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1. Heap, 321a44 ¥ MUIAHUPYeMble Pe3yJbTATHI 00yUEeHHUA MO JUCHUILIHHE
MaremaTuka

Ilenbto oCBOEHUsSI AMCHUILIMHBI «MaremaTtuka» sBiseTcs (GpopMHUpOBaHUE
JUYHOCTH  CTYJEHTa, Pa3BUTHE €ro  CHOCOOHOCTH K  JIOTHYECKOMY |
MaTeMaTHYECKOMY MBIIICHUIO, MPUOOPETEHNE HABBIKOB PEIICHUS] MAaTEMAaTUUYECKUX
3a/1a4, a Takke (GOpPMUPOBAHHUE KOMIICTCHIIMH, HEOOXOIUMBIX ISl UCTOJb30BaHUS
MaTeMaTUKHU B yUeOHOM, HaydYHOH U IPodecCHoHaIbHON AeATeIbHOCTH.

3amavaMu JUCHMIIINHEI SIBISIOTCS:

* chopmupoBaTh y OOYYArONIMXCS TPEACTABICHHE OO0 HICIX M METOJax
BBICIIICH MAaTEMATHUKH;

* HAYYUTh OOYYAIOUIUXCSA METOJIaM PEUICHUS] MAaTEMAaTUUECKUX 3a]1ay4;

* chopMHUpOBaTh HABBIKM Yy OOYYArONIMXCS MO BBIOOPY METOJA PEIICHHS
KOHKPETHOM MaTeMaTU4E€CKOM 3a/1auu;

* NPUBUTh HABBIKM Yy OOyYaIOMMXCS K PCEIICHUI0 MNPUKIATHBIX 3ajad
METOJIaMM MaT€MaTUYE€CKOr0 aHaJIn3a.

KomnereHunu u UHIUKATOPBI, (POpMUpyEMbIE Y 00yUaIOIIUXC:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HHAWKATOpPa

OIIK-1 — Croco0eH HCIoiIb30BaTh
IMOJI0KEHUS, 3aKOHBI X METO{bI
€CTECTBEHHBIX HayK U MAaTeMaTUKH IS
peuieHus 3a/1a4 MHXCHEPHOU
IEeITEIbHOCTU

OIIK-1.1 — OGnamaer HaBbIKAMU TPUMEHEHUS
MaTEeMaTHYECKOTO armapara

2. Mecto nucuunnHbl B cTpykrype OII
[Tocnenyromue mucumiuinebl © Pu3nka, MexaHuka, MOJArOTOBKA K MPOLEAYyPE
3aIMTHI U 3aIUTa BBITYCKHON KBaTN(DPUKAIIMOHHOW PabOTHI.

3. CTpyKTYypa M cojiep:KaHue TUCIUNTUHBI
3.1. CTpyKTYypa THCHMILINHBI
Jiist ouHOM PopMBI 00yUEHUS

Bun yuebHoit paboThl Bcero | Bceero CemecTpbl
3E JacoB 1 2 3
OBIIASA TPYAOEMKOCTb IWCIHUITJIMHBI 17 612 | 262 | 2562 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AYIUTOPHAS PABOTA 7,28 | 262 | 120} 90 | 52
Jlexiumn 295 | 106 | 52 | 36 18
[IpakTUueckue (CeMHMHAPCKUE) 3aHATHUS 433 | 156 | 68 | 54 | 34

JIaGoparopHbie pabOThI - - - - -

CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCA 9,72 | 350 | 132 | 162 56

[IpopaboTka yueOHOTO MaTepuana 7,72 | 278 | 96 | 126 | 56

KypcoBon npoexr - - - - -




KypcoBas pabota - - - - -

[ToaroToBKa K MPOMEXYTOYHON aTTECTALUU 2 72 36 | 36

w| O

[IpomexyTouHas aTTecTalus: C) )

3.2. Conep:kaHue IMCHUIVIMHBI, CTPYKTYPHPOBAaHHOE 10 pas3jejamM M
BHJaM 3aHATHH

Paznensi Pacnpenenenune DopMmbl 1 Nunexcol
JTUCIUTLTAHBI 2 TPYJIOEMKOCTH BHJT WHUKATOPOB
§ 10 BH1aM y4eOHOH paboThl | KOHTpOIIS (popMUpPyEMBIX
o 5 : > KOMIIETECHIIU I
| Elg] e s
Paznen 1. 58 12 16 30 TK1,TK3 OIIK-1.3, OIIK-1.Y
Jlunelinas anrebpa u
aHaJUTUYECKas
T€OMETpUS
Paznen 2. 126 32 44 50 TK1,TK2, | OIIK-1.3, OIIK-1.V,
MaTteMaTH4ecKuii TK3 OIIK-1.B
aHanus. Yactp 1
Paznen 3. 32 8 8 16 TK3 OIIK-1.3, OIIK-1.Y
Teopus
BEPOSATHOCTEN
DK3ameH 36 36 OM1 OIIK-1.3, OIIK-1.V,
OIIK-1.B
Hroro 3a 1 cemecTp 252 52 68 132
Paznen 4. 156 28 42 86 TK1,TK2, | OIIK-1.3, OIIK-1.V,
MaremaTrnueckui TK3 OIIK-1.B
ananmu3. Yactp 2
Paznen 5. 60 8 12 40 TK3 OIIK-1.3, OIIK-1.Y
OCHOBBI TEOPUU TOJIS
DK3aMeH 36 36 OM 2 OIIK-1.3, OIIK-1.V,
OIIK-1.B
HToro 3a 2 cemecTp 252 36 54 162
Pa3nen 6. 44 8 16 20 TK1,TK3 OIIK-1.3, OIIK-1.Y
Teopus pyHkumii
KOMILJIEKCHOTO
MIEPEMEHHOTO
Pasnen 7. 34 6 10 18 TK2,TK3 OIIK-1.3, OIIK-1.Y
OnepanmoHHoe
HCYHCIICHHE
Paznen 8. 30 4 8 18 TK3 OIIK-1.3, OIIK-1.Y
YuciieHHbIE METOJIBI
3auer OM 3 OIIK-1.3, OIIK-1.VY,
OIIK-1.B
Hroro 3a 3 cemecTp 108 18 34 56
HUTOI'o 612 | 106 156 | 350

3.3. Conep:kaHue IMCUUIIMHBI




Paznen 1. Jlunetinas anreOpa u aHaTUTHYECKAst TEOMETPHS.

Tewma 1.1. Matpuus! u onpeaenureny. JInaelinas anredpa

Martpunpl. Onpenenurenu. Meton Kpamepa pelieHus cucTeM JIHMHEHMHBIX
ypaBHeHuM. JlenictBus ¢ Marpunamu. JIuHEHHbIE BEKTOPHBIE IPOCTPAHCTBA.
JluneiiHast 3aBUCUMOCTh M HE3aBUCUMOCTh. Pa3MepHOCT, W 0a3uc JHUHEWUHOro
MPOCTpAaHCTBA. ba3ucHbli MUHOp MaTpulbl. Panr marpuibl. BelunciieHne padra
Matpuibl. COBMECTHOCTh CHUCTEM JIMHEWHBIX ypaBHeHHU. Teopema KpoHekepa-
Kanemmm. Pemenue cucrem metonom ["aycca.

Tema 1.2. BektopHas anre6pa v aHauTHYECKast T€OMETPUS

Bekrop. JlekapToBbl KOOpAMHATBI BEKTOpa H TOYkW. Hampasisronme
KOCHHYCBI BeKTOpa. [[nmHa BekTopa. [leneHue oTpe3ka B [TaHHOM OTHOIICHUHU.
JIuneiinbie onepaunu HajJ BekTopamu. basuc. CkansipHOE, BEKTOPHOE U CMENIAaHHOE
MIPOU3BEACHUS BEKTOPOB, NX F€OMETPUUECKHI cMbICI. [IpsiMas Ha MIOCKOCTH, BUJIBI
YpaBHEHUH IPSAMOM Ha IJIOCKOCTH. ImockocTh 1 npsiMasi B mpocTpaHcTBe. B3aumuoe
pacoJIOKEHUE IUIOCKOCTEH M mpsMbIX. Kpusbeie BTOporo nopsaka. IloBepxHoctu
BTOPOTO MOPSIIKA.

Paznen 2. Marematuyeckuil ananusz. Yacts 1.

Tema 2.1. BBenenre B MaTeMaTUYECKUI aHAIU3

[IonsiTHE MHOXKECTBa, ONEpalMy HaJ MHOXeCTBaMU. Buupl uncen. @yHKOus
JNEHUCTBUTEIBLHOTO IEPEMEHHOT0, CIIOCOOBI 3a1aHMsl, BUAbL. OCHOBHBIE 3JIEMEHTAPHBIE
¢ynkunu, ux rpaduku. YwucinoBele nocieoBaTenbHOCTU. Ilpenen wucnoBoi
nociuenoBarenbHocT. Ilpenen @yukuuu. HenpeprsiBHOCTh  (QyHKIMH. Touku
pa3phiBa, UX KiaccuuKanus.

Tewma 2.2. [ludpdepenumanbHoe ncHUCICHHE PYHKIIUU OJJTHON EepEeMEHHON

[IpousBogHasi (QyHKIMU, €€ TEOMETPUYECKUH U MEXaHUYECKUU CMBICI.
Huddepennman ynkuun. [TponsBoaHbIe cliokHOM, oOpaTHON (PyHKIMH, QYHKIUH,
3aJJaHHBIX HESBHO M mapaMmerpuuecku. [Ipon3BoiHas CI0KHO-CTENIEHHON (YHKITUH.
OcHoBHBIE TeopeMbl 0 nuddepennupyembix ¢yHknuax. [IpousBogubie U
muddepenunansl  Beicmx nopsaakoB. [Ipasuiio Jlonuransa. Pa3noxkeHne OCHOBHBIX
anemMeHTapHbIX (yHkiuid 1o ¢dopmyne Teilnopa. MccnemoBanust (QyHKUIUM U
nocTpoeHue rpaduxka.

Tema 2.3. [luddepenmanpaoe ucuncienne GyHKIUNA MHOTUX TTEPEMEHHBIX

@YHKIMM HECKOJBKHX IIEPEMEHHBIX, MPEIE] U HENPEpPbIBHOCTb. YacTHBIE
npou3BOAHbIE U U depeHanbl NepBoro U BhICIIEro nopsaakoB. [IpousBonHas
CJI0KHOM GbyHKINH. [TonHas IIPOU3BOAHAS. HesBnbie byHKIIUN.
HudbdepenuupoBanue HessBHBIX GyHKIUN. [Ipunoxenus.

Tema 2.4. InTerpanbHOe HCUUCIIEHUE (PYHKIIMU OJIHON IEPEeMEHHOU

[lepBooOpasnas. HeomnpeneneHHbIi HMHTETrpal W €ro CBOMCTBAa. 3ameHa
IIEPEMEHHOM M HMHTETPUPOBAHHE 10 YacTAM B HEONPEIEICHHOM HHTETpaje.
WuTerpupoBanne  pauudoOHANbHBIX  JIpoOed, TPUTOHOMETPUUECKUX  (YHKIIHMA,
HEKOTOPBIX HPPALMOHAIBHBIX W TPAHCUEHACHTHBIX (QyHKuui. OnpeaeneHHbINA
WHTErpaja, ero cBoicTBa. HecoOcTBeHHBIe UWHTErpaibl. ['eomMeTpuyeckue W
MEXaHWUYECKHUE MTPUIIOKEHUS ONIPEACIIEHHOIO HHTErpaa.

Paznen 3. Teopust BeposiTHOCTEN

Tema 3.1. DnemMeHTBI TEOpUH BEPOSITHOCTEN

OcHoBHBIE mOHATHS Teopuu BeposiTHocTed. KomOunaropuka. Teopemsl



CJIOXKEHUSI U YMHOXKCHHSI BEPOSITHOCTEU. Y CIOBHAsA BEpOATHOCTh. Dopmysia MonHOU
BepositHocTH. Dopmyna baiteca. 3amaua 0 HaAEKHOCTH AIEKTpUUECcKoil nenu. Cxema
bepuynnu pacnpenenenust BepositHocTed. @opmyna Ilyaccona. CrydaiiHbie
BEJIMUMHBI M CIOCOOBI WX omnucaHus. J[uckperHas ciydaiiHas BEJIMYMHA, €€
XapakTepucTuKu. HenpepblBHas ciaydaiiHas BEJNIWYMHA, €€ XapaKTEPUCTHUKHU.
HopmanbHOE pacnpeneneHue BEpOITHOCTEN.

Pa3nen 4. Marematnueckuii anainus. Yacte 2.

Tema 4.1. KommiekcHble uncia, GopMbl KOMIUIEKCHOTO uKcia. JleiicTBus Hajq
HuMH. O01acTy U JINHUU Ha KOMIUIEKCHOM MJIOCKOCTH

Tema 4.2. O6bikHOBeHHBIE AU(depeHIInaTbHbIEC YPaBHEHUS

Huddepennuanbaple  ypaBHEHUs IepBoro mopsiaka. 3agada Ko,
Huddepenunanbable ypaBHEHUS! BBICIIUX MOPAIKOB. YPaBHEHUS, JOMYCKArOIINE
noHwKeHue mnopsaka. Jlunelinele nuddepeHuanbHbBIE ypaBHEHUS BTOPOTO U
BBICILIEIO NMOPAAKOB. MeToJ BapualUy IOCTOSHHBIX. YPaBHEHHUs C IIPABOM YacCThIO
cneuuanbHoro Bujaa. Cuctemsl AU GepeHnaIbHbIX YPaBHEHHN.

