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1. Heab, 321a44 ¥ IUIAHHUPYEMble Pe3yJbTAThI O0yUEeHUA MO JUCHHUILUIAHE
MaremaTruka

[lenpto ocBoeHUS IUCHUIUIMHBI «MaTtemaTukay sBISeTCs (HOPMUPOBAHUE
JUYHOCTU  CTYJIEHTa, pPa3BUTHE €ro CHOCOOHOCTH K  JIOTUYECKOMY U
MaTEMaTUIECKOMY MBIIUICHUIO, TPHOOPETCHUE HABBIKOB PEIICHUS MAaTEMAaTHUYCCKUX
3a/a4y, a Takke (GOpMUPOBAHUE KOMIIETCHIIMN, HEOOXOIUMBIX I MCIOJIb30BAaHUS
MaTE€MaTUKH B y4€OHOI, HAy4HOU U PO(PEeCCHOHATBHOMN eI TEIbHOCTH.

3agayamMu JUCHUTUIAHBI SBJISIOTCS:

* chopmupoBaTh y OOydYarOHIMXCS NpEACTaBlieHHEe 00 HIeIX U METoJax
BBICIIICH MaTeMaTHKU;

* Hay4YHUTh O0YYarOIIMXCS METOAAaM PELICHUsI MaTeMaTUYECKHUX 3a]1ay;

e copMUpOBaTh HABBIKM Yy OOyYaroUIuxcsi MO BBIOOPY METO/a pPEIICHUS
KOHKPETHOW MAaTEMAaTUYE€CKOU 3aauHu;

* MPUBUTH HABBIKK y OOyYarONIMXCs K PEHICHUIO TMPUKIAAHBIX 3a/1a4
METOJaMU MaTeMaTUYECKOTO aHaIu3a.

Komnerenumu u uHIUKATOPHI, HOPMUPYEMBIE Y 00YUaAIOIIUXCSI:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMHN KOI[ N HAMMCHOBAaHUC HHAWKATOpPa

OIIK-1 — IlpumeHsTH
€CTECTBEHHOHAYYHbIE U

OO0IIEeNH)KEHEPHBIE 3HAHUS, METOIbI OIIK-1.1 — O6nagaer HaBBIKAMU TTPUMEHEHHS
MaTeMaTUYeCKOro aHaJIn3a U MaTeMaTHYeCcKOro anmnapaTa

MOJICIIMPOBAHUS B MTPO(HECCHOHATLHON

JesTeNbHOCTU

2. MecTo aiucuuIuiaibl B cTpykrype OIT
[Tocnenyromue aucuumivabl  (Moaynu): dPusuka, MexaHuka, MOATOTOBKA K
IPOLIETyPE 3aIIUTHI U 3aIUTa BHITYCKHOM KBaTU(UKAITMOHHON PaOOTHI.

3. CTpyKTypa U cojepKaHue AUCIHUIIHMHBI
3.1. CTpykTypa IUCUMILTHHBI
Jnis ounoit popmbl 00ydeHus

By yueOHo# paboTh Bcero | Bceero CemecTpbl

3E JacoB 1 2 3
OBIIASA TPY JOEMKOCTbDb IV CIHUITIJIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AYJIUTOPHAS PABOTA 73 | 262 [ 120 | 90 | 52
Jlexuuu 2,95 | 106 | 52 | 36 18
[TpakTueckue (CeMUHAPCKUE) 3aHATHS 435 | 156 | 68 | 54 34
JlabopaTopHbie paboThI - - - - -
CAMOCTOSTEJIBHAA PABOTA OBYUYAIOUIET'OCA 9,7 350 | 132 | 162 56
[IpopaboTka yueOHOrO MaTepuaia 7,7 | 278 | 96 | 126 | 56




KypcoBoii mpoekT

Kypcosas pabora

[ToaroroBka K mpoOMeEXyTOYHOM aTTECTALlUU
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3.2. Copep:kanue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE IO pasaejamM M

BH/IAM 3aHATHH

Paznensl Pacnpenenenue DopMbI 1 Nunekcer
JUCLIMILTHHBI 2 TPYJOEMKOCTH BHJI WHUKATOPOB
§ 10 BM/JaM y4eOHOU pabOThl | KOHTPOIS bopMupyeMBIX
o ~ le) : te) KOMIICTCHITHUMN
*lElele g
Paznen 1. 58 12 16 30 TK1,TK3 OIIK-1.1.3, OIIK-
Jluneiinas anrebpa u 1.1.V
aHaJINTHYECKast
rCOMETPHS
Paznen 2. 126 32 44 50 TK1,TK2, OIIK-1.1.3, OIIK-
MarteMaTU4eCcKuit TK3 1.1.Y, OIIK-1.1.B
a"anus. Yacts 1
Paznen 3. 32 8 8 16 TK3 OIIK-1.1.3, OIIK-
Teopus 1.1.Y
BEPOSITHOCTEHU
DK3aMeH 36 36 OM1 OIIK-1.1.3, OIIK-
1.1.Y, OIIK-1.1.B
Hroro 3a 1 cemecTp 252 52 68 132
Paznen 4. 156 28 42 86 TK1,TK2, OIIK-1.1.3, OIIK-
MaTtemaTHuecKuii TK3 1.1.Y, OIIK-1.1.B
a"anus. Yactp 2
Paznen 5. 60 8 12 40 TK3 OIIK-1.1.3, OIIK-
OCHOBBI TEOPUU TOJIA 1.1.Y
DKk3aMeH 36 36 OM 2 OIIK-1.1.3, OIIK-
1.1.Y, OIIK-1.1.B
HToro 3a 2 cemecTp 252 36 54 162
Paznen 6. 44 8 16 20 TK1,TK3 OIIK-1.1.3, OIIK-
Teopus QyHKIUH 1.1.V
KOMILICKCHOTO
IIePEMEHHOT0
Paznen 7. 34 6 10 18 TK2,TK3 OIIK-1.1.3, OIIK-
OnepaunoHHoe 1.1.Y
HCYHCIICHHE
Paznen 8. 30 4 8 18 TK3 OIIK-1.1.3, OIIK-
YyciaeHHbIe METOIEI 1.1V
3aueT OM 3 OIIK-1.1.3, OIIK-
1.1.Y, OIIK-1.1.B
Hroro 3a 3 cemecTp 108 18 34 56
HUTOI'O 612 | 106 156 | 350




3.3. Conep:kanue TMCHUINIAHBI

Paznen 1. Jlunetinas anreOpa U aHaTUTHYSCKAs TCOMETPHS.

Tema 1.1. Marpunst u onpeaenutenu. JIuneitnas anredpa

Marpunsl. Onpenenurenn. Meron Kpamepa pemieHuss CUCTEM JIMHEWHBIX
ypaBHeHMM. JleWictBus ¢ Marpunamu. JIMHEWHBIE BEKTOPHBIE ITPOCTPAHCTBA.
JluneiiHas 3aBUCUMOCTh M HE3aBUCHUMOCTb. Pa3smMepHOCT, M 0a3uc JHUHEHHOTO
IPOCTpAaHCTBA. ba3ucHbli MUHOp MaTpuubl. Panr marpuibl. Beluncinenune panra
Matpulbl. COBMECTHOCTh CHUCTEM JIMHEWHBIX ypaBHeHuil. Teopema Kponekepa-
Kanennu. Pemienune cucrem merogom ['aycca.

Tema 1.2. BektopHas anredpa u aHaTUTHYECKAsi TEOMETPUS

Bekrtop. JlexkapToBel KOOpAMHATBI BEKTOpa © TOukd. Hampasnsroniue
KOCHHYCBI BeKTOpa. [[nmHa Bekropa. [leneHume oTpe3ka B JaHHOM OTHOILICHMH.
JInneliHble onepannu Haja BeKTOpaMmu. basuc. CkanspHOE, BEKTOPHOE U CMEIIAaHHOE
IPOU3BEJEHUS BEKTOPOB, NX T€OMETpUUECKU cMbICi. [IpsiMas Ha TIOCKOCTH, BUJBI
YPaBHEHMU IPSAMOM Ha MIOCKOCTU. [IIOCKOCTH M mpsiMasi B IPOCTpaHCTBE. B3auMHoe
pacIooKEeHUE IUIOCKOCTENM M mpsAMbIX. Kpuble BTOporo mopsaka. IloBepxHoctu
BTOPOTO MOPSIAKA.

Pa3nen 2. Marematnueckuii anainus. Yacte 1.

Tema 2.1. BBenenure B MaTeMaTHUECKUN aHAIN3

[TonsTe MHOXeECTBa, onepaluu HaJl MHOXecTBaMU. Bunbl uncen. OyHkuus
JIEHCTBUTEIHLHOTO MIEPEMEHHOT0, CIIOCOOBI 3a1aHus, BUAbI. OCHOBHBIEC 3JIEMEHTApHBIC
¢ynkun, wux rpadukd. YuciaoBele mnocienoBaTenbHOCTH. [Ipexen umcmoBoi
nocienoBatenbHocTd. lIlpenen ¢ynkuuu. HenpepsiBHOCTh  (yHKIMH. Touku
pa3phiBa, UX KJIaCCU(PUKALIHS.

Tema 2.2. ludpdepenupanbroe ucuncienne GyHKIUU 0JTHON NepeMEeHHON

[IpousBogHasi (QyHKIUHU, €€ TEOMETPUUYECKUA UM MEXAHWYECKUH CMBICIL.
Huddepennman ynkuun. [IponsBoaubie cioxHOM, oOpaTHON (QyHKIMH, (QYHKIUH,
3aJJaHHBIX HESBHO U NapaMmeTpuuecku. [Ipon3BoaHas CI0KHO-CTENIEHHON (YHKIUH.
OcHoBHBIE Teopembl o0 auddepeHiupyeMbix Gyuknusax. [lpousBomnbie wu
muddepernnansl  Beicux nopsiakos. IpaBuno Jlonurans. PasnokeHne oCHOBHBIX
sneMeHTapHblX (yHkuuit no Qopmyne Teinmopa. HWccnenoBanusi QyHKUMH U
OCTpOeHUE Tpaduka.

Tema 2.3. ludppepenupanbHoe ucuucienne PyHKIMU MHOTUX EPEMEHHBIX

@YHKIMM HECKOJIbKUX IEPEMEHHBIX, MNPENel W HENPEPhIBHOCTh. YacTHbIE
npou3BOAHbIE U AuddepeHaibl IepBoro M BhICIIEro MOpsAAKoB. [IpousBoaHas
CJIOKHOU byHKIUN. [Tomuas MIPOU3BOIHAS. HesBHbie byHKIUU.
HuddepennmpoBanue HessBHBIX QyHKIUH. [IprnoxeHus.

Tewma 2.4. IaTerpanpHOe UCUUCICHUE QYHKITUN OJTHON TIEPEMEHHOM

[lepBooOpasnas. HeompeneneHHbld HMHTETpall M €ro CBOMCTBa. 3aMeHa
NIEPEMEHHOW W HHTETPUPOBAHHE II0 YacTAM B HEONPEICICHHOM HHTETpaJe.
WuTerpupoBaHue  palUdOHANbHBIX  JIpoO€l, TPUTOHOMETPUYECKUX  (DYHKIIMA,
HEKOTOPBIX HPPALMOHAIBHBIX M TPAHCUEHJEHTHBIX (QYyHKUMNA. OnpeneneHHbIHN
UHTErpajg, ero cBoiictBa. HecoOcTBeHHble HHTErpayibl. [eomeTpuueckue u
MEXaHUYECKHUE MPUIIOKEHUS ONIPEACIIEHHOTO UHTErpaa.

Paznen 3. Teopust BeposiTHOCTEN

Tema 3.1. DneMeHTBI TEOPUM BEPOATHOCTEMN



OcHoBHBIE TOHATHS Teopuu BeposiTHocTe. KomOunaropuka. Teopembl
CJIOKEHHUSI U YMHOXKEHHUSI BEPOSITHOCTEU. Y CIIOBHAsA BEPOSATHOCTh. DOpMyia MOJHOU
BeposiTHocTu. Popmyna baileca. 3amaya o HaAEKHOCTHU 3IEKTpUUecKoil nenu. Cxema
bepnymnmu  pacnipenenenuss  BepositHoctel.  @opmyna Ilyaccona. CiyuaiiHbie
BEJIMYMHBI U CINOCOOBI WX onucaHus. JlUCKpeTHas ciydailHas BEJIMYMHA, €€
xapaktepucTukd. HenpepblBHass ciydaiiHas BEJNMYMHA, €€ XapaKTEPUCTHKHU.
HopmanbsHoe pacnipeneneHue BEposSTHOCTEN.

Pa3nen 4. Marematuueckuii anainus. Yacte 2.

Tema 4.1. KommiekcHbie yncna, GopmMbl KOMIUIEKCHOTO yucia. JlelcTBus Haj
HUMH. O01acTH U JIMHUU Ha KOMILJIEKCHOM MJIOCKOCTH

Tema 4.2. O6bikHOBeHHBIE AU( G epeHIInaIbHbIe ypaBHEHUS

Huddepenunanbiple  ypaBHEHHMs IEepBOro mnopsjaka. 3agada  Komm.
HuddepenunanbHble ypaBHEHHUS BBICIIMX MOPSAIKOB. YPaBHEHUs, JOIMYCKAIOIIUE
NOHIKEeHHE Topsanka. JluHeiHsle nuddepeHanibable ypaBHEHUS BTOPOrO H
BBICHIETO MOPSAKOB. MeToJ BapualHM MOCTOSHHBIX. YPABHEHHUS C MPABOW YacCThIO
cnenuaibHoro Buga. CuctemMsl nudpepeHaibHbIX YpaBHEHUN.

Tema 4.3. Teopus psaoB

Yucnossie psabl. [Ipu3HaKu CXOAMMOCTH PSAAOB C MOJIOKUTEIBHBIMU YWICHAMHU.
3HaKoNepeMeHHbIE PpsAIbl. AOCOMIOTHAs U YCJIOBHas CXOAuMMOCTh. [Ipu3Hak
Jleitoanma. ®dyuknuoHanmbHble psanbl. O6macTe cxomuMocTu. CTEMeHHBIE pSIIbL.
NurepBan cxonumoctu. Teopema Abend. Psaael Teitnnopa u Maknopena. Paznoxenue
¢yHkuuid B creneHHble psaapl. llpunokenuss psgoB. Pasznoxenue QyHkiuii B
TPUTOHOMETpHUUECKHE PsAlIbl Dyphe.

