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

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

3amavaMu JUCHMIIINHEI SIBISIOTCS:

* chopmupoBaTh y OOydYAOIMXCS MPEACTABICHHE 00 HIEAX U METOoJax
BBICIIICH MAaTEMATHUKH;

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

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

* TPUBUTh HABBIKM Yy OOyYalOMMXCS K PEIICHWIO MPUKIAAHBIX 3a71a4
METOJIaMM MaT€MaTUYE€CKOr0 aHaJIn3a.

KoMnereHnu 1 HHIMKATOPBI, (POpMUpyEMbIe Y 00yHaroIUXCsl:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HHAWKATOpPA

OIIK-3 — CriocoOeH MpuMEHSTh
COOTBETCTBYIOUIHH (hPHU3HUKO-
MaTeMaTHYECKUH armapar, MeTOIbI
aHaJIM3a ¥ MOJICIIMPOBAHMUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO
WCCIICIOBAHMS TIPH PEILICHUH
npoeCCHOHATILHBIX 3314

OIIK-3.1 — ObnanaeT HaBBIKAMH TPUMEHEHUS
MaTeMaTU4eCcKOoro arnmapaTa

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

3. CTpyKTYypa M cojep:KaHue TUCIUNTHHBI
3.1. CTpyKTYypa THCHMILIHHBI
Jist ouHOM PopMBI 00yUEHUS

Bun yuebHO# paboThI Bceero | Beero CemMecTpbl

3E 4acoB 1 2 3
OBIIASA TPY AJOEMKOCTSH ANCIHUTIIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AVJIUTOPHAS PABOTA 7,3 262 | 120 | 90 | 52
Jlexun 2,95 | 106 | 52 | 36 | 18
[IpakTrueckue (CeMUHAPCKUE) 3aHATHUS 435 | 156 | 68 | 54 | 34
JlaGopaTopHbie pabOThI - - - - -
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCAH 9,7 350 | 132 | 162 | 56




[IpopaboTka yueOHOTO MaTepHaia 7,7 | 278 | 96 | 126 | 56

KypcoBoit mpoekt - - - - -

KypcoBas padota - - - - -

[ToaroToBKa K MPOMEXKYTOUHOM aTTECTALUU 2 72 | 36 | 36 | O
[TpomexxyTOUHAs aTTECTAIINS: 3 3 3
Jiia 3a04HOM (hOpMBI 00yUEHUS
Bun yaeOHO# paboThI Bceero | Bceero CemecTpsbl

3E 9acoB 1 2 3
OBILAS TPYJIOEMKOCTb JIUCLIUTUJIMHBI 17 | 612 1 2521 252 | 108
KOHTAKTHASI PABOTA* - 149 | 60 | 49 | 40
AYJIUTOPHAS PABOTA 2,11 | 76 30 | 18 28
Jlekuu 0,83 30 12 8 10
[IpakTuueckue (CeMUHAPCKUE) 3aHSATHUS 1,28 | 46 18 | 10 18

JIaGoparopHblie pabOThI - - - - -

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

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

KypcoBoit npoekr - - - - -

KypcoBas pabora - - - - -

[ToaroroBka K NpOMEKyTOUHOM aTTECTallUN 0,61 | 22

U| ©
U| ©
w|

[IpomexxyTouHas arrecTauus:

3.2. Conep:kaHue IMCHUIVIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3jejaM H
BH/aM 3aHATHH

Pa3nensl Pacnpenenenue ®Dopmbl U HNunexcel
JUCIUITNHBI & TPYIOEMKOCTH BU/JI MHIMKAaTOPOB
§ 10 BuJIaM y4€OHOM pabOThI | KOHTPOJIs dbopMupyeMbIxX
o = =) : O KOMIIETCHIIUH
S| 2lEE| 3
Paznen 1. 58 12 16 30 TK1,TK3 OIIK-3.3, OIIK-3.Y
Jluneiinas anrebpa u
aHAJIUTHUYECKas
TEOMETPHUSI
Paznen 2. 126 32 44 50 | TK1,TK2, | OIIK-3.3, OIIK-3.VY,
MaremaTnueckuii TK3 OIIK-3.B
aHaim3. Yacts 1
Pa3znen 3. 32 8 8 16 TK3 OIIK-3.3, OIIK-3.Y
Teopus

BEPOSATHOCTEM




DK3aMeH 36 36 OM1 OIIK-3.3, OIIK-3.VY,
OIIK-3.B

Hroro 3a 1 cemectp 252 52 68 132

Paznen 4. 156 28 42 86 | TK1,TK2, | OIIK-3.3, OIIK-3.V,

Marematuueckuit TK3 OIIK-3.B

aHanu3. Yactp 2

Paznen 5. 60 8 12 40 TK3 OIIK-3.3, OIIK-3.Y

OCHOBBI TEOPHH TTOJIS

DK3ameH 36 36 OM 2 OIIK-3.3, OIIK-3.V,
OIIK-3.B

HToro 3a 2 cemecTp 252 36 54 162

Paznen 6. 44 8 16 20 TK1,TK3 | OIIK-3.3, OIIK-3.Y

Teopust pyHKIUI

KOMILIEKCHOTO

IEPEMEHHOTO

Paznmen 7. 34 6 10 18 TK2,TK3 | OIIK-3.3, OIIK-3.Y

OrnepaimoHHoe

WCYHCIICHHE

Paznen 8. 30 4 8 18 TK3 OIIK-3.3, OIIK-3.Y

YucieHHbIC METOJIBI

3aueT OoOM3 OIIK-3.3, OIIK-3.V,
OIIK-3.B

Htoro 3a 3 cemecTp 108 18 34 56

UTOro 612 | 106 156 | 350

3.3. Conep:xkanue JUCHUNIHUHBI

Pa3zpnen 1. JIunelinas anreOpa 1 aHAIUTUYECKASI TEOMETPHS.