Tewma 4.3. Teopus psinos

Yucnosele psabl. [Ipu3Haku CXOAUMOCTH PSIIOB € MOJOKUATEIbHBIMU YJICHAMHU.
3HakonepeMeHHble psabl. AOCONIOTHas W YCIOBHAas CcXOguMocCThb. llpu3Hak
JletiOnuma. dyHkuuoHanbHbie psaabl. O0macTh cXxoauMocTH. CTENEHHBIC PSIIbL.
HurtepBan cxoaqumoctu. Teopema Abens. Psaasl Teitmopa nu Maknopena. Paznoxenue
¢yHkuuid B creneHHble psanbl. llpunoxenuss psaoB. Paszmoxenuwe ¢(yHKumii B
TPUTOHOMETpUUYECKHUE psAlbl Pyphe.

Tewma 4.4. KpaTHble UHTETPAJIBI

JIBoliHOW © nAByKpaTHbIM wuHTerpai. CBoiicTBa. JIBOWHOW WHTErpajl B
NOJIIPHBIX KoopauHaTtax.  llpunmoxenms. TpoiHOM wuHTErpan B JI€KapTOBBIX,
UUIMHAPUYECKUX U cepruueckux koopauHarax. [Ipunoxenus.

Paznen 5. OcHOBBI TEOpUU MO

Tema 5.1. KpuBonuHeHHbIE M TOBEPXHOCTHBIE HHTETPAJIBI

KpuBonuHenHble HHTETrpajgsl NEPBOIO M BTOPOTO  poja.  YCIOBUS
HE3aBUCUMOCTH  KPUBOJMHEHHOIO  HHTErpajla OT IYTM  HMHTETPUPOBAHUS.
[ToBEPXHOCTHBIN UHTETPAN IEPBOTO U BTOPOTO poxa. [Ipuiioxenusi.

Tema 5.2. BeKTOpHBIN aHAU3 U 3JIEMEHTHI TEOPUU OIS

CkansipHble U BekTOpHbIE noJisA. [Ipom3BoaHas 1Mo HampasieHUIO. ['pagueHT.
[Hupkynsiuuss moJyist BAOJb KpuBOoW. [loTok monss depe3 moBepxHOCTh. Dopmyna
Octporpanckoro-I'aycca. JluBepreHuusi BEKTOPHOTO MOJs, €€ (U3UUYECKUH CMBICIL.
®opmynbl Ctokca, ['puna. PoTrop BeKTOpHOTO moJs, €ro (PU3UYECKHl CMBICIH.
[ToTeHIHAIBHOE U COJIEHOUIATBHOE TOJIA.

Paznen 6. Teopust GyHKIIUN KOMIUIEKCHOTO MIEPEMEHHOTO

Brruncnenue 3HAYEHUU byHKUIMN KOMIUIEKCHOTO IIEPEMEHHOTO.
HudbdepenuupoBanue u wunrerpupoanve DOKIIL. Psg Jlopana. OcobOble TOUKH.
Boruetsl. [lpunoxeHus K BBIUMCICHUIO ONPEACNEHHBIX U HECOOCTBEHHBIX
WHTETPaJoB.

Paznen /7. OnepanimoHHOE UCUKCIICHUE

[IpeoOpazoBanue Jlamnaca, oCHOBHbIE CBOiIcTBa mpeoOpa3zoBanuii Jlamiaca.
[Ipunoxenuss Kk  pemenuro  audPepeHInaTbHbBIX  YPaBHEHMM W CHUCTEM
nuddepeHranbHbIX YPaBHEHUH.



Pasnen 8. UucneHHble METOIBI

WutepnionupoBanne Qynkumii. [IpubnmkeHHoe pelieHHe anredpandecKkux
ypaBHeHud.  [lpubnumkeHHOE  BBIYMCIEHHWE  ONPEICICHHBIX  HHTETPAaJIOB.
[Tpubmmkennoe perienue AudhepeHInaIbHbIX YPaBHEHHM.

3.4. TemaTuyecKkni MJIAH NPAKTUYECKUX 3AHATHI

Pazmexn 1.

Matpuusl. Onpenenurenn. OOpatnas matpuna. Meton Kpamepa pernenus
CUCTEM JIMHEWHBIX YypaBHeHHWU. Panr wmarpuinpl. Pemenue cucreMm ypaBHEHUH
MeTonoM ["aycca.

Bekrop. CkanspHoe, BEKTOPHOE M CMEIIAHHOE IIPOU3BEICHUS BEKTOPOB.
[Ipsmasg Ha muiockoctu. IlnockocTe M mpsmas B mpocTtpaHcTtBe. KpuBbie BTOpOro
HOpsIZIKA.

Pasznen 2.

Obnacte omnpezaeneHust (yHkuuu. YucnoBble mocienoBaTenbHOCTH. [Ipenen
yuciaoBod mocaenoBaTesnbHOCTH. Ilpenen ¢ynkuuu. beckoHeuHo Manble U
0eckoHedyHo OoJbire. OTHOCTOPOHHUE MPENeNbl. 3aMeyaTeNbHble peaeibl. Touku
pa3phiBa, UX KiaccuUKanus.

Boruucnenne npousBogHoi (yHkumu. HuddepenumpoBanue QyHKUIUH,
3aJlaHHBIX HESBHO U mapaMmeTrpudecku. [Ipon3BojHast CIOKHO-CTENIEHHON (PYHKIUU.
['eomeTpuuecknii cMbICI TPOU3BOAHOM. [Ipon3BoaHbIe BEICIIMX NOPAAKOB. Dopmyiia
Jleitonuna. [uddepenunansl BBICHIMX TOPAIKOB. BbIUMCIEHHE TpEnesioB C
noMouibio npasuia Jlonuransa. PaznoskeHue OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH 1O
dopmyne Teitnopa. Mccnenoanus GyHKIUU U IOCTPOEHHUE rpaduka.

YacTHble NPOM3BOJHBIE MEPBOTO U BBICHIETO MOPSAKOB. Juddepenimans.
[IpousBonnpie W auddepeHuansl  CI0KHOM, HEIBHONW (QYHKIIMH HECKOJIBKHUX
nepeMeHHbIX. [Ipuioxenus.

3amMeHa NEpPEeMEHHOW W HWHTETPUPOBAHUE II0 YACTSIM B HEONPEIEICHHOM
uHTerpasie. HTerpupoBaHue palMOHANBHBIX JApoOed, TPUTOHOMETPUUYECKHUX
(GyHKUMHA, HEKOTOPbIX  HPPALMOHAIBHBIX W TPAHCUEHACHTHBIX  (YHKLHUM.

Breruncnenue OTIPEICIICHHOTO UHTETpaa. HecoOcTtBeHHBIE WHTETpabl.
['eomeTpudeckue U MEXaHUYECKHUE MPUIIOKEHHUSI ONPEICTICHHOTO UHTETpara.
Paznexn 3.

KomOunaropuka. TeopeMbl CIOXKEHUSI 1 YMHOXKEHHS BEPOSITHOCTEH. Y ClIOBHAs
BeposATHOCTh. Dopmyna mnonHoi BeposiTHocTH. DPopmyna baiieca. 3amaua o
HAJIE)KHOCTH JJIEKTpUuecKkou 1enu. Cxema bepHyiu pacnpeneieHuss BEpOSITHOCTEN.
O®opmyia Ilyaccona. JluckperHasa ciiydailHas BEJIMYMHA, HENPEPBIBHAS CiydyanlHas
BEJINYMHA.

Paznen 4.

Kommnekcuble yucna, GopMbl KOMIIEKCHOTO uucia. J(elcTBUS HaJ HUMHU.
O61acTy U JTMHUMU.

Pemenne nuddepeHnnanbHbIX ypaBHEHUH TMepBOro nmnopsiaka. Pemenue
nudepeHnanbHbIX YpaBHEHUN BBICIIMX MOPSAJKOB, JIOMYCKAIOIIUX MOHMKEHHE
nopsijika. Pemenue oAHOPOIHBIX U HEOJAHOPOJHBIX JIMHEUHBIX AU depeHnanbHbIX
YpaBHEHUH BBICIIUX MOPSAIKOB C MOCTOSIHHBIMUA KO3 PUIIIEHTaMU.



HUccnegoBanne CXOOUMOCTH 3HAKOIOJOXKHUTEIBHBIX W  3HAKOIEPEMEHHBIX
psanoB. Haxoxxnenne o01acTu cXOAUMOCTH (DYHKIIMOHAJIBHBIX U CTETIEHHBIX PSIOB.
Paznoxxenne  ¢GyHkmuii B cremeHHOM  psa.  Pasnoxenue  pyHKumMi B
TPUTOHOMETpHUUECKHUE PsAlbl Dyphe.

JIBOMHOW  WHTErpan, IOJSIPHbIE  KOOPAWMHATBI.  TpOWHOW  WHTETpal,
UUWIMHApPUYECKUE U cheprudeckue KoopauHatel. [Ipunosxkenus.

Paznen 5.

Bpruncnenne KpUBOJIMHEWHBIX MHTErPAJIOB IIEPBOTO W BTOPOro poja.
[Tpunioxenus. BerurcineHrne noOBEpXHOCTHBIX MHTETPAJIOB IEPBOTO U BTOPOTO POAA.

CkansipHble U BEKTOpHBIE Toyisl. [Ipon3BonHas mo HampaBiieHHIO. ['panueHt.
[Torok moisa yepe3 nmoBepxHocTb. Dopmyna Octporpanckoro-I'aycca. /IuBeprenums
BEKTOpHOTO 1oysi, ee (usmdyeckuid cmbica. Popmynsl Ctokca, ['puna. Porop
BEKTOPHOT0 noJis1. [loTeHnmanpsHoe U CONEHONAAIBHOE TTOJIA.

Paznen 6. Teopust GyHKIIUNA KOMIUIEKCHOTO IEPEMEHHOTO

Brruncnenue 3HAYECHUN byHKIMN KOMILJIEKCHOI'O IIEPEMEHHOT 0.
HudbdepenuupoBanue u wunrerpupoanrie DKII. Psg Jlopana. Ocobbie TOUKH.
Boruetsl. [lpunokeHus K  BBIUMCICHUIO ONPEACNEHHBIX U HECOOCTBEHHBIX
MHTETPAJIOB.

Paznen 7. OnepanimoHHOE UCUKCIICHUE

[IpeoOpazoBanue Jlaruaca, HaxOXXJIEHHE OPUTHMHAIOB U HM300pa)KEHUH.
OnepanoHHbld  MeTOoA  peuieHus: audepeHnnanbHbIX  ypaBHEHUH W CHUCTEM
mudepeHnanbHbIX ypaBHEHUH.

Pa3znmen 8. UucieHHBIE METOIBI

WNurepnonupoBanue ¢yHkuuii. IlpuOnmkeHHoe peleHue anredpanyecKux
YpPaBHEHHUI. [Ipnbnu>keHHOE  BBIYMCICHUE  OMNPEACICHHBIX  HMHTErpaJioB.
[Tpubnuxennoe pemenue AuddepeHunaIbHbIX YpaBHEHU.

3.5. TemaTuyeckuii MJ1aH JalOPATOPHBIX padoT
JlanHbIi BUA pabOTHI HE MPEYCMOTPEH YUYEOHBIM IIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi pa6oTa
JlanHbIii BUA pabOTHI HE MPEYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHuBaHHE Pe3y/IbTATOB 00y4eHUs!

OueHuBaHue pe3yJbTATOB OOY4YEHHS] MO AUCHUILIMHE OCYIIECTBIACTCS B
paMKax TEKYIIero KOHTPOJS M MPOMEXKYTOUHOW aTTECTalud, MNPOBOAUMBIX IIO
oamnsHO-perTuHroBoi cucreme (bPC).