Tema 4.4. KpaTHble HHTETpaJIbI

JIBoliHOM u nAByKpaTHbId uHTerpan. CBoiicTBa. JIBOWHOW wuHTErpan B
NOJSApHBIX KoopauHarax.  [Ipunoxkenusa. TpouWHOW WUHTETrpall B JAEKAPTOBBIX,
WIMHIPUYECKUX U chepruuecknx KoopauHarax. [IpunoxeHus.

Pa3znen 5. OCHOBBI TEOpUHU OIS

Tema 5.1. KpuBonuHeHbIE 1 TOBEPXHOCTHBIE MHTETPAIIBI

KpuBonvHenHble HMHTETpansl MEPBOIO W BTOPOro  poja. Y CIOBHS
HE3aBUCHUMOCTH  KPUBOJIMHEHWHOIO HWHTErpajga OT NyTH  HWHTETPUPOBAHMS.
[ToBepXHOCTHBIN MHTETpa NEPBOTO U BTOPOro poaa. [Ipunoxenus.

Tema 5.2. BekTOopHBIN aHAN3 U 3JIEMEHTHI TEOPUH OIS

Ckansipable 1 BekTOpHbIE noJid. [Ipon3BojgHas 1o HampasieHUIO. ['pagueHT.
Hupkynsauus nosnst BAOJL KpuBOW. [loTOK momsa yepe3 moBepxHOCTh. Popmyiia
Octporpaackoro-I'aycca. J[uBepreHuus BEKTOPHOTO MO, €€ (PUINUYECKUIl CMBICIH.
®opmynbl Ctokca, ['puHa. PoTop BEKTOpHOTrO moOJs, €ro (PU3MYECKHl CMBICIH.
[ToTeHIMaNBHOE U COIEHOMIATBHOE TOJISL.

Paznen 6. Teopust GpyHKIUNA KOMIUIEKCHOTO MIEPEMEHHOTO

Brruncnenne 3HAYCHUHN byHKUIMN KOMILIEKCHOTO MIEPEMEHHOT 0.
Huddepennupoanne u unTerpupoBanue DOKII. Psan Jlopana. OcoOble TOYKH.
Boruetsl.  [lpunoskeHus K  BBIUHMCICHUIO OINPEACIICHHBIX M HECOOCTBEHHBIX
VHTETPAJIOB.

Paznen 7. OnepaniiOHHOE UCUUCIICHHE

[IpeoOpazoBanue Jlammaca, OCHOBHBIE CBOICTBa mpeobOpazoBanmii Jlamaca.
[Ipunoxenus K  pemieHU0 U PepeHIUaIbHBIX  ypPaBHEHUHA W CHCTEM



muddepeHnnanbHbIX ypaBHEHUH.

Pa3nen 8. UucineHHBIE METOIBI

WutepnionupoBanne Qynkumidi. [IpubnmkeHHoe pemeHue anredpandeckux
YPaBHEHH. [IpubnukeHHOE  BBIYUCIIECHUE ONPENEIICHHBIX  WHTETPajoB.
[Ipubnuxxennoe peuenue AuddepeHurnanbHbIX ypaBHEHUH.

3.4. TeMaTH4YeCKHUI VIAH NPAKTHYECKHUX 3aAHATHI

Pazmen 1.

Matpunpl. Onpenenutenu. OOpatHast marpuna. Meron Kpamepa perienus
CHCTEM JIMHEHMHBIX YypaBHEHUW. PaHr wMarpuinpl. PemieHue cucTteM ypaBHEHUH
MeToaoM [aycca.

Bekrop. CkansipHoe, BEKTOPHOE W CMEIIAHHOE ITPOU3BEJCHUS BEKTOPOB.
[Ipssmas Ha mockoct. IInockocTes w mpsmas B mpocTpaHcTBE. KpuBble BTOpPOro
MOpsIKA.

Paszpnen 2.

O6nacte omnpenenenus ¢GyHkiuu. YucnoBsie mnocienoBaTenbHOCTH. [Ipenen
YUCIOBOM mocienoBaTenbHocTU. llpenen (¢yHkumu. becKkoHEYHO Mallble H
oeckoHeuyHo Oompire. OTHOCTOPOHHUE TIpeebl. 3aMeyaTeNbHble peaeibl. Touku
pa3phiBa, UX KJIacCU(PUKALIUSL.

Boruucnenne npousBogHoi (GyHkumu. HuddepenunpoBanue QPyHKIUH,
3a/IaHHBIX HESBHO M MapaMmeTpuyecku. [Ipon3Bo/iHas CIOXKHO-CTENIEHHON (PYHKIUU.
['eomeTprueckuii cMbICH ITPOU3BOAHOM. [Ipon3BoaHBIE BBICIIMX MOPSAKOB. Dopmyria
Jletionuna. uddepeHnyansl BBICIIMX TMOPSAAKOB. BbIUKMCIeHHE MNpenenoB ¢
nomoieto npasuia Jlonurans. Pa3noxenue OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHI 110
dopmyie Teitnopa. UccnenoBanus GyHKIUM U TOCTpoeHUE Tpaduka.

YacTtHple TPOM3BOJHBIE TMEPBOTO W BBICHIEro TOPAAKoB. JuddepeHiuaib.
[IpowsBognbie u nuddepeHnraNbl  CIOKHONW, HESIBHONM (DYHKIIMM HECKOJIBKUX
nepeMeHHbIX. [Ipunoxenus.

3aMEHa NEPEMEHHOM W HMHTETPUPOBAHME IO YAaCTAM B HEONPEACICHHOM
uHTerpane. MHTerpupoBaHue palMOHANBHBIX  JApOOEH, TPUTOHOMETPUYECKUX
GyHKIUN, HEKOTOPhIX  HMPPALMOHAIIBHBIX W TPAHCHEHACHTHBIX  (YHKIIUH.

Brruncnenue OMPEICICHHOTO WHTEeTpaa. HecoOcTtBeHHBIE WHTETpabl.
['eomeTpuyeckne u MexaHUYECKHUE MPUIIOKEHUSI ONPEISTICHHOT0 HHTErpara.
Paznexn 3.

KomOunaropuka. TeopeMbl CIIOKEHUSI 1 YMHOXKEHHS BEPOSITHOCTEH. Y CIIOBHAs
BeposiTHOCTh. Dopmyna mnonHoW BeposTHocTH. Popmyna balieca. 3amaua o
HAJIEKHOCTH 3JIeKTpuueckoi nenu. Cxema bepHymiu pacnpeaeieHus: BEpOSITHOCTEM.
@opmyna Ilyaccona. JluckperHas ciydanHas BEIWYMHA, HENPEpPBIBHAS Clly4danHas
BEJINYMHA.

Pasznen 4.

KoMmmnekcuble yucna, popMbl KOMIUIEKCHOTO uucia. JleMcTBUS HaJ HUMHU.
OO06nacTu u TMHUMU.

Pemenne nuddepeHnnanbHbIX ypaBHEHUH TMepBOro mnopsiaka. Pemenue
muddepeHInanbHbIX YpaBHEHUN BBICIIUX TOPSAJKOB, JIOMYCKAIOMIUX MOHWKEHHUE
nopska. Pemenue ogHOPOIHBIX U HEOAHOPOAHBIX JHUHEHHBIX MuUd(epeHIInaTbHbIX
ypaBHEHUH BBICIIUX MOPSAIKOB C MOCTOSTHHBIMU KO3 PUIIMEHTAMHU.



HccnenoBanre CXOAMMOCTH  3HAKOIOJIOKUTENBHBIX W 3HAKONEPEMEHHBIX
psaaoB. Haxoxnenue o61acTd cXoauMOCTH (YHKIIMOHAJIbHBIX U CTENEHHBIX PSIIOB.
Paznoxenne  ¢yHkumii B creneHHOM  psan.  Pasnmoxkenme  QyHkmmii B
TpUTrOHOMETpHUUYECKHE psaabl Dypbe.

JIBOMHOM  WHTErpay, NOJSIPHBIE  KOOpPAMHATBL.  TpPOMHOM  MHTErpadl,
HWIMHAPUYECKUE U chepudeckrue KoopanHatel. [Ipunoxenus.

Pasznen S.

BeruuciieHue KpUBOJMHEWHBIX HMHTETPAJIOB IIEPBOTO U BTOPOrO poja.
[Ipunoxenus. BeruucneHrne moBEpXHOCTHBIX HHTETPAJIOB IIEPBOTO U BTOPOTO POAA.

CkansipHble U BEKTOpHbIE Toisl. [Ipon3BonHas mo HampasiieHHIO. ['paaueHT.
ITorok mousst yepe3 noBepxHocTb. Popmyisia Octporpanckoro-I'aycca. JuBeprenus
BEKTOpHOTO Toysi, ee (usmueckuit cmbicia. Dopmynsl Ctokca, ['puna. Portop
BEKTOPHOTO0 noJisA. [IoTeHmanbHoe U COJICHOUIAIBHOE TTOJIA.

Paznen 6. Teopust GpyHKITNI KOMITTIEKCHOTO TEPEMEHHOTO

Breruucnenue 3HAYEHUN GyHKIIH KOMILUIEKCHOTO IIEPEMEHHOT 0.
HuddepenunpoBanue u wunrerpupoanve DOKII. Psang Jlopana. OcoOble TOUYKWM.
Boruetsl.  [lpunoskeHus K BBIYMCIEHUIO ONPEACIIEHHBIX M HECOOCTBEHHBIX
MHTETPAJIOB.

Paznen 7. OnepanimoHHOE UCUUCIICHUE

[IpeoOpazoBanue Jlammaca, HaxOXXIEHUE OPUTHMHAIOB W HU300pa’KEHUU.
OnepaluoHHbId  MeTOJ pemieHus IudPepeHInaNbHbIX YPaBHEHUH U CHCTEM
b depeHnanbHbIX YpaBHEHUH.

Pa3nen 8. YUucineHHBIE METOIBI

WntepnionupoBanne Qynkumii. [IpubnmkeHHoe pemieHue anredpandeckux
ypaBHEHUH. [Ipubnu>keHHOE  BBIYMCIEHUE  ONPEICICHHBIX  MHTETrpPajoB.
[Ipubnuxxennoe pemenue AudpdepeHurnanbHbIX ypaBHEHUH.

3.5. TemaTu4ecKuii IJ1aH J1a0OPATOPHBIX padoT

JlanHblid BUA pabOThI HE MPEyCMOTPEH YU€OHBIM IJIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi padora

JlanHblil BUA pabOThI HE MPEYCMOTPEH YUYE€OHBIM IJIAHOM.

4. OueHnBaHue pe3yJbTATOB 00y4YeHUs

OueHuBaHue pe3yJabTaTOB OOYYEHHS MO JAUCLUMIUIMHE OCYIIECTBISAETCA B
paMKax TEKYyLIEro KOHTPOJs M IPOMEKYTOUHOM AaTTeCTaluy, MNPOBOAUMBIX IO
oampHO-perTuHroBoi cucreme (BPC).

[MIxana OIICHKH PC3YJILTATOB O6y‘leHI/I}I 10 JUCHUITIITUHE:
YpoBeHb c(hOPMHUPOBAHHOCTH
WHJIUKATOpa KOMIICTCHITHH
Huxe

Bricokuii Cpennuit Huzkuii
3armia"u- CPEIHETO
Kox Koz POBaHHBIC o1 85 110 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 10 54
KOMIIe- | WHIUKaTopa pe3yJIbTaThl
TEHIMU | KOMIIETEHIUH | OOyYEHHUS 10 IlIxana oneHnBaHUs
WCILIUILINH HEYI0B-
Auch © VIIOBIIET- YA
OTJINYHO XOPOIIIO JIETBOPH-
BOPUTEIHHO
TEIBHO
3a4TEHO HE 3a4TEHO

OIIK-1 | OIIK-1.1. 3HATh:




OCHOBHBIC
MOHSTUS U
YTBEPKICHUS 3Haer [Tnoxo
AHATUTUYECKOM 3naer OCHOBHBIC | 3HAET YpoBeHb
TEOMETPHH, MOHSATHUSA U | OCHOBHBIE | 3HaHUU
N OCHOBHBIE
JTUHCHHON YTBEPXKAC | MOHATHS W | HUKE
MOHSTHS U
anredpbl,MaTeMa HUS, YTBEPKAC | MUHUMAI
YTBEPKIC
-TUYECKOTO s He | MOXET HUS, BHOTO,
aHaIm3a, TeOpUU ’ OIIYCTHTH | JOIYCKAeT | JOIycKae
’ B JIOITyCKaeT oty oty AoILy
BEPOATHOCTEH, | '* o HECKOJIbKO | MHOTO T TpyOble
TEOPHH MOJI, HE TpyOBIX | MEIKUX OLLIMOKHU
CHEIUATbHBIX OIMO0K omnooK
paszenon
MaTEeMaTHKHU
YMETh:
peliathb
OCHOBHEIC
3a/1a4mn
AHAJIUTUYECKOU Ymeer Ymeer [Ipu
TeOMETPHH, Ymeer pemarpb pemiarhb peleHnn
JTUHEHHON pemiaTthb OCHOBHBIE | THUIIOBBIE | TUIIOBBIX
anreOpel, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTH
MaTEMaTHYeCKO | YeCKHe YEeCKUe YEeCKue YECKHUX
ro aHau3a, 3aJauM, HE | 3a/1a4H, 3aJ1auu, 3aja4
TEeOpUHn JIOTTYCKAEeT | JOIYCKAeT | JOIyCKaeT | JOIycKae
BEPOATHOCTEH, | OMIMOOK HEOOJIBIIN | MHOTO T TpyObIe
TEOPHUH MOJIs, € omuoKKu | OMHOOK OIIUOKH
CIIEIUATBHBIX
paszenoB
MaTEeMaTHKHU
BJIQJICTh:
Bnaneer
Bunaneer A
Biageer Hekotopsl | He
OCHOBHBIM
pa3IYHbI MU BIIAJICET
OCHOBHBIMH u
MU TUIOBBIMU | METOJAMU
METOJIaMU METOIaMHU
METOJITaMHU METOJIaMH | PEIICHUs
pelieHus 3aaau penieHus
peleHus pelieHus | 3ajaad,
MaTEeMaTHIECKO 3azady,
3a1a4, He 3ajad, JIOITyCKae
ro aHanIM3a JOTyCKaeT
JIOMTyCKaeT JOTYCKaeT | T TpyObie
MEJIKHe
OIIMO0K MHOTO OLIMOKHU
OLIMOKH
OImHO0K
OHGHO‘-IHBIG MaTCcpHraJibl JJIA IMPOBCACHUS TCKYHICTO KOHTPOJIA u

IPOMEKYTOUHOM aTTecTanuu npuBefeHbl B [lpunoxenun k paboueil mporpamme
JVCHUTUIAHBI.

