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1. Heap, 321244 ¥ IUIAHUPYEMble Pe3yJbTATHI O0YyUEHUSA 0 JUCHHUILIAHE
Maremaruka

[lenpto ocBOoeHUs IUCHUIUIMHBI «MaTtemMaTtukay sBisieTcsi (OpPMHpPOBAHUE
JUYHOCTU  CTYJIEHTa, pPa3BUTHE €ro CHOCOOHOCTH K  JIOTUYECKOMY U
MaTEMaTHIECKOMY MBIIUICHUIO, TPHOOPETCHNE HABBIKOB PEIICHUS MAaTEMAaTHUYCCKUX
3a/a4, a Takxke (GOpPMUPOBAHME KOMIIETCHIIMN, HEOOXOIUMBIX I MCIOJIb30BAaHMS
MaTEeMaTUKH B y4€OHOI, HAy4HOU U TPO(PEeCCHOHATBHOM eI TEIbHOCTH.

3agayamMu JUCHUTUIAHBI SBJISIIOTCS:

e chopmupoBaTh y OOydYarOHIMXCS NpEACTaBlieHHEe 00 HIeIX M METolax
BBICIIICH MaTeMaTHKU;

* Hay4HUTh O0YYaIOIIMXCS METOAAaM PELICHUsI MaTeMaTUYECKHUX 3a]1ay;

* copMUpOBaTh HABBIKM Yy OOyYaroUIuXxcsi MO BBIOOPY MeETO/a pEHICHUS
KOHKPETHOW MAaTEMAaTUYE€CKOU 3aauu;

* MPUBUTH HABBIKK y OOyYarONIMXCS K PEHICHUIO MPUKIAIHBIX 3a/1a4
METOJaMU MaTeMaTUYECKOTO aHaIu3a.

Komnerenumu u uHIUKATOPHI, HOPMUPYEMBIE Y 00YUaAIOIIUXCS:

KOI[ 1 HAUMCHOBAHHEC KOMIICTCHIIMHN KOI[ N HAMMCHOBAHUC HHAWKATOpPa

OIIK-1 — CniocobeH pemath 3a1a4uu
po¢eCCHOHATBHON NeATEILHOCTH,
MPUMEHSA METOIbI MOJETUPOBAHHS, OIIK-1.1 — OGnamaet HaBbIKAMU TPUMEHEHUS
MaTeMaTUUECKOr0 aHaJIu3a, MaTeMaTHYeCKOro armapara
€CTECTBEHHOHAYYHBIC U
0OIIenHKEHEPHBIC 3HAHUS

2. MecTo aucuuIuiaHbl B cTpykrype OIT
[Tocnenyromue aucuumivabl  (Moaynu): Pusuka, MexaHuka, MOArOTOBKA K
IPOLIETYPE 3aIIUTHI U 3aIUTa BRITYCKHOM KBAaTU(UKAITMOHHON PabOTHI.

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

Bunx yuebnol paboThl Bcero | Bceero Cemectpbl

3E 4acoB 1 2 3
OBIIASA TPY JOEMKOCTSH ANCIHUTIJIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AVJIUTOPHAS PABOTA 7,3 | 262 | 120 | 90 52
Jlexuuu 2,95 | 106 | 52 | 36 18
[TpakTyeckne (CeMUHAPCKUE) 3aHATHS 435 | 156 | 68 | 54 34
JlabopaTopHbie pabOThHI - - - - -
CAMOCTOSATEJIBHAA PABOTA OBYUYAIOLIET'OCA 9,7 350 | 132 | 162 56
[IpopaboTka yueOHOrO MaTepuaia 7,7 | 278 | 96 126 | 56




KypcoBoii mpoekT - - - - -

Kypcoas paborta - - - - -

[ToaroroBka K IpOMEKYTOYHOM aTTECTALNU 2 72 36 | 36

w| O

[IpomexyTodHas aTTecTalus: €] C)

3.2. Conep:xkaHue UCHUIUVIMHBI, CTPYKTYPHPOBAHHOE MO Ppa3aejamM M
BH/IAM 3aHATHH

Paznensl Pacnpenenenue DopMbI 1 Nunexce
JACITMILTUHBI 2 TPYJIOEMKOCTH BHJI WHIUKATOPOB
§ 0 BM/1aM y4€OHON paboThl | KOHTPOIS bopMupyeMBIX
o ~ le) : te) KOMIIETCHITHUMN
* lBlele]
Paznen 1. 58 12 16 30 TK1,TK3 OIIK-1.1.3, OIIK-
Jluneiinas anrebpa u 1.1.V
aHaJIUTHYECKas
TCOMETPHS
Paznen 2. 126 32 44 50 TK1,TK2, OIIK-1.1.3, OIIK-
MaremaTndeckuit TK3 1.1.V, OIIK-1.1.B
ananus. Yacts 1
Paznen 3. 32 8 8 16 TK3 OIIK-1.1.3, OIIK-
Teopus 1.1.Y
BEPOSITHOCTEH
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-
MareMaTHdecKuit TK3 1.1.Y, OIIK-1.1.B
a"anus. Yactp 2
Pazmen 5. 60 8 12 40 TK3 OIIK-1.1.3, OIIK-
OCHOBBI TEOpUU TOJIA 1.1.Y
DK3aMeH 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 pyHKIHN 1.1.V
KOMILJICKCHOTO
MIEPEMEHHOTO
Paznen 7. 34 6 10 18 TK2,TK3 OIIK-1.1.3, OIIK-
OnepaunoHHoe 1.1.Y
HCUYHCIICHHE
Paznen 8. 30 4 8 18 TK3 OIIK-1.1.3, OIIK-
YyciaeHHbIe METOIE] 1.1.V
3auer 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 TUCHUNIHHBI




Paznen 1. Jlunetinas anreOpa u aHaTUTHYECKAst TCOMETPHSL.

Tewma 1.1. Marpuniel u onipeenurenu. Jlunelinas anredpa

Matpunpsl. Onpenenutenn. Meton Kpamepa pemieHuss cucTeM JHMHEHHBIX
ypaBHeHMM. JleWicTBuA ¢ Marpunamu. JIMHEWHBIE BEKTOPHBIE ITPOCTPAHCTBA.
JIuneiiHast 3aBUCHUMOCTh M HE3aBUCUMOCTh. Pa3MepHocTh W 0a3uc JIMHEHHOro
npocTpaHcTBa. basucHeli MuHOp MaTpuubl. Panr marpuusl. Beluncienue pasra
Matpulbl. COBMECTHOCTh CHUCTEM JIMHEWHBIX ypaBHeHHU. Teopema Kponekepa-
Kanennu. Pemenue cucrem meronom ["aycca.

Tema 1.2. BektopHas anredpa u aHaTUTHYECKAsi TEOMETPHUS

Bekrtop. JlexkapToBel KOOpAMHATBI BEKTOpa U TOuYKW. Hampasnsroniue
KOCHUHYChl BekTopa. JlnmmHa BekTopa. [leneHue oTpe3ka B JAHHOM OTHOILICHHH.
Jluneiinbie onepauuu Haj BekTopamu. basuc. CkanspHoe, BEKTOPHOE U CMEIIAHHOE
IIPOU3BEJECHUS BEKTOPOB, UX T€OMETPUUYECKUN cMbICI. [IpsiMas Ha MIIOCKOCTH, BUJBI
YPaBHEHMM IPSAMOM Ha IIIOCKOCTU. [IIOCKOCTH M mpsimast B IpOCTpaHCTBE. B3auMHoe
PacIoNoKEeHUE IUIOCKOCTEM M IpsAMbIX. Kpuble BrOporo mopszaka. I[loBepxHoctu
BTOPOTO MOPSIAKA.

Pa3nen 2. Marematnuyeckuii anainus. Yacte 1.

Tema 2.1. BBenenure B MaTeMaTHUECKUN aHAIU3

[TonaTre MHOXKECTBa, ONEpalvy HaJl MHOXKecTBaMu. Buawl uncen. OyHKIMS
JEHCTBUTEIBLHOTO MIEPEMEHHOT0, CIIOCOOBI 3a/1aHus, BUAbl. OCHOBHBIE 3JIEMEHTapHbIE
¢ynkuu, wux rpadukd. YuciaoBble mocienoBaTenbHOCTH. [lpeaen uymcnoBoi
nocnenoBarenbHocTd. Ilpenen ¢ynkmun. HenpepsiBHOCTh  GyHKIMU. Touku
pa3phiBa, UX KJIaCCU(PUKALIHSL.

Tewma 2.2. luddepennpanbroe ucuncienne GyHKIUu 0JTHON NepeMEeHHOU

[IpousBogHas (QyHKUMH, €€ TEOMETPUUYECKUA M MEXAHWYECKUH CMBICIL.
Huddepennman pynkuun. [IpousBoaHbie cloxHOM, 0OpaTHON (QyHKIMH, QYHKIUH,
3aJIaHHBIX HESBHO M MapameTpuyecku. [Ipon3BojiHas CIOXKHO-CTEIEHHONW (PYHKIUU.
OcHoBHbIe Teopembl o auddepeHupyeMbix GyHkmusax. I[lpousBoanbie u
muddepennuansl  Boicinx nopsaakoB. [Ipasmno Jlonurans. PaznoskeHrne oCHOBHBIX
aneMeHTapHbIX (QyHkumii mo ¢opmyne Teinopa. MccnepoBanus QyHKuMH U
NOCTpOeHUE Tpaduka.

Tema 2.3. ludppepenumanbHoe ucuucienne pyHKIMU MHOTUX EPEMEHHBIX

OYHKIMM HECKOJbKUX IEPEMEHHBIX, Mpeed M HEeNpepbIBHOCTh. YacTHbIE
npou3BOAHbIE U AuddepeHransl IepBoro M BhICIIEro NOpsAakoB. lIponsBomnas
CJIIOKHOU byHKUIUU. [Tonnas POU3BOIHAS. HesBHbie byHKIUU.
HuddepenuupoBanue HessBHBIX QyHKIUHN. [Iprnoxenus.

Tewma 2.4. IaTerpanpHOe UCUUCICHUE PYHKIIMN OJTHON TIEPEMEHHOM

ITepBooOpa3nas. HeompenelneHHbI HWHTEIpall W €ro CBOMCTBA. 3aMcHa
IIEPEMEHHOW W HHTETPUPOBAHHE II0 YacTAM B HEONPEIEICHHOM HHTETpaje.
WNHrerpupoBanre  panMOHAIbHBIX  JpoO€i, TPUTOHOMETPUYECKUX  (PYHKIIMH,
HEKOTOPBIX HPPALMOHAIBHBIX M TPAHCUEHJAEHTHBIX (QYyHKUUNA. OnpeneneHHbIHN
uHTEerpajg, ero cBoiicTBa. HecoOCTBeHHble HHTErpanbl. ['eomMeTpuueckue Hu
MEXaHUYECKHUE MTPUII0KEHUS ONIPEACIIEHHOTO UHTErpaa.

Paznen 3. Teopust BeposiTHOCTEN

Tema 3.1. DneMeHTBI TEOpUM BEPOATHOCTEMN

OcHoBHBIC TOHSATHS Teopuu BeposiTHocTe. KomOunaropuka. Teopembl



CJIOKEHHUSI U YMHOXEHHUSI BEPOSITHOCTEU. Y CIIOBHAsA BEPOSATHOCTh. DOpMyIia MOJHOU
BepositHocTu. Dopmyna baiteca. 3amaua 0 HaIe)KHOCTH JIEKTpUUECKOU 1ienu. Cxema
bepuynnu pacnpenenenusi BepositHocTen. Dopmyna Ilyaccona. Cryuaiinble
BEJIMYMHBI MU CIOCOOBI WX omnucaHus. JUCKpeTHas cllydailHas BeIWYMHA, €€
XxapakTepucTuku. HenpepblBHass ciydailHas BENWYMHA, €€ XapaKTEPUCTHKHU.
HopMmainibHOE pacripeiesieHue BEpOSITHOCTEN.

Pa3nen 4. Marematnueckui anainus. Yacte 2.

Tewma 4.1. KommiekcHbie yncna, GopmMbl KOMIUIEKCHOTO yucia. JlefcTBus Hajq
HuMU. O0JIaCTU ¥ TMHUHU HA KOMIUIEKCHOM TIIOCKOCTH

Tewma 4.2. O6pikHOBEeHHBIC AU (DEepeHIInaTbHbIE YPaBHCHUS

Huddepenunanbaple  ypaBHEHHs TIepBoro mopsaka. 3agada  Komm.
HuddepenunanbHple ypaBHEHHS BBICIIUMX MOPSAKOB. YPAaBHEHUS, AOIMYCKAIOIIHME
NOHIKEHHE Topanka. JluHeiHsle nudQepeHranbHble ypaBHEHUS BTOPOrO H
BBICIIETO TMOPAAKOB. MeToa Bapualiv IOCTOSIHHBIX. YPaBHEHHS C MPABOW 4YACTHIO
cnenuaibHoro Buga. CuctemMol nudpepeHraibHbIX YpaBHEHUN.

Tema 4.3. Teopus psiaoB

Yucnossle psiabl. 1Ipu3Haku CXOAMMOCTH PSAIOB C MOJOKUTEIBHBIMU YJICHAMMU.
3HaKoNepeMeHHbIEe psAbl. AOCONIOTHAas U YCJIOBHas cXoauMocTb. [Ipu3Hak
Jleitoanma. ®dyuknuoHansHble psanbl. O6macte cxomuMocTu. CTENEHHBIE PSIIBL.
NurepBan cxonumoctu. Teopema Abensd. Paasl Teitnopa 1 Makiopena. Paznoxxenue
¢yHkuuid B creneHHble psaabl. [lpunoxenuss psgoB. Pasznoxenue QyHkuii B
TPUTOHOMETPHUUECKUE Pl Dyphe.

Tema 4.4. KpaTHble UHTErpaJIbI

JIBoitHOM u aAByKpaTHbId wuHTerpai. CpoiicTBa. JIBOWHOW UWHTErpal B
NOJSAPHBIX KoopauHarax.  [Ipunoxxenusa. TpoWHOW UHTErpall B AEKAPTOBBIX,
MWIMHAPUYIECKUX U cheprudeckux koopauHarax. [Ipunoxenus.

