabora 15

P 7.«O TK2
azaes /. «OnepanuoHHOe 15 | 0 15 15
UCUUCIICHUC

Konrponbnas pabora 15

Pa3nen 6. «Teopust pyHKIMiA TK3
KOMILIEKCHOTO TIEPEMEHHOT0)
Pa3nena 7. «OnepaniioHHOE

P 25| 0 | 25| 25
HUCUYUCIICHUEY
Pa3nea 8. «Hucneunsie

MECTOAbD»

Konrponbnas pabora 15

Konnoksuym 10

IIpome:xxyTouHas aTTecTanus OM3
(3auer)
B nucemenHnoit popme o

0-45

-4
ouneram 0-45

2. OueHOYHBIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTalyu
[lkana oueHKH 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- | WHIUKATOpa pe3ynbTaThl
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [llxana oneHnBaHUs
WCLUTLINHE HEYI0B-
AHcl yIIOBIIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIBHO
3aYTEHO HE 3a4TEHO
3HATh:
OCHOBHbIE
TIOHSITHS U
TBEPKICHUS
YTBEPIL . 3HaeT [Tnoxo
AHAIUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reoMeTpuu, 3Haer .
N MOHATHS U | OCHOBHBIE | 3HAHUU
JTUHEHHON OCHOBHBIE
VTBEPXKAC | MOHSATHS W | HIDKE
anreOpsl, MOHSTUS U
HUS, yTBEpXkKAEC | MUHUMAJ
MaTEeMaTU4YeCKO | YTBEPKIE
MOJKET HUS, BHOTO,
ro aHalu3a, HUS,  HE
JIONYCTUTH | IOMYCKAEeT | JAOIyCKae
TEOPUH JIOTTyCKaeT
. HECKOJIbKO | MHOTO T TpyObIe
BEPOATHOCTEH, | OIIMOOK
HE TPYOBIX | MEITKHX OIMOKH
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
MaTEeMaTU4YeCKO | YECKHe YECKUE YECKUE YECKUX
ro aHalu3a, 3aJa4M, HE | 3a/la4H, 3a/a4w, 3a/1a4y
TEOPUHU JIOMYCKAaeT | IOMYCKAaeT | JIOMYyCKaeT | JAOIYyCKae
BEPOSATHOCTEM, omuOoK HEOOJIBIIIA | MHOTO T TpyObIe
TEOPUH MOJIs, € OMOKH | OIIMOOK OIINOKU
CIIEITUATBHBIX
paznenoB
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,
MaTeMaTH4eCcKO 3a/ady,
3a1a4, He 3ajad, JOTyCcKae
ro aHajgm3a JTIOTTyCKaeT
JIOITyCKaeT JIOTIyCKaeT | T IpyOble
MEJKUe
91115 () MHOTO OIIMOKHU
OIIMOKH

(011050100 8




OreHKa «OTJIMYHO» BBICTABISICTCS 3 NOJHbIE U COOEPHCaAmeENbHbIE OMEEmbl
Ha 860npocwl bunema (meopemuyeckoe u npaKmuieckoe 3a0anue);

OneHka «XOpoIIO» BBICTABIISCTCS 3a oOmeemsl HA BONPOCHL Oulema
(meopemuueckoe U Npakmuyeckoe 3a0auue) ¢ HeOOIbUUMU OWUOKAMU 8
U3BTIOJICEHUU,

OmeHka  «y/AOBJIETBOPUTEJIBHO»  BBICTABIIACTCS  3a  BBHINIOJHECHUE
KOHMPOIbHBIX pabom 6 cemecmpe U KOJLLOK8UYM,

OrneHkKa «Hey/I0BJIETBOPUTEIBLHO» BBICTABISIETCA 3a claboe M HEMOJIHOE
BBITIOJTHCHUE KOHMPOIbHBIX pabom é cemecmpe U KOLIOKGUYM.

3. IlepevyeHnb O1IEHOYHBIX CPEICTB
Kpatkas xapakTepucTruka OIEHOYHBIX CPEJICTB, UCIIOIB3YEMBIX MPH TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH U TMPOMEXKYTOYHOM aTTecTalMu OO0YyYaromerocs Iio

JUCHUILINHE:
HawnmenoBanue Onucanue
OLIEHOYHOTI'0 Kparkas xapakTepucTHKa OIIEHOYHOTO CPEJICTBA OLIEHOYHOI'O
Cpe/cTBa CpeJicTBa

" Komiiekt
CpencTtBo MpoBepKH YMEHUU NMPUMEHSTH MOJYy4YEHHBIC
KontposnbHas KOHTPOJIBHBIX
3HAHUS JUI PEIICHHs 3a7ad OMNPENEJICHHOTO THUMA 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 pasnenam
BaHHOE KaK y4eOHOEe 3aHATHE B BHUJE COOCCEIOBaHUS
JVCIIATUTHHBI

IperoiaBaTelisi C 00yJalouMMHCS

4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH HHbIE MaTEpPHUAJbI,
Heo0XoaAMMBbIe ISl OLECHKHU 3HAHUM, YMEHUN M HABBIKOB, XaPAKTEPHU3YHOIIHMX
JTanbl POPMUPOBAHUS KOMIIETEHUMIA B IIpoLecce 0CBOCHHUS JUCHMIIUHbBI

IIpoBepsiemasi ~ KOMIIETCHITUSA: OIIK-3 —  CnocobeH  MpUMEHSATH
COOTBETCTBYIOIIMK  (DU3MKO-MaTEeMaTUYECKUN  ammapar, MeETOAbl aHaluu3a M
MOJICTTUPOBAHUS, TEOPETHUYCCKOTO M IKCIEPUMEHTAIBLHOTO HMCCICIOBAaHUS TpH
pemennu npodeccuoHanbHpix 3a1a4, OIMK-3.1 - O6nagaeT HaBbIKAMU TIPUMEHEHUS
MaTeMaTHYECKOro arrmapara.