[TonHBIN KOMIUIEKT 3aJlaHUil U MaTepuagoB, HEOOXOIUMBIX JJIsI OLICHUBAHUS
pe3ynbTaToB 00yUeHHUS M0 AUCIUILUIMHE, XPAaHUTCS Ha Kadeape pa3padoTuuka.

5. YueOHO-MeTOAU4YEeCKOE U MHPOPMALIMOHHOE o0ecTieYeHue TUCHUTILTUHBI



5.1. YueOHO-MeTOAMYECKOE 00ecneueHne

OcHoBHas uTepaTypa

1. KoHcnekt nexkuuii mo BeICHIeH MaTemMatuke : moiHbeii kypce / . T.
[Tucemennsiid. - 12-e u3a. - M. : Aiipuc-Ilpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HEeNnOCPEeICTBEHHBIM.

2. IlanreneeB, A. B. Teopus (PyHKUMH KOMIUIEKCHOTO TIEPEMEHHOTO U
OMEepallMOHHOE HMCYMCIEHHWE B MpUMepax M 3ajadax : ydeOHoe mocobue / A. B.
[Tantenees, A. C. SlkumoBa. — 3-e u3a., ucnp. — Cankr-IlerepOypr : Jlansp, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Texcr : »snekTpoHHbIH / JlaHb
NIeKTpOHHO-O0ubMoTeunas cucrema. — URL: https://e.lanbook.com/book/212138.

3. PyKoBOACTBO K pEIIEHHIO 3aJad 10 TEOPUU BEPOSTHOCTEM U
MaTEeMaTUYECKON CTaTUCTUKE : yueOHoe mocodue mist By30B / B. E. 'mypman. - 11-¢
u3l. , nepepad. - M. : Briciiee oopazosanue, 2008. - 404 c. - (OcHoBBI HayK). - [SBN
978-5-9692-0194-1. - TekcT : HEMOCPEACTBEHHBIN.

4. Teopus BEpOSTHOCTEH M MaTeMaTHYeCKas CTaTUCTHKA : ydyeOHOe mocodue
st By30B / B. E. I'mypman. - 12-e u3a., nepepad. - M. : Briciiee oopaszosanue, 2008.
- 479 c¢. : wun. - (OcHoBbl Hayk). - ISBN 978-5-9692-0192-7. - Tekcr
HEMOCPEICTBEHHBIN

5. COopuuk 3amay mo Bbiciiedl maTtemaTuke. C KOHTPOJIBHBIMU paboTamu. 1
kypc / K. H. JIynry, 1. T. [Tucemennsiit, C. H. ®enun, FO. A. llleByenko. - 9-e usm. -
M. : Aiipuc-Ilpecc, 2013. - 576 c. : un. - (Boicee o6pazoBanue). - ISBN 978-5-
8112-5166-7. - TeKCT : HEMOCPEACTBEHHBI.

6. Hatancon, U. I1. Kpatkuit kypc BbICIIeH MaTeMaTuku : ydebHOe ocodue /
. I1. Hatancon. — 10-e uzn., crep. — Cankrt-IletepOypr : Jlans, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — Texct: onexTpoHHbld// JlaHb : 5SIEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/210320.

7. Hymxkaps, E. A. Kypc mateMatuku ajis TEXHUYECKHX BBICIIMX YUE€OHBIX
3aBegeHuil : yueoHoe nocobue / E. A. Ilymkaps, H. A. bepkos, A. . MapTbeiHeHKO.
— 2-e um3a., ucnp. — Canxkr-IlerepOypr : Jlanb, 2022 — Yacts 4 : Teopus
BEPOATHOCTEW W Maremarudeckasi craructuka — 2022. — 304 ¢. — ISBN 978-5-
8114-1561-8. — Tekcr: »oiekTpoHHBINH / JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/211382.

8. 3anopoxen, I'. . PykoBoACTBO K pEMIEHUIO 3a7ady MO0 MAaTEeMaTUYECKOMY

aHanu3y : ydebnoe mocobme / I'. U. 3amopoxen. — 8-e m3x.,crep. — CaHKT-
[TerepOypr : Jlamp, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — TekcrT :
IeKTpoHHEIN //  Jlane : anexkTpoHHO-OMOmmoTeunas cuctema. —  URL:

https://e.lanbook.com/book/210752.

9. Kysnueunos, JI. A. COopHuK 3amaHuii MO BbICIIEH MaTemaTuke. THUMOBBIE
pacuetsl / JI. A. Ky3nenoB. — 15-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texkct : »nexkTpoHHbIl // Jlanb
31eKTpoHHO-O0nbMoTeunas cuctema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrtenronsir, I'. M. OcHOBBEI MaTeMaTndeckoro aHanmsa. Yacte 1 / . M.


https://e.lanbook.com/book/212138

®duxrtenronbil. — 15-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 444 ¢. —
ISBN 978-5-507-45877-6. — Texkcr : 25ekTpoHHBIN //  JlaHb : 3JIEKTPOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/289001.

11. ®uxrtenronsll, I'. M. OcHOBBI MaTeMaTHUeckoro aHaiamsa. Yactes 2 / I'. M.
@uxtenronpil. — 14-e uzna., crep. — Caunkr-IlerepOypr : Jlans, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct: »>neKTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/297692.

JlonosiHUTENIbHAS TUTEpATypa

1. demunosuy, b. I1. COoOpHUK 3aad U yIpaXHEHUH MO MaTEMaTHUUYECKOMY

aHanu3zy : yueOHoe nocodue s By3oB / b. II. JlemunoBuu. — 24-e usg., crep. —
Cankr-IletepOypr : Jlans, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — TekcT :
NEeKTpoHHBIN //  Jlanb : anexkTpoHHO-OMOnmoTeunas cuctema. —  URL:

https://e.lanbook.com/book/184105.

2. Ilyraues, B.C. Teopus BeposSTHOCTEM M MaTeMaTH4ecKas CTAaTHUCTHKA :
yuebnuk / B.C. IlyraueB — Mocksa : Tpancnoptaast komnanus, 2017. — 496 ¢. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Tekct
3JIEKTPOHHBIN.

3. Munoctes, B. b. Kypc mateMatuku Jyisi TEXHUYECKUX BBICIIUX YUE€OHBIX
3aBefieHU : yueOHoe mocobue / B. b. Munocues, B. A. Jlsxosckuii, A. .
MapteiHenko. — 2-e usa., ucnp. — Cankr-IlerepOypr : Jlanp, 2022 — Yacts 2 :
OyHKIMM HECKOJBKUX MepeMeHHbIX. MHTerpanbHoe ucuncienue. Teopus mojas —
2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Texcr : anexTpoHHsii / Jlanp :
aeKTpoHHO-O0nbOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/211355.

4. Munocnes, B. b. Kypc matemMaruku il TEXHUYECKHX BBICIIUX y4EeOHBIX
3aBeqieHui : yueOHoe mocooue / B. b. Munocrues, B. I'. 3yokoB, B. A. JIsxoBckuit. —
2-¢ u3n., uctp. — Cankr-IletepOypr : Jlanp, 2022 — Yacts 1 : AHamuTH4ecKas
reomerpus. [lpenensr u psanpl. OyHKUUK U TPOU3BOAHBIE. JIMHEHAA U BEKTOpHas
anre6pa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : 2neKTPOHHBIN //
Jlann : AIEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopusi BEpOATHOCTEM M MaTeMaTH4eCKas CTAaTUCTHKA. ba3oBbI Kype ¢
npuMepaMu M 3ajadamu : ydyeOHoe mocobue st By3oB / A. WM. Kub63yn, E. P.
['opsiunoBa, A. B. HaymoB ; nmox pea. A. U. Ky63yna. - 3-e usa., nepepab. u Jo1. -
M. : OU3SMATIIUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Tekct :
HENOCPEICTBEHHBIN

6. NBanoB, b. H. Teopusi BeposATHOCTEH M MaTeMaTH4yecKas CTAaTHCTHUKA :
yueOHoe nocooue / b. H. UBanoB. — 2-e u3n., ucnp. u pomn. — Caukrt-IlerepOypr :
Jlanp, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — TeKcT : 2JIEKTPOHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL.:
https://e.lanbook.com/book/206201.

7. OObIkHOBEHHBIE AU epeHnanbHbe ypaBHeHHs : yueOHoe mocodue / 3.X.
3akuposa. - Kazanb : KI'QY, 2007. - 57 c. - 27.88 p. - TekcT : HENOCPECTBEHHBI.

8. IIpaktuueckue 3ansatusi no Mmarematuke (1 cemectp) : mpaktukym / coct. T.



N. AdanacweBa [u nap.]. - Kazans :
HETIOCPEICTBEHHBIN.

9. IlpakTHueckre 3aHATHS IO MaTeMaTHKe (2 ceMecTp) : MPaKTUKYM / COCT.: 3.
X. 3akupoBa, H. B. Huxonaesa. - Kazanp : KI'QY, 2011. - 111 c. - 4047. - Tekcr :
HEIOCPEACTBEHHBIN.

KI'9Y, 2011. - 120 c. - 4039. - Tekcr :

5.2. UudopmanuorHHoe obecrieueHmne

5.2.1. DIeKTPOHHBIC U HHTEPHET-PECYPCHI

rJI\/ri HaumeHoBaHME 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccbuika

1 |DaexTpoHHO-O0MOIMOTEeYHAsl cucTeMa «JIaHby https://e.Janbook.com/

2 |9OnexkTpoHHO-01OnuoTeYHas cucrema «ibooks.ruy» https://ibooks.ru/

3 [9nekrponHO-6MbIMOTEYHas cucTteMa «book.ru» https://www.book.ru/

4 |DHUMKIONEINH, CIOBAPHU, CIPABOYHUKH http://www.rubricon.com
5 |Iopran "OtkpbeiTOe 00pa3zoBaHue" http://npoed.ru

6 [Enmnoe 0KHO JocTyna K 00pa3oBaTenbHbIM pecypcaMm  |http://window.edu.ru

5.2.2. Ilpodeccuonanpupie 0a3bl AaHHBIX / MHGpOpMaLMOHHO-CIIPABOYHBIE
CUCTEMBbI

Ne HaunmeHnoBanue npodeccnoHanbHbIX 0a3 JaHHBIX Anpec Pesim
n/ p a p JocTyna
1 |Poccuiickast HanMoOHAaIbHAsE OMOIMOTEKA http://nlr.ru/ http://nlr.ru/
2 |Hayunas snekrponHnas 6ubianorexka eLIBRARY.RU http://elibrary.ru lﬁp://ehbrary

https://rusneb.ru|https://rusneb

3 |HauwnonanbHas snexktpoHHast oubnonorexka (HOb)

/ ru/
4 |Texmmucckas 6ubmoreKa http://techlibrary|http://techlibr
.ru ary. ru
5 |OO6mepoccuiickuii MaTeMaTU4YECKHM opTan http://www.mat_http://www.m
Hep P hnet.ru/ ath net.ru/
5.2.3. JIunieH3uoHHOE W CBOOOAHO  pacHpoCTpaHsSEMOE MPOrpaMMHOE
o0ecrieueHre JUCITUTUTHHBI
Ne HanmenoBanue nporpaMMHOIo PexBu3uTHI
Onucanue
/1 o0ecrneyeHus IO/ITBEP K IAFOLINX
[Tonmp30BaTenbCcKas 3A0
1 |Windows 7 Ilpodeccrnonansuas (Starter) "CodrJlaitaTpeiin”
OTIEPAMOHHAS CUCTEMA |n: 51| 25486 or
[Tonp30Barenbekas 3A0
2 |Windows 7 Ilpodeccuonansuas (Pro) OIb30BATEIIBE "Co¢rJlaitaTpeiin"
OTEPAIMOHHAS CHCTEMA [\ 511 25486 or



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

[Taker TNPUKNATHBIX 3
3 MATLAB Academic new Product From| PO PaMM A "CodrJlaitaTperin"
10 to 24 Group Licenses (per License) DEIICHHA 3318IN02013.39442  Hemcxko.
TEXHUYECKHX
. paBo. beccpouno
BBIUMCIICHUH.
Cuctema noucka|CBoOoHas — JIMIEH3US
4 |bpaysep Chrome unpopmanuu B cetu|Heuck. IIpaBo.
WHTEPHET beccpouno
[Taker mporpamm mist|CBOOOAHAS — TUICH3US
5 |Adobe Acrobat co3manus U npocMoTpalHewnckir. paBo.
daiinoB dopmara PDF [Beccpouno
MO nns >dpdexTuBHOrO|CBOOOTHAS — TUIICH3US
6 |LMS Moodle OHJIAMH- Hewnck. paBo.
B3aUMOJICHCTBUS beccpouno

6. MaTepl/IaJIBHO-TeXHI/I‘IeCKoe o0ecrneueHue ANCHUITIJINHBI

HaumeHnoBaHune Bua

HanMenoBanue yaeOHOM

y4eOHOU paboThI ayIUTOPHH, [TepeueHsr HEOOX0UMOTO 00OPYIOBAHHS U
CTICIUATH3UPOBAHHON TEXHUYECKUX CPE/ICTB 00yUYCHHs
J1a00paTOpUH
Jlexkumu YueOHas ayquTopus IJis Crnenmanu3upoBaHHas yuecOHas MeOeb,
IMPOBCACHUA 3aHITHI TCXHUYECKUE CpCACTBA O6y'-IeHI/I$1, ClIysKamue
JICKIIMOHHOTO THUIIA JUIS. TIpeJICTaBlIeHUsl yueOHOM MHpopMaun
(A-302, 1-304, 1-502, 1-504, | Gonpmioli aymuropuu  (MyJIbTHMEIUHHBIMA
A-102, J1-104, B-103, B-303) | ppoekrop, kommbiotep (HOYTOYK), SKpaH),
JIEMOHCTPALIMOHHOE obopyoBaHue,
y4eOHO-HaTJISJIHbIE TOCOOuS
[Ipaktuueckue |YueOnas ayIUTOpUs | Crienuanu3upoBaHHas —ydeOHas MeOelb,
3aHATHSA HPOBEACHHA 3aHATHH| TeXHUYECKHE CpeacTBa oOyueHus
CEMHHAPCKOTO THIA,| (MyJIBTUMEIUIHBIA MPOEKTOP, KOMIIBIOTED
TPYMIOBBIX M MHWBHIY-| (1oyT6yK), SKpaH) 1 .
AJIBHBIX KOHCYJIbTAalluH,
TEKYIIEro KOHTPOJIS u
POMEKYTOYHOM aTTeCTAUH
(1-417, JI-412, JI-404, JI-517,
a-701, A-702, A-703, O-617,
J1-323, 71-508, J1-116, B-406)
CamocrosTenapHas |KommbloTepHsblit K1ace ¢ CrieunanusupoBaHHas yuyeOHash MeOenb Ha
pabora BbIxoztoM B MHTepHer B-600a,6 | 30 mocamounbix Mect, 30 KOMIBIOTEPOB,