Paznen 5. OcHOBBI TE€OpUU OIS

Tema 5.1. KpuBonuHeHbIE 1 TOBEPXHOCTHBIE MHTETPAJIBI

KpuBonvHenHble HHTETpanasl NEPBOIO M BTOPOro poxaa. IloBepXHOCTHBIN
WHTErpaJ NepBOro U BToporo pona. [Ipunoxenus.

Tema 5.2. BeKTOpHBIN aHAIU3 U 3JIEMEHTBI TEOPUU OIS

CkansipHble U BEKTOpHbIE Toyisl. [Ipon3BoaHas mo HampaiieHHIO. ['paaueHT.
Hupkynsmuss nons BAosib KpuBoil. I[loTok moinig dvepe3 moBepXHOCTb. Dopmyna
Octporpajackoro-I'aycca. JIuBepreHius BEKTOPHOTO MOJA, €€ (HU3NUSCKUN CMBICI.
®opmynbl Ctokca, ['puna. PoTrop BekTOpHOTO TOJSA, €ro (PU3MUYECKHH CMBICIH.
[ToTeHIMaNBbHOE U COJICHONATIBHOE TTOJIS.

Paznen 6. Teopust GyHKIIUMNA KOMIUIEKCHOTO IEPEMEHHOTO

Brruncnenue 3HAYECHUU byHKUMN KOMILIEKCHOTO IIEPEMEHHOTO.
HuddepenuupoBanue u wunrerpupoanue DOKII. Psng Jlopana. OcoObie TOUYKH.
Boruetsl. [lpunoxkeHuss K BBIUMCICHUIO ONPEAENIEHHBIX M  HECOOCTBEHHBIX
WHTETPaJIOB.

Paznen 7. OnepaniiOHHOE UCUHCIICHHE

[IpeoOpazoBanue Jlamnaca, oCHOBHBIE CBOMCTBa mnpeobOpazoBanuii Jlariaca.
[Ipunoxenus «  pemeHuto  auQepeHMAIBHBIX  ypaBHEHUH W CHCTEM
muddepeHnnanbHbIX ypaBHEHUH.

Paznen 8. UucienHbsle METOIBI



Nurepnonupoanue ¢yukmuii. [lpubnuxeHHoe pelieHrne anredpandecKux
ypaBHeHui.  [IpubnmkeHHOE  BBIYMCIEHUE  ONPEICIICHHBIX  HHTETPAaJIoB.
[Tpubmmkennoe perenue udhepeHInaTbHbIX YpaBHEHHH.

3.4. TeMaTH4YeCKHUI VIAH NPAKTHYECKHUX 3aAHATHHI

Pazpgen 1.

Martpunpl. Onpenenurenu. OOparHas matpunia. Meron Kpamepa pemienus
CHCTEM JIMHEHMHBIX YypaBHEHUU. PaHr wMarpuipbl. PemieHune cucTteM ypaBHEHUH
meTonoM [aycca.

Bekrop. CkansipHoe, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHUS BEKTOPOB.
[Ipssmas Ha 1mmockoctH. IInmockocTes M mpsmas B mpocTpaHcTBe. KpuBble BTOpPOro
MOpSJIKA.

Paznen 2.

Obnacte omnpenenenust (yHkuuu. YucioBble mocienoBaTenbHOCTH. [lpenen
YUCIOBOM mocienoBatenbHocTU. llpenen (¢yHkumu. bBecKOHEYHO Malble M
O0eckoHeuyHo Oonpuie. OTHOCTOPOHHUE MpEAeIbl. 3aMeyaTeNbHble peaeibl. Touku
pa3phiBa, UX KJIaCCU(PUKALIHSL.

Boruucnenne npousBogHoil (yHkumu. HuddepenuurpoBanue QyHKIUH,
3a/IaHHBIX HESBHO M MapameTpuyecku. [Ipou3BojiHas CIOXKHO-CTEIEHHONW (QYHKIUU.
['eomeTprueckuii cMbICH TTPOU3BOAHOMU. [Ipon3BOAHBIE BBICIIMX MOPSIAKOB. DopMyIia
Jletionuua. uddepennyansl BBICIIMX TMOPSAAKOB. BbIUuKMCclIeHHE MNpenenoB ¢
nomoieto npasuia Jlonuransa. Pa3noxenue 0CHOBHBIX 3JIEMEHTAPHBIX (PYHKIUI 110
dopmye Teitnopa. UccnenoBanus GyHKIIMU U TOCTpOEHUE Tpaduka.

YacTtHple TPOM3BOJHBIE TMEPBOTO W BhICHIEro TOpsAnkoB. JuddepeHiuab.
[IpousBognbie u nuddepeHranbl  CI0KHOW, HEIBHONW (QYHKIIMU HECKOJIBKUX
nepeMeHHbIX. [Ipuoxenust.

3amMeHa NEpPeMEHHOW M MHTETPUPOBAHHME [0 YacTsIM B HEONPENEIECHHOM
uHTerpane. MHTerpupoBaHuWE palMOHAIBHBIX  JApPOOEH, TPUTOHOMETPUUECKUX
GyHKIMH, HEKOTOPBIX  HMPPALMOHAIBHBIX U TPAHCIHEHACHTHBIX  (YHKIIUH.

Brruncnenue OMPEICIEHHOTO UHTEeTpaa. HecoOctBeHHEBIE WHTETpabl.
['eomeTpruecKkre U MEXaHUYECKUE MPUIIOKEHHUS ONPEETICHHOTO HHTErpaa.
Paznexn 3.

KomMOunaropuka. TeopeMbl ClI0KEHUSI 1 YMHOXKEHHS BEPOSITHOCTEN. Y CJIOBHAs
BeposiTHOCT. Dopmyna mnonHOW BeposTHOcTH. Popmyna baiieca. 3amaua o
HAJIEKHOCTH 3JIeKTpuueckoi nenu. Cxema bepHyum pacnpeneneHus: BEpOSITHOCTEN.
®opmyna Ilyaccona. JluckpeTHas ciiydaliHas BEJIWYHWHA, HENPEPBIBHAS CllydalHas
BEJIMYMHA.

Pasznen 4.

KommiekcHbie uucna, GopMbl KOMIUIEKCHOTO 4ucia. JIeHcTBHUS HaJl HHUMHU.
O6nacTu u TMHUMU.

Pemenune nuddepeHunanbHblX ypaBHEHUH TMEepBOro rmnopsijaka. Pemenue
nuddepeHIanbHbIX YPaBHEHUH BBICIIUX MOPSIKOB, JOMYCKAIOIMIMX TMOHMKEHUE
nopska. Pemenue oAHOPOAHBIX U HEOAHOPOAHBIX JUHEHHBIX TUdPepeHInaTbHbIX
ypaBHEHUH BBICIIUX MOPSAJIKOB C MOCTOSTHHBIMHU KO3(PPUIIMEHTAMHU.



HccnenoBanre CXOAUMOCTH  3HAKOIIOJOKUTEIBHBIX W 3HAKONEPEMEHHBIX
psaaoB. Haxoxnenue o6sactu cXoaIuMOCTH (YHKIIMOHAJIBHBIX U CTEMEHHBIX PSI/IOB.
Paznoxenne  ¢yHkumii B crenmeHHOM  psan.  Pasmoxkenme  QyHKmmii B
TpUTOHOMETpHUUYECKHE psaabl Dypbe.

JIBOMHOM  WHTErpaj, NOJSIPHBIE  KOOPAMHATBI.  TpPOMHOM  MHTErpad,
HWIMHAPUYECKUE U chepudeckrue KoopanHatel. [Ipunoxenus.

Pasznen S.

Beruuciienue KpUBOJMHEWHBIX HMHTETPAJIOB IEPBOTO U BTOPOrO poja.
[Tpunoxenusi. BerurciieHne MoBEpXHOCTHBIX UHTETPAJIOB MEPBOTO U BTOPOT'O POJIA.

CkansipHble U BEKTOpHbIE Toysl. [Ipon3BonHas mo HampaBiieHHIO. ['paaueHT.
ITorok moust yepe3 noBepxHocTb. Popmyisia Octporpanckoro-I'aycca. J(uBeprenuus
BEKTOpHOTO Toysi, ee (usmueckuit cmbicia. Dopmynsl Ctokca, ['puna. Portop
BEKTOPHOTO0 10J1s1. [ToTeHIIManbHOE U COJIEHOUAAIBHOE TTOJIA.

Paznen 6. Teopust GpyHKITNN KOMITJIEKCHOTO TEPEMEHHOTO

Brruncienne 3HA4YECHUU byHKIIIH KOMIIJIEKCHOI'O [IEPEMEHHOTO.
HuddepenunpoBanue u wunterpupoanue DOKII. Psg Jlopana. OcoOble TOUYKH.
Boruetsl.  [lpunokeHus K  BBIYHMCICHUIO OINPEACICHHBIX M HECOOCTBEHHBIX
WHTETPAJIOB.

Paznen 7. OnepaninoHHOE UCUUCIICHUE

[IpeoOpazoBanue Jlammaca, HaxOXXJIEHHWE OPUTHMHAIOB W U300pa’KEHUM.
OnepalmoHHbId MeTOJ pelieHus IudPepeHInaTbHbIX YPAaBHEHUM U CHCTEM
b depeHnnanbHbIX YpaBHEHUH.

Pa3nen 8. YUucneHHBIE METOIBI

WntepnionupoBanne QyHkuuit. [IpubnumxeHHOoe pemieHue anredpandecKux
ypaBHEHUH. [TpuOnukeHHOE  BBIYMCIEHUE  OMNPEACIICHHBIX  HHTErpaJioB.
[Ipubnuxxennoe pemenue AudpdepeHurnanbHbIX ypaBHEHUH.

3.5. TemaTu4ecKuii MJ1aH JJ1a0OPATOPHBIX padoT
JlaHHbI BUA pabOThl HE MPELYCMOTPEH YUEOHBIM IIAHOM.

3.6. Kypcosoii npoexkT /kypcoBasi padora
JlauHbIiA BUA pabOTHI HE MPETyCMOTPEH YUEOHBIM TJIAHOM.

4. OueHuBaHue Pe3yJbTATOB 00y4YeHUsI

OrneHnBaHWe pe3yJabTATOB OOYYCHHS IO JHUCIMIUIMHE OCYIIECTBISCTCS B
paMKax TEKYIIEro KOHTPOJS W TIPOMEXKYTOYHOW aTTeCTallud, IPOBOIUMBIX IIO
oabHO-perTuHroBoit cucreme (bPC).

[Ikaya oneHKH pe3yabTaTOB O0yUEHHUS 110 AUCIUILIUHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
3amiaHu- WHIMKATOpa KOMIIETEHIIUU
. . Hwuxe .
Kon Kon POBAHHLIC Breicoknit | Cpennuit Huszkun
KOMIIe- | WHAMKATOpa pe3yNbTaThI CpeIHEero
TEHUMH | KOMIIETEHIMN | OOYMEHHA N0 |1 85 116 100| o1 70 110 84 | 0T 55 10 69 0T 0 110 54
TUCITUTIIINHE
[ITkana oueHBaHUs




HEYJI0B-
YIOBJIET-
OTJIMYHO XOPOIIO JIETBOPH-
BOPHUTEIBHO
TCIBHO
3a4YTEHO HE 3aYTEHO
3HATH:
OCHOBHBIC
TIOHSITHS U
TBEPKJICHUS
YTBEPIHI N 3HaeT [Timoxo
aHATTUTHYECKON
OCHOBHBIE | 3HAET YpoBeHb
reOMeTpHH, 3HaeT .
ot MIOHSTHS W | OCHOBHBIC | 3HAHUU
JTUHEHON OCHOBHbIE
YTBEPKAC | MOHATHS U | HUXKE
anreopsol, MOHATUSA U
HUS, yTBEp)KIE | MUHHUMAJ
MaTEeMaTHYeCKO | YTBEpKIe
MOJKET HUS, BHOTO,
rO aHaJn3a, HUS,  HE
JOMYCTUTD | TOTyCKaeT | JOIycKae
TEOpPHUH JIOTIyCKaeT
. HECKOJIBKO | MHOT'O T rpyoOble
BEPOATHOCTEH, | OMIMOOK
HE IpyObIX | MEJIKHX onOKH
TEOPHH TIOJIS,
OIInO0K O1IMO0K
CIEIUATbHBIX
pas3zenoB
MaTEMaTHKHU
YMETh:
pearthb
OCHOBHBIE
3aaun
AHAJTMTUYECKOMN Ymeer YmMmeer [Ipn
OIIK-1 | OIIK-1.1. reOMETPUH, YmMmeer pemartb pemarh pelieHnn
JTUHEHHON pemiathb OCHOBHBIE | TUIIOBBIE | TUIIOBBIX
anreopsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTH
MaTeMaTHYECKO | YeCKue YecKue YecKHe YECKHUX
ro aHaJlu3a, 3aJa4M, HE | 3a/1a4H, 3a/a4u, 3amaqy
TEOPHUH JOITYCKAeT | JOIyCKAeT | JOIyCKaeT | JOIycKae
BEPOSITHOCTEH, | OIIMOOK HEOOJIBIIIK | MHOTO T TrpyObIe
TEOPHUH MOJIS, € OmuOKH | OMHOOK OIHUOKHI
CIEIUATBHBIX
pas3zenon
MaTEMaTHKHU
BIIQJICTh:
Bnaneer
Bnaneer A
Biangeer Hekotopsl | He
OCHOBHBIM
pa3INYHbI MU BIIaJICET
OCHOBHBIMHU u
MU TUIIOBBIMU | METOAAMU
METOJIaMU METOJIaMHU
METOAAMHU METOAAMHU | PEUICHHUs
peleHus 3a1a4q perIeHus
pelieHus pelieHus | 3ajaad,
MaTeMaTHYeCKO 3azad4,
3aj1a4, He 3azad, JI0ITyCKae
ro aHaJIM3a JOTyCKaeT
JIOTIyCKaeT JIOTIYCKAeT | T TpyOble
MEJIKHE
OIINO0K MHOTO OLIMOKHU
OLIMOKH
OIHUOO0K
OI_IGHO‘—IHI)IG MaTCpHraJIbl JJIsA IMPOBCACHUS TCKYHICTO KOHTPOJIA )41

IPOMEXYTOUHOM arTecTanuu mpuBeaeHbl B [lpunoxeHunn k pabodeld mporpamMme
JUCUUTUINHBI.