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




1 -2 0 1
2) Beruucnure onpeaenutens 4-ro mopsaka —2 1 3 -

0 4 0 5

2 -4 1 1

1 2
2) IlepeMHOXUTb MAaTPULIbI ((1) i ;) <3 ()).
0 1

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

5) Berurcaute mwiomaab TpeyrojisHuka ¢ BepumuHamu 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 =
Vs

3p —¢; Ipl = L,1ql = 2,(p9) = .
8) CocTraBUTh ypaBHEHHUE MIPSIMOU, MPOXOALIEi uepe3 Touky M, (6,4) u TOUKY IepeceyeHus
npsaMbIx X +y—-3=0,x—-2y—-6=0.
—_— —
9) Haiitu kocunyc yrina mexay Bekropamu ABu AC,
rned(2,—-8,—1),B(4,—6,0),C(—2,—-5,—1).
10) Jans! 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) lausl koopauHatel Touek A(4; -1;-2), B(2;2;-1), C(-3; 3;1),D(1; 2; 3) .
Haiitu:
KOOPJMHATHI BEKTOPOB AB , CD,2AB +3CD ;
moyu BektopoB AB, CD ;
ckanspHoe npoussenenne AB u CD ;
KOCHHYC yriia Mexay Bekropamu AB u CD ;
BekTOopHOE pom3Benenne AB u CD ;

IUTOIIAb TPEYTOJIBLHUKA, TOCTPOEHHOTO Ha BekTopax AB , CD;

oowem mupamuasl ABCD.

13) dansr 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\"H1 . x%-1 . 2
1)lim (—) J2) lim ==, 3) lim(2 — 397t9* VX )iz,
n-ooo \2n+1 x—1 Inx x-0
3 4 1
. nV5n2+Von8+1 . 2n+3\"t . x2+3x+2)2
4) lim —————=.,5) lim (2n+1) . 6) lim x(3+2x—2x)2
n=% my /n)\/7—n+n2 n-o x=-1
3
7) lim 14+cos3x ) , (1+sinxcosax)0tg x 9) lim Vn3+1—v/n-1
xom sin?27x 7 7 x50 \1+sinx cos Bx > 00 Vi3t i—vn—1"




2
10) Liny —2ZXIT_ o) i 3XH 2, 43) 1y X ZOXHO gy jim YX+2 VB X,

T sin(5x/2) cos x’ >

X7 x—0 6X +5 x—3 3X¢ —9x X—>2 X% —
_an\4x 5x2
15) fim| =81 |;16) Iim[zx 3] 17) fim S L
x—>3\ x4 -9 X-3 x>\ 2X—1 x—01—C0S2X
CEMECTP 1
TK2
Pazpea 2.

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

1 —o

1) Beraucaute npou3BOIHYIO MapaMeTPUIECKON PYHKIINU: {

2) Beruuciure mpou3BOAHYIO, YKazaHHOro nopsiaka: y = (3 —x2) In?x, y
. sin?x—tg *x
3) Beruucnute npesen ¢ moMopio npasuia Jlonurans: lim ot
X-TT -
. 2 1
4) Haiinute X, QyHxnumn y = x? + -

4x—x2

5) CocTtaBbTe ypaBHEHHE KacaTelIbHON K KPUBOM B TOYKE C aOCIUCCOi Xg. Y = ,Xg = 2

6) HaiiTi npousBoanyro ot Gpyukuun y = (sinx)%¢" .

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

120x5

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

7) Haiitu mpou3BoHYIO OT PYHKIMUA Y =

9) HaiiauTe mpon3BOAHYIO TPETHETO MOpPSAKa GYHKIHH
Voo o
10) Pasnosxuts Gyrkmo y = x3 — 2x2 + x — 5 B muorouwnéiIBéiinopa, rae x, = 2.

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

— el 1 9.2
12) Ucenenosats Ha sxctpemym =7y~ 22

2
x24T 6)y=cXcosx+ X_;

5
W In x

13) Haiitu mpou3BoAHYIO (PYHKIIUHU &) y =

2
B) y = 32x—5eX

CEMECTP 1
TK3

Pasznea 2.
KonTponbnas padota

1) Beruuciure unTErpai [ 01 x2V1 — x2dx.

x34+x+3

—————ax.
(xZ2+x+1)(x+1)
dx

sinx(1-sinx)"
4) BeraucnuTe miomaas 001acTH, OrpaHUYEHHON rpaduKaMy (YHKITHIA:

2) Beruuciure unTerpai [

3) Beruucnure unTerpan [

y—32 2% y— —4r.
5) Beluucoure AAMHY AYTM  KPUBOM, 3aJlaHHOW  MapaMEeTPUYECKUMH  ypaBHEHHSIMH
{x =4(cost + tsint),

<t<
y =4(sint —tcost), O=t=2




1
N xdx
6) Beruuciute onpeaeIeHHbIH HHTEerpa j T
V5 —-4x
-1
2arctg(1/2) dX
7) Borumciute onpeeieHHbI HHTErpal

sarcigs3 SN X(1—sin x)

8) Borunciure I/IHTeI“paJI_J. x* cos 3xdx

2
9) BBIYHCIUTD HHTETPAJIBI .[(3 .5X _ 2 + 7)dx ; J‘X_\%XX-’-S dx; I (3x-1) 2 x;
X

3 /4 3 1
Ide; [tgxdx; [x? - In xdx; IL; [x@=x)"dx; [arctgxdx
X R/GCOSZX 2 0
Pasznea 3.