TEXHHYCCKHE CpeacTBa o0ydeHus
(MyIBTHME-TUIHBIA MPOEKTOP, KOMIBIOTEP
(HOYTOYK), JKpaH), BHUJICOKaMEPHI,
MPOrpPaMMHOE 00CCIICUCHHE

YuTaapHBIHA 3411
OuOIIMOTEKH

Crnennanu3upoBaHHasi MeOEIb,
KOMIIBIOTEpHAsI TEXHUKA C BO3MOYKHOCTBIO
BbIX0/1a B IHTepHEeT u o0ecnieueHneM
nocryna B QMOC, 3kpaH, MyJIbTUMEANUHBII
IPOEKTOP, IPOrpaMMHOE 0becrieyeHne




7. Oco0eHHOCTH OPraHM3alu 00Pa30BaTEIbLHOM AeITeJIbHOCTH IJIs1 JIUIL C
OrpaHNYeHHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI U HHBAJIU/I0OB

JIutia ¢ orpaHMYEHHBIMHA BO3MOXHOCTSIMU 3710poBbs (OB3) 1 MHBaIMIBI UMEIOT
BO3MOKHOCTh OECIPENATCTBEHHO MEPEMEIIATHCS U3 OJHOr0 Yy4eOHO-I1adopaTopHOro
KOpIyca B JApPYrOM, TMOJHATHCS Ha BCE JTaXHU YIeOHO-TAOOPATOPHBIX KOPITYCOB,
3aHUMAThCSI B YUYEOHBIX W UWHBIX TOMEIICHUAX C Y4EeTOM OCOOCHHOCTEH
NCUXO(PHU3NUECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBS.

Hnst o6ydenust nui ¢ OB3 u MHBaIMAOB, UMEIONIMX HAPYIICHHUS OMOPHO-
JIBUTATEIBHOTO anmapara, 00ecreueHbl yCIOBUS OCCHPENSITCTBEHHOTO JOCTYIa BO
Bce y4yeOHble nomenieHus. Mupopmaius o crienuaibHbIX YCIOBUAX, CO3AAHHBIX AJIs
oOyuaromuxcst ¢ OB3 u wuHBanMIoB, pa3MellleHa Ha CcaiTe YHHUBEpPCUTETa
www//kgeu.ru. MiMeeTcst BO3SMOXKHOCTh OKa3aHWs TEXHUYCCKOM ITOMOIIU aCCHCTEHTOM,
a TaKkKe yCIyT CypONepeBOTUUKOB U TH(PIOCYPAOIEPEBOTUNKOB.

JIns amanranuu K BocupusaTyio aunaMu ¢ OB3 u nHBanuaamu ¢ HapyIIeHHBIM
CIIyXOM CIpPaBOYHOIO, Y4YEOHOro MaTepuaja MO0 JUCHUIUIMHE O0eCHeYrBaIOTCS
CJIeIYIOILUE YCIIOBUSA:

- JUTsI JTydIed OpUEHTAIMH B Ay JUTOPHH, TPUMEHSIOTCSI CUTHAJIBI OMTOBEIICHUS
0 HayaJje W KOHIIE 3aHATHUSA (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHue ciabociplaniero oOydYaronierocss MpUBJIEKAeTCS Ie1arorom
KECTOM (Ha IJIeHO KIIAJETCs pyKa, OCYIIECTBIISAECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas ¢ OOYYarONIMMCS, TMEJAaroru4eckuii padOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMH TMPEIOKEHUSIMHU, OOecreurnBas BO3MOKHOCTb
YTEHHUS 10 rydam.

KomneHncanust 3aTpyJHEHHMII peYeBOro M HMHTEJUIEKTYalbHOTO pa3BUTHUS
caboCTBIIIAIIIX 00YYaIONUXCS IPOBOIUTCS ITyTEM:

- HCIIOJI30BAHUA CXEM, JAUarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTAIHN C
TUIEPCChITKaMU, KOMMEHTHPYIOIIUMHU OTIEIbHBIE KOMIOHEHTHI H300paKeHUS;

- PETYJISIPHOTO TIPUMEHEHMsI yNpPaXHEHWH Ha Trpaduueckoe BBIICICHUE
CYIIECTBEHHBIX MPU3HAKOB MPEAMETOB U SIBICHUN;

- obecnieyeHus BO3MOXKHOCTH i  OOYy4YaromIerocssi IMOJY4YUTh aJpECHYIO
KOHCYJIBTALIMIO TI0 3JIEKTPOHHOM MOYTE [0 MEPE HEOOXOIUMOCTH.

Jlist anantanuu K BocnpusaTuio gunamu ¢ OB3 u unBanuaamMu ¢ HapyueHUsIMU
3peHus CIIPABOYHOTO, y4eOHOTO, MIPOCBETUTENIHCKOTO MaTepuana,
PEeTyCMOTPEHHOTO 00pa3oBaTeIbHON MPOrpaMMOil MO0 BHIOPAHHOMY HaIIPaBIECHUIO
HOJIrOTOBKH, 0OECIIEUNBAIOTCS CIASAYIOLIUE YCIOBUS:

- BeJIeTCs ajanTtauus opUIMalIbHOTO caiita B ceTu IHTEepHET ¢ yueToM 0coObIX
NOTPeOHOCTEN MHBAIMIOB 110 3PEHHI0, 00ECIIEUNBAETCS HATMYUE KPYTHOIIPU(PTOBON
CIIPaBOYHOM MH(GOPMAIIMH O PACTTUCAHUU YUCOHBIX 3aHSITHIA;,

- Mearoru4eckrii  pabOTHUK, €ro coOeceIHUK (Ipu HEOOXOAUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPECTABIAIOTCS 00YUYaAIOUIMMCS, TP 3TOM KaXKIbIN
pa3 Ha3bIBaeTCs TOT, K KOMY TeIarOTHYECKHI pabOTHUK oOparaercs;

- IEHUCTBUS, JKECThI, TIEPEMEIICHHUS MEeNaroruaeckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS,

- meyatHas wuWHGOpMaIMS MpeAocTaBiseTcss KpynHeiM 1mpudrtom (ot 18
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IIyHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- obecnieunBaeTCsi HEOOXOMMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIIICHU;

- IPEJOCTABIISIETCS.  BO3MOYKHOCTh HCIIOJIB30BAaTh KOMIIBIOTEPBI BO BpEMs
3aHATUN U TPABO 3aMUCH OOBSICHEHUI Ha AUKTO(OH (T10 JKEeTaHUI0 00YUaIOLUXCS).

dopmMa TpOBEACHUSA TEKyIIEH M MOPOMEKYTOUHOM  aTTECTAlUU  JJIs
oOyuaronuxcst ¢ OB3 u MHBaNHMIOB ONpeAeNseTcs NeJarorndieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM miiaHoM. [Ipu HeoOxomumocTu oOyvaromiemycs ¢ OB3,
UHBAJUIY C YYETOM UX MHAMBUAYAJIbHBIX MCUXO(U3MUYECKUX OCOOCHHOCTEH Haercs
BO3MOXHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MMCbMEHHO Ha Oymare,
NUMCbMEHHO Ha KOMIIbIOTEPE, B OpME TECTUPOBAHUS U T.IH., TUOO MPEAOCTABIACTCS
JOTIOJIHUTENBHOE BpeMs JUIsl IIOATOTOBKH OTBETA.

8. MeTtoanueckne peKOMeHAAUMH ISl NMpenoaaBaTesieil M0 OpraHu3annu
BOCIIUTATEJIbHOH Pa0OTHI ¢ 00yYAKOIIMMHUCH.

Meroanueckoe obecnieueHre npoecca BOCIUTaHus 00yYaroIMXCs BBICTYIIAET
OJIHUM U3 ONpefenstomux (HakTopoB BBICOKOIO KauecTBa 0Opa3oBaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH MNPO(ECcCCHOHANN3M, 3PYIHUIIHUIO,
YETKYI0 TPAXKIAAHCKYIO MIO3UIMIO, CAMOJAUCUHUILNIMHY, TBOPUYECKUAN ITOAXO0/ B PEIICHUN
npodeccHoHanbHBIX 3a/Jad, B XOJie 00pa3oBaTENbHOIO IpoIlecca CIOCOOCTBYET
(GhopMHUPOBAHUIO TAPMOHUYHOMN JTHYHOCTH.

[Ipu peanus3auuu JUCHUIUIAHBL IPENOJABATEb MOXET HCIIOJIb30BATh
CJIEYIOIINE METOIbl BOCITUTATEIHHOU PAaOOTHI:

- MeTonbl (hOPMHUPOBAaHMS CO3HAHUS JWYHOCTH (Oecenma, AUCIYT, BHYIICHUE,
WHCTPYKTAX, KOHTPOJIb, OOBSCHEHHE, MPUMEpP, CAMOKOHTpPOJIb, pacckas, COBET,
yOexaeHue u ap.);

- METOJIbl OpraHU3alMU JEATENbHOCTH U (HOPMUPOBAHMS OIbITA MOBEICHUS
(3amaHue, OOILIECTBEHHOE MHEHHE, MeJaroruieckoe TpeOoBaHue, MOpYyYEHHUE,
pUYyYECHHUE, CO3J]aHNE BOCTIMTHIBAIOIINX CUTYaAllUM, TPEHUHT, yIIPaXKHEHUE, U Ip.);

- METOJbl MOTHBALIUU JIESITEILHOCTU U TMOBeleHUs (0a00peHue, MooupeHue
COLMAIBHOM AaKTUBHOCTH, IIOpUIIAHME, CO3JaHUE CUTyalHUl ycIiexa, CO3/JaHue
CUTYyalUd 711 SMOLMOHAJIbHO-HPAaBCTBEHHBIX MEPEKUBAHNNM, COPEBHOBAHUE U AP.)

[Ipy peanuzanuu AUCUMIUIMHBI  [PENOJAABATENIb  JOJDKEH  YUUTHIBATH
CJIEAYIOIIME HAIPABJICHUS BOCIIMTATEIIBHON AEATEIIbHOCTHU:

I'pasxcoanckoe u nampuomuueckoe gocnumanue:

- popMupoBaHHEe y OOYYAIOIIUXCS IIEIOCTHOTO MHPOBO33PEHHUS, POCCHUICKOMN
UJICHTUYHOCTH, YBAKEHUS K CBOEH CeMbe, OOILIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE U
00IIeCTBE JyXOBHO-HPABCTBEHHBIM U COLIMOKYJIHLTYPHBIM IIEHHOCTSIM, K HAITUOHATBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Hacienuto, (OPMUPOBAHUE CTPEMJIEHHUS K €ro
COXPaHEHHIO U Pa3BUTHIO;

- hhopMuUpOBaHUE Yy OOYUAIOIIMXCSl aKTUBHOM TPaykTaHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJIbTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOmiecTBa, /s TOBBIIIEHUS CHOCOOHOCTH OTBETCTBEHHO pEAM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE MIPaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBON M MOJUTUYECKON KYJIBTYPhl O0YHAIOIINXCS, PACIIUPEHUE
KOHCTPYKTHUBHOI'O YYacTUsl B NPUHATUM PELICHUM, 3aTPAarvBalOIIMX HMX [paBa U



MHTEPECHI, B TOM YHCJI€ B PA3IUYHBIX (OpMax caMOOpraHU3aIliu, CaMOYIIPABICHHUS,
00IIIECTBEHHO-3HAYUMOM IeSITEIbHOCTH;

- popMUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOIIMX  TMPOTHBOCTOSTH  DKCTPEMHU3MY,  KceHohoOuw,
TUCKPUMUHAIIMA TIO CONMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAIHHBIM
mpu3HaKaM, MEXKITHUYECKOH W MEKKOH(PECCHOHAIBHONW HETEPIUMOCTH, APYyTUM
HETaTHBHBIM COIUATLHBIM SIBJICHUSM.

Jlyxoeno-npascmeennoe socnumanue:

- BOCIIUTAaHWE YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIHNBOCTH,
YBAXEHUS K POJUTEIISIM, YUUTEIISAM, JTIFOASM CTapIIero MOKOJICHHUS;

- popMUpOBaHUE TPUHLMUIIOB KOJJIEKTMBM3MAa M  COJIMJAPHOCTH, JyXa
MUJIOCEPAUST U COCTpaJaHusi, NMPUBBIYKH 3a00TUTHCS O JIOJSX, HAXOMSIIUXCS B
TPYJHOM KU3HECHHOW CUTYAIlWH;

- popMUpOBaHUE COJTUAAPHOCTH U YYBCTBA COITMATBHOW OTBETCTBEHHOCTH IIO
OTHOIIEHUIO K JIIOJIIM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI, TIPEOJIOJICHHE
MICUXOJIOTUYECKUX OapbepoB TO OTHOIIEHWIO K JIIOJASAM C OTpaHUYCHHBIMH
BO3MOXXHOCTSIMU;

- popMHUpOBaHWE HSMOITMOHAIBHO HACBHIIICHHOTO W JyXOBHO BO3BBIIICHHOTO
OTHOIIIEHUSI K MUPY, COCOOHOCTH W YMEHHUS TepeaBaTh APYTUM CBOU ACTCTUUCCKHIMA
OTIBIT.

KynemypHo-npoceemumenvckoe eocnumanue:

- popMHUpOBAHUE ICTETUICCKON KapTHHBI MUPAa;

- opMHUpOBaHNE YBAKECHHS K KYJIbTYPHBIM IIEHHOCTSM POJHOTO Tropojaa, Kpasd,
CTpaHBbL;

- IOBBIIICHUE TTO3HABATEIHHON aKTUBHOCTU O0YYAIOITUXCS.