[TonHbI KOMILJIEKT 3aJJaHUM MU MAaTE€pUaIOB, HEOOXOJUMBIX JUIsl OLIEHUBAHUS
pe3yabTaToB 00yUYeHHU 10 AUCLUILUIMHE, XPAaHUTCS HA Kadeape pa3padoTuuka.



5. YueOHO-MeTOAU4YEeCKOEe U MHPOPMALIMOHHOE o0ecTieYeHue JUCHUTTHHBI

5.1. YueOHO-MeTOAMYECKOE 0O0ecneyeHue

OcHoBHas 1uTEpaTypa

1. Koncmekr nekmuii mo BeIcmied maTtemaTuke : momabld kype / . T.
[Tucemennbi. - 12-e u3a. - M. : Aiipuc-Ilpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - Teker : HEMOCPEACTBEHHBIM.

2. IlanteneeB, A. B. Teopus (GyHKUMA KOMIUIEKCHOTO NEPEMEHHOIO U
OMEpallMOHHOE HMCYMCIEHUE B MpUMepax M 3ajgavax : ydyeOHoe mocobue / A. B.
[TanteneeB, A. C. SxumoBa. — 3-e usn., ucnp. — Caunkr-IletepOypr : Jlans, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Texkcr : anexktpoHHbIl // Jlanb
3JIeKTpoHHO-O0nbMMoTeunas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBOACTBO K peHICHUIO 3a7ad MO0 TEOpPUHU BEPOSITHOCTEH W
MaTEeMaTUYECKON CTaTUCTUKE : yueOHoe rmocodue aist By30B / B. E. 'mypman. - 11-¢
u3l. , nepepad. - M. : Briciiee obpazoBanue, 2008. - 404 c. - (OcHoBbI HaykK). - [SBN
978-5-9692-0194-1. - TekcT : HEMOCPEACTBEHHBIN.

4. Teopus BEpOSTHOCTEM M MaTeMaTUYECKas CTAaTUCTHKA : y4yeOHOoe mocodue
st By30B / B. E. I'mypwman. - 12-e uza., mepepad. - M. : Briciee o6pazoBanue, 2008.
- 479 c. : un - (OcHoBbl Hayk). - ISBN 978-5-9692-0192-7. - Tekct
HETOCPEICTBEHHBIN

5. COopnuk 3ama4y no Bbicuiell matemaTuke. C KOHTPOJIbHBIMH padoTaMu. 1
kypc / K. H. JIynry, /1. T. Ilucemennsiii, C. H. ®enun, 1O. A. llleBuenko. - 9-e uzm. -
M. : Aiipuc-Ilpecc, 2013. - 576 c. : un. - (Boiciee o6pazoBanue). - ISBN 978-5-
8112-5166-7. - TeKCT : HENMOCPEACTBEHHBIM.

6. Harancon, U. I1. Kpatkuii Kypc BbICIIEH MaTeMaTHKU : yaeOHOe mmocooue /
W. I1. Hatancon. — 10-e uzna., crep. — Cankr-IletepOypr : Jlanb, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — Tekct: onekTpoHHBIH / JlaHb : 3JIEKTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/210320.

7. Ilymkaps, E. A. Kypc marematuku 11l TEXHUYECKUX BBICIIMX YYEOHBIX
3aBeaeHui : yueOHoe ocobue / E. A. Ilymkaps, H. A. bepkos, A. . MapTteiHeHKoO.
— 2-e¢ u3a., ucnp. — Cankr-IletrepOypr : Jlawb, 2022 — Yacts 4 : Teopus
BEpOSITHOCTEW M Maremarnueckas craructuka — 2022. — 304 c¢. — ISBN 978-5-
8114-1561-8. — Tekcr: anexkTpoHHbIA // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/211382.

8. 3anmopoxern, I'. 1. PyKoBOACTBO K PEHICHHIO 3a7a4 MO MaTeMaTHUYECKOMY

aHanuzy : ydeOHoe mocooue / I'. W. 3amopoxen. — 8-e uza.,crep. — CaHKT-
IlerepOypr : Jlanb, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — TexkcrT :
AJIEKTpOHHBIN //  Jlanb : d2JeKTpoHHO-OuMOnmoTeuHass cucrtema. —  URL:

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

9. Kysnenos, JI. A. COopHUK 3a1aHUil TIO BBICIICH MaTeMaTUke. THUIOBBIE
pacuetsl / JI. A. Ky3nenoB. — 15-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texkcr : »nexkrpoHHbIN // JlaHb
NIeKTpOoHHO-O0ubMoTeunas cucrema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrtenronslr, I'. M. OcHoBBI MaTeMaTHUeckoro ananamsa. Yactes 1 / I'. M.
@uxTteHromnpil. — 15-e uzna., crep. — Caunkr-IlerepOypr : Jlanp, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct: »>neKTpoHHBIA // JlaHb : 3JIEKTPOHHO-


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

oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/289001.

11. ®uxrtenronslr, I'. M. OcHOBBI MaTeMaTHUeckoro ananmsa. Yacte 2 / I'. M.
duxtenronpi. — 14-¢ u3ma., crep. — Cankr-IlerepOypr : Jlans, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekcr : »21ekTpoHHBIN //  JlaHB : 3JICKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/297692.

JlononHuTeNbHASA IATEPATYpA
1. Jemunosuy, b. II. COopHUK 3a7a4 U yHOpaKHEHU MO MaTeMaTHYECKOMY

aHanuzy : ydebHoe nocodue mnsa By3oB / b. I1. JlemunoBuu. — 24-e usn., crep. —
Cankrt-IlerepOypr : Jlawp, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — TekcT :
AJIEKTpOHHBIN //  Jlab : o2JeKTpoHHO-OuMOimoTeuHass cucrema. —  URL:

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

2. Ilyraues, B.C. Teopusi BeposSITHOCTE M MaTeMaTH4yecKas CTAaTUCTHUKA :
yueOnuk / B.C. [lyraueB — Mocksa : Tpancnioptaas kommanus, 2017. — 496 ¢. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Tekct
AIEKTPOHHBIM.

3. Munoctes, B. b. Kypc Marematnku ajis TEXHUYECKUX BBICITUX YICOHBIX
3aBeAeHUi : ydyeOnoe mocobme / B. b. Mwunocnes, B. A. Jlaxosckmii, A. .
MaptbeiHenko. — 2-e usa., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yactp 2 :
OYyHKIIMM HECKOJbKUX MepeMeHHbIX. MHTerpanbHoe ucuucienue. Teopust mojas —
2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Texkcr : anexkTponHslii / Jlanp :
aeKTpoHHO-O0nOImoTeunas cucrema. — URL: https://e.lanbook.com/book/211355.

4. Munocres, B. b. Kypc matemaTuku juisi TEXHUYECKUX BBICIINX YYEOHBIX
3aBeqieHuH : yueOHoe rocooue / B. b. Munocrues, B. I'. 3yokoB, B. A. JIsxoBckuit. —
2-¢ u3a., uctp. — Cankrt-IletepOypr : Jlanb, 2022 — Yacte 1 : AHanuTudeckas
reometpusi. [lpenenst u psgapl. OyHKIMKW U TPOU3BOAHbBIE. JIMHEWHAsT U BEKTOpHAs
anre6pa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : 2neKTPOHHBIH //
Jlanp : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopust BEposSTHOCTEM M MaTeMaTU4YECKas CTAaTUCTUKA. ba3oBhIM Kypc C
npuMepamMu M 3afadamMu . yuyebHoe mocobme nans By3oB / A. WM. Kubsyn, E. P.
l'opsiunoBa, A. B. Haymos ; non pen. A. W. Ky63yHa. - 3-e u3z., nepepad. u gof. -
M. : OUSMATIIAT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Tekcr :
HEIOCPEACTBEHHBIN

6. WBanoB, b. H. Teopuss BEposATHOCTENM M MaTEeMaTHYECKas CTAaTUCTHUKA :
yuebHoe nmocobue / b. H. UBanoB. — 2-e u3x., ucnp. u gon. — Cankr-IletepOypr :
Jlanb, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — TeKkcT : 2JIEKTPOHHBIH //
Jlanp : AIEKTPOHHO-OMOIMOTEUHAS CHUCTEMA. — URL:
https://e.lanbook.com/book/206201.

7. O6bikHOBeHHBIE MU PepeHnnanbabie ypaBHeHus : yueOHoe nocooue / 3.X.
3akuposBa. - Kazans : KI'DY, 2007. - 57 c. - 27.88 p. - TekcT : HEMOCPEACTBEHHBIH.

8. IIpakTrueckue 3ansaTus o matematuke (1 cemectp) : mpaktukym / coct. T.
N. AdanaceeBa [u ap.]. - Kazawp : KI'DQVY, 2011. - 120 c. - 4039. - Tekcr :
HEIOCPEACTBEHHBIN.

9. IlpakTrueckue 3aHATUS IO MAaTeMaTHKe (2 ceMecTp) : MPaKTUKyM / cOCT.: 3.



X. 3akupoBa, H. B. Hukonaesa. - Kazans : KI'DY, 2011. - 111 c. - 4047. - Texkcr :
HETIOCPEICTBEHHBIN.

5.2. UudopmanuoHHoe odecnieueHmne
5.2.1. DIEKTpOHHBIE U UHTEPHET-PECYPCHI

1i\/r(121 HanMeHoBaHue 1€KTPOHHBIX M HHTEPHET-PECYPCOB Cchuika

1 |9nekTpoHHO-01OIMOTEYHAs cucTeMa «JIaHby https://e.Janbook.com/

2 |DnexkTpoHHO-O0MOIHOTEeYHAsl cucTeMa «ibooks.ruy https://ibooks.ru/

3 |9nexTponHO-6MOIMOTEYHAS cucTeMa «book.ruy https:/www.book.ru/

4 |DHIMKIONEINH, CIOBAPH, CTIPABOYHUKH http://www.rubricon.com
5 |Ioptan "OtkpsiTOe 06pa3zoBanue" http://npoed.ru

6 [EnmHoe 0KHO JlocTyna K 00pa3oBaTeabHbIM pecypcam  |http://window.edu.ru

5.2.2. Ilpodeccuonanvupie 0a3bl AaHHBIX / MHpOpMalMOHHO-CIPAaBOYHBIE

CHUCTEMBI
Ne HanmenoBanue npodeccnoHaibHbIX 0a3 JaHHBIX Anpec Pesim
/1 P A P JIOCTyTa
1 |Poccwmiickas HanmoOHAIbHAST OMOIHMOTEKA http://nlr.ru/ http://nlr.ru/
2 |Hayunas snexrponnas oubnunorexka eLIBRARY.RU http://elibrary.ru kﬁp /lelibrary
3 |HamumonanpHas snmektponHas oudnonorexa (HOB) ilttps://rusneb.ru Iﬁ})s://rusneb
4 | Texmeckas 6u6morexa http://techlibrary|http://techlibr
.ru ary. ru
5 |OGmepoccuiickuii MaTeMaTH4YECKH mopTan hitp://www.mat |http:/www.m
Hep P hnet.ru/ ath net.ru/
5.2.3. JIutieH3uoHHOe ¥ CBOOOJAHO  pacCHpOCTpaHSAEMOE MPOrpaMMHOE
o0ecreyeHre JUCIUUILIMHBI
Ne HanmenoBanue nporpaMMHOro PexBu3nThI
Onucanue
/1 o0ecriedeHus MOATBEPIKIAIOIIHNX
[Tonp30oBaTenbCckas 3A0
1 |Windows 7 Ilpodeccrnonansuas (Starter) "CodrJlaitaTperin"
OTIEPAMOHHAS CUCTEMA |n: 511 25486 or
I1 a Ka 3A0
2 [Windows 7 [Ipodeccuonansuas (Pro) O/Ib30BATCIILCKAA "Co¢rJlaitaTpeiin"
ONEPAIMOHHAS CHCTEMA | \e 511 25486 ot
Eacl)cf TaMM HPHKﬂaHHIf; 340
3 MATLAB Academic new Product From Ie)m g; st 3aﬂaq "Co¢rJlaitaTpeiin"
10 to 24 Group Licenses (per License) P M87IN02013.39442 Hencka.
TEXHUYECKUX
o paBo. beccpouno
BBIUMCIICHUH.
Cuctema noucka|CBoOoHAs — JIMLEH3US
4 |bpaysep Chrome uHpopmauuu B cetu|Heuck. IIpaBo.
VHTEPHET beccpoyno



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 mporpamm mist|CBOOOIHAS — JTUICH3US
5 |Adobe Acrobat co3nanusi U mpocMoTpa|Heucki. paBo.
daiinos dopmara PDF _|Beccpouno
MO nmns >dpdexruBHOrO|CBOOOTHAS — TUIICH3US
6 |LMS Moodle OHJIAMH- Hewnck. paBo.
B3aUMOJICUCTBUSA beccpouyno

6. MaTtepnajibHO-TEXHHYECKOE o0ecnedyeHue U CUUIINHbI

HanmeHnoBanue Buga HanmenoBanune yueOHOM
y4eOHOH pabOTHI ayIUTOpUH, [TepeueHb HEOOXOUMOTO 00OPYIOBAHHS U
CHeIMaTU3UPOBAHHON TEXHUYECKUX CPEICTB 00yUEHHS
1a00paTOpUH
Jlexkumu Y4eOHas ayauTopus s Crienmanv3upoBaHHAs y4uecOHas MeOeb,
MIPOBEICHHS 3aHATUH TEXHUYECKUE CPEACTBAa OOYHYEHHs, CIy)Kalue
JICKIIMOHHOTO THIIA JUISL TIpEJICTaBIIeHUsT y4eOHOM uHpopMauu

00JbIION ayaUTOpUH  (MYJBTUMEAUMHBIN
MPOEKTOp, KOMMbIOTEp (HOYTOYK), KpaH),
JIEMOHCTPAIIMOHHOE obopyioBaHue,
y4eOHO-HaTJIsTHbIe TOCOOHSI