KonrponbHas padora

1) OTka3 MalIMHbI TPOMCXOINT, €CIIH OTKA3bIBACT XOTS ObI OMIMH UX IBYX arperaroB, U3 KOTOPBIX
OHa COCTOUT. BeposTHOCTH OTKa3a MepBOrO arperara B TE€YEeHUE rapanTuitHoro cpoka - 0,01,
BTOoporo — 0,03. Haiitu BeposTHOCTh OTKa3a MAaIMHBI B TE€UEHHUE TapaHTUWHOTO CpoKa. (CIIOXK
BEPOSITH COBMECTH COOBIT).

2) Jlamrouku, M3rOTOBJICHHBIC Ha 3aBOjie 1, IEperoparoT B TCUCHHUE MecsIa ¢ BEpOsITHOCTHIO 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 6enbix, 15 yepHbix, 20 cuHMX U 25 KpacHbIX ImapoB. Beinyiau omun miap. 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
0, |x[>1
f(x)= ; | x|<1
5) mvl-x?

Haiitu F(X), M(X), BeposTHOCTD TiOnaanus B uaTepsai (-2,1)
Paznen 1-3.
Bompochl K KOJIOKBUYMY:
1. Yro takoe marpuna?
YTo Takoe OmpeaeTuTe b MAaTPHIILI?
Kak BBIYHCIISAETCS ONPEAETUTENb MATPHUIIBI 2-TO MOPSIIKa?
B uem ocHOBHas Hjesl pelieHus ypasHeHuit metoaom ["aycca?
[aiite onpenenenne BEKTOpa.
JlaiiTe onpe/encHre KOMIUTAHAPHBIX M KOJUTMHEAPHBIX BEKTOPOB.

Yrto Takoe KOOPAUHATHI BEKTOpa?
i din
Yro Takoe optel i, , k?

[TpaBuiio crokeHusi BEKTOPOB C IOMOIIIBbIO KOOPIMHAT.
. Kax Berumncnsiercs momyns Bekropa d = (x,y,z)?
. Kak BBIUMCIIAIOTCA KOOpAMHATBI BEKTOPA, 3aJaHHOTO ABYMs TOUKaMU?
. JlailTe onpezenenre CKalIsipHOro MPOU3BENCHHUS IBYX BEKTOPOB.
. Kak BbrumcisieTcss yroa Mexay 1ByMsl BEKTOpaMu?
. Kak 3anmceiBaeTcs ckaisipHOoe POU3BEACHHE IBYX BEKTOPOB B KOOPJMHATHOMN dopme?
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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.
56.
57.

V¢i10BuUs NapajuIeNbHOCTH M IIEPIEH IUKYISPHOCTH IBYX BEKTOPOB d M b.
JlaiiTe onpeneneHre BEKTOPHOTO IPOU3BEACHUS JBYX BEKTOPOB.
['eomeTpuyecKknii CMBICT BEKTOPHOTO MPOU3BEICHHUSL.

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEICHIE B KOOpAUHATHON (hopme?

JlaiiTe onpejeseHne CMEIAHHOTO TPOU3BEIEHNUS 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.

CoopmynupyiitTe MpaBUiIO BEIYUCICHHS TIPOU3BOIHON OT ciaokHor GpyHkimu Y = f[g(X)].
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?

JlaiiTe onpeneneHrne HeoNnpeIeIEHHOrO HHTerpaa.

Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOIO 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-JleitGuuna.

Haiite onpenenenue GyHKIMU ABYX EPEMEHHBIX.

[aiite onpeneneHne 4acTHBIX MPOU3BOIHBIX.

Kak BBIYMCIIAIOTCS YaCTHBIE IPOU3BOAHBIE?

Maiite onpenenenue nudpdepenHnnanos GyHKIUN ABYX EPEMEHHBIX.

Kak Haxozasarcst 3kcTpeMyMbl GYHKIHUN HECKOIBKUX MEPEMEHHBIX.

CEMECTP 2

TK1




Pasznea 4.

Konrtponbnas padora
2
1) Pemre nuddepeHnnanbHoe ypaBHEHHE y' = yT caYio

x2 X
2) Pemute quddepeHnnanbHoe ypaBHEHUE Y’ + 2Xy = 2X3y3, y(0) = /2.

3) Pemmnre nuddepennunansroe ypapaenne (2x +5y)dx + (5x +3y?)dy =0

4) Pemute quddepeHimaibHOe ypaBHEHHE Yy + y_ sin x, y(r) = E
X /4

5) Pemmre nuddepennuansHoe ypapaenne 2y + Y —y = 2e”

6) Pemure nuddepennuanshoe ypasuenne Xy" +y" =1.

7) Penmure nuddepennuansuoe ypasuenue Y + 2y’ +5y = —sin 2X.

8) Pemure muddepennmansuoe ypasnenue Yy +4 =0, y(0) = -1, y'(0) = —2.

9) Crepxenb AIUHOIO 2| M TUIOIMAABIO TOMIEPEYHOrO CEUYCHUS S Ha KOHI[AX MMEET OJUHAKOBYIO

temrepatypy t. [To crepxkHto mpoxoaut Tok |, mmotHOCTH KOTOpOro i=1/S. Halitu pactipenesnenue

TEIUIOTHI MO CTEP)KHIO, €CIIM MaKCUMallbHasl TeMereparypa B LeHTpe crepxHs 1. IIpeneOpeun

norepel TEIJIOTHI B OKpyXaromiyro cpeny. (Ykazanue: coctaButh auddepeHmnuanbHoe

ypaBHEHHE 2-TO TIOPSIJIKA, pa3peIIECHHOTO OTHOCUTEILHO MIPOU3BOJIHOM).

nu(z2 +123)
22

11) 3anucats uncno Zq = 4i B TPHTOHOMETPUYECKON U TTOKa3aTeIbHON (opme.

12) Berueptuth 06macts |Zz—1-i[>1,0<Imz<2,0<Rez<?2.