[IIkana oueHkH pe3yabTaTOB O0YyUEHHUS 11O AUCIUIUIMHE:

YpoBeHb chOpMUPOBAHHOCTH
3ara"u- WHMKATOpa KOMITCTCHITUU
o o Hwux o
Koxn Koz POBAHHEIC Bricokuii | Cpemnnuit © Huzkuit
KOMIIe- | WHIMKATOpa Pe3yIIbTaThI CpeTHETO
TCHIMA | KOMICTCHIINH 0byueHus 1o oT 85 1o 100| ot 70 1o 84 | ot 55 10 69 |oT 0 mO 54
IUACIATUINHE
IIIkana orleHUBaHUS




HEYI0B-
YZAOBJIET-
OTIIMYHO XOpouro JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
OCHOBHBIE
MOHSTHUS U
TBEPKICHUS
YTBEPaIL . 3Haer [Tnoxo
AHAIUTUYECKOM
OCHOBHBIE€ | 3HAET YpoBeHs
FEOMETPUH, 3Haer .
N MOHSTHS U | OCHOBHBIE | 3HAHUU
JTUHEHHON OCHOBHBIE
YTBEP)K/I€ | MOHATHUS U | HUXKE
anredpsl, MOHSTUS U
HUS, yTBEpXkA€ | MUHUMAJ
MaTEeMaTU4YeCKO | YTBEPKIE
MOKET HUS, BHOTO,
ro aHaJu3a, HUS,  He
JIOMYCTUTDH | IONYCKAET | JOIYyCKae
TEOpUH JIOTTyCKaeT
. HECKOJIBKO | MHOI'O T TpyObIe
BEPOSITHOCTEH, | OmHOOK
HE TPYOBIX | MEJTKHUX OIMOKHU
TEOpHUU MO,
OInO0K O1nO0K
CIelHaTbHBIX
pas3zenon
MaTeMaTUKHU
YMETB:
pemiaTth
OCHOBHBIE
3a/1auun
AHAIUTUYECKOU Ymeer Ymeer [Ipu
OIIK-1 | OIIK-1.1. reoMeTpuH, Ymeer pelaTth peiarb pelieHun
JIMHEHOM pewmarp OCHOBHBIE | THUIIOBBIE TUIIOBBIX
anreopsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTH
MaTEeMaTU4YeCKO | YECKHe YECKUE YECKHE YECKUX
ro aHaju3a, 3a/1auu, HE | 3a/Ja4u, 3a/1a4u, 3a1a4
TEOPUHU JIOIyCKAaeT | IONYCKAaeT | JIOMYCKaeT | JAOIYyCKae
BEPOSATHOCTE, omuOoK HEOOJIBIIIA | MHOTO T TpyObIe
TEOPUH MOJIs, € OImMOKHN | OMUOOK OIINOKHU
CIelaTbHbIX
pa3zenon
MaTeMaTUKHU
BIIAJICTh:
Bianeer
Braneer !
Bnaneer HekoTopbl | He
OCHOBHBIM
Pa3TUYHBI MU BIIAJICET
OCHOBHBIMH u
MU TUIMIOBBIMU | METOJaMHU
MEeTOaMH MEeTOaMH
METOAaMH METOJAMH | pElIeHUS
perieHus 3aaa4y peneHus
perieHus pereHust | 3amad4,
MaTeMaTH4eCKO 3ajad,
3ajady, He 3aj1ad, JoTycKae
ro aHajgm3a JIOTTyCKaeT
JIOITyCKaeT JIOTIYCKaeT | T TpyOble
MEJIKHE
0111203 MHOTO OIMOKHU
OIINOKH
oInOoK
OueHouHble MaTepuanbl IS  TPOBEAEHUS  TEKYIIEr0 KOHTPOJS W

MPOMEKYTOUHOM aTTecTanuu TpuBeAeHbl B [Ipmnoxenun k pabodeil mporpamMme
JTUCHUIINHBI.

[ToaHBIN KOMIUIEKT 3aJIaHMl M MaTepualioB, HEOOXOIUMBIX IS OILICHUBAHHS
pe3ynbTaTOB O0yUEHHUS 10 AUCIUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTUHKa.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALMOHHOE o0ecniedeHne JUCHUILTHHbI

5.1. YueO0HO-MeTOOHYECKOE 00ecIieueHne

OcHoBHas TuTEpaTypa

1. KoncmekT mnekmuii mo BbIcHIel Maremartwke : moiHbii kypc / JI. T.
[Tucemennsit. - 12-e uzn. - M. : Aiipuc-Ilpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HemOCPEACTBEHHBII.

2. IlanteneeB, A. B. Teopusi ¢GyHKIUH KOMIUIEKCHOTO MEPEMEHHOTO U
OlepallMOHHOE MCUMCIEHUE B IMpUMepax M 3ajadax : ydyeOHoe mocobue / A. B.
[TanTenees, A. C. SxkumoBa. — 3-¢ uza., ucnp. — Caunkrt-IlerepOypr : Jlanb, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Texkcrt : snekTpoHHbIN // JlaHb
3JIEKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBoacTBO K pelIEHUIO 3aJad IO TEOPUM BEPOSITHOCTEH U
MaTeMaTHYECKONW CTAaTUCTHUKE : yueOHoe rmocooue s By3oB / B. E. I'mypman. - 11-e
u3l. , nepepad. - M. : Briciiee o6paszosanue, 2008. - 404 c. - (OcHoBbI Hayk). - ISBN
978-5-9692-0194-1. - TekcT : HemOCPECTBCHHBIH.

4. Teopusi BEpOSITHOCTEM M MaTeMaTUYeCKas CTATUCTHKA : yuyeOHOoe mocobue
s By30B / B. E. I'mypman. - 12-e u3n., nepepab. - M. : Briciiee o6pazoBanue, 2008.
- 479 c. : un. - (OcHoBel Hayk). - ISBN 978-5-9692-0192-7. - Tekct
HENOCPEACTBECHHBIN

5. CoopHuK 3amay 1o BeIiciIed MaTeMaTuke. C KOHTPOJBHBIMH padoTamu. 1
kypc / K. H. JIynry, 1. T. [lucemennsiii, C. H. ®enun, FO. A. llleBuyenko. - 9-e uzm. -
M. : Aiipuc-Ilpecc, 2013. - 576 c. : un. - (Boicee o6pazoBanue). - ISBN 978-5-
8112-5166-7. - TekcT : HEMOCPEICTBEHHBIM.

6. Hatancon, U. I1. Kpatkuii kypc BbICIIE MaTeMaTuku : yaeOHOe mocooue /
W. I1. Harauncon. — 10-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — Tekct: onekTpoHHblii / JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/210320.

7. Hymxkaps, E. A. Kypc maTteMaTuku sl TEXHUYECKUX BBICIIMX YYEOHBIX
3aBeieHU : yueObHoe nocooue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTbeIHEeHKO.
— 2-¢ u3pa., ucnp. — Cankr-Ilerepoypr : Jlanp, 2022 — Yacts 4 : Teopus
BEpOATHOCTEH M MaTemaThueckas ctatuctuka — 2022. — 304 ¢. — ISBN 978-5-
8114-1561-8. — Tekcr : onekrtponnsbiii // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/211382.

8. 3amopoxer, I'. . PykoBOACTBO K pemICHUIO 3a/a4d 110 MaTEeMaTUYECKOMY

aHanu3y : ydyebnoe mocoobmwe / I'. M. 3amopoxen. — 8-e m3x.,crep. — CaHKT-
[lerepbypr : Jlamp, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — TexkcT :
MEeKTpOHHBIN //  Jlanb : anekTpoHHO-OMONMmoTeunas cuctema. — URL:

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

9. Kysnenos, JI. A. COopHUK 3aJaHHil MO BBICIIEH MaTeMaTUKe. THMOBBIC
pacuetsl / JI. A. Ky3nenoB. — 15-e¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texkcrt : snekTpoHHbIN // JlaHb
3JIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/279845.


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

10. ®uxtenromsl, I'. M. OcHoBbsl MaTemMaTnuyeckoro anaimsa. Yacte 1 / I'. M.
®uxrtenronbll. — 15-e uzn., crep. — Caunkrt-IletepOypr : Jlanp, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct: »nexkTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnroreunas cuctema. — URL: https://e.lanbook.com/book/289001.

11. ®uxrtenroinslr, I'. M. OcHOBBI MaTeMaTH4YecKoro aHainusa. Yacts 2 / I'. M.
®uxrtenronbll. — 14-e uzn., crep. — Caunkrt-IletepOypr : Jlanp, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct: »neKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/297692.

JlononHuTeNbHASA IATEPATYPA

1. HemunoBuu, b. II. COOpHUMK 3a/1a4 ¥ YNpaKHEHUH MO MATEMaTHYECKOMY

aHanu3y : ydeOHoe mocobue s By30B / b. I1. [leMmumoBuy. — 24-e¢ usn., cTep. —
Cankrt-IletepOypr : Jlanb, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — Texkcr :
ANEKTPOHHBIN //  Jlanb : anekTpoHHO-OMONMmoTeuHas cuctema. — URL:

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

2. Ilyraues, B.C. Teopus BeposSiTHOCTEH W MaTeMaTHYeCKas CTATHUCTHKA :
yueOHuk / B.C. [lyraueB — Mocksa : Tpauncnoptaast kommanus, 2017. — 496 ¢. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Texkcr
AJIEKTPOHHBIM.

3. Munocues, B. b. Kypc marematuku A TEXHUYECKUX BBICIIUX Y4EOHBIX
3aBefeHui : ydyebHoe mocobue / B. b. Munocues, B. A. Jlsaxosckuii, A. U.
MapTteiHeHKO. — 2-¢ u3., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 :
OYHKIMY HECKOJbKUX MepeMeHHbIX. MHTerpanbHoe ucuncienue. Teopust mojas —
2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — TekcT : anekTpoHHbIH // JlaHb :
3JIEKTpOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/211355.

4. Munocrues, B. b. Kypc maremaTuku 1jis TEXHUYECKUX BBICIIUX YYEOHBIX
3aBesieHuH : yueOHoe ocobue / B. b. Munocies, B. I'. 3yokos, B. A. JIaxoBckuii. —
2-¢ usn., ucnp. — Cankr-IletepOypr : Jlanp, 2022 — Yacte 1 : AHanuTudeckas
reomerpus. IIpenensr u psaapl. @yHKIMKA U OPOU3BOAHBIE. JIMHEWHAs U BEKTOpHAas
anrebpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : 31eKTpOHHBI# //
Jlanb : AIIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopust BepOATHOCTEH M MaTeMaTUYyecKas CTATHUCTUKA. ba3oBbI Kypc C
npuMepamMu M 3agadamu : ydyeOHoe mocobue s By3oB / A. WM. Kub63yn, E. P.
['opsiunoBa, A. B. HaymoB ; nox pea. A. U. Ky63yna. - 3-e uzna., nepepad. u Jo1. -
M. : OUSMATIIUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Tekcr :
HETIOCPEICTBEHHBIN

6. MBanoB, b. H. Teopust BeposiTHOCTEl M MareMaThyeckas CTaTUCTHKA :
yaeoHoe nocooue / b. H. UBanoB. — 2-e u3a., ucnp. u gon. — Cankr-IletepOypr :
Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-3636-1. — Texkcr : anekTpoHHbIi // JlaHb
: BIIEKTPOHHO-OnOmoTeunHas cuctema. — URL: https://e.lanbook.com/book/206201.

7. O6bikHOBEHHBIE MU PepeHnnanbHbIe YpaBHeHUs : yueOHnoe nocooue / 3.X.
3akuposa. - Kazans : KI'QVY, 2007. - 57 c. - 27.88 p. - TekcT : HENoCpeICTBEHHBIA.

8. IlpakTuyeckue 3anatus mo maremaruke (1 cemectp) : mpakTukym / coct. T.



U. AdanaceeBa [u ap.]. - Kazanp : KI'DY, 2011. - 120 c. - 4039. - Tekcr :
HEIOCPE/ICTBCHHBIN.

9. IlpakTHYecKue 3aHATHUS 110 MaTeMaTHKe (2 ceMecTp) : MPaKTUKYM / COCT.: 3.
X. 3akupoBa, H. B. Hukonaesa. - Kazanp : KI'QV, 2011. - 111 c. - 4047. - Tekcr :
HEIOCPEICTBCHHBIN.

5.2. MudopmanuonHoe odecnevyenue

5.2.1. DeKTpOHHBIE M HHTEPHET-PECYPCHI

i\/&n HaumeHoBaHME SJICKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
1 |DnekrponHOo-O6MbNIMOTEYHAS cHcTeMa «JIaHby https://e.lanbook.com/
2 |DnexkTpoHHO-OMOIHOTEUHAst cucTeMa «ibooks.ruy https://ibooks.ru/
3 |DnexTponHO-0MbOIMOTEUHAs crcTema «DOOK.ruy https://www.book.ru/
4  |DHIMKIONIENVH, CIIOBAPH, CIPABOYHUKHU http://www.rubricon.com
5 [ITopran "OtkpeiTOEe 0Opa3oBanue" http://npoed.ru
6 |ExmHoe okHO 1ocTyma K 00pa3oBaTebHbIM pecypcam  [http://window.edu.ru

5.2.2. Ilpodeccuonanpapie 0a3pl JaHHbIX / MHpOpMamoOHHO-CIIPaBOYHBIC
CUCTEMBI

Ne HaunmeHoBaHue npodeccuoHanbHbIX 0a3 JaHHBIX Anpec Pexm
/1 p A AP J0CTYyTIa
1 |Poccuiickas HaloHaIbHAs OUOIHOTEKA http://nlr.ru/ http://nlr.ru/
> g S ali http://elibrary
ay4Has snekTponHas oubmuorexa eLIBRARY.RU http://elibrary.ru U
3 |HauwmonanbHas snekrponHas oubnounoreka (HOb) 7ttp8:/lrusneb'ru hrtJ?S://rusneb
4 |Texnmuccxas Grbmorexa http://techlibrary |http://techlibr
ru ary. ru
5 |OGmepoccuiickuii MaTeMaTHYECKHI MOpTa ttp:/fwww.mat. |http://www.m
Hep P hnet.ru/ ath net.ru/

5.2.3. JlunieH3MOHHOE W CBOOOJHO  pacCHpOCTpaHsEMOE IPOTrpaMMHOE
obecrnieueHre AUCIUTIITUHBI

Ne HanmeHoBaHMe IporpaMMHOTO PexBU3UTEHI
n/n obecrieyeHus Onncarue MTOJITBEPIKTAFOTITIX
. [Tons30Barensckas 370 . .
1 |Windows 7 IlpodeccuonanbHas (Starter) ONepaIHOHHas CHCTeMa "CodtJlaitaTpeiin"
Ne2011.25486 oT
[Tons30Barensckas 370 . .
2 |Windows 7 Ilpodeccnonanpuas (Pro) oNepaIHoNHas cHeTeMa "CodtJlaitaTpeiin"
Ne2011.25486 oT