Hayuno-obpazosamenvroe 6ocnumanue:

- hopMupoBaHre y 00y4JaromuXxcsi HAYYHOTO MUPOBO33PCHHS;

- opMUpOBaHUE YMEHUS TIOJTy4aTh 3HAHUS;

- opMUpOBaHNE HABHIKOB aHalW3a U CHUHTE3a MH(GOpPMAIMH, B TOM YHUCIE B
npodeccruoHansHOM 001acTH.



BHocuMble HI3MEHEHUS U YTBEPKICHUS HA HOBbI y4eOHbIil roj
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OueHouyHblE MaTepuasbl MO JUCUUILUIMHE, MPEIHA3HAYEHHbI ISl OLICHUBAaHMS
pe3yiabTaTOB O0YyUEHUS HA COOTBETCTBUE MHINKATOPAM JIOCTHKEHUSI KOMITETEHIIUN.

OrneHnBaHne pe3yabTaTOB OOYYEHHS IO MUCIMIUIMHE OCYIIECTBISCTCS B
pamkax Tekyiiero koutposs (TK) u mpoMexxyTouHO# aTrecTainuu, TpOBOAUMBIX MO
oamnpHO-periTuHTOBOM cucteme (BPC).

1.TexHosiornueckasi kKapra

Cewmectp 1
PeliTuHIrOBBIC MTOKA3aTEIU
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ananu3. Yacte 1»
KonTponbhas pabora 15
Paznen 2. «MartemaTuueckuit TK2
15 0 15 15
aHanu3. Yacte 1»
KonrponbHas pabota 15
Paznen 1. « JIuneitnas anreopa | TK3
Y QHATUTUYECKASI TEOMETPUSI»
Pa3nea 2. «MaTemMaTHYeCKUM
25 0 25 25
aHanu3. Yacte 1»
Paznen 3. «Teopus
BEPOATHOCTEI
KonTponbHas pabora 15
Konnoksuym 10
IIpomexyTounasi arrecrauuss | OM1 0-45
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Pa3gen 4. « MatemaTuueckuu
a”Hanu3. Yacts 2»

TK1

15

15

15

KonTponbhas pabota

15

Pa3gen 4. « MaremaTuueckuit
a”Haius. Yacts 2»

TK2

15

15

15

KonTponbnas pabora

15

Pa3nen 4. « MaTeMaTHueCcKHM
a"anu3. Yacte 2»

Pa3nea 5. «OcHOBBI TEOpUN
TIOJIST

TK3

25

25

25

KonTponbnas pabora

15

Konnoksuym

10

Ipome:xxyTouHas aTTecTanus
(3x3aMeH)

OoM2

0-45

B mucemennoit popme mo
owreraM

0-45

Cewmectp 3

HaumenoBanue pasaciia

®opMBbI U BU]T
KOHTPOJIA

PeliTHHTOBEIE ITOKA3aTENIN

I Tekymuii KOHTPOJIb

JlomomHUTEILHEIE

oamner k TK1

II Texyuuii KOHTPOIB

JlOMOJTHUTEIbHBIC

oamnel k TK2

III Tekyuuit KOHTPOIb

I[OHOJ'IHI/IT@J'II)HHC

oawel k TK3

Uroro

ITIpomexyTounas
aTTecTarus

Pa3nen 6. «Teopust pyHkuunit
KOMIIJICKCHOTO TIEPEMEHHOT0)

TK1

p—
9

KonTponbHas pabota

Pazpnen 7. «Onepanmonnoe
UCUHCIICHUE»

TK2

15

15

15

KonTponbnas pabora

15

Pa3nen 6. «Teopust pyHkImin
KOMILJIEKCHOT'O TIEPEMEHHOTO»
Pazpnen 7. «Onepanmonnoe
UCUHCIICHUE»

Pazpnen 8. «Hucnenusie
METO/IbI»

TK3

25

25

25

KonTponbhas pabota

15

Komnoxsuym

10

IIpomeskyTOYHAA aTTeCTAIUA
(3auer)

OM3

0-45

B mucemenHol hopme 1o
oweram

0-45




2. OueHoYHbIe MATEPUAJIbI TEKYIIET0 KOHTPOJISA U POMEKYTOYHOM aTTeCTaluH
[IIkayia OLIEeHKH PEe3yIbTaTOB O0YUEHHUS M0 AUCIUILIUHE:

YpoBeHb chOpMUPOBAaHHOCTH

HMHAWKATOpa KOMIICTCHIMH

" " Huxe "
Bricokuii | Cpennuit Huzknit
3ammanu- CpenHero
Koz Koz POBaHHEIE o1 85 10 100| o1 70 110 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | WHAWKATOpa pe3yIbTaThI
TEHIUH | KOMIIETEHIMU | OOy4YEHHs 110 IlIxana oneHnBaHUs
ACLUILIINHE HEY/I0B-
Auci YJOBJIET- YA
OTJINYHO XOpOIHO HeTBOpI/I-
BOPUTEIILHO
TCIBHO
3aUTEHO HE 3a4TEHO
3HATD:
OCHOBHBEIE
[IOHATHUS U
TBEPIKICHUS
YTBCPAHKA o 3HaeT IImoxo
AHAJIMTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
T€OMETPHUH, 3Haer .
o . [IOHATHSA U | OCHOBHBIE | 3HAHUU
JINHENHON OCHOBHBIE
YTBEP)K/I€ | TMOHATHUS U | HIKE
anreOpsl, HOHSTHS U
HUSL, YTBEPXKIE | MHHHMAJ
MaTeMaTUYeCKO | YTBEPKIE
MOYKET HUSL, BHOTO,
ro aHaJIn3a, HUSL, HE
JIOTYCTUTH | IOMYCKAaEeT | JIOIMyCKae
TEeOpUun JOTyCKaeT
. HECKOJIbKO | MHOTO T TpyOBIe
BEPOATHOCTEH, | OmMOOK
HE TPYOBIX | MEIKUX OIITNOKHU
TEOpHUH TIOJIS,
[0)1105(310) 4 OILIHOOK
CHEUAILHBIX
pasnenoB
MaTEMAaTHKU
YMETh:
perraTh OCHOB-
HBIE 3aa4U
AHAJIUTUYECKOU Ymeer Ymeer [Tpu
OIIK-1 | OIIK-1.1. TE€OMETPHH, Ymeer pemiatb pemarb pelieHnn
JINHENHON pemiaTthb OCHOBHEIE | TUIIOBBIE THUIIOBBIX
anreOphl, MaTe- | MareMaTH | MareMaTH | MaTeMaTd | MaTeMaTH
MaTHYECKOTO YECKHUE 4EeCKHUE YECKUE YECKUX
aHaju3a, TCOPUM | 3aJ1ayu, HE | 3a/1a4H, 3aJa4H, 3a1a4
BEPOSTHOCTEH, JOTIyCKAaeT | TOMyCKaeT | IOMyCKaeT | IoMmycKae
TEOPHH TMOJI, OIINO0K HeOOIBIIN | MHOTO T TpyObIe
CHEUAILHBIX € OIIMOKN | OIIHOOK OIITNOKH
pasnenoB
MaTEMAaTHKU
BJIAJIETD:
Bmaneer
Bnaneer a
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3ITUIHBI MH THIIO- | BlIaJ€eT
OCHOBHBIMH 51
MU BBEIMH Me- | METOJAMU
METOIaMU METOIaMHA
METOIaMH TOAAMH perieHus
pelIeHus 3a1aq penieHus
perIeHus penieHus | 3ajaad,
MaTEMAaTHYECKO 3a7a4,
3amad, He 3amay, 10- | JOIMycCKae
ro aHajmsa JOTyCKaeT
JOTTyCKaeT MyCKaeT T TpyOBIE
MEIKHUE
OIINO0K MHOI'O OIIINOKU
OIIIMOKH

[0)1105(010) %




OlLleHKa «OTJMYHO» BBICTABIICTCS 32 NOJHbIE U COOEPIHCAMENbHbLE OMBEMbL
Ha 80NPOCHL buiema (meopemudeckoe u npakmudeckoe 3a0anue);

OreHka «XOpoIIo» BBICTABISIETCS 3a Omeemvl HA BONPOCHL  Ouiema
(meopemuueckoe U npakmuyeckoe 3a0aHue) ¢ HeOONLUUUMU OWUOKAMU 8
UBTLOICEHUU,

OneHka  «yJOBJIETBOPHTEJIBLHO»  BBICTABIISICTCS 32  BBITNIOJHEHUE
KOHMPOJIbHBIX pabom 8 cemecmpe u KOJIOKGUYM,

OlleHKa «HeYA0BJEeTBOPHUTENbHO» BBICTABIISICTCS 3a CJa00€ M HEIMOJHOE
BBITIOJTHEHUE KOHMPOJIbHBIX pabom 6 cemecmpe U KOJIOKBUYM.

3. [lepeyeHb OLICHOYHBIX CPEACTB
Kpatkas xapakTepucTUKa OLIEHOYHBIX CPEICTB, UCIOJIB3YEMBIX MPHU TEKYLIEM
KOHTpPOJIE yCIEBAEMOCTM M IPOMEXKYTOUHOH arrecTauuu OOydarolerocs Io

JTUCLUILINHE:
HanmenoBanne Omnmcanue
OLIEHOYHOTO Kparkas xapakTepucTika OIIEHOYHOTO CPEJICTBa OLICHOYHOT'O
CpeACTBA CpeACTBA

. Kommnexr
CpencTBo MpoBEpPKH YMEHHMM MPUMEHSTH MOJYyYECHHbIE
KonTponsHas KOHTPOJIbHBIX
3HAHUA U1 PELIeHUs 3aJad OIpeleJeHHOro THMa o N
pabora (KuatP) 3aJaHul 110

TEMEC WM pa3acit
P Y BapuaHTaM

CpencTtBo KOHTPOJISI YCBOEHHs Yy4eOHOTO MaTepualia
TEMBI, pa3jiena WiIH pa3AeNioB JUCIHUILTUHBI, OPraHu30-
BaHHOE KaK yuyeOHOe 3aHsATHE B BUJE coOecel0BaHUSA
MPEIoaBaTeIs ¢ 00YYAIOITUMHUCS

Bomnpocs! o remam /
pazzienam
JHMCIHTLTHHBI

Komnoksuywm (K)

4. IlepeyeHb KOHTPOJILHBIX 3alaHUl WJIM WHbIE MAaTePHAJIbI,
Heo0XoAuMbIe JI1 OLEHKU 3HAHMI, YMEHUIl M HABBIKOB, XapaKTepH3YHIOIIHMX
3Tanbl POPMUPOBAHUA KOMIIETEHUMH B Mpo1ecce 0CBOCHUS AUCUUILIMHBI

[TpoBepsiemass komnereHuusa: OIIK-1 — IlpumeHATh €CTECTBEHHOHAYYHBIE U
0OILIEMH)KEHEPHBIE 3HAHUSI, METO/Il MATEMAaTUYECKOI0 aHAIN3a U MOJECIUPOBAHUS B
npodeccuonanshoii aestenbHoctd, OIIK-1.1 - O6mamaer HaBBIKAMH MPUMEHCHHUS
MaTeMaTH4YECKOro anmnapara.

CEMECTP 1
TK1
Pazpean 1.
KoHnTtponbHas pabota
1 1 -1
1) Beruucnute onpenenutens 3-romopsiaka | 1 -1 1




1 -2 0 1
2) BbIuKCIIHTE ONPEAEIUTEND 4-T0 MOPAAKA | 13 -1
0O 4 0 5
2 -4 1 1
1 23 (12
2) [lepeMHOXUTH MAaTPULIBI ( ) 3 0}
0 12 0 1
x+2y+z=4
3) Pemure cucremy ypaBaenuii { 3x — 5y + 3z = 1.
2x+7y—-z =8

4) Pemnte cucremy meroaom ["aycca
21+ 229 — 223 — 324 = 4,

3.’111 + 8.’L’2 == 45!34 = ].4,
1+ 319+ x3 — T4 = 5.

5) Beruucaure miomiaas TpeyroibHuka ¢ sepurnHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruncioure o0beM napaienenunesa ¢ sepunamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2,1)
7) BeraucanTs mIomaas mapamuiesnorpaMMa, IIoCTPOSHHOTo Ha BeKTopax aub, a =p +2q,b =
3p—a; lpl =1,1ql =2.(p") =5
8) CoctaBuTh ypaBHEHHE NPSMOM, MPOXOsIeH Yepe3 Touky M (6,4) U TOUKY MepeceueHus
opsiMbIX X +y—3=0,x—-2y—-6=0.

—_— —
9) Haiitu kocunyc yria mexay Bekropamu ABu AC, tneA(2,-8,-1),B(4,-6,0),C(-2, -
5-1).
10) JTans! BepmuHbl TpeyronbHuka A(1,2,4), B(-2,5,0), C(2,1,1). Haiinute ypaBHeHHEe MeTuaHbI
AK, ypaBHenue BoicOThI B/I.
11) Haiinute paccrostHue oT II0CKoCTH X-2y+27z+4=0 no touku A(0,1,2).
12) lanbl koopauHaThl Touek A(4; -1;-2 ), B(2; 2;-1), C(-3;3; 1), D( 1; 2; 3) .
Haittu:
KOOPJIHUHATHI BEKTOPOB AB , C_D, 2AB +3CD ;

MO/TyJIM BEKTOPOB ZS’, CD ;

CKaJIsipHOE TIpou3BesicHue AB u CD ;
KOCHHYC yriia Mexay Bekropamu AB u CD ;
BekTopHOe npousseaenne AB u CD ;

IUIOMIA/Ib TPEYTOJIbHUKA, IOCTPOCHHOTO Ha BekTopax AB,CD ;

o6bveM mupamusl ABCD.

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

ypaBHEHHUE NPSIMOH, poxoasiel yepe3 T. M2, M3;

ypaBHEHUE TI0cKocTH P, mpoxoasmeit yepes . M1, M2, M3;

Haiitu paccrosiaue d ot P mo MO;

HamucaTth ypaBHeHHUe iockoctu P1, mpoxonsmeii uepe3 T. MO || P.
Paznea 2.