[Mpaktuueckne |YueOnas  aymuropus | Crenuaim3upoBaHHas ydeOHas MeOenb,

3aHATHU HPOBEACHNA 3aHATHH| TeXHUYECKUE cpeacrsa o0OydeHus
CCMUHAPCKOTO THIA,| (MyJIbTUMEIUNHBIA MPOEKTOP, KOMIBIOTED
TPpYyHOIIOBBIX n I/IHI[I/IBI/II[X- (HoyTGyK), 3KpaH) u ap.
AJIbHBIX KOHCYJIbTAallH,
TCKYLICTO KOHTPOJIA n
HpOMC)KYTO‘IHOI‘/JI ATTCCTAallu1
CamocrostenpHass |KoMnbloTepHslil Kiace ¢ CrneunanusupoBaHHasi yueOHas MeOenb Ha
pabora BbIxoziom B MuTeprer B-600a | 30 mocamounbix mect, 30 KOMIIBIOTEPOB,
TEXHUYECKHE CpeacTna oOy4deHus
(MybTUME-TUIHBIN TPOEKTOP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), BHJIEOKAMEDHI,

MPOrpaMMHOE 00CCIICUCHHE
Crnennan3upoBaHHasi MeOEIb,
KOMIIbIOTEPHAs TEXHUKA C BO3MOKHOCTBIO
BbIX0/1a B IHTepHeT u o0ecnieueHneM
nocryna B QUOC, sxpaH, MyJIbTUMEANNHBIN
IPOEKTOP, MPOTPaMMHOE o0ecTieueHHe

YuraasHbBIHA 3411
oubIMOTEKU

7. Oco0eHHOCTH OPraHM3alu 00pPa30BaTEIbLHOM AeITeJbHOCTH IJIsl JIUIL €
OrpaHUYEeHHbIMH BO3MOKHOCTSIMM 3I0POBbSI 1 MHBAJIMJI0B

JIutia ¢ orpaHMYEHHBIMHA BO3MOXKHOCTSMU 310poBbs (OB3) 1 MHBaIHMIBI UMEIOT
BO3MOKHOCTh OECIIPEISTCTBEHHO MNepeMeIaThcsi M3 OJHOTro y4eOHo-1abopaTopHOro
KOpIyca B JAPYTOil, MOIHATHCS Ha BCE OJTaXH Yy4eOHO-TaOOPATOPHBIX KOPILYCOB,
3aHMMAaTbCsi B Y4YEOHBIX M HMHBIX TIOMEUICHHSX C Y4eTOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHUS U COCTOSIHUSA 37J0POBbSL.

Jns obyuenus nun ¢ OB3 v MHBaNUAOB, UMEIOLIMX HApYLIEHHUS OIMOPHO-
JIBUTATEJIBHOTO amrmapaTa, 0OeCHEeUeHbl YCIOBUSl OECHPENATCTBEHHOTO JOCTYNa BO
Bce y4yeOHble nmomenieHus. Miupopmalus o cnennaibHbIX YCIOBUAX, CO3AAHHBIX IJIs
oOyuaronuxcst ¢ OB3 u wuHBaMMIOB, pa3MelIeHAa Ha CailiTe YHHBEPCHUTETA
www//kgeu.ru. VimeeTcst BO3MOKHOCTb OKa3aHUsI TEXHUYECKON ITOMOIIM aCCUCTEHTOM,



http://www.kgeu.ru

a TaKXke yCIyT CypJONepeBOTUUKOB U TH(PIOCYPAONIEPEBOAUNKOB.

Jlnst aganTanuy K BocnpusaTuio junamu ¢ OB3 u uHBanumamMu ¢ HapyneHHbIM
CIIyXOM CIIpaBOYHOr0, y4eOHOro MaTepuaja IO JIUCHUIUIMHE O00ecleynBaloTCs
CJIEIYIOLUE YCIIOBUSA:

- ISl Ty4lI€il OpUEHTalNU B ay IUTOPHH, IPUMEHSFOTCS CUTHAJIBI ONTOBEIICHUS
0 HayaJsle 1 KOHIIE 3aHATHUSA (CIOBO «3BOHOK» IMUILETCS HA TOCKE);

- BHUMaHue crnabocisluaniero oOydYaroulerocs MpUBJIEKAETCS I1e€1aroromMm
KECTOM (Ha IJIEHO KIIAJETCS pyKa, OCYIIECTBIIAECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas Cc OOyYarOIIMMCS, MEJAroru4eckuii padOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TMPEUIOKEHUSIMU, OOecrneunBasi BO3MOXKHOCTb
YTEHUS 110 TyOaMm.

KoMmnencanusi 3aTpyiHEHHI pPEYEBOrO M HWHTEUIEKTYaJIbHOTO Pa3BUTHS
ciabocapIanmx 00y4aronuxcsi MPOBOIUTCS MTyTEM:

- HCIIOJIb30BAHUS CXEM, IMAarpamMM, pUCYHKOB, KOMIIBIOTEPHBIX IIPE3ECHTALUN C
TUIEPCChIIKaMU, KOMMEHTUPYIOIIUMHU OTIE€IbHbIE KOMIIOHEHTHI H300paXKeHUS;

- PETYJISIPHOTO TMPUMEHEHMsI yHpaXHEHUM Ha rpapuueckoe BBIJICICHUE
CYILIECTBEHHBIX IPU3HAKOB MPEAMETOB U SIBJICHUI;

- obecnieyeHus: BO3MOYKHOCTH JUII OOYy4YaroIIerocss IOJYYUTh aJpECHYIO
KOHCYJIBTALIMIO TI0 3JIEKTPOHHOM MOYTE [0 MEPE HEOOXOIUMOCTH.

JIns agantanuy K BocnpusaTuro Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapylmeHUsAMHA
3peHus CIIPABOYHOTO, y4eOHOTO, MIPOCBETUTENIHCKOTO MaTtepuana,
PEeIyCMOTPEHHOTO 00pa30BaTeIbHOM MPOrpaMMOi MO BbIOPAHHOMY HaIpPaBJIECHUIO
MOJITOTOBKH, OOECIIEYMBAIOTCS CIIECIYIOIIUE YCIOBUS:

- BeJIeTcs ajanTtanus opUIManIbHOro caiita B ceTu HTEpHET ¢ y4eToM 0COOBIX
noTpeOHOCTEN MHBAIMIOB 110 3PEHUI0, 00ECIIEYMBACTCS HATMYNE KPYIMHOMIPUGPTOBOM
CIpaBOYHOM MH(GOPMAIIMH O PACTTUCAHUU YUCOHBIX 3aHSTHIA;

- IeIaroTUYecKkuii  paboTHUK, ero coOecegHUK (TP HEOOXOAMMOCTH),
OPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00YUYaIOUIMMCS, IPU 3TOM KasKbIi
pa3 Ha3bIBaeTCs TOT, K KOMY IeIaroTH4YecKHil paboTHUK oOpaliaercs;

- IEWCTBHSI, JKECThI, MEPEMELIECHUs IE€JAarorHYecKoro pabOTHUKA KOPOTKO M
SICHO KOMMEHTHUPYIOTCS;

- meyatHasg uWHGOpMaIMs MpeaocTaBisgeTcss KpynHeiM mpudptom (ot 18
IIYHKTOB), TOTAIbHO 03BYYMBAETCS;

- o0ecrneunBaeTcs HEOOXOAUMBIN YPOBEHb OCBEIIICHHOCTH TTOMEIIECHUH;

- PEJIOCTABIISIETCS] BO3MOKHOCTh HCIIOJIB30BAaTh KOMITBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aMKUCH 00BSICHEHUH Ha AUKTO(OH (I10 KeTaHU0 00yJaroInuXCs).

dopMa mpoBeAeHUS TEKyLIed W MPOMEXKYTOUHOM aTTecTalud s
oOyyaroruxcst ¢ OB3 u MHBaNKUI0B OMNpeAeNseTcsl NeJarornieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM miaHoM. [Ipu HeoOxomumocTu obywatomemycs ¢ OB3,
MHBAINULy C YYETOM HUX MHAMBHUIYaJIbHBIX MCUXO(DU3NUECKUX OCOOCHHOCTEH aaercs
BO3MOKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JINOO MPEIOCTABIACTCS
JOTOJHUTENBHOE BpeMs JIJIsl IOJATOTOBKHU OTBETA.



8. MeTtoanueckne peKOMEeHAAUNMH ISl NMpenoJaBaTesieil M0 OpraHu3anuu
BOCIIMTATEJbHON PadoThI ¢ 00y4AHOIIMMHUCS.

Meroanueckoe obecneueHre npouecca BOCIUTaHUs 00y4aroIMXCs BBICTYIIAET
OHUM U3 omnpeaesstomux (akTOpoB  BBICOKOTO KadecTBa 0Opa3oBaHMUS.
[IpenogaBarenb By3a, JIEMOHCTPUPYS BBICOKHI TPOQPECCUOHATN3M, HPYIHUIIHIO,
YETKYIO TPAKJIAHCKYIO TTO3UIINIO, CAMOIUCIIUIUIMHY, TBOPUYECKUM TTOAXO0/] B PEIICHUU
npodeccoHanbHbIX 3a/Jad, B XOJie 00pa3oBaTeNbHOrO Ipollecca CIOCOOCTBYET
bopMHUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peanu3zanuu OUCHUIUIMHBI MPENOAABAaTENb MOXKET HCIIOJIb30BaTh
CJIEIYIOIME METO/Ibl BOCITUTATEIHbHOU PaOOTHI:

- MeTonbl (OpMHUPOBAaHMS CO3HAHUSA JWYHOCTH (Oecenma, AUCIYT, BHYIIEHUE,
WHCTPYKTAXK, KOHTPOJIb, OOBSCHEHHE, MPUMEpP, CAMOKOHTPOJIb, pacCKa3, COBET,
yOexaeHue u ap.);

- METOJIbl OpraHU3alMU JEATEIbHOCTHU U (DOPMUPOBAHMS OIbITA MOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TeJaroruyeckoe TpeOoBaHUE, MOPYUYCHHUE,
MpUYYECHHUE, CO3JaHNE BOCTIUTHIBAIOIINX CUTYAllUM, TPEHUHT, YIIPaXKHEHUE, U Ip.);

- METOJbl MOTHBAIIUU JIESITEIHLHOCTH U TOBeAeHUs (0100peHue, MOOIIPEHUE
COIIMAJIbHOM AaKTUBHOCTH, IOpHIIAHWE, CO3JaHUE CHUTYaluil YycIexa, CO3JIaHue
CUTYAIlUH JIJIs1 SMOIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JP.)

[Ipn peanuzanuum AUCUUIUIMHBL  [PENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJIEAYIOIIUE HAMIPABIICHHS BOCIIUTATEIbHON IEATEIIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumarue:

- hbopMUpOBaHUE Y OOYYAIOIIUXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCHUCKOMN
UICHTUYHOCTH, YBRKECHUS K CBOEH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE U
00IIeCTBE TyXOBHO-HPABCTBEHHBIM M COIIMOKYJIFTYPHBIM IIEHHOCTSIM, K HAITHOHAJILHOMY,
KyJbTYPHOMY W HWCTOPUYECKOMY Hacleauio, (OpPMHUPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hhopMuUpOBaHUE y O0YUAIOIIUXCSl aKTUBHOM TPaXkIaHCKOW MO3UIIMK, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJIbTYpPHBIX, JYXOBHBIX U HPABCTBEHHBIX HEHHOCTSIX POCCHICKOIrO
oOmiecTBa, JJisi  TOBBIIICHUS CIIOCOOHOCTHM OTBETCTBEHHO pEaIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE MpaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJIUTHUYECKON KYJIbTYpPbl OOYYAIOIIUXCS, PACIITUPEHUE
KOHCTPYKTHUBHOI'O y4YacTUsi B IPUHATHM PELICHHUM, 3aTparuBaloIMX HX MpaBa M
UHTEPECHI, B TOM YHCJI€ B PA3IUYHBIX OpMax camMOOpraHu3aluu, CaMOYIIPaBICHHUS,
0O0IIIECTBEHHO-3HAYUMOM JIeSITEIbHOCTH;

- popMUpOBAaHHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX yCTaHOBOK
JUYHOCTH,  MO3BOJSIONIMX  HPOTUBOCTOSITH  AKCTPEMU3MY, KceHohoouwu,
JUCKPUMUHALIMM [0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIlMOHAJIbHBIM
npU3HaKaM, MEXKITHUYECKOH M MEKKOH(PECCHOHAIBHOW HETEPIUMOCTH, APYTHM
HETaTUBHBIM COLIMAILHBIM SIBIICHUSIM.

LlyxoeHo-npascmeennoe eocnumaHue:

- BOCIIUTaHHE YYyBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIIUBOCTH,



YBAKEHMS K POAUTEISAM, YUUTEIAM, JIFOASAM CTApLIEro ITOKOJIECHHUS;

- popMupoBaHME MNPHUHLMIIOB KOJUIEKTMBM3Ma U  COJMIAPHOCTH, JyXa
MUJIOCEPJIUSI U COCTPaJaHUsi, MPUBBIUKK 3a00TUTHCS O JIOASX, HAXOIALIUXCS B
TPYAHOM KU3HCHHOMN CUTYaILUU;

- (popMHUpOBAHUE COTUAAPHOCTH U UYBCTBA COLMAIBHOW OTBETCTBEHHOCTH IIO
OTHOILLIECHUIO K JIFOASM C OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 30POBbBS, MPEOJOJICHUE
IICUXOJIOTUYECKUX OapbepoB MO OTHOLIEHUIO K JIIOASAM C OTrpaHUYEHHBIMU
BO3MOKHOCTSIMU;

- popMHUpOBaHHE SMOIMOHAIBHO HACBIIIEHHOIO M JYyXOBHO BO3BBILIEHHOI'O
OTHOILIEHUS] K MUPY, CHOCOOHOCTH UM YMEHHUS TepellaBaTh APYTUM CBOW CTETUYECKHIM
OIIBIT.

KynemypHno-npoceemumensckoe gocnumarue:

- popMHUpOBaHUE 3CTETUUECKON KapTUHBI MUPA;

- popMupoBaHuE yBaXEHUSI K KyJIbTYPHBIM LIEHHOCTSM POAHOIO rOpoja, Kpas,
CTpaHblI;

- IOBBIIIICHUE TIO3HABATEIbHON aKTUBHOCTH O0YYaIOLIUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popMHpOBaHUE y 00YUaAIOIIUXCS HAYYHOIO MUPOBO33PEHNUS;

- popMHUpOBaHUE YMEHUS TIOJy4aTh 3HAHUS;

- (popMHUpOBAaHME HABBIKOB aHaJM3a U CHHTE3a MH(POpPMALMHM, B TOM YHUCIE B
npodeccroHanbHO 001aCTH.