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 NPAKTAHBIX |3 )
3 MATLAB Academic new Product From|"POrPaMM AL "CodrJlaitnTpeiin"
10 to 24 Group Licenses (per License) PeLICHIA 38 N02013.39442  Hemcx,
TEXHUYECKUX
N npaBo. beccpouno
BBIYUCIICHUH.
Cucrema noricka|CBOOOIHASL  JIMIICH3HS
4 |bpay3zep Chrome nHpopmanuu B cetu|Heucki. paBo.
HHTEPHET beccpouno
[Maker mnporpamm ist|CBOOOMHAS — JIMIICH3USA
5 |Adobe Acrobat co3faHusi u mpocMotpalHeucki. pagBo.
(datios popmara PDF [beccpouno
1O st adextuBHOro|CBOOOAHAS  JTMIICH3US
6 |LMS Moodle OHJIAMH- Hewuckor. paBo.
B3aMMOJICHCTBHS beccpouno

6. MaTepuaJbHO-TEXHUYECKOE o0ecTeueHue M CIUIIMHbI

HanmenoBanue Bunga

HanmenoBanue y4aeOHOIA

yueOHOH paboThI ayIUTOPHH, [lepeueHr HEOOXOIUMOTO OOOPYIOBAHUS U
CIICLUAIU3UPOBAHHOM TEXHUYECKUX CPEJICTB OOyUESHHUS
naboparopuun
Jlexnuu Yd4eOHas ayuTopus Jis Criennanu3upoBaHHAS yueOHas Me0elb,
IIPOBEICHMSI 3aHATUI TEXHUYECKUE CPEACTBAa OOYUEHHS, CIy)Kallue
JICKIIMOHHOTO THIIA JUTSL TIPEJICTAaBIICHUsST Y9eOHOW MH(pOpMAIUn
OospiIoN ayautopun (MyIbTUMEIUMHBIN
IPOEKTOp, KOMIbIOTEp (HOYTOYK), 3KpaH),
JEMOHCTPALIMOHHOE o0opynoBaHue,
y4eOHO-HaTrJIsAIHbIE TOCOOus
[IpakTuueckue |YueOnas ayIUTOPHUS | CnienManu3upoBaHHas ydeOHas MeOernb,
3aHATUSA MIPOBCACHM 3aHSTHH| TeXHUYECKUE cpencraa o0ydeHus
CEMHMHAPCKOTo TANA, | (MyIbTUMEAUNHBIA HPOEKTOP, KOMIIBIOTED
rpyIIIOBbIX u I/IH,HI/IBI/I,I[}:- (HOYT6YK), 3KpaH) u I[p-
AJIBHBIX KOHCYJIbTallH,
TEKYHICTro KOHTPOJIA )51
HpOMeX(yTO‘IHOfI arTecralnu
CamocrosrenpHas |KommbroTepHsrii kitace ¢ Crneunanu3upoBanHas ydeOHas MeOenb Ha
pabora BbIx0Z0M B UHTepHeT B-600a | 30 mocamounbix MecT, 30 KOMIIBIOTEPOB,

TEXHUUYECKHE CpeacTBa o0y4YeHHs
(MynbTHUME-TUIHBIA TPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BHUJICOKaMEPHI,
MIpOrpaMMHOE oOecreyeHne

YuTanbHbIN 341
OubInOTEKU

Crnenuanu3upoBaHHas MeOeb,
KOMITBIOTEpPHAsI TEXHUKA C BO3MOXHOCTBIO
BbIX0J1a B MIHTepHET U o0ecriedeHnemM
noctyna B QMOC, sxpaH, MyabTUMEAUNHBIN
IPOEKTOP, IPOrpaMMHOE 0OecrieyeHHe

7. Oco0eHHOCTH OPraHM3aluu 00Pa30BaTeIbHOM AeITeJIbHOCTH JJIs JIUIL C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/I0POBbSI H MHBAJIU/I0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) u MHBAIUIBI UMEIOT




BO3MOKHOCTh OECHPEMSITCTBEHHO IMEPEMEIaThbcs M3 OJHOTO y4eOHO-1ab0paTOpPHOTO
KopIyca B JApYrod, HOJHATBCS Ha BCE 3TaXU Y4eOHO-IAOOPATOPHBIX KOPIIYCOB,
3aHUMaTbCs B y4YEOHBIX M MHBIX [OMEUIEHUSAX C YYETOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

Jisa obydenus muy ¢ OB3 M MHBaIMa0B, UMEIOUIMX HApyIIEHHUS OINOPHO-
JIBUTATEJILHOTO ammnapaTa, 0OeCHEeYeHbl yCIOBUS OECHpPENATCTBEHHOTO JOCTYNa BO
Bce yueOHble nomelieHus. MiHpopmaius o criennaabHbIX YCIOBUSAX, CO3AAHHBIX AJIS
oOyuatomuxcs ¢ OB3 u wuHBanMMOOB, pa3MelleHa Ha cailiTe yHUBEpPCUTETa
www//kgeu.ru. MimeeTcst BO3MOXKHOCTb OKa3aHUs TEXHUYECKOM ITOMOIIM aCCHCTEHTOM,
a TaKOKe YCIIYT CYpJOIEPEBOTIUKOB U TH(PIOCYPAOTIEPEBOAIUKOB.

JUtst aganTanuu K BocupusaTuio Jiuamu ¢ OB3 u nHBanMgaMu ¢ HapylEHHbBIM
CIIyXOM CIIPaBOYHOTO, Y4eOHOTrO MaTepuana MO JUCIUIUIMHE O00eCrednBaIoTCs
CJIEIYIOLIUE YCIIOBUSA:

- JUIs JTy4dlle OpUeHTally B ayAUTOPUU, IPUMEHSIFOTCS] CUTHAJIbI OMIOBELLIEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» MUILIETCS HA JJOCKE);

- BHUMaHUE CJIa0OCTBIIANIEr0 O00y4Yarolerocs MpHUBIEKACTCA MENarorom
KECTOM (Ha IJIeUO KJIAJIETCs pyKa, OCYILIECTBISETCS HEPE3KOE MOXJIONbIBAaHUE);

- pazroBapuBasi ¢ OOy4YarOIIMMCA, MEJArornyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH MPEAJIOKEHUSAMHU, OOECHeurBas BO3MOXKHOCTh
YTEHUS 10 Ty0am.

KommneHncanust 3aTpyHEHM pEYeBOr0 M HWHTEUIEKTYaJbHOTO Pa3BUTHS
cabOCbIIAIMX 00yYarOIIUXCsl MPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIUN C
TUIEPCCHIIKAMH, KOMMEHTHPYIOIIUMU OTAEIbHBIE KOMIOHEHTBI U300paKEeHHUS;

- PEryJIsIpHOTO TMPUMEHEHUS YOPAKHEHUH Ha Tpa@uueckoe BbIICICHHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- obecriedyeHs] BO3MOXKHOCTH JUIsi OOYyYaroLIerocss IMOJIyUYUTh aJpECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

Jlnig ananTanuu K BocrpusaTHio unaMu ¢ OB3 u uHBanuaaMu ¢ HapyleHusIMu
3peHus CIPABOYHOTO, yueOHoro, IIPOCBETUTEIIBCKOTO MaTepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHOW MPOrpaMMOil MO0 BHIOPaHHOMY HampaBJICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOINE YCIOBUS:

- BeJIeTCs ajanTtanus opUIMaIbHOrO caifta B ceTu MIHTepHeT ¢ y4eToM 0coObIX
NOTPeOHOCTEN MHBAJIMAOB M0 3pEHUI0, 00ECTIEYMBAETCS HAJTMUYKME KPYIMHOIIPUPTOBOK
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUMU YYEOHBIX 3aHSITHIA;

- IeJarOTUYECKUd pabOTHUK, ero coOecegHUK (Mpu HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHSATUHU, MPEACTABISIOTCS 00YYaIOIUMCS, MIPU 3TOM Kax bl
pa3 Ha3bIBAETCs TOT, K KOMY NE€Jaroruueckuii pabOTHUK 0OpamiaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMELICHUsI MEJAaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyatHass WHGOpPMAIMS TPEAOCTaBIseTCS KpymHbIM Tmpudrom (ot 18
IIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- obecrieunBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEILIEHUH;

- IPEAOCTABIIAETCS BO3MOXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPBI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00YJaIOUXCs).
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dopMa TOpOBEIECHUS TEKYIIEM ¢ MPOMEXKYTOUYHOM  aTTeCTallu I
oOyuaronuxcst ¢ OB3 u MHBaJIMZIOB OMpeAeNseTcs NeJaroruieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [Ipu HeoOxoammoctu oOyuaromemycs ¢ OB3,
WHBAIIMY C YYETOM UX MUHAMBUAYAJIbHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEN JaeTcs
BO3MOYKHOCTh MPONUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEPE, B OpPME TECTUPOBAHUS U T.II., JUOO MPEAOCTABISACTCA
JIOTIOJIHUTENIBHOE BPEMS JJIs1 TOATOTOBKHU OTBETA.

8. MeToauyeckue pexoMeHAAlMHU AJsl NpenojgaBarteseil Mo OpraHu3auuu
BOCIIMTATEJbHOH Pa0OTHI ¢ 00yYAOIMMHUCH.

Meroanueckoe obecrieueHre nporecca BOCIUTaHU 00yUYalomuXCcsl BICTYIAaeT
OJIHUM U3 OMNpeAesstonmx (akToOpoB BBICOKOIO  KauecTBa OOpa30BaHMS.
[IpenonaBarens By3a, IEMOHCTPHPYS BBICOKMH NIpPO(PECCHOHAIU3M, 3PYIULHUIO,
YETKYIO TPaKJIAHCKYIO MMO3UIINI0, CAMOJAMCLMILIAHY, TBOPUECKUI NOAXO0/ B pELICHUN
npodeCCUOHANIBHBIX 3a/lad, B XOJ€ 00pa30BaTeIbHOrO Mpoliecca CIOCOOCTBYET
GhopMUPOBAHUIO TAPMOHUYHOU JTUYHOCTH.

[Ipn peanus3anuu AUCHUIUIMHBI MPENOJABATENIb MOXET HUCIHOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeToJbl (POPMHPOBAHUSA CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYIICHHE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, pPAacCKa3, COBET,
yoexxaeHue u ap.);

- METO/bl OpraHu3alliy JACSITEIBHOCTH M (POPMUPOBAHUS OIbITA MOBEICHUS
(3amaHue, OOILECTBEHHOE MHEHHE, IIearoru4eckoe TpeOOBaHUE, IOPYUYECHHUE,
pUy4YeHue, CO3aHNe BOCTIUTHIBAIOIINX CUTYAIINM, TPEHUHT, YIIPAXKHEHUE, U JP.);

- METOJIbl MOTHBAIIMU JIEATETLHOCTH U TOBEJeHUs (0J00pEHHUE, MOOIUIPEHHE
COLIMAJIBHOM aKTUBHOCTH, TMOpPULAHUE, CO3JaHUE CHUTyalluil ycrexa, CO3JlaHue
CUTYaLMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUM, CODEBHOBAHUE U . )

[Ipu peanuzanuu  JUCHUIUIMHBI  TpENOAaBaTeNib  JIOJDKEH  yUUTHIBATh
CJIEIYIOLIME HANIPaBJICHUs] BOCIUTATEIbHON JESTEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumaHnue:

- popMupoBaHHEe y OOYYaIOIIMXCS IIEIOCTHOIO MHPOBO33PEHUS, POCCUICKON
UIEHTUYHOCTH, YBaKEHHUS K CBOEH ceMbe, OOLIECTBY, TOCYAapPCTBY, IPUHATHIM B CEMBE U
00I1IeCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHAIBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Haclenuto, (OPMHUpPOBAHUE CTPEMIICHHS K €ro
COXPaHEHHIO U PA3BUTHIO;

- popMupoBaHKe y 00yUaArONIUXCS AKTUBHOW TPaXKIaHCKOMW MO3MIIMU, OCHOBAaHHOMN
Ha TPAJMIIMOHHBIX KYJIBTYpPHBIX, TyXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOlecTBa, /sl TOBBIIEHUS CIOCOOHOCTH OTBETCTBEHHO PEaIM30BHIBATH CBOU
KOHCTUTYIIMOHHBIE MpaBa U 00s3aHHOCTH;

- pa3BUTHUE NMPABOBOM U MOJUTUYECKON KYJIbTYpbl O0YUYaIOIIUXCS, pACIIUPEHUE
KOHCTPYKTUBHOTO YYacTHs B TIPUHATHH PEIICHHWH, 3aTparvuBalollUX HX TpaBa U
MHTEPECHI, B TOM YHCII€ B PA3IMYHbIX (POpMax caMOOpraHU3alMK, CAMOYIIPABIICHNUS,
0OIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTAaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHBOCTOSATH  AKCTPEMHU3MY,  KceHohoOuw,



JUCKPUMUHALIMM 1O COUUAJIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HalMOHAJIbHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEKKOH(PECCHOHATLHON HETePIUMOCTH, JIPYTUM
HETaTUBHBIM COLIMAJIbHBIM SIBIICHUSIM.