13) Pemnre ypaBHEHUS:

10) Haiitu 3Ha4YeHUE BBIPAKECHHUS , 2, =1+31,2,=1+2i,2;=4-1.

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

CEMECTP 2
TK2

Pazneua 4.
KonTponbnas padota

1) ccnenyiiTe Ha CXOMUMOCTS PSl 3 (-nnt 2n+l
n=1 n(n+1)

3
2) Haiinute 06nacTb CXOIUMOCTH psifa E (n-2) (x+3)2".
n=1 2n+3
3) Pasnoxwure f(x) = In(2x +1) IO CTEMEHAM (X — 2) B CTEIICHHOM PSI.
0,2

2
4) BeluuciauTe HHTErpa J‘e*EX dx. ¢ Tounoctsro 10 0,001.
0

5) Paznoxwure B psg @ypoe dyakmmro f (X) =sin 2x, X € [-7z, 7]
6) Haittu cymmy psina § #
n-9n? —14n+ 48
1

416 — x
8) Paznoxuts  f (X) =cos(x —4) no crenensm (X + 2)

7) Paznoxuth _ 1o cTeneHs M X




9 HccnenoBaTh Ha aOCOTIOTHYIO MU YCIOBHYIO CXOJUMOCTh § (_1)n -
) 2 2
n=1 (2n-1)7(2n)
5
n+1)

11) Beruucnure ABOWHOM HHTETpa ” (12x%y* +16x°y*)dxdy;D: x =1,y =x*,y = —Jx.
D

10) Haiitu 0611aCTh CXOAMMOCTH Z (x + 5)2n+1_

12) Haiiaure miiommaap GUrypbl, OrpaHHYEHHON JTaHHBIMHU JTUHUSIMHA

%,yzﬁx.

-1 0 0 0
13) M3MeHuTe NOpsAI0K UHTETPUPOBAHUS Idy I fdx+ J'dy I fdx.
-2 2wy 4y

14) Haiitu maccy mmactusl: (X, Y) =16X+9y2 12,D:x=1/4,y =0, y2 =16x,y >0.

y?—2y+x* =0,y —4y+x* =0,y =

® Nn+6 ©

1
2. . ,
_1n«/ﬁ+4 §2n+5 g15“‘1x/ﬁ

15) UccaemoBarh CXOAUMOCTD psbl: 1.

#3153

=1 3n + 2) 2n n=1 n=1

1 0 n )" © n? 41 °°4n+l © 6n+5
o ( j 7. Z 8.2 9. ¥
2n+5

n+3 n=1 n+5 _15n+6

CEMECTP 2
TK3

Pazpen 4.

KonTponbHas pa60Ta
5x Y
1) Berunciuts J‘ dx J' dy J' 2zdz

-1 0 O

2) Haiitu 06bem obmactu V: 8z = x% + y?, z = l

2
3) Teno V 3a1aH0 OrpaHUYUBAIOIIMMHE €10 HOBEPXHOCTAMM, £ -INIOTHOCTH. Haiiaute maccy Tena.
2 2
X
64(x> +y?) =22, x* + y? =4,y=0,z=0(y20,220),y=w.

4) Haiinute 00BeM TCJIa, 3aJaHHOTO OIrpaHNYNBAIOIIMMHU €TI0 ITOBEPXHOCTIAMU

:\/9—x2—y2,972:x2+y2.

5) BeruricauTh HHTETpA ”I xdxdydz, V:y=0,y=1x+2z<1,x>0,z>0.
\Y
6) BerurcauTh HHTErpabL:

.”D(x+y2)dxdy e D:y=x3,y=1,x=0.
fffD (2xyz + x%y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.

JIl, dxdydz, D: x+y+z=1, x=0, y=0, z=0.
Paspean S.
KonTponbnas pabota




1) Beruncnure unTErpal szdl , Tne L — rpanuia tpeyronpauka ¢ Bepmmnaamu A(L,0), B(21),
L

C12).

2) Haiinute paboty cuibl F mpu nepemenieHun Bob THHUE L oT Toukn M k Touke N

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

3) Beruncanre moBepXHOCTHBIN UHTErpai 1-ro poaa J.J. zds, o —4acTh rUNepOOINIECKOrO

o

2+y2:4.

4) Haiimute MOTOK BEKTOPHOTO MOJSI @ 4epe3 YacTh MOBEPXHOCTH S, BHIPE3aEMYIO IIOCKOCTHIO
P (HOpManb BHEUIHSSI K 3aMKHYTOH IOBEPXHOCTH, 00pa3yeMOi TaHHBIMU MIOBEPXHOCTSIMH).
a=yi—-xj+k,S:x*+y?=z*(z>0),P:z=4.

napabojonsia z = Xy , BeIpe3aHHasi UJIUHAPOM X

5) BerunciuTe HHTETpa I ydl, roe AB — nyra smmnca X = 2cost,y =3sint,0<t<rx/2
AB

6) [Tpumenus Gpopmyiay ['priHa BEIYKCINTE HHTETPAI ffxyzdy —x%dx, e L — okpyRKHOCTB
L
x> +y?=a?,
7) BolunciuTe MOBEPXHOCTHBIHA HHTErPAI 2-T0 Poja J'J. ydxdz, rae o —BepXHsis CTOPOHA YACTH

o

napaboJsona X2 + y2 =7,0<z<2.

8) C momomnipio hopmyiiel OcTporpaackoro-lI'aycca HaliUTe MOTOK BEKTOPHOTO MOJIS
F=x3i+ y3j + 23k Yyepe3 TOJTHYIO TIOBEPXHOCTh MUpaMubsl X+ Y +2=1,Xx=0,y=0,z=0 B
HAIPaBICHUHU BHEIIHEW HOPMAIH

9) HaiiT MPKYIISIKIO BEKTOPHOTO OIS @ BAOJIb KOHTYpa I (B HAaIllpaBIICHUH,

COOTBETCTBYIOIIIEM BO3pAcTaHUIO Mapamerpa t).