BHocuMBbIe H3MEHEHU U YTBEPKIACHUS HA HOBbI y4eOHBbI roj
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OueHouyHble MaTepualbl MO JUCHMUILUIMHE, MPEIHA3HAYEHHbI ISl OLICHUBAHMS
pe3yiabTaTOB O0yUEHUS HA COOTBETCTBUE WHINKATOPAM JTIOCTHKEHUSI KOMITETEHIIUN.

OrneHnBanue pe3yabTaTOB OOYYEHHS MO MHUCIMIUIMHE OCYIIECTBIACTCS B
pamkax Tekyiiero koutposs (TK) u mpoMexxyTouHO# arrecTaiuu, IpOBOAUMBIX MO
oaibHO-perTuHroBoit cucreme (bPC).

1.TexHosiornueckasi Kapra

Cewmectp 1
PeliTuHrOBEBIC TOKA3aTEIN
a A =
=t S Sle | 8l =
= | 8| 25| B |Eg| B2y 3
= = A ;:4 o= a N4 as) 0 4 T =)
=2 | 8| E=| S |EF| S |EH o | © &
HaumeHnoBanue paznena 3B Z 0w 2|8 | 2|8 u 2 e s
= | x| E~| |5 E|l=5 8| &5
Q. O = = A =~ = A = A ~ o O
o ™ g | E B g |E& H |8 E S =
S o B S e Bl e85 =
> = ” = & = S QO «
5 o \© b5 o \© ) o \© =7
2= IR | BN =
Pa3znen 1. « Jluneiinas anrebpa | TK1
M aHAJIMTHYeCKasi TCOMETPHSD»
pH? 15 0 15| 15
Pazgen 2. «MareMaTuuecKui
aHamm3. Yacts 1»
KonTponbhas pabota 15
Pazgen 2. «MareMaTHdeCcKUi TK2
15 0 15 15
aganaus. Yacte 1»
KonTponbhas pabora 15
Paznen 1. « JIuneitnas anre6pa | TK3
H aHAJIUTUYECKAs T€OMETPHUS»
Pazgen 2. «MareMaTHUECKUHA
25 0 25 25
aganu3. Yacts 1»
Paznen 3. «Teopus
BEPOATHOCTEI
Konrpomsnas pabora 15
Konnoksuym 10
IIpomexyrounast arrecrauuss | OM1 0-45
(3x3aMeH)
B nmucemenHoi Gopme mo
0-45
ouneraM
Cemectp 2
PeliTuHTOBEIC TOKA3aTENH
- =4 =)
= Sle | 3|2 | e .
Sz | 2| 2| B2y |2y | E
= & a Zolax Z |a&ax g 2
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Paznen 4. « MaremaTnaecKuit TK1 15 0 15 15




aganus. Yacte 2»

KonTponbnas pabora 15

P . i
asgena 4. « MaremaTuueckui TK2 15 0 15 15
aHanu3. Yacte 2»

KonTponbHas pabora 15

Pazpnen 4. « MatemaTuueckuit TK3
U 2

a"anm3. YacTsp 2» 55 | o | 25 25

Pa3nea 5. «OcHOBBI TEOpUN

T10JIs1»

KonTponbHas pabora 15

Komnoxsuym 10

IIpome:xyTounas arrectauuss | OM2

0-45
(3x3aMeH)

B mucemenHo# hopme 1o
Owmteram

Cemectp 3

0-45

PeliTHHTOBEBIC TTOKA3aTEIIH

HaumeHnoBanue paznena

DopMEBI U BUJ
KOHTPOJIS
oautel k TK2
oamwel k TK3

I Texymumii KOHTPOIB
JlommoTHNTETEHBIC
oamel k TK1
IT Texyuumii KOHTPOIH
JloTOJTHUTETbHBIE
I Texkyuuit KOHTPOIBL
JlononmHuTebHBIC
Htoro
IIpomexxyTouHas
aTTecTaIus

Pa3nen 6. «Teopust pyHKImi TK1

.
9}
(]
i
9}
[y
n

KOMILICKCHOI'O ICPEMCHHOT' 0»

KonTponbhas pabora 15

Paznen 7. «OnepanuonHoe TK2 151 o 15 15
HCUUCIICHUE»

KonTponbHas pabora 15

Pa3nen 6. «Teopust pyHkuumii TK3
KOMILJIEKCHOT'O TIEPEMEHHOTO)
Pazgen 7. «OnepanuoHHoe

A patt 25| 0 | 25| 25
HACYHUCIIEHUE)
Pa3znea 8. «Hucneuusle

METOObID»

KonTponbnas pabora 15

Konnoksuym 10

IIpome:xxyTouHasi aTTecTanus OoOM3

-4
(3auer) 0-45

B nucemenHo# ¢popme mo
0-45
omeTam

2. OneHoYHbIe MATEPUAJIBI TEKYLIET0 KOHTPOJIA U IPOMEKYTOYHOM aTTecTaluH
[Ikaya oneHKH pe3yabTaTOB 00yUEHHUS 110 AUCLUIUIUHE:



YpoBeHb c(hOpMHUPOBAHHOCTH

MHIHUKATOpa KOMIICTCHIIMH

. . Hwxe .
Bricokuii Cpennuit Huzkui
3amiaHu- CpeaHcro
Koz Kox POBaHHEIE o1 85 10 100| o1 70 110 84 | 0T 55 710 69 | 0T 0 110 54
KOMIIe- | HHAMKATOpa pe3yJIbTaThI
TEHIMU | KOMIIETEHIIUK | OOyYEHHUS 1O IlIxana oneHnBaHUs
WCIUTUIUH HEY/IOB-
Auc © YIOBJIET- YA
OTJIMYHO XOPOIIO JIETBOPH-
BOPHUTEIBHO
TCIBHO
3a4YTECHO HE 3a4TEHO
3HATH:
OCHOBHEIC
TIOHSITHS U
TBEPKJICHUS
YTBEPIHI N 3HaeT [Timoxo
AHATUTUICCKOM
OCHOBHBIE | 3HAET YpoBeHb
Te€OMETPHUH, 3Haer .
ot MOHSTHS W | OCHOBHBIC | 3HAHUU
JTUHEHHON OCHOBHbIE
YTBEPKAC | MOHATHS U | HUXKE
anreopsol, MOHATUSA U
HUS, YTBEPXKIC | MHHAMAJ
MaTEeMaTHYeCKO | YTBEpKIe
MOKET HUS, BHOTO,
ro aHaJn3a, HUS,  HE
JOTYCTUTH | TOTIYCKaeT | JOIycKae
Teopuun JOTyCKaeT
. HECKOJIBKO | MHOT'O T rpyOble
BEPOATHOCTEH, | OmMOOK
HE TpyObIX | MEJIKHX OLIMOKH
TEOPHUH TIOJI,
OIIMO0K O1MO0K
CIEIUATbHBIX
pas3zenoB
MaTEMaTHKU
YMETh:
peiathb
OCHOBHEIE
3a1aun
AHAJIMTUYECKOMN YwMmeer YmMmeer [Ipu
OIIK-1 | OIIK-1.1. rE€OMETPHH, YmMmeer pears pemarth pelieHnn
JTUHEHHON peiathb OCHOBHBIE | TUIOBBIE | TUIIOBBIX
areOpsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTH
MaTEeMaTHYeCKO | YeCKue YEeCKUe YEeCKUe YECKUX
ro aHaJIu3a, 3aJauM, HE | 3a/1a4H, 3a/1a4u, 3a1a4y
Teopun JIOITYCKAeT | JOIyCKaeT | JOIyCKaeT | JOIycKae
BEPOSITHOCTEH, | OMMOOK HEOOJIBIIIK | MHOTO T rpyOble
TEOPHUH MOJIS, € OmuOKu | OMHOOK OIIHUOKHI
CIEIUATBHBIX
pas3zenon
MaTEMaTHKHU
BIIQJICTh:
Bnaneer
Bnaneer A
Bianeer Hekotopsl | He
OCHOBHBIM
pa3INYHbI MU BIIaJICET
OCHOBHBIMU u
MU TUIIOBBIMU | METOAAMU
METOJIaMU METOJIaMHU
METOJIaMU METOJIaMH | PEIICHUs
pereHus 3a1a4q perIeHus
pelieHus peuieHus | 3ajaad,
MaTEeMaTHIECKO 3amad,
3aj1a4, He 3ajady, JIOTTyCKae
ro aHaJIM3a JOTyCKaeT
JOTyCKaeT JOTIyCKaeT | T TpyOble
MEJIKHE
OIINO0K MHOTO OLIMOKHU
OLIMOKH

OLINOOK




OlleHKa «OTJMYHO» BBICTABIIACTCS 32 NOJHbIE U COOEPIHCAMENbHbLE OMBEMbL
Ha 80NpPOCyL buiema (meopemudeckoe u npakmuieckoe 3adanue);

OrmeHKka «XOpoIIo» BBICTABISICTCS 3a Omeemvl HA BONPOCHL  Oulema
(meopemuueckoe U HNpakmuyeckoe 3a0aHue) ¢ HeOONbWUMU OWUOKAMU 8
UBTLOICEHUU,

OneHka  «y/IOBJIETBOPHTEJBHO»  BBICTABIIACTCS  3a  BBHINOJHCHHUC
KOHMPOJIbHBIX pabom 8 cemecmpe u KOJIOKGUYM,

OlleHKa «HeyA0BJEeTBOPHUTEIbHO» BBICTABIISICTCS 3a CJa00€ M HEMOJHOE
BBITIOJTHEHUE KOHMPOJIbHBIX pabom 6 cemecmpe U KOJIOKGUYM.

3. IlepeyeHb OLICHOYHBIX CPEACTB
Kpatkas xapakTepucTHKa OLIEHOYHBIX CPEJCTB, UCIOJB3YEMBIX MPU TEKYLIEM
KOHTpPOJIE yCIEBAEMOCTM M IPOMEXKYTOYHOH arrecrauuu OOydarolerocs Io

JTUCHUILINHE:
HanmenoBanmne Onucanue
OLIEHOYHOTO Kpatkas xapakTepucTrka OlleHOYHOTO Cpe/ICTBa OLICHOYHOTI'O
CpEeACTBA CpeACTBA

. Kommnekr
CpencTBo MpoOBEpPKH YMEHHM MPUMEHSATH MOJyYECHHbIE
KonTponbhas KOHTPOJIbHBIX
3HaHUA U1 PELIeHUs 3aJay OIpPENEJICHHOro THIa IO .
pabora (KuatP) 3aJ]aHUl 10

TEMEC UM Pa3acii
pasieiy BapuaHTaM

CpencTtBo KOHTPOJS YCBOEHHS Yy4eOHOTO MaTepualia
TEMBI, pa3/iela WIK Pa3leloB JUCIHUILTUHBI, OPraHu30-
BaHHOE KaK yueOHOE 3aHsATHE B BUJE coOecel0oBaHUS
MPEIoIaBaTeIsl ¢ 00YUaArOITUMHUCS

Bomnpocs! mo temam /
pazznenam
JHMCIUTLTHHBI

Komnoksuym (K)

4. IlepeyeHb KOHTPOJBLHBIX 3aJaHM WJIM WHbIE MaTepHUAJbI,
Heo0XoAuMbIe JI1 OLEeHKU 3HAHMI, YMEHUIl M HABBIKOB, XapaKTepH3yIOIIHX
JTanbl (POPMHUPOBAHUA KOMIIETEHIMI B IIpoLecce 0CBOCHHUS JUCHUILIHHbI

[TIposepsiemass  kommerenmus: OIIK-1 — Cnoocobern pemars  3amadyu
npo(eCCUOHATBHOM  ACSITENBbHOCTH,  NPUMEHSS  METOABbl  MOJCIUPOBAHMS,
MaTeMaTHYeCKOTO aHalln3a, €CTECTBEHHOHAyYHble M OOIEWH)KCHEPHBIC 3HAHMS,
OIIK-1.1 - O6nanaer HaBbIKAMHM MPUMEHEHHSI MATEMAaTHYECKOr0 anmnapara.

CEMECTP 1
TK1
Pazpean 1.
KoHnTtponbhas pabota
1 1 -1
1) Beruucnute onpenenutens 3-romopsinka | 1 -1 1




1 -2 0 1
2) BbIuKCIIHTE ONPEAEIUTEND 4-T0 MOPSAAKA | 13 -1
0 4 0 5
2 -4 1 1
1 23 (L2
2) [lepeMHOXUTH MATPULIBI ( ) 3 0}
0 12 0 1
x+2y+z=4
3) Pemure cucremy ypaBuenuii { 3x — 5y + 3z = 1.
2x+7y—-z =8

4) Pemnte cucremy mMeroaom ["aycca
21+ 219 — 223 — 324 = 4,

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

5) Beruucaure miomaas TpeyroibHuka ¢ sepunHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruucnure o0bem napaienenunena ¢ Bepummaamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2,1)
7) BeraucanTs 1mIomaas napamuienorpaMMa, IIoCTpOSHHOTo Ha BeKTopax aub, a =p +2q,b =
3p—a;lpl =1,1ql =2.(p") =5
8) CoctaBuTh ypaBHEHHE NPSMOM, MPOXOsIIeH depe3 Touky M (6,4) U TOUKY MepeceueHus
opsiMbIX X +y—3=0,x—-2y—-6=0.