LlyxoeHo-npascmeennoe ocnumanue:

- BOCIIMTAHHE YYBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIIMBOCTH,
YBaKECHUS K POAUTENSAM, YUATEIISAM, JIFOASM CTAPILIErO MOKOJICHHUS;

- opMUpOBaHUE TPHUHIMUIIOB KOJJIEKTMBM3MAa M  COJMJIAPHOCTH, JyXa
MUJIOCEP/IUS U COCTPaJaHUs, MPUBBIUKH 3a00THTHCS O JIOMAX, HAXOISAIIUXCA B
TPYIHOW )KU3HEHHOU CUTYallWH;

- popMupoBaHUE CONMAAPHOCTH M YYBCTBAa COLMAIBHONW OTBETCTBEHHOCTH IO
OTHOUIEHUIO K JIIOJSM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsI, IPEOJOJICHHUE
NICUXOJIOTUYECKUX OapbepoB MO OTHOUIEHWIO K JIOASIM C OrpaHU4YECHHBIMU
BO3MOYHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUIEHUS! K MUPY, CIOCOOHOCTH U YMEHUS IepeiaBaTh JPYTUM CBOM 3CTETUYECKUMN
OIIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popmMupoBaHuE yBaXXEHUS K KYJbTYpHBIM LEHHOCTSAM POJHOIO ropojia, Kpasd,
CTpaHbl;

- IOBBIIEHUE MTO3HABATEIbHOM AKTUBHOCTH O0YYarOIIMXCS.

Hayuno-obpazosamenvnoe socnumanue:

- hopMupoBaHue y 00y4aIOIUXCI HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHMS MIOTy4aTh 3HAHUS;

- popMUpOBaHUE HABBIKOB aHajiu3a U CHHTE3a MH(POPMALMHM, B TOM YHCIE B
npodeccuoHanbHON 001acTH.

BHocuMBblIe H3MEHEHUs M YTBEPKACHUS HA HOBbII y4eOHbIil 1o/

[aa]
= & X
jan = N - ﬁz 8Ec<
S| B Z o R|E»s9d8
= = T T ©
OE | BE m@EE @AH"QQEQ
T = O - B8 Q@ K B = > om 2 8
< 2l g¢8 OM@E O e =S o g o
No S8 289 Conepikanue Ed=5| E8SCc 88 LE
3 o g
wn | 2] g2 WU3MCHCHU I Smgé’ S8 Eg&EX
3 & Y a7 |8 zzonr
ol 5 CGM
Z = &
1 2 3 4 5 6
1
2
3




Ipunosrcenue x paboueii
npozpamme OUCYUniIuHbl

(I)e)lepa.nbnoe rocyrapCcrBeHHO¢€ ﬁmI[)KeTHOC 05pa30BaTeJILH06
yupesKIeHue BbICIIero o0pasoBaHusi
«KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHHUCTEPCTBO HAVKH U BBICILIET'O OBPA30OBAHUS POCCUICKOI ®EJEPALIIN

KI'2oy

OLHEHOYHBIE MATEPUAJIBI
10 AMCHUIIHHE

Maremartuka

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

r. Kazanp, 2023



OreHOYHBIE MATEPHABI 1O AWCIUIUIMHE, MPeAHA3HAYEHHBI ISl OICHUBAHUS
pE3yNIbTaTOB 00yUYEHUS HA COOTBETCTBHE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yabTaTOB OOYy4YEHHS MO JAUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) u mpoMexyTodHolt aTTectanyu, IpOBOJAUMBIX IO
oamnpHO-perTunroBoi cucreme (bPC).

1.TexHosornueckasi Kapra

Cemecrtp 1
PeitTunroBsie mokazaTeiau
A A =|
= = i g8 | o g |o &
5w 8.4 2 — & 3N B 2 cn <
e E | Ex| B |EY £ |E F 5
=8 | Z|8E| 3 |8E| g |EF| o | & &
auMEHOBaHUE pasnesa o = = <
H = 2 8= 218 = 2% 5|5 &
o | 0 S S
2o | E| 22| E|23 E|E = S| 3 8
o' = 5| EE| §|BEl € |E§E& S =
S} S 23| 2|83 2|83 g 8
2| 58| ¥ |58 5 |ES &
) O o o
2= IS¢ == =
Paznen 1. « JIuneitnas anrebpa | TK1
W aHAJINTUYECKAsI TEOMETPHU S
pH? 15 | 0 15 | 15
Paspnen 2. «MatemaTudeckuit
ananu3. Yacte 1»
Konrponbnas pabora 15
Pa3pnen 2. «MaTtemaTudeckuit TK2
15| 0 15 15
aHanu3. Yacte 1»
Kontponbnas padora 15
Paznen 1. « JIuneitnas anreopa | TK3
Y QHAIUTUYECKAS] TEOMETPUSI»
Paznen 2. «MaremaTuyeckuit
25| 0 | 25 25
ananu3. Yacte 1»
Paznea 3. «Teopus
BEPOSITHOCTEI»
Kontponbnas pabora 15
Komnnoksuym 10
IIpomexyrounasi arrectammsa | OM1 0-45
(3x3amen)
B nucemenHoii hopme 1o 0-45
owetam
Cemectp 2
PeittunroBsie mokazarenu
) A =
= = [0} = Q E )
S | 2| 2| &2l & |2 3
n = = am) “ = = Y =) = Y T w
= 3 = A T | A T | A TR
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Pasnen 4. « MateMaTH4eCKUt 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"anus. Yacts 2» 25 0 o5 o5

Pa3znen 5. «OcHOBBI TEOpUHN

10T

KonTponbnas pabota 15

KommokBuym 10

IIpomexyTounasi arrectauuss | OM2 0-45
(3x3amen)

B nucemenHoii hopme 1o
0-45
ouneram

Cemectp 3

PelfiTuHrOBEIC ITOKA3aTEIN

HanmenoBanue pasaciia

KOHTPOJIA

DopMEI U BU]T
6awel k TK2
o6amwter k TK3

arTecTanus

| TeKyIIMii KOHTPOJIH

JlomonHuTeILHEBIC
o6ammer k TK1

Il Texymuii KOHTPOIb
JloToJTHUTE TbHBIE

Il Texytuii KOHTPOIHL
JloToJTHUTE TbHBIE

Hroro

[IpomexyTounas

Pa3nen 6. «Teopus pyHkmit TK1
KOMIUIEKCHOTO IIEPEMEHHOT0»

'_\
(6}
o
-
(62}
-
(62}

Konrponbnas pabora 15
Pa3nea 7. «OnepanmonHoe TK?2
WCUHCIICHUE)

15| 0 15 15

Konrponbnas pabora 15

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

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

MECTOAbD»

Konrponsnas 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 aTTecTaluu
[lkana oueHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUIUINHE:



YpoBeHb chOPMUPOBAHHOCTH

WHJIMKATOpa KOMIIETEHIIUH

Huxe

Boicoknit | Cpenuuit Huzkni
3amranu- CpPEIHEro
Kon Kon POBAaHHBIC oT 85 10 100 ot 70 10 84 | o1 55 10 69 | 0T 0 110 54
KOMIIe- | WHAMKATOpa pe3yIbTaThI
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [lIxana oneHnBaHUs
HCIUILINHE HEYIOB-
AHcl YAOBJET- YA
OTJINYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4TEHO HE 3a4TEHO
3HATE:
OCHOBHEIE
[MOHATHS U
TBEPKICHUS
YTBCPAKI . 3Haer ITnoxo
aHAJINTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reoMeTpuu, 3Haer .
o IMOHATUS U | OCHOBHLIE | 3HAHUU
JINHENHON OCHOBHEIE
VTBEPXKAC | MOHSATHS W | HIKE
anreopsl, IMOHATHUSA U
HUSL, yTBEpXkAE | MUHHUMAJ
MaTEeMaTHYECKO | YTBEPKIE
MOYET HUS, BHOTO,
ro aHaJIn3a, HUSL, HE
JOITYCTHUTh | JOIYCKAeT | IOIyCKae
TEeOpUn JIOITYCKaeT
. HECKOJIBKO | MHOTO T TpyObIe
BEPOSITHOCTEH, | OmHOOK
HE TPYOBIX | MEJTKHUX OIMOKHU
TEOPHH TIOJIS,
OIINOO0K OIINOOK
CIIEIIHATBHBIX
paszenoB
MaTEMAaTHUKU
YMETh:
pemarh
OCHOBHEIE
3a1a4u
AHAJIUTUYECKOMN YnMmeer YmMmeer IIpu
OIIK-1 | OIIK-1.1. FeOMETPHH, Ymeer pemaTth pemarb pelieHnn
JIMHEHHOM pemarp OCHOBHBIE | THIIOBBIE THUIIOBBIX
anreopsl, MaTeMarTd | MaTeMaTd | MaTeMaTH | MareMaTu
MaTEMAaTHYECKO | YECKHUE YECKHUE YECKHE YEeCKHUX
ro aHaJIn3a, 3aJa4d, He | 3a7a4H, 3a71a4H, 3a1a4
Teopuu JOTTYCKaeT | IOMyCKaeT | IOMyCKaeT | JIomycKae
BEPOSATHOCTEM, 01112 (0 HEOOJIBIIIA | MHOTO T TpyObIe
TEOPUH MOJIs, € OIIMOKK | OIIHMOOK OIIINOKHU
CIIEIIHATBHBIX
paznenoB
MaTEMAaTHUKHU
BJIAJIETD:
Bmaneer
Bnaneer a
Braneer HekoTopsl | He
OCHOBHBIM
pa3TMIHbI MH BIIAZEET
OCHOBHBIMH 5
MU THIOBBIMH | METOIAMU
METOHaMU METOHaMH
METOdaMH METOJIaMH | PEIICHUS
pelieHus 3aaaq pelieHus
peleHus pelieHus | 3ajaad,
MaTeMaTHYECKO 3a1a4,
3amad, He 3ajad, JOITyCKae
ro a”Hajansa JIOTTyCKaeT
JIOIyCKaeT JIOTIyCKaeT | T TpyOble
MEJIKHE
OIInO0K MHOTO OIIINOKHU
OIINOKH

[0)1105(010) 8




OreHKa «OTJIMYHO» BBICTABISICTCS 3 NOJIHbIE U COOEPHCAMENbHbIE OMEEMmbl
Ha 860npocwl bunema (meopemuyeckoe u npaKmuieckoe 3a0anue);

OneHKa «XOpoIIO» BBICTABISCTCS 3a omeembl HA BONPOCHL Oulema
(meopemuueckoe U Npakmuyeckoe 3a0auue) ¢ HeOOIbUUMU OWUOKAMU 8
U3BTIOJICEHUU,

OmeHka  «y/AOBJIETBOPUTEJIBLHO»  BBICTABIIACTCS  3a  BBHINIOJHEHUE
KOHMPOIbHBIX pabom 6 cemecmpe U KOJLLOK8UYM,

OrneHKa «Hey/I0BJIETBOPUTEIBLHO» BBICTABISIETCA 3a claboe M HEMOJIHOE
BBITIOJTHCHUE KOHMPOIbHBIX pabom 6 cemecmpe U KOLIOKSUYM.

3. IlepevyeHnb O1IEHOYHBIX CPEICTB
KpaTkasi xapakTepucTuKa OIEHOYHBIX CPEJICTB, UCIOIb3YEMBIX MIPU TEKYILEM
KOHTPOJIE YCIEBAEMOCTH U TMPOMEXKYTOYHOM aTTecTalMu OO0YyYaromerocs Iio

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

" Komruiekt
CpenctBo MpoBepKH YMEHUN MPUMEHSTh MOTyYeHHBIC
KontposnbHas KOHTPOJIBHBIX
3HAHUS JUI PEIICHMs 3a7a4 OMPEEJICHHOTO THMa IO

pabora (KHTP) 3a/IaHKH 110
TEME WK pa3ieiy
BapHaHTaAM
CpencTBo KOHTpOJII YCBOGHHUS ydeOHOro marepuaia
Té)MIi azzena I/II)JII/I a};I[eJIOB I[Hcyl?nnm/mm 0 rar;mso Bonpocst o Teman /
Komnoksuym (K) - P P > OP paszuenam
BaHHOE KaK y4eOHOe 3aHATHE B BHUJE COOECEIOBaHUS
JTUCIATUTHHBI

IpenojaBaTesis ¢ 00yJarouMMUCs

4. IlepeyeHb KOHTPOJIBHBIX 3aJlaHMd WJM HMHBbIE MaTepHaJIbl,
Heo0XoaAMMBbIe ISl OLEHKH 3HAHUM, YMEHUN M HABBIKOB, XaPAKTEPU3YIOILIHMX
JTanbl POPMUPOBAHUS KOMIIETEHUMIA B IIpoLecce 0CBOCHHUS JUCHMIIUHbBI

[TpoBepsiemast kommerennus: OIIK-1 — CnocoGeH MCnob30BaTh MOJIOXKCHHMS,
3aKOHBl M METOJbl E€CTECTBEHHBIX HAayK W MaTeMaTUKU IS pEIICHHs 3aaad
uHxeHepHon nestenbHocTH, OIIK-1.1 - OOnagaeT HaBBIKAMH  NPUMEHEHUS
MaTEeMaTUYEeCKOro arapara.

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).
0 1

X+2y+z=4
3) Pemute cucremy ypaBHEHHIA {SX —5y+3z=1.
2x+7y—z=8
4) Pemute cucremy metojioM ["aycca
ry + 2rp — 2xr3 — 3ry = 4,
3z, + 8z, drg = 14,

Ty + 32+ T4 Ta=.