KonTponbnas pabora

n+1 2 2 2
1) lim (;*f) 2 lim ==L, 3) Tim (2 - 3768 Vi,
n—oo v x—-1 x—0

3 4
2 8 n+1 2 2
4) lim ™ 5n”+\ 9n®+1 . 5) lim (2n+3) . 6) lim (x“+3x+2)

[ 2n+1 319,2 )
500 500 5—1 X°+2x —x—-2
" (n+ n)v 7-n+n> " v




7) lim 1+cos3x 8) lim (1+sinxcosax) 9) lim Vn +1 \/_
ot szn27x 0 1+sin xcos fx n—>oo\/:
10) llmM 2) lim 3x+2’13) hmx '5x+6,14) lim AJx+2-4/6

2sm(5x/2)cosx oy 6x+5 +®3 3x2 - O ©® 2 2 -4
5x2
15) 1 &6~ 1 8:16) | X 36" :17) i ¢ "1
t®38x -9 Xx- 3g x®¥82x-1¢ x®01- cos2x
CEMECTP 1
TK2
Paznen 2.

KonTponbHas pabota

x=v1-1#,
y=tgVN1+t.

2) Berancnure npou3BOAHYIO, YKa3aHHOIO MOPsIKA: I = (3 x )ln X,y

1) BeraucnuTe Mpon3BOAHYIO MTapaMeTPHYECKON (QYHKIINU:

2
) sin®x— tg “x
3) Beruucnure npenen ¢ nomoupto npasuna Jlonurans: lim ————
X x—-m (=)
X
4) Haiigure x,,;, Qynkumn y == +

><|>—‘

4x—x

5) CocTaBbTe ypaBHEHHE KacaTelIbHOH K KpUBOH B TOUKE € aOCLUCCOM X(. i = Xo =2

6) Haiitu npousBoaHyto ot QyHkuuu y = (sinx) 5¢*

(x*-6) (4+x2)3.

7) Haiiti npou3BoJHy10 OT QyHKIMH Y =

120x°
8) IlpoBecTu nccnegoBaHre U MOCTPOUTH rpaduk GyHKIUU Y= _912x2~
+X
9) Haiigute npou3BOIHYIO TPETHETO MOPSAIKA PYHKIUU y =logsx’

10) Paznoxute GpyHkuuio iy = x% —2x? + x — 5 B MHorounen Teiinopa, rae Xg =2.

= arcsin{az/+/x? + 1
11) BBI4ucIuTh YaCcTHBIC MPOU3BOIHBIE BTOPOTO MOPSIIKA f (w/ 4

A 1 5.2
12) McenenoBats Ha sketpemym =% 7Y — 22

2
13) Haiftu ipon3BoHyto GyHKIME a) y= _ > — x_ 34 J7:6) y=e¥cosx+ =X

{’/72 Inx
B) y= \/3 2x- Sex2

X
CEMECTP 1
TK3

Pa3nea 2.
KonTponbnas pabora

1) Boruucnure uHTerpai f(l) x2V1 - x2dx.

x3+x+3

2) Beruucnure uHTErpa f m
X +Xx+ X+

dx

3) Beruncnure HHTCTpall fm




4) BeruucnuTe miomaas 00JacTy, OrpaHUueHHON rpadukamMu QyHKIMHA:
y=232—z%, y= —dz.
5) BebluncnuTe ANMHY AyrM  KpUBOW, 3aJlaHHOM  MapaMeTpUYeCKUMHU  YpaBHEHUSIMHU
X =4(cost +tsint),
. 0<t<2
y =4(sint—tcost),

1
o . xdx
6) Briunciaute onpeeneHHblid HHTErpa O F—
5-4x

1Y
2arctg(1/2) dx
7) Beluncnute onpeneneHnbli uuterpan . ) ——————
sareig(1/3) S x(1- sinx)
8) Beruucnure uHTETpa_ c‘)vz cos 3xdx

. 2
9) BeIYUCITUTD HHTETPAITBI O?j NI 7% Ox\/?a_ix-l-S dxs (f3x- 1)24 dx;
e X o X

3 p/4 3 !
21 \ : ;
b(nxi-}':%)dx; dgxdx;(‘)xz An x dx ; Oﬂa O3- x)7dx9 orretg x dx

p/6COSTX 2 0

Paspnean 3.

KonTponbHas pabota

1) OTka3 MamHbI MPOUCXOIUT, €CITH OTKA3bIBAeT XOTs OBl OJMH WX JBYX arperatroB, U3 KOTOPBIX
OHa COCTOUT. BeposTHOCTh OTKa3a MepBOro arperara B Te€YeHUE rapantuitHoro cpoka - 0,01,
Broporo — 0,03. HaiiTu BeposSTHOCTh OTKa3a MallMHBI B T€YECHUE TAPAHTUHHOTO CpoKa. (CIOXK
BEPOSATH COBMECTH COOBIT).

2) Jlammmouku, U3rOTOBJICHHBIC Ha 3aBOJIE 1, IEPEroparoT B TEUCHHE MeCsIa ¢ BEPOATHOCTHIO 0,3,
Ha 3aBojie 2 — ¢ BeposATHOCTHIO 0,8. BbulM KymiieHbl o 3 JaMIIOYKK Ka)KJ0ro 3aBOojJa U OAHa W3
HHUX BKpYY€Ha B HacTOJIbHYIO Jamny. Jlammouka B TedeHume wmecdna mneperopena. Kakosa
BEPOSATHOCTbH, YTO OHA M3TOTOBJICHA Ha 3aBOJie 2. (YKa3aHHE: UCTIONb3yiTe popmyiy baiieca)

3) B ypue 10 Oenbix, 15 uepnbix, 20 cuHux u 25 kpacHbIX 1mapoB. BeiHynu oaun map. Haiitu
BEPOATHOCTH TOTO, YTO BBIHYTHIN Iap: OEMbIii; YEPHBI; CHHUIA; KPACHBII; OCNbIi WM YePHBIIA;
CUHMI UM KpacHbIH; Oemblid, YepHBIA WM CUHUH.

4)
X 2 1 1 2
P 0,1 0.2 0.3 0,4
P& P
S () =i o lxl<1
5) Tpvl- x

—_—

Haiitu F(x), M(X), BeposATHOCTb TIOTIa1aHus B uHTEpBa (-2,1)
Pa3nea 1-3.
Bormpock! k KOJIJIOKBUYMY:

1. Yro Takoe maTpuna?
Yto Takoe onpeaeauTeab MaTpUILIbI?
Kak Beluncinsiercs onpeaennTens MaTpyLbl 2-ro nopsaka’?
B uem ocHOBHas njaes pemeHus ypaBHeHU MeTooM ['aycca?
[laiite onpeneneHre BEKTOpa.
Jaiite onpeneneHre KOMIUTAHAPHBIX U KOJJTMHEAPHBIX BEKTOPOB.
Yro Takoe KOOpaAuHaThI BEKTOpa?

- -5 -

® NN bW

Yro Takoe optel 1, ] , k?




10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
. Chopmynupyiite npaBuio Jlonurans.
36.

35

37.
38.
39.
40.
. Kakue ¢opmbl 3anncu KOMIUIEKCHOTO YKciia Bbl 3HaeTe?
42.
43.

41

44.
45.
46.
47.
48.
49.
50.

51

I[TpaBUJIO CIOKEHUS BEKTOPOB € HOMOMIBIO KOOPIHHAT.

Kaxk Bbrancisiercst Moxyib Bekropa 4 = (x,,2)?

Kak BBIYUCISAIOTCS KOOPAMHATHI BEKTOPA, 32JaHHOTO JIBYMs TOUKAMH?
JaiiTe onpeneneHne CKaaIIpHOro NPOU3BEICHUS JBYX BEKTOPOB.

Kaxk BbIYHCIISETCS yrol MeXIy ABYMs BEKTOpaMu?

Kak 3armchIBaeTCs CKANSPHOE MPOU3BE/ICHHUE JIBYX BEKTOPOB B KOOP/IMHATHOM (opme?
Y ci10B1s HApaiebHOCTU U TIEPHEeHIUKYIIPHOCTH ABYX BEKTOPOB 4 1 b.
Jlaiite onpeneneHue BEKTOPHOIO MPOU3BEACHUS ABYX BEKTOPOB.
["eoMeTpHUECKHUIi CMBICIT BEKTOPHOTO IIPOM3BEIEHHUS.

Kax 3anichiBaeTCs BEKTOPHOE MPOM3BE/ICHUE B KOOPAMHATHOM (opme?
JlaiiTe onpeieieHle CMELIAaHHOTO IPOU3BEIEHHsS TPEX BEKTOPOB ,b,C.
['eOMeTpHUECKHH CMBIC] CMEIIAHHOTO NPOU3BEICHHS.

. Kak 3anuceiBaercs ycnoBue KOMIJIAaHAPHOCTH TPEX BEKTOPOB?
22.
23.

Kak 3anuceiBaeTcsi cMelIaHHOE MPOU3BEACHUE B KOOPAMHATHON dopme?

Kak 3anmceiBaercst o01iee ypaBHEHUE NMPSIMOM Ha MJIOCKOCTH, KAHOHUYECKOE ypaBHEHUE,
YpaBHEHHE NPSIMOH, NPOXOASIIEH 4Yepe3 IBE TOUYKH, YPaBHEHHUE INPSMON B OTPE3KaX,
ypaBHEHHE TPSIMOM ¢ YTIIOBBIM KO3 durenTom?

Kak onpenensiercs yron Mexxay npsMbIMhA?

[lepeuncaure ycnoBus napamieIbHOCTH U MEPIEHAUKYISIPHOCTH JIBYX MPSIMBIX.
[lepeuncaure cnocoObl 3a7jaHNs TNIOCKOCTH B TPOCTPAHCTBE.

Hanumure ypaBHeHHE NPSAMOM, MPOXOIAIIEH Yepe3 ABE 3aJaHHbIE TOUYKHU B
IIPOCTPAHCTBE.

Jaiite onpenernenue GyHKITUH.

[lepeuncaure OCHOBHbIE 371€MEHTapHbIE (PYHKLIUU.

Jaiite onpeneneHue cloXHON (QYHKIUH.

Haiite onpenenenue npeaena GyHKLUUU B TOUKE.

[losicauTe pusmueckuii ¥ reoMeTpUYECKUN CMBICT IPOU3BOAHOM.

Jaiite onpeneseHne Npou3BOAHON BTOPOro MOPsIIKa.

CdhopmynupyiiTe npaBUiIO BEIYUCICHHUS IPOU3BOIHON OT CIIOKHOW (yHKIMHU ) = f{g(x)].

Haiite onpenenenne 3KkcTpeMyMoB ¢yHKuud. CdopMmynupyiiTe HeoOXomumoe H
JIOCTaTOYHBIE YCIOBUS IKCTPEMyMa.

Kax uccnenyercst BbIykja0cTh QyHKIUN?

Yro HazbiBaeTcs TOUKOM nepern6a pyHkun? Kak HaxoaaT TOUukH neperuda?

Uro Takoe aCUMNTOTHI (PYHKIMHU U KaK OHH HAXOJSATCS?

YT0 Takoe KOMIIEKCHOE YUCI0?

3anummre Gopmyty Ditnepa.

Haiite onpenenenue nmepBooOpasHoi GyHKIMU. CKOIBKO IEPBOOOPA3HBIX UMEET KaKIaas
GbyHKIUSA ¥ Toyemy?

JlaliTe onpeneneHre HEONpPEeIeICHHOTO HHTErpaa.

[lepeuncnure OCHOBHBIE CBOMCTBA HEONPEIEIEHHOIO UHTETpaJa.

B uem 3akirouaercs uaes MeToa 3aMEHbl IEPEMEHHBIX ?

3anumute GopMyITy HHTETPUPOBAHUS IO YACTSIM.

[laiite onpeneneHue OnpeaeIeHHOro HHTErpaa.

['eomeTprueckuii cMbICT ONPEAEIEHHOTO HHTETpaia U HHTETPaIbHOU CYMMBI.
PU3MYECKUI CMBICII OIPEIEICHHOT0 UHTErpaJa.

. Ilepeuncnure OCHOBHBIE CBOMCTBA ONPEAEICHHOIO HHTETpaIa.
52.
53.
54.
55.

3amumute Gpopmyny Herotona-JIeiiOHmIA.

Haiite onpenenenue GyHKIUU ABYX IEPEMEHHBIX.
Jlaiite onpeneneHue 4acTHBIX IIPOU3BOIHBIX.

Kak BBIUMCIISAIOTCS YaCTHBIE IPOU3BOAHbIE?




56. HNaiite onpenenenue quddepeHnanos GyHKIUN ABYX IEPEMEHHBIX.
57. Kak HaXoasTCsl SKCTPEMYMBI (PYHKITUN HECKOJIBKHUX MEPEMEHHBIX.

CEMECTP 2
TK1

Pasnean 4.
KoHnTtponbHas pabota

2
1) Pemure muddepenimansHoe ypaBHEHHE )¢ :y_2 +42 42

X X
2) Pemmnte auddepeHImanbHoe ypaBHEHHE y¢+ 2xy =2x° >, 1(0) =A/2.

3) Pemure nudpepennmnanbHoe ypaBHeHuHe (2x + 5y)dx + (5x +3y?)dy =0

4) Pemnre nudpepeHumanbHOe ypaBHEHUE ¢+ 2 —sin x,y(P) :l,
X

5) Pemmre nuddepenunansHoe ypaBHeHue 2 y¢+ y¢- y =2¢"

6) Pemnre muddepennmansroe ypasuenue xy@+ y¢=1.

7) Penre auddepentmansroe ypapHenne y&+2y¢+5y =- sin 2x.

8) Pemnte quddeperimansroe ypasaerue y° y¢+ 4 =0, y(0) =- 1, yg0) =- 2.

9) CrepxeHb IIUHOIO 2/ M TUIOMIAABIO TTONIEPEYHOTO CeUEHHUs S Ha KOHIIAX UMEET OJIMHAKOBYIO

temneparypy f. Ilo crepkHio poxoauT TOK /, MI0THOCTH KoToporo i=//S. Haiitu pacnpenenenue

TETUIOTHI TI0 CTEP)KHIO, €CIIM MaKCHMallbHas TeMmerieparypa B meHTpe crepxkHs 7. [IpeHeOpeun

MOTEpPEe TEIUIOTHI B OKpyXkarolryro cpeny. (Ykaszanume: cocTtaBuTh auddepeHnmnanibaoe

ypaBHEHHE 2-TO TIOPSIKA, Pa3PEIIEHHOTO OTHOCUTEIHHO TPOU3BOTHON ).

z1(z3 +23)
)

11) 3anucath uncno z; =4i B TPUrOHOMETPUYECKON U MTOKA3aTeNIbHOM (opMe.