—_— —
9) Haiitu xocunyc 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). Haiigute ypaBHeHHEe MeauaHbI
AK, ypaBHeHue BbicOTHI B/I.
11) Haiinute paccrostHue OT IIOCKOCTH X-2y+2z+4=0 no touku A(0,1,2).
12) lansl koopauHatsl Touek A(4; -1;-2 ), B(2; 2;-1), C(-3;3; 1), D( 15 2; 3) .
Haittu:
KOOPJMHATHI BEKTOPOB AB ,CD,2 AB +3CD ;
MOy BekTOpoB AB, CD ;

CKaJISIpHOE IIpou3BeacHuEe AB u CD ;
KOCHHYC yIJja MEeXJy BEKTOpaMu AB u CD ;
BEKTOPHOE MPOU3BEACHUE AB u CD ;

IUTOIAb TPEYTOJILHUKA, TOCTPOSHHOTO Ha BekTopax AB ,CD ;
o6bvem mupamussl ABCD.
13) Hanst yetsipe Touku MO(3; -2;1), M1(2;0;4), M2(1;3;4), M3(-4;2;3).
Haiitu:
ypaBHEHHUE NPSIMOH, Ipoxoasiel yepe3 T. M2, M3;
ypaBHeHUE TI0cKocTH P, mpoxoasmeit yepes . M1, M2, M3;
Haiitu pacctosiaue d ot P mo MO;
HamucaTth ypaBHeHHUe iockoctu P1, mpoxonsmeii yepe3 T. MO || P.
Paznea 2.
Kontponbnas pabota
1) lim (5’”3’)'”1 2) lim ==L 3) lim (@ - 370>y,
o0 3n+1 \ 1 Inx 0
4y lim VSN ontel lim

. 5)
e (n+ ’ n)\ 7-n+n> e

2 n+1 3 2 2 2
(n_+3) . 6) lim %
2n+1 y—s—1 X°+2x5—x=2




7) lim 1+cos3x 8)l (1+sinxcosozx) 9) lim Vn +1 \/_

ot szn27x 150 1+sin xcos fx n_mo\/: \/_
10) lim 12 g 3342 g limx'—5x+6; 14) fj Y¥+2- N6

2sm(5x/2)cosx oy 6x+5 x®3 3x2 - O ® 2 2 -4
5x2
15) im0 - 1 0:16) iy BX- 36" :17) i ¢ "1
r®38x -9 x-3g x®¥82x-1¢ x@0l- cos2x
CEMECTP 1
TK2
Pazpgen 2.

Kontponbhas pabota

x=V1-1
y=tgVN1+t.

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

1) BeraucnuTe Mpon3BOAHYIO MTApaMeTPHYECKON (YHKIINU:

2
. sin®x— tg “x
3) Beruucnure npenen ¢ nomosio npasuia Jlonurans: lim —————
) x—m (=)
X
4) Haiigure x,,;, Qynxumm y ==+

><I>—‘

4x—x

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

6) Haiitu npoussoxauyto ot pyHKuuH iy = (sin x) 5¢*

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

7) Haiiti npou3BoJHy10 OT QyHKIMH Y =

120x°
8) IlpoBecTu uccneaoBaHue U MOCTPOUTH Tpaduk QyHKIUN y= _912x2~
+Xx
9) Haiigute npon3BOIHYIO TPETHETO MOPSAIKA QYHKIUU y =logsx’

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

= arcsin{az/+/x? + 1
11) BBI4ucIUTh YaCcTHBIC MPOU3BOIHBIE BTOPOTO MOPSIIKA ! e/ 4

— 1 _ 9.2
12) UcenenoBats Ha sketpemym =% TY — 22

2
13) Haiftu ipon3Bojnyto GyHKIMH a) y= _ > — X 3. J7:6)y=ercosx+ X

%/7 Inx
B) y= \/3 2x- Sex2

X
CEMECTP 1
TK3

Pa3pea 2.
KonTponbHas padora

1) Boruuciure uHTETpa fé x2V1 - x2dx.

3
x°+x+3
2) Boruncnure uHTErpan f

x +x+1)(x+1)
dx

3) Beruuciaure uHTETpaI f D)




4) BeruucnuTe mionaas 00JacT, OrpaHUueHHON rpagukamMu QyHKIMHA:
y=232 - z%, y= —dz.
5) BebluncnuTe ANMHY AyrM  KpMBOW, 3aJaHHOM  MapaMeTpUYeCKUMHU  YPaBHEHUSIMHU

X =4(cost + tsint),
<t<
[y =4(sint —tcost), O<t<2.

1
o . xdx
6) Boruucnure onpeaeneHHblid HHTErpal O F—
5-4x

1Y
2arctg(1/2)
o . dx
7) Berauciute onpeeneHHblil HHTerpan

2areig(1/3) S x(1- sinx)

8) Bprunciure nHTErpa. (‘)xz cos 3xdx

x2-3x+5

Jx
p/4 1

3 3

21 . ; ;
‘( nx+3) dx, ngdX,(‘)Yz n x dx ; (‘) d); . 66(3- x)7dX9 (‘jirctgxdx
O X p/6cos X 2 0

o) dx; ¢§3x- 1)24dx;

9) BoruncnuTh HHTETpaIbl 288 yg* _ 2 + 7f_j.dx;
e X 7]

Pa3nen 3.

KonTponbHas pabota

1) OTka3 MamHBI MPOUCXOIUT, €CITH OTKA3bIBaeT XOTs OBl OJMH WX JBYX arperaTtoB, U3 KOTOPBIX
OHa COCTOUT. BeposTHOCTh OTKa3a MEepBOro arperara B Te€YeHUE rapantuitHoro cpoka - 0,01,
BToporo — 0,03. HaliTi BeposITHOCTh OTKa3a MAIIMHBI B TECYCHHE TapaHTHIHOTO CpPOKa. (CIIOXK
BEPOSATH COBMECTH COOBIT).

2) Jlammmouyku, U3rOTOBJICHHBIC Ha 3aBOJIE 1, IEPEroparoT B TEUCHHE MeCsIa ¢ BEPOATHOCTHIO 0,3,
Ha 3aBoJie 2 — ¢ BeposATHOCThIO 0,8. bbuln KyIieHbl o 3 JaMIIOYKH Ka)KJ0ro 3aBOja W OAHa W3
HUX BKpyY€Ha B HACTOJIbHYIO Jiamny. Jlammouka B TedyeHue wmecdna neperopena. Kakosa
BEPOSATHOCTbH, YTO OHA M3TOTOBJICHA Ha 3aBOJIE 2. (YKa3aHHE: UCTIONb3yHTe popmyiy baiieca)

3) B ypue 10 Oenbix, 15 uepnbix, 20 cuHux u 25 kpacHbIX 1mapoB. Beinynu oaun map. Haiitu
BEPOATHOCTh TOTO, YTO BBIHYTHIN IIap: OEMblii; YEPHBI; CHHUIA; KPACHBII; OCNbIN WM YePHBIIA,
CUHMI UM KpacHbIH; Oemblid, YepHBIA WM CUHUH.

4)
X -2 -1 1 2
P 0.1 0,2 0.3 0,4
; 0. IxPL
/() =t . |xi<l
5) Ipvl-x
t

Haiitu F(x), M(X), BepoATHOCTb TIOTIa1aHus B uHTEpBai (-2,1)
Pa3nea 1-3.
Borpock! k KOJIJIOKBUYMY:

1. Yro Takoe maTpuna?
Yto Takoe onpeaeanTeab MaTpUIIbI?
Kak Beruncnsiercs onpeaennuTens MaTpuibl 2-ro nopsaka’?
B uem ocHOBHas njaes pemeHus ypaBHeHU metoom ['aycca?
Jaiite onpeneneHre BEKTOpa.
JaiiTe onpeneneHre KOMIUTAHAPHBIX U KOJJTMHEAPHBIX BEKTOPOB.
Yro Takoe KOOpaAuHATHI BEKTOpa?

- -5 -

® NN bW

Yro Takoe opThl i, ] , 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 gopmbl 3anncu KOMIUIEKCHOTO YKciia Bbl 3HaeTe?
42.
43.

41

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

51

I[TpaBUJIO CIOKEHHUS BEKTOPOB € HOMOMLIBIO KOOPIMHAT.

Kax BbIYHCIsIeTCS. MOZYIIb BekTopa d = (X,1/,2)?

Kak BBIYUCISIOTCS KOOPAMHATHI BEKTOPA, 33JaHHOTO JBYMS TOUKAMH?
Jaiite onpeneneHne CKaIIpHOro NPOU3BEICHUS JBYX BEKTOPOB.

Kak BbIYHCIISeTCS yrol MeXIy ABYMs BEKTOpaMu?

Kak 3archIBaeTCs CKANSAPHOE MPOU3BE/ICHHUE JIBYX BEKTOPOB B KOOP/IMHATHOM (opme?
Y ci10BHs HapaiebHOCTU U TIEPHEeHIUKYIIPHOCTH ABYX BEKTOPOB 4 1 b.
Jaiite onpeneneHue BEKTOPHOTO IMPOU3BEACHUS ABYX BEKTOPOB.
['eoMeTpHUECKHUIi CMBICIT BEKTOPHOTO TIPOM3BEICHHUS.

Kax 3anichiBaeTCs BEKTOPHOE MPOH3BE/ICHUE B KOOPAMHATHOM opme?
JaiiTe onpeiesieHIe CMELIaHHOTO IIPOU3BEIEHUS TPEX BEKTOPOB 4,b,C.
['eOMeTpHUECKHH CMBIC] CMEIIAHHOTO NPOU3BEICHHS.

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

Kak 3anuceiBaeTcsi cMelIaHHOE TPOU3BEACHUE B KOOPAMHATHON dopme?

Kak 3anuceiBaercst o01iee ypaBHEHUE NMPSIMOM Ha MJIOCKOCTH, KAHOHUYECKOE ypaBHEHUE,
YpaBHEHHE NPSIMOM, NPOXOASIIEH 4Yepe3 IBE TOUYKH, YpaBHEHHUE INPSAMON B OTPE3KaX,
ypaBHEHHE TPSMOM ¢ YTIIOBBIM K03 durenTom?

Kak onpenensiercs yron Mexxay npsMbIMHA?

[lepeuncaure ycnoBus napamuieIbHOCTH U MEPIEHAUKYISIPHOCTH JIBYX MPSIMBIX.
[epeuncaure cnocoObl 3aJJaHNs TUIOCKOCTH B IPOCTPAHCTBE.

Hanumure ypaBHeHHE NPSAMOU, MPOXOIAIICH Yepe3 ABE 3aJaHHbIE TOUYKHU B
IIPOCTPAHCTBE.

Maiite onpenenenre GyHKIUH.

[lepeuncnure OCHOBHBIE 37€MEHTapHbIE (PYHKILIUH.

Jaiite onpenenenne cioXHON QYHKIUH.

Jaiite onpenenenue npeaena GyHKIUU B TOUKE.

[losicauTe Ppusnueckuii U reoMeTpUYECKUN CMBICT IPOU3BOAHOM.

Jaiite onpeneseHne Npou3BOAHON BTOPOro MOPsIIKa.

CdhopmynupyiiTe npaBUiIO BEIYUCICHHUS TPOU3BOIHON OT CIIOKHOW (yHKIMHU ) = f{g(x)].

Haiite onpenenenne s3kcTpemyMoB ¢yHKuuu. CdopmynupyiTe HeoOXomumoe H
JIOCTaTOYHbIE YCIOBUS IKCTPEMyMa.

Kak uccnenyercs BbIykjI0CcTh QyHKIUU?

Yro HazbiBaeTcs TOUKOM nepernda pyHkun? Kak HaxoaaT Touku neperuda?

Uro Takoe aCUMNTOTHI (PYHKIUHU U KaK OHU HAXOJATCS?

YT0 Takoe KOMILIEKCHOE YUCI0?

Sanummte Gopmyny Ditnepa.

Maiite onpenenenue nepBoodpasHoi GyHKIMU. CKOJIBKO IEPBOOOPA3HBIX UMEET KaKIaas
byHKIMA ¥ mouemy?

JlaliTe onpeneneHrne HeoNnpeaeICHHOrO HHTErpaa.

[lepeuncnute OCHOBHBIE CBOMCTBA HEONPEIEIEHHOTO UHTETpaJa.

B uem 3akirouaercs uaes MeToga 3aMeHbl IEPEMEHHBIX ?

3anumuTe GopMyIy HHTETPUPOBAHUS IO YACTSIM.

JlaiiTe onpeneneHne ONnpeaeIeHHOro HHTErpaa.

['eoMeTpuyecKuil CMBICH ONPEAECIICHHOIO0 HHTETPAJIa U UHTErPAJIbHON CyMMBI.
@uU3HYECKUI CMBICII ONPEIEICHHOI0 UHTETpaa.

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

3anummute Gopmyny Hetorona-Jlelionuna.

Haiite onpenenenue GyHKIUU ABYX IEPEMEHHBIX.
JlaliTe onpeneneHue 4acTHBIX IPOU3BOIHBIX.

Kak BBIUMCIIAIOTCS YaCTHbBIE IPOU3BOAHbIE?




56. [Naiire onpenenenue quddepeHnnanos GyHKIUN ABYX IEPEMEHHBIX.
57. Kak HaXoasTCsl SKCTPEMYMBI (PYHKITUN HECKOJIBKHUX MEPEMEHHBIX.

CEMECTP 2
TK1

Pa3pea 4.

KoHTtponbHas pabota
2
1) Pemure nuddepennnansHoe ypaBHEHHE y¢:y_2 +42 42
X X

2) Pemmre muddepennmanbhoe ypastenue yé+ 2xy =2x°y°, y(0) =+/2.

3) Pemnte muddepenimansaoe ypaaeHne (2x +5y)dx + (5x +3y%)dy =0

4) Pemnre mudpepeHunanbHOe YPaBHEHHS ¢+ 2 —sin x,y(P) :l_
X

5) Pemute quddepentmansaoe ypasaenue 2 y¢+ y¢- y =2e"

6) Pemre muddepentmanpsHoe ypasHeHune xXy@E+ y¢=1.

7) Pemnre nudpepenunansroe ypasuenne yE+ 2y¢+5y =- sin2x.

8) Pemnte muddepennmansroe ypapuenue y> y¢+4 =0, y(0) =- 1, y0) =- 2.

9) CrepxeHb NIUHOIO 2/ M TUIOMIAABIO TTOMIEPEUYHOTO CEUEHHUs S Ha KOHIIAX UMEET OJIMHAKOBYIO

temneparypy f. Ilo crepkHio mpoxoauT Tok /, MI0THOCTH KoToporo i=//S. Haiitu pacnpenenenue

TETUTOTHI MO0 CTEP)KHIO, €CIIM MaKCHMallbHasl TeMmereparypa B neHTpe crepxkHs 7. IIpeHeOpeun

noTepel TEmIoThl B OKpyXaromiyto cpeny. (Ykasanue: coCTaBUTh JuQdepeHraIbHoe

ypaBHEHHE 2-TO TOPSJIKA, pa3pEIICHHOTO OTHOCUTEIHHO TPOU3BOTHON ).

z1(2z3 +z3)
Zy ’

11) 3anucath uncno z; =4i B TPUrOHOMETPUUYECKON U MOKa3aTeNIbHOU (opMme.