V2 V2

a= y| —Xj +sz1 F: X ZTCOSt, y ZTCOSL

z=sint.
10) Haittu paoty cumst F = Xy - + x2 . j Boms kpusoit | 1y = X2 ot Touku (0,0) o (1,1).

11) HaiiTi AMBEPreHIIUIO U POTOP BEKTOPHOTO OIS F=xi+ XZj —zk. Onpenenurts TN MOJ.

Paznen 4-5.
Bomnpock! k KOJUIOKBUYMY:
1. JMaiite onpenenenue auddepeHInaIbHOr0 ypaBHEHHUS.
2. Jlawite onpenenenue 3amaun Komrm.
3. IlepeuncnuTe OCHOBHBIE YypaBHEHHMS IIEpBOTO TMOpPsAKA, YKaXHTE METOAbl UX
UHTETPUPOBAHHS.
Jaiite onpenenenue qudQepeHInanbHOr0 ypaBHEHH BBICILIETO MOPSIKA.
MeTobl HHTETPUPOBAHUS YPaBHEHUH, TOMTYyCKAIOIINX MTOHWKESHHUS TIOPSIIKA.
Jaiite onpenenenue auHeiHOro AuddepeHnnanbupie ypaBHEHUs BBICIIETO MOPSAKA.
JlaiiTe onpenenenne YucioBOro psija.

No ok




8. Jlaiite ompeneneHrne CXOIUMOCTH U CYMMBI psifia.

9. Heobxomumoe ycioBre CXOAMMOCTH.

10. ChopmynupyiiTe IpU3HAKU CXOJUMOCTU PANIOB C MOJIOKUTEIbHBIMUA YJICHAMU: MPU3HAK
CpaBHEHHs ps10B, npu3Haky [lanmambepa u Komm, nHTErpaabHbIi NpU3HAK.

11. Maiite onpeseneHne 3HaKONEPEMEHHOTO ps/Ia.

12. aiite onpenenenne abCOMIOTHON U YCIOBHON CXOJIUMOCTH.

13. Chopmynupyiite npusHak JleitoHmIa.

14. [aiite onpenenenre GyHKIIMOHATHLHOTO PsA.

15. [laiite onpenenenne o01acTu CXOJUMOCTH, PABHOMEPHOM CXOIUMOCTH.

16. [aiite onpeeseHrne CTEIICHHOTO Psijia.

17. [laiiTe onpenenenrne HHTepBajga CXOIUMOCTH.

18. Psaap! Teitnopa u MakiopeHa.

19. JlaiiTe onpeneneHre ABOMHOTO U IBYKPATHOT'O HHTETPAJIOB.

20. [epeuncanre CBOWCTBA IBOHHOIO HHTErpaa.

21. JIBOifHOM MHTETpaJI B MOJISAPHBIX KOOPIUHATAX.

22. YKaXuTe IPUIOKEHUS IBOMHOTO HHTETpaja.

23. JlaliTe onpeneneHne TPOMHOTO U TPEXKPATHOTO UHTETPATIOB.

24. TlepeunciauTe CBONCTBA TPOMHOTO HHTETpAJIA.

25. TpoitHO# MHTETpal B IWIMHIPUIECKUX U CHEPUIECKUX KOOPIMHATAX.

26. YKaxxuTe IpUIoKeHUs! TPOIHOro HHTETpaa.

27. Uto Takoe KpUBOJIMHECHHBIN HHTErpai 1-ro poxa?

28. Kak BeIUHCIsAeTCS KPUBOJIMHEHHBINA HHTErpal 1-ro poxa?

29. Uto Takoe KpUBOJIMHECHHBIN HHTErpai 2-To poaa?

30. Kak BbIUHCIA€TCS KPUBOJIMHEHHBIA HHTErpajl 2-r0 poaa?

31. Kakoii ¢pu3nveckuii CMBICI IOBEPXHOCTHOTO HHTErpana 1-ro poxa?

32. Kakoit ¢pu3ndeckuii CMbICI TOBEPXHOCTHOTO HHTErpaja 2-ro poaa?

33. Kak Beramcisiercst porop?

34. 3anummure popmyny Octporpaackoro-I'aycca.

35. Kak BIUHCISETCS TUBEPTCHINS?

36. Kak BbruncnsieTcst rpaiueHT?

37. Kakue reoMeTpHIeCKre XapaKTePUCTHKH CKAISIPHBIX, BEKTOPHBIX TIOJICH BBI 3HaeTe?

38. Kakue BUIbI BEKTOPHBIX MOJIEH B 3HaeTe?

CEMECTP 3
TK1

Pa3pen 5.
KonTponbnas padota

1) UccnenoBath aHamuTH4eckue cBoiictBa ¢pynkuuu f(z) = 72 +1m3z.

2) BbIUHCITUTD HHTETPA J|z|dz, rae L- nyra okpyHOCTH |Z| =lorz1=11002,=-1
L

3) Haiitu paznoxenne B pan Jlopana dynknuu f (z) = 110 CTETEHSIM Z

oz
(z-2)(z+5)

4) Haiitu BeIYeT GyHKIHU f (z) = 73 siniz B €€ M30JIMPOBAaHHOM 0COO0M TOUKE
z
e’ cos nzdz
5) Beruucnute HHTETpa —
‘z‘:]_ - +2z2




2n dx
6) Boruncute unterpan |

0 3+5sin X

+00

7) Borurcaute uHTErpat I dx

(x2 +4x +13)2

—00
8) BeruncauTs:
e1+|7r .
jfdz, rae L- orpe3ok ot Touku z; =0 10 zp =1+1.
L
(z-3)dz

23 (z-D(z+2)