5) Berumcaure miomaab TpeyroisHuka ¢ BepumHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruuciure o6vem napasenenunena ¢ epmmaamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2, 1)

7) BeraucauTh miomaap napajsiesiorpaMmma, oCTpOSHHOTo Ha BeKTopax au b, a = p + 2q,b =
Vs

3p —¢; Ipl = L, 1q] = 2,(p9) = .
8) CocTaBUTh ypaBHEHHE MIPSIMOU, MPOXOAIIEi yepe3 Touky M, (6,4) u TOUKY IepeceyeHust
npsaMbIx X +y—-3=0,x—-2y—-6=0.
—_— —
9) Haiitu kocunyc yria mexay Bektropamu 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). Haiinute ypaBHeHUE MeIuaHbI
AK, ypaBHenue BoicoThl B/I.
11) Haitnure paccTosiHre OT TUIOCKOCTH X-2y+27z+4=0 no Touku A(0,1,2).
12) anbr koopaunate! Touek A(4; -1;-2 ), B(2;2;-1), C(-3; 3; 1), D(1; 2; 3) .
Haiitu:
KoopauHaTel BekTopoB AB , CD,2AB +3CD ;
moynu BektopoB AB, CD ;
ckanspraoe npousBenenue AB u CD ;
KOCHHYC yriia Mexxay Bekropamu AB u CD
BekTopHOE nipousBenenue AB u CD ;

IUTOIIA (b TPEYTOJIBHUKA, TOCTPOCHHOTO Ha BekTopax AB ,CD;

oowem mupamuasl ABCD.

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

yYpaBHEHHUE NPSIMOM, poxoasien yepe3 T. M2, M3;

ypaBHEHUE II0CcKoCcTH P, mpoxoasamieit uepes . M1, M2, M3;

Haiitu pacctosinue d ot P o MO;

Hamucath ypaBHeHUE Tiockoctu P1, mpoxonsmeit gepes 1. MO || P.
Pazpea 2.

KonTponbnas pabota

. (2n+3\H1 _ x%-1 . 22
1) lim ( ) 2) im =2, 3) lim(2 — 397¢ta* V¥ sz,
n-oo \2n+1 x—=1 Inx x-0
3 4
. nVsnZ2+Vond+1 ; 2n+3\"t1 ; x243x42)%?
4) lim ————.,5) lim ( ) ., 6) lim e darta)y
2n+1 xo—1 X3+2x2—x-2

=0 g+ ’n)\/ 7-n+n? n=e

3

. 1+cos3x , 1+sinx cos ax\t9™% . Vn3+1-vVn-1
7) lim — ., 8) lim | ——— ,9) lim s————,
xom Sin?7x x—0 \1+sinxcos fx nooo Vn3+1-vn—-1




— 2_
lmlh%.“?x;n”.12)“m3X+2;1$|"nX 5X+6;1®|"nVX+Z—V6—X;
x Esm(x/)cosx 506X +5 x53 3x2 —9x e X2—4

-

_ 4x 5)(2_
15) jim{ 8 __1 };16) Iim(zx 3} 17) fim S 1
x>3\ x2 -9 X-3 X0\ 2X —1 x—01— 082X

CEMECTP 1
TK2

Pazgea 2.
KonTponbHas padoTa

x =vV1—t?
y=tgvl+t.

2) BeluKciauTe POU3BOIHYIO, YKa3aHHoro nopaaka: y = (3 — x2) In?x, y!!l =?
sin? x—tg *x

1) Berauciaute npou3BOIHYIO MTAPAMETPUUIECKON PYHKIIUH: {

3) Beruucnute npesen ¢ moMopio npasuia Jlonurans: lim p—
X—TT -
. x? 1
4) Haiingute X, QyHKIUU Yy = 5t
4x-x2

4 )

5) CocraBbTe ypaBHEHHE KacaTeJIbHOI K KPHBOI B TOYKE C a0CIUCCON Xo. Y = Xg =2

6) HaiiTi npousBoanyo ot Gpyukuun y = (sinx)%¢" .
(x%2-6)y/(4+x2)3

120x5 '
8) IIpoBecTH nccieOoBaHNE U IOCTPOUTH TpaduK QYHKIUN Y =

7) Haiitu mpou3BoIHYIO OT QYHKIMU Y =
12x
9+x2’

9) HaitnmuTe npou3BOIHYIO TPETHETO MOpsiaKa QyHKIUH
y _
= x
10) Pasnoxkuts dyrkmmo y = x3 — 2x2 + x — 5 B maorowiéf9Béitnopa, re x, = 2.

= avcsinde/ /2% + i)
11) BBIMUCIMTE 9acTHBIE TIPOM3BOIHBIE BTOPOTO MOPSIKA [ = avesingu{o/ 5% + )

T N R
12) Uccnenosarh Ha sKkcTpemym *= % TH %
2

13) Haiitu mpou3BoAHYIO (PYHKIIUHU ) y = 5 xS J7:0)y=e Xcosx + X _;

3,2 In x
2
B) y = {2x—5¢"

X
CEMECTP 1
TK3

Pasznea 2.
KonTponbnas pabota

1) Boruncnure unrerpan | 01 x%V1 — x2dx.

x3+x+3

———— - ax.
(x%2+x+1)(x+1)
dx

sinx(1-sinx)’
4) BeruuciuTe mIolaas 00JacTi, OrpaHHYeHHON rpadukaMu (hyHKITHI:

2) Beuncnure unrerpan [

3) Beruucnure unTerpan [

y=32- ' = Az
5) Beluucnure AAMHY AYTM  KPUBOW, 3aJaHHOW  MapaMEeTPUYECKUMH  ypaBHEHHSIMH
{x =4(cost + tsint),

<t<
y =4(sint —tcost), O<t<2




1
o xdx
6) Berurciute onpeneieHHbId HHTErpal J ———
V5 —4x
-1
2arctg(1/2) dX
7) BerurcianTe onpeeeHHblid HHTErpal

2arctg(1/3) sin X(l_ SIn X)

8) Beruucnure I/IHTeraJI_J. x* cos 3xdx

2
9) BBIYHCITUTD HHTETPAJIBI j(3 5% _ 2 + 7)dx ; J.X_igx-i_s dx f(3X -1) 244y

Jx

X
3 /4 3 1
jﬁgkLﬁifodx;JWQde;sz-hwxdx; [ _ax IXCi—X)7dX; [arctgxdx
X /6 cos? x 2 0
Pasznea 3.

Konrtponbnas padora

1) OTka3 MalIMHbl TPOUCXOINT, €CIIA OTKA3bIBACT XOTS ObI OJIMH MX JIBYX arperatos, U3 KOTOPBIX
OHa COCTOUT. BeposITHOCTh OTKa3a MEpBOrO arperara B TE€YEHWE TapaHTHitHoro cpoka - 0,01,
BTOoporo — 0,03. Haiitu BeposSTHOCTH OTKa3a MAaIIMHBI B TE€UEHHUE TapaHTUWHOTO CpoKa. (CIIOXK
BEPOSITH COBMECTH COOBIT).

2) Jlamrouku, M3rOTOBJICHHBIC Ha 3aBOjE |, eperoparoT B TeUeHHE Mecsiia ¢ BEpOsSTHOCTHIO 0,3,
Ha 3aBojie 2 — ¢ BeposATHOCTHIO 0,8. bputn KymjieHsl 0 3 JaMIOYKK Ka)/10ro 3aBOJa U OJHA U3
HUX BKpy4YeHa B HacCTOJbHYyI0 nammy. Jlammouka B TeueHue Mecsma neperopena. Kakosa
BEPOSATHOCTH, YTO OHA M3TOTOBJICHA Ha 3aBOJIe 2. (YKa3aHHE: UCIONIb3YyHTe popmyny baiieca)

3) B ypue 10 6enbix, 15 yepHbix, 20 cuHMX U 25 KpacHbIX ImapoB. Beinyiau omun miap. Haitu
BEPOSITHOCTH TOTO, YTO BBHIHYTBIN IIap: OEINbli; YepHBIA; CUHHIA; KPACHBIH; OBl WIH YepPHBIN;
CUHUM WM KPACHBIN; OCIIbI, YEPHBIA UM CUHUH.

4)
X -2 -1 1 2
P 0,1 0,2 0.3 0,4
(1)’ |x>1,
f(X) =y ———, |x|kl1l
5) m1-x2

Haiitu F(X), M(X), BeposTHOCTb TiOniaganus B uatepsai (-2,1)

Paznen 1-3.

Borpocsl k KOJIJIOKBUYMY:

Uto Takoe marpuna’?

Urto Takoe onmpenenuTens MaTpPUIIbI?

Kak BerumcnisieTcs: onpeaenuTeNb MaTPUIIbl 2-T0 TopsaKa’?

B ueM ocHOBHas uzes peueHns ypaBHeHul MmeroaoM ["aycca?
Jalite onpeneneHue BEKTOpa.

JaiiTe onpeneneHre KOMIUTAHAPHBIX U KOJJTMHEAPHBIX BEKTOPOB.

Yro Takoe KOOpAUHATHI BEKTOpa?
i g
Yro takoe optel i, j , k?

[TpaBuUIIO CIIOKEHHS BEKTOPOB € IIOMOIIBIO KOOP/IMHAT.
. Kax Berumncnsiercs momyns Bekropa d = (x,y,z)?
. Kak BBIUHCISAIOTCS KOOPAMHATEI BEKTOPA, 3aJIaHHOTO JIBYMS TOYKAMHU?
. Jlaiite ompeieNieHue CKAISIPHOTO MPOU3BEICHHS IBYX BEKTOPOB.
. Kak BbrumcisieTcs yroia Mexay JByMs BEKTOpamu?
. Kaxk 3amuceiBaeTcst ckaysipHOE MPOU3BEICHHUE IBYX BEKTOPOB B KOOPAMHATHOM (hopme?

©X NoukwbdE

N
= O

e Y
A~ 0WN




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¢10Bus NapauIeNnbHOCTH M IEPHEHAUKYIAPHOCTH ABYX BEKTOPOB d M b.
JlaiiTe onpeneneHre BEKTOPHOTO IPOU3BEACHUS JBYX BEKTOPOB.
['eomeTpuyecKnii CMBICI BEKTOPHOTO MPOU3BEICHMUS.

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEICHIE B KOOpAUHATHON (hopme?

JlaiiTe onpejeseHne CMEMIAHHOTO TPOU3BEIEHNUS TPEX BEKTOPOB d, b, C.
["'eomeTpUUECKHIl CMBICIT CMEIIAHHOTO IIPOU3BEACHUS.

Kak 3anuceiBaercst ycaoBUe KOMIIJIAHAPHOCTH TPEX BEKTOPOB?

Kak 3anuceiBaeTcst cMellaHHOe IPOU3BEIEHUE B KOOPAUHATHON (opme?

Kak 3anuceiBaercs o01ee ypaBHEHHE NPSMON Ha TUIOCKOCTH, KAHOHUYECKOE ypaBHEHHUE,
ypaBHEHHE NPSIMOM, IMpOXOAdAlIed depe3 ABE TOUYKH, ypaBHEHHE HpPSIMOH B OTpe3Kax,
ypaBHEHHE TPSAMOM ¢ YIIIOBBIM K03 durmenrom?

Kak onpenensiercst yron Mexy npsiMbIMu?

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

Hanmmmre ypaBHeHUE IpsiMO, IPOXOALIEH Yepe3 BE 3aJaHHbIE TOUYKHU B
IPOCTPaHCTBE.

Jaiite onpenenenre GyHKITUH.

[Tepeuncnure OCHOBHBIE IEMEHTAPHBIE (PYHKIIUU.

Jaiite onpenenenue clioXHON (QyHKITHH.

Jaiite onpenenenue npeaena GyHKIUU B TOUKE.

[TosicHuTe hrU3HYECKHii ¥ TEOMETPUIECKHUIA CMBICIT TPOU3BOIHOM.

Jaiite onpeneneHe Npou3BOAHON BTOPOro MOpsiIKa.

CoopmynupyiitTe MpaBUiIO BEIYUCICHUS TIPOU3BOAHON OT ciokHou GpyHkimu Y = f[g(X)].
Cdopmynupyiite npasuio Jlonutans.

Haiite onpenenenne skcrpemymoB ¢yHkuuu. Cdopmynupyiite HeoOXomumoe u
JIOCTaTOYHBIE YCIOBUS IKCTPEMyMa.

Kak uccnenyercs BhITyKI0CTh QYHKIUU?

Yro HazpIBaeTcs TOUko nepernda pynkuun? Kak Haxoaat Touku neperuda?

Uro Takoe acUMITOTHI (PYHKIIMU U KaK OHU HaxXonaatTcs?

Yo Takoe KOMIUIEKCHOE YnCII0?

Kakue popmbl 3an1McH KOMIJIEKCHOTO YKCIIa 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 onpeneneHne OnpeneaIeHHOro HHTerpana.

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

ITepeuncnnre OCHOBHBIE CBOMCTBA OIIPENEIECHHOIO HHTETpaIa.

3anummte popmyny HeroTona-JleiiGuuna.

Haiite onpenenenue GyHKIMU ABYX EPEMEHHBIX.

[aiite onpeneneHne 4acTHBIX MPOU3BOIHBIX.

Kak BBIYMCIIAIOTCS YaCTHBIE IPOU3BOAHBIE?

Maiite onpenenenve auddepennnanos GyHKINN ABYX EPEMEHHBIX.