12) Borueptuts o6nacts | z- 1-iP 1,0<Imz£2,0£ Rez <2,

13) Pemure ypaBHEHUS:

/—_

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

10) HaiiTn 3HaueHne BRIpaOKCHUS ,zy =1+43i,z, =1+2i,z; =4-1i.

CEMECTP 2
TK2

Pa3pea 4.

KonTponbhas padbora

1) Uccnenyiite Ha CXOMUMOCTD Psif é - 1)n+l 2n+1 .
n= n(n+1)

3
2) Haitnure 06acth CXOAMMOCTH psifa 2 (n-2) (x +3)2".
n=t 2n+3
3) Pasnoxure f(x) =In(2x +1) 10 CTCNCHAM (x - 2) 5 cremeHHON AL
0,2
4) Beraucinure unterpan (y’ *dx. ¢ Tounoctsio 10 0,001,
0

5) Pasnoxwure B pan ®@ypoe Gpynkuuro f(x) =sin2x, x1 [-p,p]




¥
6) Haiitu cymmy psiga 4 ;
n=9 n2 - 14n +48
1
6- x
8) Pasnoxuts f(x) =cos(x - 4) no crenensim (x + 2)

7) Paznoxunts . IO cTeneHsaM X

9) HccnemoBath Ha aGCONFOTHYIO HIIH YCIOBHYIO CXOJHUMOCTh ﬁ - 1)" . n
n=t o (n-1P(2nf

10) Haiitu o6nacTs cX01UMOCTH a (_j( X+ 5)2” +
n+l

11) BerurciuTe 1BOMHON MHTErpa o@2x y? +16x°y )dxdy;D:x =1,y =x,y =- Jx.
D
12) Haiiaure niowmaas GUrypsl, orpaHU4E€HHOMN 1aHHBIMU JINHUSAMHU

X
—,y =./3x.
NG

yP-2y+xt =07 - dy+x” =0,y =

-1 0 0 0
13) U3mMeHuTe NopsiioK UHTETPUPOBAHHUS (‘y’y (‘) Jdx + (‘y’y (‘)fdx.
R e

14) Haiftu maccy miactunst: m(x,y) =16x+9y2 /2, D:x =1/4,y =0,y =16x,y° 0.

¥ P on+6
15) Ucenenosars cXoquMoCTh psjibl: 1. § 2.3

¥
. ra oo

¥ y 2 + ¥
21 s alejmon &, nlg gdnrl g L onss
na (3n+2)2" aan” n=182n+5 nan” +3 g N+5 nadn+6

CEMECTP 2
TK3
Pa3nea 4.
KontponsHas padora

I 5x )
1) Berunucauth Olx (‘ﬂy(v‘yzdz

-1 0 0

2) Haiitu o6bem obmactu V: 8z =x? + y2 ,Z 21.

3) Teno V 33/1aHO OTPaHUYMUBAIOIINMHU €0 MOBEPXHOCTAMHU, M-TIIOTHOCTD. HaﬁzmTe Maccy

2 2
Tena. 64(x> +y*)=z>,x" +y> =4,y =0,z =0(y3 0,z 3 O),mzw.

4) Haiinute 00beM Tena, 33JaHHOTO OTPAHUYHMBAIOLIUMHU €0 ITOBEPXHOCTIMHU
2 7 9z 2 2
z=49-x"-y ,7=x +).

5) Boraucnuts unterpan )Oyeydvdz, V:y =0,y =L, x+z£1,x° 0,22 0.
V
6) BeIYucauTh HHTETPAJIbL:




(‘)gjx+y2)dxdy ,tmeD:y=x,y=1,x=0.
fffD (2xyz + xzy) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.
f f f pdxdydz , D: x+y+z=1, x=0, y=0, z=0.

Paszgea S.
KontponpHas padota

1) Berumciaure MHTETpat c‘ycz dl , rae L — rpanuua tpeyronbruka ¢ Bepimaamu A(1,0), B(2,1),
L

C(1,2).

2) Haiigure paGoTy cunbl F mipu nepeMenieHuu BAodb TMHUU L oT Touku M k Touke N

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

3) Beruncinute moBepXHOCTHBIN MHTErpal 1-ro poxa ()@yls, S - 4acTh runepOOIHYECKOro
s

napaboJionia z =Xy, BEIpe3aHHAS [UJIHHIPOM X2+ y2 =4,
4) Haiinure MOTOK BEKTOPHOTO TOJISI ¢ 4Yepe3 4acTh MOBEPXHOCTH S, BRIPE3AEMYIO TUIOCKOCTHIO
P (HopMmaib BHEIIHSIS K 3aMKHYTOM MOBEPXHOCTH, 00pa3yeMoil TaHHBIMHU TTOBEPXHOCTSIMU).
a=yi- xj+k,S:x>+y’> =z°(z% 0),P:z =4.
5) Beranciure nnrerpan  (ydl , rae AB — nyra smmanca x =2cost,y =3sinz,0£1£p /2

AB

6) [Ipumenus popmyny ['puHa BeluuCIUTE UHTETpAI @xyzdy - x%dx , Tae L — OKpy»,KHOCTB
L

7) Beruncnute moBepXHOCTHBIA MHTETPAT 2-T0 pofia ()@yixdz, Te S - BEPXHss CTOPOHA YACTH
s

napaboJsionia 2+ y2 =z,0£z£2.

8) C momoripio hpopmyinel OcTporpanckoro-I'aycca HaiauTe MOTOK BEKTOPHOTO TOJIS

F =x%i+ > j + 23k uepes nonnyro nosepxuocts mupamumet X +y +z =1, x =0,y =0,z =0 B
HaIIPaBJICHUU BHEIIHEW HOpPMaJIH

9) HaiiTi uupKyisiiiio BEKTOPHOTO MOJs @ BAOJb KOHTYpa /(B HampaBlIeHUH,

COOTBETCTBYIOIIEM BO3PACTAHUIO IIapaMeTpa ).
. . 2 .
a=yi-xj+z°k, I':

10) Haiitu paGoty cuast F =xy A+ x? >j BIOJB KpHUBOH [ @ =x? or Touku (0,0) mo (1,1).

11) HaiiTi 1uBepreHImIo H poTop BeKTopHOro nois F =xi + xzj - zk. Onpenenuts TUI mons.

Paznen 4-5.

Bormpocs! kK KOJIJIOKBHYMY:
1. [laiite onpenencHue nuddepeHInaTIbLHOTO YPaBHEHHSL.
2. Jlaiite onpeaeneHue 3agaun Koy,




3. IlepeunciuTe OCHOBHBIE YpPaBHEHHUS IIEPBOrO TOPSAKA, YKAKUTE METOABI HX

MHTETPUPOBAHUS.

Haiite onpenenenue audQpepeHInanbHOr0 ypaBHEHHs BBICILIETO MOPSIKa.

MeTo1bl HHTErpUPOBAHNS YPAaBHEHUH, NOIY CKAIOIIUX TTOHVKEHUS MTOPsIIKA.

Haiite onpeneneHue JMHEHHOTO AudhepeHnnanbHble ypaBHEHUS BBICIIETO MOPSAKA.

JaiiTe onpeneneHne YuciIoBOro psija.

Jaiite onpenesieHne CXOAUMOCTH U CyMMBI psizia.

Heo6xonnumoe ycinoBrue cX0IUMOCTH.

0. ChopmynupyiiTe IpU3HAKU CXOJUMOCTH PSAAOB C MOJIOKUTEIBHBIMU WICHAMU: MPHU3HAK
cpaBHEHUs psAIOB, mpu3Haku [lanambepa n Komm, nHTErpanbHbIN MPU3HAK.

11. JlaiiTe onpeneneHne 3HaKONIEPEMEHHOI'O Psilia.

12. JlaiiTe onpenenenne abCOIIOTHOM U YCIOBHOM CXOIUMOCTH.

13. Cpopmynupyiite npusnak JleitOnuma.

14. Jlaitte onpeaenenne PyHKIIMOHATBHOTO PAJIA.

15. JlaiiTe onpeneneHue 006IaCTH CXOAUMOCTH, PABHOMEPHOU CXOJMMOCTH.

16. [Jalite onpeaeneHue CTENEHHOIO pAa.

17. JlaiiTe onpeneneHrue HHTEpBaIa CXOAUMOCTH.

18. Panel Teinopa n MakiopeHa.

19. JlaiiTe onpeneneHue IBOMHOTO U ABYKPATHOTO MHTErPAJIOB.

20. [Iepeuncinre CBOKWCTBA TBOMHOTIO MHTErPAJIA.

21. JIBOHOI HHTErpai B MOJSIPHBIX KOOPAWHATAX.

22. YKaxnTe MPUIIOKEHUS JBOMHOTO UHTErpaa.

23. JlaiiTe onpeaeneHue TPOMHOTO U TPEXKPATHOTO MHTErPaJIoB.

24. [lepeuncinte CBOKWCTBA TPOMHOIO MHTETpaa.

25. TpoitHOl MHTErpall B MJIMHAPHUECKUX U CPeprUuecKuX KOOpAUHATAX.

26. YKa)KuTe NPUIOKEHNS TPOMHOIO0 UHTETpaIa.

27. Yto Takoe KpUBOJUHENHBIN HHTErpai 1-ro poga?

28. Kak BbIYHCIIAETCS] KPUBOJIMHEWHBINA HHTErpall 1-ro poxa?

29. Yo Takoe KpUBOJUHENHBINA HHTETpall 2-ro poaa?

30. Kak BbmCIS€TCS] KPUBOJIMHEHHBIA UHTETpall 2-10 poaa?

31. Kakoii ¢pu3udeckuii cMbICI TOBEPXHOCTHOTO MHTErpana 1-ro pona?

32. Kakoit ¢pusznueckuii CMbICI TOBEPXHOCTHOTO UHTETpaja 2-ro poaa?

33. Kak Beruncisercst potop?

34. 3anummrte Gopmyy Octporpaackoro-I'aycca.

35. Kak BbluMciseTcss TUBEpreHuus?

36. Kak Bbruucisiercst rpaiueHT?

37. Kakue reoMeTpUYECKNE XapaKTEPUCTUKH CKaJIIPHBIX, BEKTOPHBIX TI0JIEH BBl 3HaeTe?

38. Kakue Bu/Ibl BEKTOPHBIX 10JIEN BbI 3HaeTe?

=00 No v A

CEMECTP 3
TK1

Pa3pea 5.
KonTponbHas pabota

1) UccnenoBaTh aHaTUTHYECKHE CBOMCTBA PyHKIMU f(2) =Z 2 +Im3:.

2) BeruucauTh uHTETpa 6z|dz, rae L- 1yra OKpyXKHOCTH |z| =lor z; =1 o z, =-1
L
3) Haiitu pasnosxenue B ps Jlopana GyHKUMM f(z) =—— 10 CTENEHSM Z

(z- 2)(z+5)




4) Haliti BbIYET QYHKUMU f(z) = 23 sin% B €€ U30JINPOBAHHOM 0c000i TOUKe
z

. e’ cospzdz
5) Beruncaure unrerpan ¢ ————

|z|=1 22 +2z

P gx

6) Beruncnute unrerpan ———
o 3+sinx
+¥

dx

7) Beruuciaure uHTErpai 3 3
sy (x7 +4x+13)

8) BerauciauTs:
el+ip .
Fdz, tae L- oTpe3ok oT ToukH z; =0 10 zp =1+1i.
L
>~ (z-3)dz
N0
(z-1)(z+2)

[=

ﬁ z cos(1/ z)dz
|42

CEMECTP 3
TK2

Pasnea 6.
KontponpHas padora

p

1) Haittu opurunan uzobpaxenus F(p) N s —
p-+6p+10

2) Haiinute nzobpaxkenue GpyHkuuu f (1) =cos’ 8t +12e” " .
p+1

p(p* +4) '

4) Pemute nuddepennuansioe ypaBHenue x@- 2x¢+ x¢=4, x(O) =1, x¢(0) =2, xGI(O) =-2,

5) Pemure cucremy audgepeHunanbHbIX ypaBHEHUH

3) Haiigute opurunan uzobpaxenus F(p) =

j x¢+ y =0, x(0) =1,
1ye-2x-2y =0, y(0)=1,

6) Haiiti m3o6paxenue must /(1) =5+2e".

7) Haiitu opurunan st F(p) = 3 P .
p-+4p+5

CEMECTP 3

TK3

Pa3nea 7.

KonTponbHas pabota

1) K kakoMy MHTepBay IIPUHAUICKUT KOPEHb ypaBHeHus x* - 4x* +1 =07

2) B MeTo/ie TOIOBUHHOTO JENCHUS IS OTpeIeNIeHUs] MPUOIKEHHOTO 3HAUeHUsI KOPHU X Ha
oTpe3ke (2,6) Hamo MOJIOKUTH X =3, x=4, Xx=5, x=2,5, x=3,5?




3) Ha cxonbko yacrteil cienyer pa3OMTh MPOMEXKYTOK MHTETPHPOBAHUS, YTOOBI 1O (hopMynam
HPSMOYTOJIBHUKOB € TOYHOCTHIO 710 0,1 BBIYMCINTE HHTErpas f % Inxdx.

4) Tpunsis h = 0,1, meTogom Diiiepa peninre ykazaHHy0 3a1auy Ko /1 ypaBHEHHUS y’ =y +
3x,y(0) =-1, x€[0;0,5].

5) Metogom Pynre-Kyrra, npunss h = 0,1, Haiinute npuOIMKCHHbBIC PEIICHHS
mmddepennmansroro ypapuennsa y' = x —y, y(0) =— 1, x€ [0;1].

6) ITo popmyne mapabo:n, npunss 21 = 10, BEIYUCIUTE ONPEIEICHHbII HHTErpajl

1 dx

0,2

smpup =1.

xX“+p

7)BBIYUCINTE UHTETPAT f

1/3 sinx

0 dx ¢ Tounoctsro 10 0,001.

8)MeTonom Diinepa HAlTH 3HaUEHUS penieHus nuddepeHITNaEHOTO YpaBHEHUS y’ =3x -y, i
kortoporo Yy (1) =1, B matn Toukax orpeska [1;1,5], npunss h = 0,1.

Pa3nea 6-7.

Bonpochl K KOJUTOKBUYMY:

[TonaTue GpyHKIMU KOMIUIEKCHOM MepeMeHHOH.