[ﬁ 73 cos(l/ z)dz
|2|=3

CEMECTP 3
TK?2

Pasaea 6.
Konrtponbnas padora

Y

1) Haiitu opurunan usobpaxenus F(p)= — -
pc+6p+10

2) Haitnmute uzobpaxenue dpyukuu f (t) = cos? 8t +t%e .
p+1

p(p? +4)

4) Pemnre muddepenimanpaoe ypapaenne X" —2X"+ X' =4, X(O) =1, X'(O) =2, X”(O) =-2,

3) Haiinure opurnnan n3obpaxenus F(p)=

5) Pemure cucremy audhepeHIIaNbHBIX YpaBHEHHIA

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

y'—2x-2y=0, y(0)=1,
6) Haiiti m3o6paxenue mis f(t) =5+ 27t
7) Haittu opurunan mis F(p) = ZL

P +4p+5

CEMECTP 3
TK3
Pazpnen 7.

KonTponbnas pabota

1) K KakoMy HHTepBaly IPUHAJIEKHUT KOPEHb ypaBHeHusT X' —4X* +1=07

2) B MeTo/e MOoIOBUHHOTO JICNICHHUS JIJIsI OTIPEIeSICHHs TIPUOTMKEHHOTO 3HAYCHUS] KOPHHU X Ha
otpeske (2,6) Hao MONOKHUTH X =3, X=4, X=5, X=2,5, x=3,5?

3) Ha ckonbko 4vacTeil ciefyer pa30uTh MPOMEKYTOK HHTETPUPOBAHHMS, YTOOBI O hopmyriam
IPSIMOYTOJILHAKOB C TOYHOCTBIO 110 0,1 BBIYMCIUTE HHTETpAT [ 12 Inx dx.

4) Ipunss h = 0,1, MmeTomom Diinepa pemmnTe yka3aHHyo 3a1a4y Komm uis ypaBHeHHs

y' =y +3x,y(0) =—-1,x € [0;0,5].

5) Meronom Pynre-Kyrra, npunss h = 0,1, HaiiiuTe npuOIMKEHHBIE PEIICHUS




maddepentmansroro ypasuenus y' = x —y,y(0) = —1,x € [0; 1].
6) ITo popmyie mapabdos, npuusas 2n = 10, BEIYUCIUTE ONPEACICHHBIA HHTErPa

fol ax npup = 1.

x2+p2

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

0 x
8)Meronom Diinepa HaiTu 3HaueHus penieHus muddepeHnnanpHoro ypapuenus y' = 3x — y,
must koroporo y(1) = 1, B msatu Toukax orpeska [1; 1,5], mpunsis h = 0,1.
Pa3zngen 6-7.
Bonpocsl K KOJUIOKBUYMY:
[TonsiTie QyHKIIMKM KOMIUIEKCHON MIEPEMEHHOM.
®opMyiibl BO3BEICHUE B CTENIEHD U U3BJICYEHUE KOPHSI U3 KOMIJIEKCHOTO YUCIIA.
®opMyIbl TPUTOHOMETPUUECKHE U TUnepooinueckre GyHKIUH.
®opmyiiel JorapupMuUecKas 1 nokazareibHas (QyHKIIMH KOMIUIEKCHOM MEPEMEHHOIA.
Ycnosus Komm-Pumana.
['apmonnueckue GpyHKIUH.
WuTerpan GyHKINN KOMIUIEKCHON TIEPEMEHHOM M0 KPUBOK.
Teopema Koiu 15t 0THOCBSI3HOM 00J1aCTH.
Teopema Komu 1151 MHOTOCBSI3HOM 00JaCTH.
. Unarerpanbnas ¢popmyna Komm.
. Psx Teitnopa, pspn Jlopana.
. BUIBI 0COOBIX TOYCK M MIX TIPU3HAKHU.
. Beraet dyHkimun
. IIpeobpazoBanue Jlamnaca.
. Teopema mmogo0wus.
. Teopema cMeleHus.
. TeopeMa 3ana3ipIBaHuUs.
. Teopema bopens.
. UTo Takoe oT/ieNIeHne KOPHEN ypaBHEHHUS.
. B ueM unes rpadugeckoro oTaeneHus KOpHE.

oSN~ WM E

P
= O
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. TeomeTprueckuii cMbIC]I METOAA XOP/I.

N
N

. ToMeTpuueckuii cMbICIT METO/IA KACATEIbHBIX.

N
w

. UeMm ommuuatoTcst GOPMYIIb JIEBBIX U MPABBIX MIPSIMOYTOJIBHUKOB?

[N}
~

. [eomeTrpuueckuii cMbIC GopMyIIBI Tapadol.

N
(6}

. Kak npuOnmKkeHHO BBIYUCINUTD ONPEACTIeHHbBIH HHTETpal Pa3IoKEeHHEM IOIBIHTETPATbHON
¢yukuuu B pan Teinopa(Maxkmnopena)?

N
(3]

. Meton HeonpeneneHHbIX K03 QUIIMEHTOB IPH pelIeHNH JIMHEHHOTO ypaBHEHUSI.

JlJist MpoOMesKyTOYHOM aTTeCTALUM

OM1
[Tpumepsl SK3aMEeHAMOHHBIX OMIIETOB:

Bbuier Ne 1
1. CkansipHOe MPOU3BEIACHHE BEKTOPOB.
2. TlepBblii 3amMeyaTeTbHBIN TPEICIT.