Kak Haxozasarcst skcTpeMyMbl GYHKIUNH HECKOJIBKUX MEPEMEHHBIX.

CEMECTP 2

TK1




Pasznea 4.

Konrtponbnas padora
2

1) Pemmre nuddepeHnnanbHoe ypaBHEHHE y' = yiz +a¥io
X X
2) Pemmre muddepentmanbHoe ypaBHEHHE Y’ + 2XY = 2X3y3, y(0) = /2.

3) Pemnure nuddepenumansroe ypasaeHne (2X +5y)dx + (5x +3y?)dy =0

4) Pemute quddepeHimaibHOe ypaBHEHHE Yy + y_ sinx, y(r) = l
X

5) Pemute quddepenimansuoe ypapaerue 2y + Y —y = 2e”*
6) Pemmte nuddepenumanshoe ypasuenue Xy" + y" =1,
7) Pemnte nuddepennmanshoe ypasuenue Y + 2y’ + 5y = —sin 2x.

8) Pemmre nqudhepeHIanbHOE ypaBHEHUE y3y” +4=0,y(0)=-1,y'(0) =-2.

9) CreprxeHb JIMHOK 2| U MIOMAIBI0 MONEPEYHOIO CEUCHUsST S Ha KOHIAX MMEET OJMHAKOBYIO

temneparypy t. ITo crepxxHio mpoxoaut Tok |, mmotHocTs KoTOpOro i=1/S. Haiitu pacnpeneneHue

TEIUIOTHI 110 CTEPKHIO, €CIM MaKcHMallbHas TeMereparypa B LeHTpe cTepkHs 1. IIpeneOpeun

HOTepeil TEIUIOTHl B OKpyXawilylo cpeny. (YkazaHue: cocTtaBuTh auddepeHnnaibHoe

ypaBHEHUE 2-TO MOPSIKA, Pa3pEHICHHOI0 OTHOCUTEIBHO TPOU3BOIHON ).

n(z2 +123)
22

11) Banucatp umcno Zq =41 B TPUrOHOMETPUYECKOM 1 TTOKa3aTesIbHON (opme.

12) Berueptuts obnacts |Z—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

Pasznea 4.
KonTponbnas padota

1) Mcenenyiite Ha CXOMUMOCTD P OEO: (™t 2n+1 _
n=1 n(n+1)

3
2) Haiinute 0651acTh CXOMUMOCTH psifia E (n-2) (x+ 3)2n.
n=1 2n+3
3) Pasnoxure f(x) = In(2x +1) 110 CTeNEHAM (X —2) B CTEMEHHOI PAL.
0,2
4) Beruncnure uHTErpal J.efsxzdx. ¢ Tou”ocTthio 10 0,001.
0

5) Paznoxure B psg @ypoe pynkuuo f(X) =sin2x, x e[-z, 7]

6) Haittu cymmy psina OZO: #
n-9n? —14n + 48

7) Paznoxuts _ o cTereHs M X

416 - x
8) Pasnoxwute f (X)=cos(x —4) mo creneram (X + 2)




9) HccnenoBaTh Ha aOCOIOTHYIO HIIH YCIOBHYIO CXOJAMMOCTD z (5] | . E—
(2n—1)%(2n)?

5
o0

10) Hatitn 06macth cX0IMMOCTH Y n
n-1(n+1)

11) Beruucnure ABOMHOM HHTETrPa ﬂ (12x%y? +16x°y*)dxdy; D: x =1,y = X%,y = —Jx.
D

(X + 5)2n+1

12) Haitnute miomaab GUryphl, OrpaHUUYCHHOW JaHHBIMH JTHHUSIMU

X
—, Y =+/3X
NeRM

-1 0 0 0

13) U3MeHuTE NOPATOK HHTETPUPOBAHUS J'dy I fdx + J. dy J. fdx.
-2 —\J2+y -1 -y

y2—2y+ x> =0y’ —4y+x* =0,y =

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

© Nn+6 %

1
2. . )
Sma Y s S e

15) UccaemoBarh CXOAUMOCTD psbl: 1.

4. z 5.z—n, 6.> Z 8. > 9.3

(3n+2)2” n=1N n=1 _1n +3 n=1 n+5 _15n+6

1 00[ n jn © n?+1 OO4n+1 ® 6n+5

CEMECTP 2
TK3

Pasznen 4.
Konrponbhas pabora
1 5x Yy
1) Berunciuts -[ dx J dy J‘ 27dz

-1 0 O

2) Haiitn o6bem obnactu V: 8z = x% + y?, 7 = 1

2
3) Temo \Y 3a1aHO OTPpAaHUYNBAOIIUMHU €TI0 ITOBCPXHOCTAMU, ( -TINIOTHOCTD. HaﬁHI/ITe Maccy
Tena. 64(x2 +y?) =23, x> +y* =4,y=0,2=0(y >0,2>0), u w

4) Haitnute 00beM Tena, 3aJaHHOTO OTPAaHUYMBAIOITUMHU €TI0 TOBEPXHOCTIMHU

_ ’9—x2—y2,9—22:x2+y2.

5) BerurcauTh HHTETpAI J‘.U xdxdydz, V:y=0,y=1x+2<1,x>0,2>0.
\Y
6) BBIYHCITUTD HHTETPAJIBI:

_”D(x+y2)dxdy rieD:y=x>,y=1,x=0.
I, xyz + 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.
Pazneu S.
KoHTpospHas padboTa




1) Beruncnure unTerpan szdl , Tie L — rpannna Tpeyronbauka ¢ BepmmHamu A(L0), B(21),
L

C@2).

2) Haiinute paboty cunbl F npu nmepemenieHnn BoJib THHUE L oT Touku M k Touke N

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

3) Beruncaure noBepXHOCTHBIN UHTErpan 1-ro poxa H zds, o —dacTh ruMepOOIUIECKOTO

o

2+y2:4.

4) Haiinure MOTOK BEKTOPHOT'O IMOJI @ Yepe3 4acTh MOBEPXHOCTH S , BEIPE3aEMYIO TUIOCKOCTHIO
P (HOpMasb BHEIIHSS K 3aMKHYTOH TTOBEPXHOCTH, 00pa3yeMoi JaHHBIMU ITOBEPXHOCTSIMHU).
a=yi—xj+k,S:x*+y>=2z%(@z=>0),P:z=4.

napabosonia z = Xy , BeIpe3aHHask HUJTUHAPOM X

5) Beruucaure uHTErpa I ydl, e AB — nyra smunca X =2cost,y =3sint,0<t<xz/2
AB

6) [IpumenuB Gopmyity 'prHa BEIMUCIUTE HHTETPAT § xy 2dy — x2dx , re L — OKpyHOCTB
L
x? +y*=a’.
7) Belunciure MOBEPXHOCTHEIM MHTErpail 2-ro poaa J] ydxdz, rne o —BepXHSsS CTOpOHA YacTH

(o3

napabosonia X% + y2 =2,0<z2<2.

8) C momomnipto popmyiel Octporpaackoro-I'aycca HailiuTe MOTOK BEKTOPHOTO TIOJISI
F=x%i+ y3j + 75k gepes MOJIHYI0 TOBEPXHOCTh TupaMupl X+Y+2=1,Xx=0,y=0,z=0 B
HaIpaBJICHUU BHEITHEH HOpMAIIU

9) HaiiTu MpKyJIsIUI0 BEKTOPHOTO MOJIST @ BOJb KOHTYpa I (B HAalpaBJICHUH,

COOTBETCTBYIOILIEM BO3pacTaHHIO mapametpa t).

V2 V2

a=vyi-xj+2%k, :1* ZTCOSt’ y ZTCOSL

z =sint.
10) Haittu paoty cumst F =Xy -i + X2 - j BIos kpusoii | 1y = X2 ot Touku (0,0) mo (1,1).

11) HaifTi IMBEpreHIuio H poTop BekTopHOro mois F = Xi + Xzj — zK. Onpenenuts Tin momns.

Paznen 4-5.
Bomnpock! k KOJUIOKBUYMY:
1. JMaiite onpenenenue auddepeHInaIbHOr0 ypaBHEHHUS.
2. Jlawite onpenenenue 3amaun Komrm.
3. IlepeuncnuTe OCHOBHBIE YypaBHEHHMsS IIEpBOTO TMOpPsAKA, YKaXHTE METOIbl UX
UHTETPUPOBAHMS.
Haiite onpenenenue qudQepeHInaIbHOr0 ypaBHEHH BBICILIETO MOPSIKA.
MeTo/bl HHTETPUPOBAHUS YPaBHEHUH, TOMTyCKAIOIINX TOHWKESHHUS TIOPSIIKA.
Jaiite onpenenenue auHeHOro AuddepeHnnanbapie ypaBHEHUs BBICIIETO MOPSAKA.
JlaiiTe onpenenenne YucioBOro psija.

No ok




8.
9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

JlaiiTe onpeneneHne CXOQUMOCTA U CYMMBI pAJia.

Heo0OxomuMoe yclioBUE CXOAUMOCTH.

ChopmynupyiiTe mpu3HAKU CXOJUMOCTH PSAIOB C MOJOKUTEIbHBIMU YWICHAMU: MPU3HAK
CpaBHEHHs ps10B, npu3Haky [lanmambepa u Komm, nHTErpaabHbIi NpU3HAK.
JlaiiTe onpeneneHre 3HakOIepeEMEHHOI0 psija.

Jaiite onpenenenne abCOMIOTHON U YCIOBHON CXOIUMOCTH.
Chopmymnupyiite npusHak JleiiOHua.

Haiite onpenenenue GyHKIIMOHAIBHOTO Psiza.

Jaiite onpenenenue o01acTi CXOJUMOCTH, PaBHOMEPHOI CXOIUMOCTH.
Jaiite onpeneneHne CTENEHHOro psija.

[aiiTe onpeneneHne MHTEPBaJIA CXOAUMOCTH.

Psansr Tennopa u MaknopeHa.

Jaiite onpenenenue IBOMHOTO U JIBYKPATHOTO MHTETPAJIOB.
Ilepeuncinre cBOMCTBA IBOMHOIO HHTErpaJIa.

JIBOWHOM MHTErpaJl B MOJAPHBIX KOOPAUHATAX.

VYKaXuTe NPUI0KEHHS IBOWHOIO HHTErpaa.

[aiiTe onpeneneHne TpPORHOTO U TPEXKPATHOIO UHTErPAJIOB.
[lepeuncnure cBOMCTBA TPOMHOTO MHTErpaa.

TpoiiHOoi1 HHTETpa B IWIMHAPUIECKUX U CHEPUIECKUX KOOPIMHATAX.
VYKaxuTe NpuioKeHusi TPOMHOTO UHTErpasa.

Uto Takoe KpUBOJMHEWHBIN HHTETrpai 1-ro pona?

Kaxk BerunciisieTcss KpuBOJIMHEWHBIN HHTErpall 1-ro poga?

Uto Takoe KpUBOJMHEWHBIN HHTETpai 2-ro pojaa?

Kaxk BerunciisieTcss KpMBOJIMHEUHBIN HHTErpall 2-T0 poaa?

Kakoii ¢pusrueckuii cMbIC TOBEPXHOCTHOTO HHTETpasia 1-ro poga?
Kaxkoit ¢pusudeckuii CMbICI TOBEPXHOCTHOTO HHTErpaja 2-ro poaa?
Kax Beruncinsercst porop?

3anumute Gpopmyny Octporpaackoro-I"aycca.

Kax Berumcnsercst nuBepreHus?

Kak Beruncnsercs rpaiueHr?

Kakue reomerprueckrie XapakKTepUCTUKU CKaISIPHBIX, BEKTOPHBIX I0JIEH BbI 3HaeTe?
Kaxue BUIbI BEKTOPHBIX TOJIEH BbI 3HaeTe?

CEMECTP 3

TK1

Pa3pen 5.
KonTponbnas padota

1) UccnenoBath aHanuTH4eckue cBoiictea pynkuuu f(z) = 72 +1m3z.

2) Beruucnuth uHTErpa I|Z|dz, rze L- qgyra okpyxHocTH |Z| =lorz;=1n0012p=-1

L

3) Haiitu pasnoxenue B pana Jlopana pynkuuu f(z) = % 1o cremeHsM Z

(z-2)(z+5)

4) Haiitu BeryeT GyHKIHUN f (z)= 73sin iz B €€ M30JMPOBAaHHOM 0COO0M TOUKE
z

5) Beruucnure uHTETpat

e’ cos nzdz

|2|=1 72 + 22




2n dx
6) Beranciute uaTerpan | _
o 3+sinXx

—+00
7) Borurcaute uHTErpat J.

dx
(x? +4x+13)?

—00
8) BeruncauTs:
el+|7z.
J.fdz, rie L- orpe3ok ot Touku z; =0 10 Zp =1+1.
L
(z-3)dz

23 (z-D(z+2)

[]] 23 cos(1/ z)dz
|2=3

CEMECTP 3
TK?2

Pasnen 6.
Konrpoasnas pabora

I
p? +6p+10
2e—3t.

1) Haiiti opurunan uzobpaxenus F(p)=

2) Haiigure nzoopaxkenue pyukuuu f(t) = cos? 8t +t
p+1

3) Haiigure opurunan usobpaxkenus F(p) = —
p(p” +4)
4) Pemnre quddepenimanpaoe ypasuerue X" —2X"+ X' =4, X(O) =1 X'(O) =2, X”(O) =-2,
5) Pemute cucremy mudQepeHInanbHbIX YpaBHCHUN

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

y'—=2x-2y=0, y(0)=1,

6) Haiitu usoopaxenue mis f(t) =5+ 2e7t,

7) Haittu opurunan gust F(p) = %
p - +4p+5

CEMECTP 3

TK3

Paznen 7.