12) Beraeptuts 00macts |z- 1-iP LO<Imz£2,0£ Rez<2.

13) Pemure ypaBHEHUS:

vy’ =-2x, y” +6y’ +13y =0, v’ :g—;, y” +2y’ -3y =0

10) Haiitu 3Ha4YeHHE BBIPAKEHUS z, =1+3i,z, =1+2i,z, =4- 1.

CEMECTP 2
TK2

Pa3znen 4.
KonTtpomnbHas padora

1) Uccnenyiite Ha CXOAUMOCTD PsJT E (- 1)n+1 2n+1 .
n= n(n+1)

. 3
2) Haiigute 001acTh CXOUMOCTH psijia ﬁ (n-2) (x +3)2".
n= 2n +
3) Pasnoxure f(x) =In(2x +1) 10 CTCMCHSIM (x - 2) 4 CTemnenHoi psL.
0,2
4) Beraucnure unrerpan (y’ **dx. ¢ Tounoctsio 10 0,001.
0

5) Paznosxure B psig Dypoe dynkumo f(x) =sin2x, x1 [-p,p]




¥
6) Haiitu cymmy psaga 3 ;
n=9n’ - 14n + 48
1
16 - x

8) Paznoxuts f(x) =cos(x - 4) no creneusam (x + 2)

7) Pa3noxunth _ 1O CTENEeHsAM X

¥
9) Hcenenosats Ha aGCOMOTHYIO MITH YCIIOBHYIO CXOJUMOCTE & - 1"

n=t o (2n- 1’;2 (2n P

10) HaiiT 06acTh CXOIUMOCTH a (x + 5)2”+1

in +1 !

11) Beruucnure 1BOWHON HHTETPA O@2x y? +16x°y*)dxdy; D : x =1,y =x*,y =- Jx.
D

12) Haiigute miomans GUrypsl, orpaHMue€HHON JaHHBIMU JTHHUASMHA

X
=,y =3x.
V3

yz- 2y+x2 :O,yz- 4y+)c2 =0,y

-1 0 0 0
13) M3MeHHTE MOPSAAOK UHTEMPUPOBAHUS (‘y’y (‘) Jdx + (‘y’y ‘Ofdx-
-2 - ." 2+y -1 - H

14) Haiitu maccy tactuasl: m(x, y) =16x +9y2 /2,D:x =1/4,y :O,y2 =16x,y3 0.

¥ P n+6
15) Uccnenosars cXoauMoCTh psifibl: 1. § 2.3

¥
: é nl
pamln+4 42n+5 55 \/_

¥ y 2 ¥ + ¥

451 salejmn 8 g an L g. g dmtl o 5 ont5

a2 (3n+2)2" aan” n=182n+5 nan” +3 na B+5 aan+6
CEMECTP 2
TK3
Pa3znen 4.
KonTponbHas pabota

1 S5x

1) Beraucinuth Ol Cyiygzzdz

-1 0 0

2) Haiiti 06bem oOactu V: 8z =x2 + yz) 7=

2
3) Teno V 3a1aHo OrpaHMMMBAIONIMMY €70 MOBEPXHOCTSAMH, M-IIOTHOCTH. Halinure Maccy
5(x* +y°
Tena. 64(x> +y*) =z> x> +y* =4,y =0,z =0(y® 0,z 3 0),m2%.

4) Haiigure 00BeM TCJIa, 3aTaHHOT'0 OTPAHNYNBAIOIIUMHA €TI0 ITOBEPXHOCTIAMU

=49- x? -y’ ,92—Z =x"+y°.

5) Beranciuts unterpan QQy@dvdz, V:y =0,y =1, x+z£1,x° 0,22 0.
V
6) BeurcIuTh HHTETPAJIbI:




o§x+y2)dxdy ,rmeD: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.

Pa3pgea 5.
KoHTponbHas pabota

1) Beruncnure unrerpai (‘)\'2 dl, rne L — rpanuna tpeyronbHuka ¢ BepmuHamu A(1,0), B(2,1),
L

C(,2).

2) Haiinure paboty cwiibl F 1ipu epeMeneHud BIOIb JIUHUKA L OT Touku M K Touke N

F =(x*- 2y)i+(y* - 2x)j, L :otpe3ok MN, M (-4,0),N(0,2).

3) BeruncnuTe noBepXHOCTHBIN UHTErpal 1-ro poaa be‘y’s, S - 4acTb TUNEPOOINUECKOTO
S

napabosyionsia z =xy, BeIpe3aHHasl HUWIMHIPOM X2+ y2 =4.
4) Haiiagure mOTOK BEKTOPHOTO MOJII ¢ Yepe3 4acTh MOBEPXHOCTU S, BHIPE3aEMYIO TNIOCKOCTHIO
P (HOpMmasib BHEITHSS K 3aMKHYTOM MMOBEPXHOCTH, 00pa3yeMOi TaHHBIMH TOBEPXHOCTSIMH).
a=yi-xj+kS:x*+y> =z*(z3 0),P:z =4.
5) Borancnure unrerpan  Qydl , tae AB — pyra simnca x =2cost,y =3sint,0£1£p /2

AB

6) [IpumenuB Gopmyy ['prHa BEIYUCIHTE HHTETPAI Q‘ycyzdy - x%dx , Tie L — OKpYXHOCTb
L

2, .2 2
x“+y® =a".

7) BbruncnuTe noBepXHOCTHBIN UHTErpajl 2-ro poaa (‘)@y'xdz I7ZIc S - BEPXHsA CTOPOHA YaCTH
s
2 2 _
napabosonna x“ +y° =z, 0£z£2.
8) C momomnipio hopmyiiel Octporpackoro-I'aycca HalUTE MOTOK BEKTOPHOTO TOJIS
_ 3. 3. 3 — — — —
F =x7i+y” j+z k depe3 monHy MOBEPXHOCTh MUpaMuabl x + y +z =1,x =0,y =0,z =0 B
HaIlpaBJIEHUU BHELIHEH HOpMAJIU
9) Haiitu nupKyIsSu0 BEeKTOPHOTO MOJIs d BAOJb KOHTYpa [ (B HalpaBlIeHUH,

COOTBETCTBYIOIIIEM BO3PACTAHUIO MapameTpa t).
a=yi-xj+z°k, I:

10) Haiitu paGoty cumel F =xy A+ x? >j BIOJb KpUBOH [ ; =x? or Touku (0,0) mo (1,1).

11) HaiiTi 1uBEpreHIMIo U pOTop BEKTOpHOTo nois £ =xi + xzj - zk. Onpenenuts TUI mons.

Paznen 4-5.

Bormpocs! k KOJIJTIOKBHYMY:
1. [laiite onpenencHue quddepeHIaTIbHOTO YPaBHEHHSL.
2. Jlaiite onpeaeneHue 3agaun Koy,




3. IlepeuncinuTe OCHOBHBIE YpaBHEHHMsS II€PBOTO MOPsIKA, YKAXKUTE METOIbl HX

UHTETPUPOBAHUS.

Haiite onpenenenue qudQepeHnaIbHOr0 YpaBHEHUS BBICIIETO MOPSIKA.

MeTto1bl HHTErPUPOBAHUS YPABHEHUH, Oy CKAIOIIMX ITOHMKEHUS MOPS KA.

Haiite onpeneneHue JuHeRHOro auddepeHnnanbuple ypaBHEHHs BBICIIETO MOPSAKA.

JaiiTe onpeneneHne YucioBOro psija.

Jaiite onpeneneHne CXOAUMOCTH U CyMMBI psizia.

Heo6xonnmoe ycioBrue cX0IMMOCTH.

0. ChopmynupyiiTe TpU3HAKU CXOJUMOCTH PSAAOB C IMOJIOKUTEIBHBIMU WICHAMU: MPHU3HAK
cpaBHEHUs psAIoB, mpu3Haku [lanambepa n Komm, nHTErpanbHbIA MPU3HAK.

11. JlaiiTe onpeneneHne 3HaKONIEPEMEHHOT'O Psizia.

12. JlaiiTe onpenenenne abCOIIOTHOM U YCIOBHOM CXOIUMOCTH.

13. Cpopmynupyiite npusnak JleitOuuma.

14. Jlaitte onpeaenenne PyHKIIMOHAIBHOTO PAJIA.

15. JlaiiTe onpeneneHune 06IacTH CXOIUMOCTH, PABHOMEPHON CXOAUMOCTH.

16. [Jaiite onpeaeneHue CTEEHHOTO pAa.

17. JlaiiTe onpeneiaeHre HHTEpBaa CXOAUMOCTH.

18. Panpl Teinopa n MakiopeHa.

19. JlaiiTe onpenenaeHre JBOMHOIO U IBYKpPaTHOTO HHTETPAJIOB.

20. [Iepeuncinre cBOKCTBA IBOWHOIO MHTErPAJIa.

21. JIBOIHO# HHTErpai B MOJSIPHBIX KOOPAWHATAX.

22. YKaxnTe MPUIIOKEHUS JBOMHOTO UHTETpaa.

23. JlaiiTe onpeaeneHue TPOMHOTO U TPEXKPATHOTO MHTErPAJIOB.

24. [lepeuncinure CBOKWCTBA TPOMHOIO MHTETpaa.

25. TpoitHol MHTErpal B IIMJIMHAPHUECKUX U CPeprUUecKuX KOOpAUHATAX.

26. YKaxXuTe NPUIOKEHNS TPOMHOTO UHTETpaa.

27. Yto Takoe KpUBOJUHENHBIN HHTErpai 1-ro poga?

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

29. Yo Takoe KpUBOJUHENHBINA HHTETpall 2-ro poja?

30. Kak BbIUHCISI€TCS] KPUBOJIMHEHHBIA HHTETpall 2-10 poaa?

31. Kakoii ¢pu3udeckuii CMbICI HOBEPXHOCTHOIO MHTErpana 1-ro pona?

32. Kakoii ¢pusznueckuii CMbICT TOBEPXHOCTHOTO UHTETpaja 2-ro poaa?

33. Kak Beruncisercst potop?

34. 3anummrte Gopmyy Octporpaackoro-I'aycca.

35. Kak BbluMciseTcss TUBEpPreHuus?

36. Kak BbruncisieTcst rpaiueHT?

37. Kakue reoMeTpUYECKrEe XapaKTEPUCTUKH CKaJIIPHBIX, BEKTOPHBIX T0JIEH BBl 3HaeTe?

38. Kakue Bu/Ibl BEKTOPHBIX 110JIEN BbI 3HaeTe?

N SR R

CEMECTP 3
TK1

Pa3pea 5.
KonTponbHas pabota

1) UccnenoBaTh aHanmuTHUeCcKUE CBOMCTBA GyHKIMH f(z) =Z 2 +Im3:z.

2) Beruncnuth uHTErpai dz|dz, rae L- 1yra OKpy»KHOCTH |z| =lor z; =1 o z, =-1

L

3) Haiitu paznoxenue B psj Jlopana Gynkuuu 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

2P dx

6) Berauciure uHTETpan O -
o 3+sinx
+¥

dx
3 (2 +4x+13)2

7) Boruncnute uHTErpan

8) BoluuciaunTs:
el+ip .
(Fdz, Tre L- oTpe3ok ot ToukH z; =0 10 zp =1+i.
L
& (z-3)dz
sy
(z-D(z+2)

|ZF§

ﬁ 2 cos(l/ z)dz
[-=

CEMECTP 3
TK2

Pa3znea 6.
KonTponbHas padota

Y
p2+6p+10
Ze-3t )

1) Haittu opurunan uzobpaxenus F(p) =

2) Haiinute nzobpaxkenue Gy f (1) =cos’ 8¢ +1
p+1

p(p? +4) '

4) Pemmnre muddepennuanpaoe ypapHeHue x@- 2x¢+ x¢ =4, x(O) =1, x¢<0) =2, xGI(O) =-2,

5) Pemnre cuctemy nuddepeHmaibHbIX ypaBHEHUN

3) Haiigute opurnnan uzobpaxenus F(p) =

jx¢+y =0, x(O) =1,
Pye-2x-2y =0, y(0)=1,

6) Haiiti m3o6paxenue ast (1) =5+2e™ "

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

CEMECTP 3

TK3

Pa3zpen 7.

KonrtponsHas padora

1) K kakoMy MHTEpBay IPUHAIUIEKUT KOPEHb ypaBHeHus x* - 4x” +1=07?

2) B meToze noJ0BUHHOTO AETCHUS IS ONIpEIeICHUs IPUOIMKEHHOTO 3HAUEHHsI KOPHU X Ha
oTpeske (2,6) Hago MOJIOKUTH X =3, x=4, Xx=5, x=2,5, x=3,5?




3) Ha ckonpko vacTeil ciemnyer pa3doUTh MPOMEKYTOK MHTETPUPOBAHUS, YTOOBI Mo (opMysam
IPSMOYTOJIBHUKOB C TOYHOCTHIO 710 0,1 BBIYMCINTE HHTErpas f % Inxdx.

4) Tpunsis h = 0,1, metogom Diiiepa penure yKkazaHHYO 3a1ady Koy 115 ypaBHEHHUS y’ =y +
3x,y(0) =-1, x€[0;0,5].

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

6) ITo hopmyne napadoun, npunsas 21 = 10, BeIUKCINTE ONpPEeNIEHHBII HHTErpal

1 dx

0,2

smpup =1.

X“+p

7)BBIUuCINTh HHTETPAT f

1/3 sinx

0 dx ¢ Tounoctsro 10 0,001.

8)MeTomom Diiniepa HAlTH 3HaUYEHUs pemieHus nudepeHITnaEHOTO YpaBHEHUS y’ =3x -y, i
kortoporo Y (1) =1, B matn Toukax orpeska [1;1,5], npunss h = 0,1.

Pa3nea 6-7.

Bonpochl K KOJUTOKBUYMY:

1.