1-¥%
! =
. lim (—+—x)
3. Beruncnure npenen: gem \ 2y
4. BpIUMCINTE UHTETPAI J' o 2X=3
X2 —4x -7




bumner Ne 2

1. BexTopHOE Mpou3BeACHNE BEKTOPOB.
2. 3amMeHa MepeMeHHOW U METOJl HHTETPUPOBAHMS 10 YAaCTSAM B ONPEIACICHHOM HHTErpaie.
3. Breruucnure miomniap napawuieaorpaMma, IOCTPOCHHOTO Ha BeKTopax a = 3p + 2q
0
u b =2p-q, ecnu uzBecTHO, uto [p| =4, || =3 1 yroa mexay BekTopamu p u q paBeH 135°.
3
/ arctg vz d.
4. Bpluucnure unrerpan !
buner Ne 3
1. CwmemanHoe IPOU3BEAEHNE BEKTOPOB.
2. BpIBOA MPOU3BOIHON CTENEHHON (YHKIIMU U TTPOU3BOAHOM JTOTapu(MHUIESCKON (PYHKITUH.
3. Bpruncnure 00beM TeTpadapa ¢ BEpIUIMHAMHU B TOYKAX A1(=2:4,8), Az(1,-1,2),
A3(-8,7,10),  Aq(-3,4,-2).
¢ [6-x
4. BblUMCIMTE MHTETPAT J' dx.
s I x-18
buner Ne 4
1. IIpsimas Ha IUIOCKOCTH.
2. 3aMeHa mepeMeHHOM, Mo/IBeIcHUE MO/ 3HaK Au(depeHinana, MHTErPUPOBAHUS 110 YACTIM
B HEOIpEIeJICHHOM UHTErpae.
X
=
3. HccnenoBats 1 mocTpouTh rpaduk QyHKIHH: x —8x —4
2
f 2% cos z da.
4. Bpruucnure uHTErpan o
buner Ne 5
1. TInockocTh B MPOCTPAHCTBE.
2. CBoiicTBa ONpEEICHHOTO HHTErpaa.
I +312 - &Iy :2,
2.‘"61 - 3;172 + 2.’,53 = 0,
3. Mertogom T'aycca pemuTe cucTeMy ypaBHeHmid \ 381~ 272 = 23=4
4. BpluMcauTe UHTETpal j23x7+2dx
X +5x+7
bunet Ne 6
1. Tlpsmas B mpocTpaHCTBeE.
2. Metox npsiMOYTOJIbHUKOB, METO]T TPATICIIHHA.
:I,']_+5.1'2+ .7,‘323,
23?1 - 355‘-2 + 3.2?3 = 8,
3. Meronom Taycca pemmre cucremy ypapHenuii \ 271 + 472 = @5 = 0.

5
4. BeruncnuTe UHTETpaj dex

1.
2.

3.

sin x
buner Ne 7
Onnunc, napabdona.
WuBapuantHocTh nuddepenimana 1-ro nopsaka, aupdepeHunan caokKHoN QyHKINH.
fim X

Brrauciure npegen: **° In (ch 3x)

w/2

1
de.
/5+4sin:};+3cosa: v

4. BeruucnuTe uHTErpai o

buner Ne §



1. Tloustue pyHKIMH, 00ImME CBOWCTBA (QYHKINH, IpeaeT PYHKIUU, TEOPEMBI O IIpeenax.
2. PexyppenrtHas Gpopmyrna ais HHTErpaia dx .
(x2 + az)k
3. B ypne 9 6enbix u 1 yepnslii map. Beinynu cpasy Tpu mapa. KakoBa BEpOSATHOCTb TOTO, YTO

BCE 1Iapbl Oesbie?
/2
COS T
3+ coszx
4. Bpluucnurte UHTETpasl «/3

OM2
[Tpumeps! SK3aMEHAIIMOHHBIX OUJIETOB:

buner Ne 1
1. AV 1-ro nopsnka, oOuiye NOHATHUS, YPAaBHEHUS C PA3AEIAIOLIMMUICS IEPEMEHHBIMU.

2. TloBepXHOCTHBIH HHTETpaN 1-T0 posa, €ro MPUIIOKEHHS.

3. Haiitu maccy mnactunsl: u(X,y) =16X + 9y2 12,D:x=1/4,y =0, y2 =16x,y >0.
4. Pemmts 1Y y" -4y’ +4y = (x-1)e*.
buier Ne 2
1. Opnoponnsie 1Y 1-ro nopsiaka.
2. TlpowusBomgHast Mo HANPABJICHUIO.

3. BwuucnuTh uHTETpAI J.” xdxdydz, V:y=0,y=1,x+2<1x>0,z2>0.
\
4. Pemmts 1Y Y" + 2y’ +5y =-2sin X.
buner Ne 3
1. Jluneitnsie 1Y 1-ro nopsaka, MeToJ Bapualliy NOCTOSIHHON, METOJI TOJICTAHOBKH.
2. Brpruncrienue moBepXHOCTHOTO HHTETpana 1-ro poxa.

3. Haiitm o0beM: V :Z=X+Yy,Z=Xy,X+y=1x=0,y=0.

. . X
4. OmnpenenuTts THN BEKTOPHOTO MO a = (y3 —1)i+zcos XZJ -— k.

buner Ne 4
1. VYpaBHeHus B monHBIX JuddepeHnnanax.

2. Brvruuciienne KpUBOJIMHEWHOTO HHTETpaja 1-ro pona.

3. BbruciIuTh KPUBOJIMHEHHBINA HHTETPAIT J. (4x? - B\N )dl ot Toukn A(-1,0) 10 ToukH
AB
B(0,1) mo mpsiMoti.
4. PaznoxuTth B psaa @ypbe nepuonudeckyro Gynkmuto f(X) = 7 + X ¢ mepuogom 27 .

buner Ne 5
1. AV BbicuIMX MOPSAIKOB, OOILIUE MOHSATHUS.