@opMyIIbl BO3BEIAECHUE B CTENIEHD U U3BJIICYEHUE KOPHS U3 KOMIUIEKCHOTO YHMCIIA.
@DopMyJIbl TPUTOHOMETPUUYECKUE U TUIIEPOOTUECKUe (PYHKIIUH.

®opmyiisl Jorapudmuyueckas U nokasaresnbHas (pyHKINNA KOMIUIEKCHONW IEPEMEHHOI.
VYcnosusa Komm-Pumana.

Mapmonnueckue GyHKIUN.

WuTerpan pyHKIUN KOMIUIEKCHOM NEPEMEHHOM 110 KPUBOIA.

Teopema Ko 115t 01HOCBSI3HOM 00J1aCTH.

Teopema Kouu 11 MHOTOCBSI3HOM 00acTu.

. UnTerpanbuas popmyna Komu.

. Pan Tennopa, psaa Jlopana.

. Busibl 0COOBIX TOUEK U MX IPU3HAKHU.

. Beruet pyHkIuu

. [Ipeobpazosanue Jlamnaca.

. Teopema mogo6usi.

. Teopema cmenieHus.

. Teopema 3ama3apIBaHus.

. Teopema bopens.

. Uto Takoe oTJeNeHne KOPHEN ypaBHEHUS.

. B uem unes rpadudeckoro oTaeeHus KOpHEH.

. 'eomeTpudeckuii cMbICII METOAA XOPJ.

. rOMeTpI/I‘ICCKI/Iﬁ CMBICJI ME€TOAAa KaCaTCIbHBIX.

. Uem ormimyarotcst pOpMYIIBI JIEBBIX M TIPABBIX NMPSIMOYTOJIEHUKOB?
. T'eometpuueckuii cMbIca popMyIisl Hapadod.

. Kak npuOnmkeHHO BBIUACIUTE ONPEACICHHBIN HATETPA PA3I0KEHUEM TOIBIHTET PATBHOMN

¢dyukuu B psaa Teitmopa(Maknopena)?

. Metoz HeomnpeneneHHbIX KO3 GHUUNEHTOB NPH PELICHUH JTMHEHHOTO YPaBHEHHUS.

OM1

JlJisi MpoOMesKyTOYHOM aTTeCTALUM:

[IpuMmepsl 3K3aMEHAalMOHHBIX OUJIETOB:

buner Ne 1

l.
2.

CkansipHoe MpoU3BEIEHUE BEKTOPOB.
[TepBrIil 3amMevaTenbHBIN TPEAE.




1-¥x

l—x

; ( 1+ x\
. lim )
3. Bemuucnure npenen: zam \24F
2x-3
4. Brruncimre unrerpan o=~ dx
X’ - dx-7

buner Ne 2
1. BekTtopHOE pou3BeaECHUE BEKTOPOB.
2. 3aMeHa NEepPEeMEHHOM U METOJl HUHTETPUPOBAHUS 110 YACTAM B OIPEJECIEHHOM MHTErpase.
3. BpruucauTe miomaab napauieaorpaMma, IOCTPOCHHOTO Ha BEKTopax a = 3p + 2q
u b = 2p-q, ecim U3BeCTHO, 4ToO |p| = 4, |b| = 3 1 yron Mexay BekTopamu p u q pasen 135°,

3
/ aretg vz dz.
4. Beruuciaute uHTErpan !
buner Ne 3
CmemaHHOE TIPON3BEACHUE BEKTOPOB.
BriBo Mpon3BOAHOM cTeneHHOM (PyHKIIMH U TIPOU3BOJHOM JIorapu(MUIecKoil (pyHKITUH.

A1(72743 8) A2(4a 715 2)3

N —

BI)ILII/ICJ'II/ITG O6’BCM TETpasipa ¢ BEpUIMHAMHA B TOYKAX
A508,7,10),  Ad-3.4,-2).

li 6-x
4. Bpruuciaute uHTErpai
x-18

9

dx.

buner Ne 4
1. IIpsimas Ha IIIOCKOCTH.
3aMeHa epeMeHHOM, oABeIeHHE o] 3HaK AuddepeHrana, HHTErpUPOBAHUS 10 YaCTsIM

B HCONIPCACICHHOM UHTCIPAJIC.
X

2
3. HccnenoBath ¥ mocTpouTh rpaduk GyHKIUM: £ —d—1

2w

f.’L‘Q cos zdx.

4. Bpbruucaute uHTerpan  °
buner Ne 5
1. IlmockocTh B IPOCTpPaHCTRBE.
2. CBolicTBa ONPEACICHHOTO HHTETpaa.
I1+3(L'2 — I3 =2,
2y — das + 225 =0,
3. Meronom T'aycca pemmTe cucteMy ypaBHeHmi \ 371~ 22— 23 =1
+
4. BpIYMCINTE HHTErpAl A 73 x+2
X" +5x+7
buner Ne 6
1. Ilpsimas B mpocTpaHCTBE.

2. Metoa npAMOYTroJIbHUKOB, METO TPAMECIUMN.
x1+8ra + 13 =3,
2x1 — 3xo + 33 = 8,
3. Meromom Tlaycca pemmre cucremy ypashenuii U 271+ 4w — o5 = 0.
5
COS X
4. BeluncnuTe UHTETpan ' "
Sin x
buner Ne 7
1. Dnnwumc, mapaboda.

2. HWuBapuantHOCTh tuddepenmana 1-ro nopsaka, quddepeHunan caokHoH QyHKIUH.



sh2x

lim —————
3. Bommcurte npegen: *~0 17 (€3

w/2

1
dz.
f b+4sinz + 3cosx *
4. Belunuciaure UHTErpain o

buner Ne 8
1. Tlonstue ¢pyHkumu, od1ME CBOMCTBA GYHKINH, TTpesien (PYHKIHH, TEOPEMBI O MpeJieiax.
2. PexyppenrtHas popmyna s uHTerpaiga ,  dx

(XZ + aZ)k

3. B ypue 9 6enbix u 1 uepnslii map. Beinynu cpa3y Tpu mapa. KakoBa BepoITHOCTB TOTO, YTO

BCE mapbl Oespie?
/2

COS T
/ R dx
3+cosx

4. Beuucaute uHTErpan /3

OM2
HpI/IMepBI OK3aMCHAIITMOHHBIX OUJICTOB:

buner Ne 1
1. VY l-ro nopsaka, o0Omiye MOHATHS, YPaBHEHUS C PA3AEISIOUMMUCS IEPEMEHHBIMU.

2. TloBepXHOCTHBIN UHTErpal 1-ro poaa, €ro NpUI0KEHUs.

3. Haiitu maccy mactussl: M(x, y) =16x + 9y2 /2,D:x =1/4,y =0,y2 =16x,y°% 0.
4. Pemmuts 1Y y¢- 4y¢+4y =(x- 1)e”.
buner Ne 2
1. Opnopoansie 1Y 1-ro nopsaxka.
2. Ilpou3BoaHas IO HANPABICHHUIO.

3. Beruuenuts unterpan OO@dydz, V:y =0,y =Lx+z£1,x°0,z° 0.
V
4. Pemwmmts 1Y y@+2y¢+ 5y =-2sin x.
buner Ne 3
1. Jluneiineie 1Y 1-ro nopsiika, MeTo/1 Bapually OCTOSHHOM, METO/1 OICTAHOBKH.
2. Bpruucnenue noBepXHOCTHOTO UHTETpaia 1-ro posa.

3. Haiitu oobeM: V iz =x+yp,z =xy,x+y =L x =0,y =0.

4. Onpenenuth TAN BEKTOPHOTO MO a =( y3 - 1)i+zcos X Jj- izk )
y
buner Ne 4
1. VYpaBHeHus B NOJHBIX AU PepeHnanax.

2. Brpruncienue KpUBOJIMHEWHOTO UHTErpasia 1-ro poja.

3. BbIUMCIHUTH KPUBOJIHHEIHHBINA HHTEIPAT (‘j4x2 - 3\/;)611 or toukn A(- 1,0) 1o Touku
AB
B(0,1) mo npsamoi.
4. Paznoxuts B pag Oypbe nepuoaudeckyto Gpynkuuro f(x) =P +Xx ¢ nepuomom 2p .



buner Ne 5
1. J1VY BeICIIUX MOPSAIKOB, OOIINE TOHSITHS.

2. Pan @ypoe. P @ypbe Ui 4eTHBIX U HEUETHBIX (DYHKITHA.

3. BbIYMCIHMTB MOBEPXHOCTHBIA MHTErpal 1-ro poxa ()gyls, S - 4acTh runepOOINIECKOro
s

napabosyionsia z =Xxy, BeIpe3aHHas HUWIMHIPOM X2+ y2 =4.
2 2 2
4. Pemmuts 1Y xy“dx + y(x~ + y~)dy =0.
buner Ne 6
1. Jluneiinpie 1Y BbICIIMX NOPSAKOB, pEIICHNUE JMHEWHOTO OJJHOPOIHOTO ypaBHEHUsI. MeTos
Ditnepa.

2. 3HaKomepeMeHHBIC PsJIbI, YCIOBHAS U a0COIIOTHAS CXOJUMOCTb.

3. BbuucauTh NOBEPXHOCTHBINA HHTETPAJ 2-TO poJia b@lxdz, r7ie S - BEpXHssl CTOPOHA YaCTH
s
2 2 _
napabosiouna x“ +y- =z,0£z£2.
+
4. Pemuts Y y¢=ﬂ.
10x-y

buner Ne 7
1. Jluneiinple HeonHOpoaHble 1Y Beiciiux nopsakos. Meron Jlarpanxa.
2. Brruucnenue noBepXHOCTHOTO HHTETpaia 2-ro pona. @opmyna Octporpaackoro-I'aycca.

3. HaiiTit HOTOK BEKTOPHOT'O MOJISl d Yepe3 YacTh MOBEPXHOCTH S , BRIPE3aEMYIO IIOCKOCTHIO
P (HopMasts BHELITHSSA K 3aMKHYTOM OBEPXHOCTH, 00pa3yeMoii JaHHBIMHU TOBEPXHOCTSIMH).
. . 2 2 2
a=yi-xj+k,S:x +y =z7(z%0),P:z =4.

4. Pemmts Y y =2xp'+ 5 -
)
bumer Ne 8

1. Jluneitnsie HeoaHOpOAHBIE Y cO cnienuanbHOM MpaBoil 4acThIO.

2. Bpruncienue KpUBOJIMHEWHOTO HHTErpasa 1-ro poxa.
3. Haiitu noTOK BEKTOPHOrO moyst @ =3xzi- 2xi+ yk,4epe3 3aMKHYTYIO IOBEPXHOCTD S

ix+y+z=2x=I,
(HOpManb BHemHsAA). S : |
Tx :an :OSZ :0'

4. Pemts 1Y y@rgx =y¢+1.

OM3
[Ipumepsl OMIIETOB Ha 3a4erT:

buner Ne 1

1. Meron HeonpeaeneHHbIX KOAPPHUIMEHTOB IPU PELICHUH JIMHEHHOTO YpaBHEHUSL.
2. [Ipeo6paszoBanue Jlamnaca.

p-3

3 2 .
3. Haiitn opurnnan Pit2p%-3p

ch (3 4-mi/4).

4. TlpencraButh B anredpanyeckon popme:



buner Ne 2
1. Omnenka morpenrHocTy B hopmysie mapadbo.
2. M3obpaxkenue GpyHKIMN XeBucaiina, cost, sint.

3. Berueptuth 001aCTh, 33JaHHYIO HEPABEHCTBAMU je-tb] <, —dmtasiaty 2e—id.

Yy =142,

4. Pewmurts ypaBHEHHE y(0)=0, ¥ (0)=—2.

buner Ne 3
1. Tlonstue pyHKIMU KOMILJIEKCHOM MEPEeMEHHOMN, Tpeie U HEPEPHIBHOCTD.

2. Teopema nonpobusi, ee NpUMEHEHNUE.

3. BoccTaHOBHT aHaTuTHUeCKyIO QyHKumio ¢ (%, ¥)=3x+ 21y
2 -+ 3y’ -y =3¢/,

0= "Mh=1.
4. PemmuTh ypaBHEHHE y(0)=0, y" (O)=1

bunier Ne 4
1. BO3B€I[€HI/IG B CTCIICHDb WU U3BJICYHCHHUEC KOPHA U3 KOMIIJICKCHOI'O YUCJIA.
2. Teopema cMelleHus1, €€ IPUMEHEHHUE.

Yy —3y' +2=¢,
y (O =1, ¢ (0)=0.

3. Haiitu kopHu

4. Pemutb ypaBHEHUE

buner Ne 5

1. Tpuronomerpuueckue u runepoonyeckne GyHKINN KOMIIJICKCHON epeMEHHOM.
2. IuddepenmupoBanre n300paxeHus, N300paKeHHE CTETICHHONW (DYHKITHH.

3. IlpeacraBuTth B anredbpanyeckoii popme: sh (2-4-i/4).
2
4. BBIYUCIUTh UHTETPAI oZsz, rae L- qyra OKpy»KHOCTH |z| =l,0£argz £ %
L z

buner Ne 6

1. Jlorapudmuueckas u nokazaTtesbHasg QyHKINN KOMIUIEKCHON IEPEMEHHOM.

2. 'omeTrpuueckuii CMBICT METOA KacaTeIbHBIX.

. (— i)

.3. IIpencraButh B anredpandeckoit popme

2dz

22z—1)°

4. BbIYUCIUTD UHTETPAI bz~ L—F] =0t

buter Ne 7

1. OGpaTHble TPUTOHOMETPUUYECKHE U TUIIEPOOINUECKUE (PYHKIIMHM KOMIUIEKCHOW EepPEMEHHOIA.

2. MuddepeHurpoBaHue OpUrHHANIA.

3. IlpencraButh B anredpanueckoit popme Arecos (—5).

2—p
p3—2p2-4-5p°
4. Haiitu opurunai:
buer Ne 8
1. ITpousBoHast PyHKIIMH KOMIUIEKCHOW NEPEMEHHOM, €€ T€OMETPUYECKUIA CMBICIL.
2. UnTerpupoBanye n300paxeHHst 1 OpUrHHAa.

3. BOCCTaHOBHTh aHATHTHYECKYIO DyHKIHI0 ¥ = 2% =24, f(0)=1.



4. Mcionb3ys TeopeMy 00 MHTETpUPOBAHUH N300pakeHUs] HAUTH n300paskeHne QyHKINH

_ t
fioy =2
t
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