VXN R WD

10.
. Pan Tennopa, psaa Jlopana.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

[TonaTue QpyHKIMU KOMIUIEKCHOM MepeMeHHOH.

@opMyIIbl BO3BEACHUE B CTENEHD U U3BJIICYCHUE KOPHS U3 KOMIUIEKCHOTO YHUCIIA.
@DopMyJibl TPUTOHOMETPUUYECKHE U TUIIEPOOTHUECKUE (PYHKIUH.

®opmyJisl Jorapudmuyueckas U nokazaTesbHas QyHKINN KOMIUIEKCHON IIEPEMEHHOM.
VYcnosusa Komm-Pumana.

Mapmonnueckue GyHKUIMU.

WuTerpan pyHKIUN KOMIUIEKCHOM NEPEMEHHOM 110 KPUBOIA.

Teopema Komm 115t 01HOCBSI3HOM 00J1aCTH.

Teopema Ko u1s MHOTOCBSA3HOM 00acTu.

WNurerpanshas popmyna Komu.

Buapl 0cOOBIX TOUEK U UX MPU3HAKHU.

Brraer pynkuun

[Ipeo6paszoBanue Jlamnaca.

Teopema nmogo6us.

Teopema cMmenieHus.

Teopema 3ana3abIBaHus.

Teopema bopens.

Yt0 Takoe OTIeNeHNEe KOPHEH YpaBHEHHS.

B geMm nnes rpadnuecKoro oTaeneHI KOPHEH.

I'eomeTpuyeckuil CMbICIT METOIa XOP/I.

T'omeTpuyeckuii CMBICT METO/Ia KacaTeIbHBIX.

UeM oTimuaroTcsi GopMyIIb JIEBBIX U TIPaBBIX MPSIMOYTOIEHUKOB?
I'eomerpuyeckuii cMbIca GOpMyITBI TapadoI.

Kak nmpuOImkeHHO BBIYHUCINTH ONPEICICHHBIN HHTETPAT Pa3JIOKEHUEM MOIBIHTETPATHHOM
¢dbynkuu B psaa Teitnmopa(Maknopena)?

Meton HeonpeaeneHHbIX KO3()DUITMEHTOB MPU PEIICHHH JTMHEHHOTO ypaBHEHUSI.

OM1

JlJist MpoMesKyTOYHOM aTTeCTALUM:

[IpuMmepsl 3K3aMEHaMOHHBIX OUJIETOB:

busner Ne 1

l.
2.

CkansipHoe Mpou3Be/IEHUE BEKTOPOB.
ITepBrIil 3amMevaTenbHBIN TPEAE.




1=VE ...V?

lim ( )

3. Bsrluucnure npenen: [ e
2x-3
4. Beluucaure HHTErpal O5———dx
X - 4x-17

buner Ne 2
1. BekTtopHOE pou3BeaECHUE BEKTOPOB.
2. 3aMeHa NEpPEeMEHHOM U METOJl MHTETPUPOBAHUS 110 YACTSAM B OIPEIEICHHOM HUHTErpaje.
3. BpruucauTe miomaab napauieaorpaMma, IOCTPOCHHOTO Ha BEKTopax a = 3p + 2q
u b = 2p-q, ecim uU3BeCTHO, uTO |p| = 4, |b| = 3 1 yrox Mexay BekTopamu p u q pasen 135°,
3

/ arctg vz d.

4. Beruuciaute uHTErpan !
buner Ne 3

—

CmMmemaHHOE IPOU3BEACHUE BEKTOPOB.
2. BwbIBOA POM3BOIHOMN CTETIEHHON (D)YHKIIMU M TPOU3BOJIHOM JOrapupMUUECKON HyHKIIMH.

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

Brruucioure 00neM TETpasgpa C BEPIIMHAMU B TOYKAX
A5(-8.7,10), Ay - “9).

4. Brruucaute I/IHTeraJI

buner Ne 4
1. IIpsimas Ha IIIOCKOCTH.
3aMeHa epeMeHHOM, oABeIeHHE 0] 3HaK Au(depeHnana, HHTErpUPOBAHUS 10 YaCTAM

B HCOIIPCACICHHOM MHTCTpAJIC.
X

2
3. Hccrnenosath ¥ mocTpouTh rpaduk GyHKIUM: #—d—1

2w

/.’1;2 cos xzdx.

4. Bpbruuciaute uHTerpan  °
buner Ne 5
1. IlmockocTh B IPOCTpPaHCTRBE.
2. CBolicTBa ONPEACICHHOTO HHTETpaa.
I1+3(L'2 — I3 =2,
2xq — 3wg + 225 = 0,
3. Meronom I'aycca pemmTe cucteMy ypaBHeHmi \ 371~ 22— 23 =1
+
4. BpIYMCINTE HHTErpAl A 73 x+2
X" +5x+7
bunet Ne 6
1. Ilpsimas B mpocTpaHCTBE.

2. Metoa npAMOYTroJIbHUKOB, METO TPANECIIUMN.
x1+dxra + 13 =3,
2@1 — 3xo + 33 = 8,
3. Meromom Tlaycca pemmrte cucremy ypasaenuii U 271+ 4w = o5 = 0.
5
COS X
4. Beruncnure UHTETpan ' e
Sin x
buner Ne 7
1. Dnnwumnc, mapaboa.

2. WuBapuanTHOCTH quddepeniuana 1-ro nopsaka, quddepeHunan caoxkHoN GyHKIUH.



lim L

3. Bommcure npegen: %0 17 (€13

w /2

1
dz.
f b+ 4sina+ 3cosx *
4. Bolunciaure UHTErpain o

buier Ne 8
1. Tlonsarue ¢pyHKIUH, 00IIKE CBOMCTBA (DYHKIMH, Tpees (yHKIIUU, TEOPEMBI O TIpe/Ieiax.
2. PexyppenrtHas popmyna Ui uHTerpaiga ,  dx

(XZ + a2)k

3. B ypne 9 Genbix u 1 uepHslii map. Beinynu cpasy Tpu mapa. KakoBa BepoITHOCTB TOTO, YTO

BCE mapbl Oepie?
/2

COS T
/ e dx
3+cosx

4. Beluucaure uHTErpaNn  w/3

OM2
HpI/IMepBI OK3aMCHAIITMOHHBIX OUJICTOB:

buner Ne 1
1. Y 1-ro nopsnka, oOIIHMe MOHATHSI, YPAaBHEHHUS C Pa3IeSIONIMMUCS TIEPEMEHHBIMU.

2. TloBepXxHOCTHBIN UHTErpal 1-ro poaa, €ro NpUI0KEHHUs.

3. Haiitu maccy tmactusasl: m(x, y) =16x + 9y2 /2,D:x =1/4,y =O,y2 =16x,y3 0.
4. Pemmuts 1Y y¢- 4y¢+4y =(x- De™.
buner Ne 2
1. Omnopomnsie 1Y 1-ro mopsiaka.
2. Ilpowu3BoaHas Mo HaNpPaBJICHUIO.

3. Beruncauts unrerpan Q@ dvdz, V:y =0,y =1, x+z£1,x%0,z° 0.
V
4. Pemwrs 1Y y¢+2y¢+5y =-2sinx.
bumer Ne 3
1. Jluneitnsie JIY 1-ro nmopsaka, METOJ BapualiMy MOCTOSSHHOM, METO/T ITOJCTAHOBKH.
2. Bpluucnenune noBepxXHOCTHOTO HHTETpaia 1-ro poja.

3. Haiitu o0bem: V iz =x+y,z =xy, x+y =1, x =0,y =0.

. .oX
4. Onpenenuth TAM BEKTOPHOTO MO a =( y3 - I)i+zcos x° Jj- —2k .

buner Ne 4
1. VYpaBHeHus B NOJHBIX AU PepeHnanax.

2. Bpruncienue KpUBOJIMHEWNHOTO UHTErpasia 1-ro poja.

3. BblYuCIUTH KPUBOJIMHEUHBIA HHTErPAIT (‘j4x2 - 3\/;)d1 oT Toukn A(- 1,0) 1o Touku
AB
B(0,1) o npsAMON.
4. PaznoxuTts B psan Oypbe mepuoandeckyro GyHKIuo f(x) =p + x ¢ mepuoaom 2p .



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

2. Pan @ypoe. Pag @ypbe Ui 4eTHBIX U HEUETHBIX (DyHKITHA.

3. BBIYHCIIHTB IOBEPXHOCTHBIN MHTErpan 1-ro poxa O@Ys, S - 4acTh rUIepGOIMIECKOro
s

napaboJyionsia z =Xxy, BeIpe3aHHask HUIMHIPOM X2+ y2 =4.
2 2 2
4. Permurs 1Y Xy dx + y(x~ + y~)dy =0.
buner Ne 6
1. Jluneitnbie 1Y BBICIINX NOPSAKOB, PEIIEHNE JIMHEHHOTO OJHOPOIHOTO ypaBHeHUs. MeTox
Ditnepa.

2. 3HakonepeMeHHbIE psbl, YCIOBHAS U AOCOIIOTHAS CXOIUMOCTb.

3. BBIYHCITHTH IOBEPXHOCTHBIN HHTErpan 2-ro pofa ()@ylXdzrae S - BEpXHss CTOPOHA YacTH

s
napabosonsa x2 +y2 =z,0£z£2.
+8
4. Pemmts Y y¢=u.
10x-y
buner Ne 7
1. Jluneitnsie HeomHOpoaHbIe Y Beictux nopsiakoB. Meron Jlarpanxka.

2. BpluncieHne MoBepXHOCTHOTO HHTErpaia 2-ro poaa. @opmyna Octporpanckoro-I'aycca.

3. HaliTi moTOK BEKTOPHOTO MOJs ¢ Yepe3 YacTh MOBEPXHOCTH S , BBIPE3AEMYIO IIIOCKOCTHIO
P (HopMmaJib BHEIIHSS K 3aMKHYTOM MOBEPXHOCTH, 00pa3yeMOi TaHHBIMU TTOBEPXHOCTSIMH).
a=yi-xj+kS:x*+y> =z*(z3 0),P:z =4.

4. Pemmts Y y =2xp'+

5 -
Al
)
buner Ne 8
1. Jluneitnsie HeoaHOpOAHBIE Y CO cnienuanbHOM MpaBoil 4acThIO.

2. Bpruncienue KpUBOJIMHENHOTO UHTErpasia 1-ro poxa.

3. Haiitu noTOK BEKTOpPHOTO 1o a =3xzi - 2xi + yk,depe3 3aMKHYTYIO IOBEPXHOCTh S

fx+y+z=2x=l,

(Hopmauib BHeUIHA). S : |
ix =0,y =0,z =0.

4. Peumts 1Y y@rgx =y@¢+1.

OM3
[Tpumeps! OmIETOB Ha 3aUeT:

Buiter Ne 1

1. MeTon HeonpeneieHHbIX KO (QHUIMEHTOB NPU PEILICHUN JTMHEHHOTO YPaBHEHUSL.
2. [IpeobpaszoBanue Jlamnnaca.

p-3

3 z .
3. Haiitu opurunan e

ch (34-mni/4).

4. IpencraButh B anredpandeckoid hopme:



buner Ne 2
1. Omnenka morpemHocTy B hopmyie mapado.
2. M3oOpaxenue ¢pyHKImu XeBucaiina, cost, sint.

3. Berueptuth 001aCTh, 33JaHHYIO HEPABEHCTBAMU j2-b L, —omtaiaty 2e—is

Yy =142,

4. Pewmrts ypasHerue 7 (0)=0, ¥ (0)=—2.

buner Ne 3
1. Tlonstue GyHKIMU KOMILJIEKCHOM MEPEMEHHOMN, Tpeie U HEPEPHIBHOCTD.

2. Teopema nonpobusi, ee NpUMEHEHNUE.

3. BocCTaHOBHMT aHaTUTHUECKYIO QyHKumio ¢ (%, ¥) =35+ 2%y
2 -+ 3y’ -y =3¢/,

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

bunier Ne 4
1. BO3BGI[CHI/I€ B CTCIICHDb WU U3BJICYHCHHUEC KOPHA U3 KOMIIICKCHOI'O YMUCJIa.
2. Teopema cMmelleHus1, €€ IPUMEHEHHUE.

Y —3y' +2y=¢,

y(O=1, y 0)=0.
4. Pemutb ypaBHEHUE

buner Ne 5
1. Tpuronomerpuueckue u runepoosnyeckne GyHKIUN KOMIJICKCHOM epeMEHHOM.
2. IuddepenupoBanre n300paxeHus, N300paKeHHE CTETICHHONW (DYHKITHH.

3. Haiitu kopHu

3. IlpeacraBuTth B anredpamnyeckoii popme: sh (2-4-i/4).
2
4. BbIuucInTh UHTETpa oZsz, rze L- nyra oKpy>KHOCTH |z| =l,0£argz £ %
L z

buner Ne 6

1. Jlorapudmuueckas u nokazaTtesbHasg QyHKINN KOMIUIEKCHON EPEMEHHOM.

2. 'omeTpuueckuii CMBICT METOA KacaTeIbHBbIX.

y (— 2y

.3. IIpencraButh B anredpandeckoit hopme

2dz

2z—1)°

4. BbIYUCIUTh UHTETPAI Lz~ L—F/ =0

buter Ne 7

1. OGpaTHble TPUTOHOMETPUYECKHE U TUIIEPOOIHYECKUE (PYHKIIMHM KOMIUIEKCHOW NEepPEeMEHHO.

2. MuddepeHnnpoBaHue OpUTHHAINIA.

3. TlpencraBuTh B anreOpandeckoit hopme Arccos (—5).

2—p
p3—2p2-5p°
4. Haiitu opurunai:
buter Ne 8
1. ITpousBoHast PyHKIIMH KOMIUIEKCHOW NEPEMEHHOM, €€ TeOMETPUYECKUIA CMBICIL.
2. UnTerpupoBanue n300paxeHHsi U OpUrHHaa.

3. BOCCTaHOBHTh aHATHTHYECKYIO QyHKIHI0 ¥ = 24 =24, f(0)=1.



4. Vcionb3yst TeopeMy 00 MHTETpUPOBAHUH N300pakeHUsI HAUTH n300pakeHue QyHKINH

_ t
fioy =2
t
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