2. Pan @ypee. Psan @ypbe 175 4eTHBIX U HEYETHBIX (PYHKITHIA.



3. BpI4MCINTH MOBEPXHOCTHBIA HHTErpal 1-ro pona ” zds, o —4acTh rUIEPOOITHYECKOTO

o
napabojonia z = Xy , BeIpe3aHHask HAITUHAPOM x2 + y2 =4.
4. Pemmrs 1Y Xy 2dX + y(x% + y?)dy = 0.
buner Ne 6
1. Jluneitnbie 1Y BBICIIUX OPSJIKOB, PEIICHUE TUHEHHOTO OJHOPOIHOTO ypaBHEHHs. MeTon
Diinepa.

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

3. BBIUKCIHTH MOBEPXHOCTHBIN HHTETPa 2-TO poaa ” ydxdz, rae o —BepXHssA CTOPOHA YaCcTH
O
2. .2
napabononaa X“+y =z,0<z<2.
X+8
4. Pemmrts 1Y Y’ _X*ey
10x—-y

buiter Ne 7
1. Jluneitnsle HeonHOpoaHble IV Briciux nopsiiko. Metox Jlarpanxa.
2. Brwrumciienne MOBepXHOCTHOTO MHTErpaia 2-ro poga. @opmyma Ocrporpanackoro-I'aycca.

3. HaiiT TOTOK BEKTOPHOTO TOJISI @ Yepe3 YacTh MOBEPXHOCTH S , BHIPE3aEMYIO IIIIOCKOCTHIO
P (HopMainp BHEIIHSS K 3aMKHYTOM IIOBEPXHOCTH, 00pa3yeMoil JaHHBIMU TOBEPXHOCTSAMU).

a=yi—-xj+k,S:x*+y?=z*(z>0),P:z=4.
4. Pemuts Y Y =2Xy'+

1
N2’
(v
buner Ne 8
1. Jluneitnbie HeomHOpOAHBIE 1Y CO crienrabHON TPaBOM YaCThIO.

2. Bpluucnenue KpuBOIWHEHHOTO HHTErpaia 1-ro pona.
3. Haiiti moTOK BEeKTOpHOTO T0JIs1 & = 3XZi — 2Xi + YK, 4epe3 3aMKHYTYIO MOBEPXHOCTh S

X+y+z2=2,x=1
x=0,y=0,z=0.
4. Pemmts Y Y"tgX =y" +1.

(HOpMasb BHEHIHSISA). S :{

OM3
[Tpumepsl OMIIETOB Ha 3a4erT:

buner Ne 1
1. Metoa HeonpeeNneHHbIX KOG (UIIMEHTOB MTPU PEIICHUN JUHEWHOTO ypaBHEHUS.
2. [IpeoOpaszoBanue Jlamnaca.

g3

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

ch (34mi/4).

4. IlpencraBuTh B anredpandeckoil popme:
buner Ne 2

1. Ouenka morpentHocT B opmysie mapadot.

2. Uzo0Opaxenue pynknuu Xepucaiaa, Cost, sint.

3. Borueptuth 00nacTh, 3aJaHHYI0 HEPAaBEHCTBAMHU 2] <1, —Sr=<argz=<—m/4.



Yty =142,

4. Pemwnts ypaHeHne Y (0)=0, ¥ (0)=—2.

buner Ne 3
1. TlonsTHe QPyHKUMU KOMIUIEKCHON MEPEMEHHOM, Ppees U HENPEPhIBHOCTb.
2. Teopema mogoOus, ee mpuMEHEHHE.

3. BOCCTaHOBHTH aHATUTHYCCKYIO PyHKImio U (X: )= 3%+ 2xy
2"+ 3y’ +y =3¢,

4. PeluTh ypaBHEHHE y(0)=0, ¥’ (0)=1.

buier Ne 4
1. Bo3sBeneHue B CTENEHb U U3BJICYCHUE KOPHS U3 KOMIUIEKCHOTO YHUCIIA.
2. Teopema cmenieHus, e MPUMEHEHHE.

i/—l-g-i]/é
s

Y —3y 2 =¢,

yO=1, ¥ (=0
4. Pemuth ypaBHEHHE

buner Ne 5
1. Tpuronomerpuueckue u runepoonnyeckue QyHKIUU KOMIUIEKCHON EpEMEHHOM.
2. IuddepenunpoBanue n300pakeHus, U300pakeHUE CTETIEHHON (PYHKIINU.

3. Haiiti xopan

3. IlpeacraButh B anredpanueckoit popme: sh (2+-i/4).
z 2 T
4. Beraucnuth uHTErpan [— dz, rae L- xyra oKpy>XHOCTH |Z| =1,0<argz< 3
L <
buner Ne 6
1. Jlorapudmuueckas u nokasaresibHas pyHKIIUN KOMIUIEKCHOM NEPEMEHHOIA.
2. 'oMeTpHYEeCKHi1 CMBICT METO/Ia KacaTeJIbHBIX.
. e )L,
.3. IIpencraButh B anredpandeckoit hopme =9
2dz
| 2(z—1)"
4. Berapcnuth naTerpan 21—l =5/
buner Ne 7
1. OOpatrHble TpUTOHOMETPUYECKHE U TUNepOoInYeckie (QYHKIIMU KOMIUIEKCHON IEpEMEHHOM.
2. uddepenunpoBane opurnHaia.

3. IlpencTaButh B anrebpanteckoit opme ATECoS (—9)-

2—p

p*—2p:4-5p°
4. Haiitu opuruHa:

buner Ne 8
1. IIponsBoHas GyHKIIMM KOMIIEKCHOM MEPEMEHHOMN, €€ FeOMETPUUECKUI CMBICTT.
2. NnTerpupoBanue n300pakeHUsl U OpUTHHAIA.

3. BOCCTAHOBUTH aHATHTHIECKYIO ByHKmmio V=2 —2, f (O)=1.
4. Vicnonw3ys TeopeMy 00 HHTETPUPOBAHUHU U300paKEHUS HAUTH N300pakeHne PyHKITNN

1—¢!
f(t) = .
®) "
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