KonTponbnas pabota

1) K kakoMy HHTepBaTy IPHHAIEKUT KOPEHb ypaBHEHUs X' —4x° +1=07?

2) B MeTo/1e MOJIOBUHHOTO JICICHUS JIJIsl ONPEACTICHHS TPUOJIMKESHHOTO 3HAYCHUST KOPHU X Ha
otpeske (2,6) Hal0 MONOKHUTH X =3, X=4, X=5, X=2,5, x=3,5?

3) Ha ckonbko yacteil cieayer pa30MTh MPOMEXKYTOK MHTETPHPOBAHUS, YTOOBI 10 (hopMysiam
MPSIMOYTOJIBHUKOB € TOYHOCTHIO 110 0,1 BpIUKCINTE MHTErpall flz Inx dx.

4) Tlpunss h = 0,1, meTomom Diiiepa pelmnTe ykazanHyro 3aaaqy Koy is ypaBHeHUsI
y' =y +3x,y(0) =—1,x € [0;0,5].
5) Metonom Pynre-Kyrra, npunss h = 0,1, HaiiinTe npuOIMKEHHBIC PEIICHUS




maddepenrmansroro 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 U3BJICUEHUE KOPHSI U3 KOMIJIEKCHOTO YUCIIA.
®opMyIbl TPUTOHOMETPUUECKUE U TUrepoonueckre GyHKIUH.
®opmyiiel JorapupMUUecKas ¥ nokazarenbHas QyHKIIMH KOMIUIEKCHOW MEPEMEHHOIA.
Ycnosus Komm-Pumana.
['apmonnueckue GpyHKIUH.
WuTerpan GyHKIUN 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/IeTIEHUE KOPHEN ypaBHEHUA.

oSN~ WM E

P
= O

N PR R R R R
SCVWom~NOOUITAWN

. B uem unes rpaduyeckoro oTnesneHuss KOpHEH.

N
[EY

. T'eomeTprueckuii cMbIC]I METOAA XOPI.

N
N

. ToMeTpuueckuii cMbICIT METO/IA KACATEIbHBIX.

N
w

. UeMm ommuuatoTcst HOPMYIIb JIEBBIX U MPABBIX [IPSIMOYTOJIBHUKOB?

[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 sK3aMEeHAIMOHHBIX OUJIETOB:

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

1=z
[SF
. lim (IH'JC} _
3. Beruncnure npenen: Few V22
4. BeluMcnuTe HHTErpal J _2X=3
x* —4x-7




bumner Ne 2

1. BexTopHOE IMpoU3BEACHNUE BEKTOPOB.
2. 3ameHa MepeMeHHOW U METOJ HHTETPUPOBAHHUS 10 YACTSIM B OINPEICICHHOM HHTETpaIe.
3. Breruucnure miomniap napawuieaorpaMma, IOCTPOCHHOTO Ha BeKTopax a = 3p + 2q
0
u b =2p-q, ecau uzBecTHO, uto [p| =4, || =3 1 yroa mexay BekTopamu p u q paBeH 135°.
3
f arelg e
4. Bbluucnure uhrerpan !
buner Ne 3
1. CwmemanHoe IPOU3BEAEHNE BEKTOPOB.
2. BpIBOA MPOU3BOIHON CTENEHHON (YHKIIMU U TTPOU3BOAHOM JTOTapu(MHUIESCKON (PYHKITUH.
4 | —‘ s i & --' —_— ! ..
3. Breruucnure o0beM TeTpasapa ¢ BEpIIMHAMU B TOUKaX A= L8], Ayl -L2),
Az (=570, A4, -2
15 6 —X
4. BbIMHCINTE UHTErPAT I dx.
s 1 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. HccnenoBark 1 mocTpouTh rpaduk QyHKIINA: ¥ =3z —d
Eh
||'r % o e die,
o
4. Bpluucnure uHTerpa "
buner Ne 5
1. IlnockocTh B IPOCTPAHCTBE.
2. CBoiicTBa ONpEEICHHOTO HHTErpaa.
J vy de oy — L
iy = s 4+ 2y = I
3. Merogom laycca pemmure cucTeMy ypaBHEHHMH L i1~ 2% — iy -4
4. BbIUKCINTE UHTETpaT J' ﬁdx
X* +5X+7
bunet Ne 6
1. TIpsmas B mpOCTpaHCTBE.
2. Metox npsiMOYTOJIbHUKOB, METO]T TPATICIIHHA.
Ay + D+ owy — 3
Jaq — e + g = 8,
o [ 2 I, P
3. Merogom laycca pemmte cicreMy ypaBHeHmii L %1+ 4v2 = o5 =l

5
4. BeruucnuTe UHTETpaj dex

1.
2.

3.

sin x
buter Ne 7
Onnunc, napabdona.
WNuBapuantHocTh quddepennuana 1-ro mopsiaka, auddepeHnnan CIoKHON (yHKITUH.
lim —2

Boruuciure npegen: £° In {ch 3x)

1]

= i,
,/5 Agimg | douss !

4. BeruncnuTe uHTErpais

buner Ne §



1. Tloustue pyHkIMH, o0mKE CBONCTBA (QYHKINH, IpeaeT PYHKIUU, TEOPEMBI O IIpeenax.
2. PexyppenrtHas Gpopmyrna ais HHTErpaia dx .
(x2 + a2)k
3. B ypne 9 6enbix u 1 yepnslii map. Beinynu cpasy Tpu mapa. KakoBa BEpOSATHOCTb TOTO, YTO
BCE I11aphl Oelblie?

4. Bbluucnure MHTErpan i

OM2
[Tpumeps! SK3aMEHAIIMOHHBIX OUJIETOB:

Buner Ne 1
1. AV 1-ro nopsnka, oOuiye NoHATUS, YPaBHEHUS C Pa3AEISIOUIMMUCS IEPEMEHHBIMU.

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

3. Haiitu maccy mmactunsl: (X, y) =16X + 9y2 /12,D:x=1/4,y =0, y2 =16x,y>0.
4. Peumts 1Y y" — 4y’ + 4y = (x—1e*.
buner Ne 2
1. Onnopoansie /Y 1-ro nmopsaka.
2. IlpowusBomHas 10 HAIPABJICHHMIO.

3. BeluncauTs MHTErpaI Iﬂ xdxdydz, V:y=0,y=1x+2<1,x>0,z>0.
Vv
4, Peumts JIY Y"+2y'+5y =-2sin X.
buner Ne 3
1. Jluneitasie 1Y 1-ro mopsiaka, MeTOJ BapUallii OCTOSIHHON, METOJT TTOJICTAHOBKH.
2. Bpluncnenue NOBepXHOCTHOTO MHTErpaia 1-ro poxa.

3. Haiitim o6pem: V :Z=X+Y,z=Xxy,X+y=1x=0,y=0.

. . X
4. OmpenenuTs THI BEKTOPHOTO OIS a = (y3 —1)i+zcos ij -— K.

buner Ne 4
1. VYpaBHenus B noaHbIx quddepennnanax.

2. Brwruuciienne KpUBOJIMHEWHOTO HHTETpaja 1-ro pona.

3. BbIUHCIUTH KPUBOJMHEHHBIH HHTETPaJ j(4X2 - 3\/§ )dl ot Touku A(—1,0) mo ToukH
AB
B(0,1) mo mpsiMoid.
4. Pa3noxuth B psag Pypee nepuonndeckyro pynkuoo f(X) =7+ X ¢ nepuogom 27 .

buner Ne 5
1. AV BeicuIMX MOPSAIKOB, OOIIUE MOHSATHUS.

2. Pan ©ypoe. Psan Oypbe 1715 4eTHBIX U HEUETHBIX (PYHKIIMA.



3. BpuucauTh NOBEpXHOCTHBIN UHTETpai 1-ro pona ﬂ zds, o —u4acTh rUMEepOOINIECKOrO

(o2
napabosyounia z = Xy, BeIpe3aHHask HUJIUHIPOM x2 + y2 =4,
4. Permrs 1Y Xy 2dX + y(x2 + y2)dy = 0.
buner Ne 6
1. Jluneitapie 1Y BBICIINX TOPSIKOB, PEIICHUE JTUHEHHOTO OJHOPOIHOTO YpaBHEHH. MeTon
Ditnepa.

2. 3HaKolepeMEeHHBIE PsAIbl, YCIOBHAS U a0COIIOTHASL CXOAUMOCTb.

3. BbrumcnuTh NOBEPXHOCTHBIA HHTETPaAN 2-TO Pojia ﬂ ydxdz, rae o —BepXHSIsl CTOPOHA YacTH
o
2 2
napabonounna X“+y =2,0<z<2.
, X+8
4. Pemuts 1Y VY' = —y
10x—-y

buner Ne 7
1. Jluneitnple HeomHopoaHbie 1Y BeIcIMX mopsakoB. Meton Jlarpamxka.

2. Bpluncrienne NOBEpXHOCTHOTO UHTErpaia 2-ro poga. ®opmyna Ocrporpaackoro-I'aycca.

3. HaiiTi mMOTOK BEKTOPHOTO TOJISl @ Yepe3 YacTh MOBEPXHOCTH S , BBIPE3ACMYIO TIOCKOCTHIO
P (Hopmasb BHEIIHSSI K 3aMKHYTOW TOBEPXHOCTH, 00pa3yeMoii JaHHBIMUA TTOBEPXHOCTSIMHU ).
a=yi—xj+k,S:x*+y>=2z%(@z=>0),P:z=4.
4. Pemuts 1Y Yy =2xy '+i2 .
(y)
buner Ne 8
1. Jluneitnbie HeomHOpOAHBIE [IY CO criennabHON TPaBOM YacCThIO.

2. Bpruncrienne KpHBOJIMHEHHOTO HHTETpana 1-ro poaa.
3. Haiit moTok BekTOpHOTO OIS & = 3XZI — 2Xi + YK, uepe3 3aMKHYTYIO TIOBEPXHOCTh S

X+y+z2=2,Xx=1,
x=0,y=0,z=0.
4, Pemmts IV y"tgx = y" +1.

(HOpMaJTb BHEIIHSA). S :{

OM3
[Tpumepsl OMIIETOB Ha 3a4erT:

buner Ne 1
1. Metoa HeonpeeneHHbIX KOG (UIIMEHTOB MTPU PEIICHUN JTUHEHHOTO ypaBHEHUS.
2. [IpeoOpasoBanue Jlamnaca.

p-3

3 LT
3. Haiitn opurunan Pit2pt 430

II' ]
4. IpencraBuTh B anredpandeckoii hopme: ch {3 +-mi/4).

Buner Ne 2
1. Ouenka morpentHocT B opmMysie mapadot.
2. Uzo0Opaxenue pynknuu Xepucaiaa, Cost, sint.

|21 I, —35/4 = arg 2 =—10/4,
3. Brruepturs 001aCTh, 3aJaHHYIO0 HEPAaBEHCTBAMU J2t=t )<, A=argz< /



yy =042,
—_— ’ e
4. Pemuth ypaBHEHHUE #(0)=0, ¥ (0)=—2.
buner Ne 3
1. TlonsTHe QPyHKUMU KOMIUIEKCHON MEPEMEHHOM, Ppees U HENPEPhIBHOCTb.
2. Teopema mogoOus, ee mpuMEHEHHE.

3. BoCCTaHOBUTH aHATMTHYECKYIO QYHKIHIO ¥ (x, 9)=3x-12xy

2 -+ 3y 4y =3¢,

4. Pemmrh ypaBHEHHUE y{) =10, ¥y {O)=1

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

;""/—1+ipf’:i
=t

¥ =3 2y =0,

g0 =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. IIpescTaButh B anrebpanueckoil gopme: 5124 11/4).
z 2 T
4. Berunciuth UHTErpan | - dz, e L- gyra okpy>KHOCTH |Z| =1,0<argz< 3
L
buner Ne 6
1. JlorapudmMuyeckas u nmokazarenbHasi GyHKIIMH KOMILJIEKCHOM ITepeMEHHOM.
2. l'oMeTpruyecKuii CMBICT METO/a KacaTeIbHBIX.

(— B,

2dz
Zz—1)"

.3. IIpencraButh B anredpandeckoit hopme

.
4. Beruucuts uHTerpan | 21—t =5/

buner Ne 7
1. OGparHble TPUrOHOMETPHUUYECKUE U TUIlepOoInYecKre QYyHKIIMN KOMIJIEKCHOM MepeMEeHHOM.
2. uddepeHunpoBaHre OpuruHania.

F
3. IlpencraButh B anredpandeckoit popme Arecos (~—5)-

2—p
S TES T
4. Haiitu opuruHan:
buner Ne 8
1. [IpousBoHas GyHKIIMM KOMILIEKCHOM MEpEMEHHOMN, €€ FTeOMETPUUECKUIA CMBICTT.
2. MnTerpupoBanue n300paskeHUsl U OpUTHHAIA.

3. BOCCTAaHOBUTb aHAIUTHYECKYIO QyHKIMI0 ¥=2% —27, flO)=1.
4. Vicnonw3ys TeopeMy 00 HHTETPUPOBAHUHU U300paKEHUS HAUTH N300pakeHne PyHKITNN

1—et
f(t) = .
) "
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