Tewma 1.1. Matpuupb! u onpeaenurenu. JInnelinas anredpa

Marpunsl. Onpepenurenn. Meron Kpamepa pelieHUss CUCTEM JIUHEHHBIX
ypaBHeHui. [lelictBuss ¢ wMarpuuamu. JIMHEWHBIE BEKTOPHBIE MPOCTPAHCTBA.
JluneiiHass 3aBUCHMMOCTb M HE3aBUCHUMOCTh. Pa3MepHoCcTh W 0a3uc JIMHEHHOTO
npoctpancTBa. basucHeli MuHOp MaTpuubl. Panr marpuubl. Beluncienue panra
Matpuipl. COBMECTHOCTh CHUCTEM JIMHEMHBIX ypaBHeHUM. Teopema KpoHekepa-
Kanennmu. Pemenue cucrem meronom ["aycca.

Tewma 1.2. BektopHas anredpa v aHaIMTUYECKAst TEOMETPHUS

Bekrop. JlekapToBel KOOpAMHATBI BEKTOpa U TOUYkKW. Hampasnsromme
KOCHHYCBI BeKTOpa. [[nmmHa BekTtopa. [lenmeHume oTpe3ska B [JaHHOM OTHOIIECHUH.
JIuuelinbie onepaunu Haja BeKTOpaMmu. basuc. CkansipHOE, BEKTOPHOE U CMENIAHHOE
MIPOU3BEACHUS BEKTOPOB, NX FEOMETPUUECKHUM CMBICI. [IpsimMas Ha MIOCKOCTH, BHUJIBI
YpPaBHEHUM NPSAMOM Ha IIIOCKOCTU. [ITOCKOCTh M npsAMas B IpocTpaHcTBe. B3anmHuoe
pacronoKeHue IIocKocTed M mpsMbiX. Kpusbie BTOporo mopsaka. [loBepxHoctu
BTOPOTO NOPSIIKA.

Paznen 2. Marematuyeckuii ananus. Yacts 1.

Tema 2.1. BBeneHne B MaTeMaTUUCCKUI aHAIN3

[TonaTe MHOXECTBa, OmnepalMi HaJ MHOXecTBaMU. Buael yucen. OyHKIUA
JNENUCTBUTEIHLHOTO IEPEMEHHOT0, CIIOCOOBI 3a1aHusl, BUAbl. OCHOBHBIE 3JIEMEHTAPHBIE
bynkuun, ux rpaduxku. YwucnoBele mnociegoBaTenbHOCTU. I[lpenen wucnoBoi
nocienoBarenbHocT. llpenen Qyukmuu. HenpepsiBHOCTh GyHKIHH. Touku
pa3phiBa, UX Kiaccuukaus.




Tema 2.2. luddepenunanbHoe ucurcieHne GyHKIIUU OJTHOU MepeMEHHOM

[IpousBognas (QyHKUHMM, €€ TEeOMETPUYECKHM M MEXaHMYECKUH CMBICIL.
Jubdepennman dyuakmuu. [IponsBomHbIe CI0KHON, 0OpaTHOW (YHKINN, (DYHKITHH,
3aJJaHHBIX HESBHO U MapaMmeTpuuecku. [Ipon3BoaHas CIOKHO-CTEIIEHHON (YHKITHH.
OcHoBHble Teopembl o0 audpdepeHnupyemsix GyHkusax. I[lpousBoanbie u
muddepennnansl  Boicx nopsakoB. [Ipasuiio Jlonuransa. Pa3noskeHne 0CHOBHBIX
aneMeHTapHbIX GyHKIMA 1o dopmyne Teinopa. HcciaegoBanus GyHKIMH W
nocTpoeHue rpaduka.

Tema 2.3. luddepenunaipbHOoe HCUUCIICHUE (YHKIIUA MHOTHX TIEPEMEHHBIX

OYHKIIMM HECKOJIbKUX TEPEMEHHBIX, Mpelesl U HENpepbIBHOCTh. YacTHbIC
npou3BoAHbIE U U depeHanbl IepBoro W BhICIIET0 MOpsAAkoB. [IpousBognas
CJIO’)KHOM byHKIHIH. [lonnas POU3BOIHASL. HesiBHbie GyHKIHN.
HuddepenunpoBanne HessBHbIX QyHKUUH. [Ipunoxenus.

Tema 2.4. IHTerpanbHOe HCUUCICHHE (PYHKIIMHM OJTHON TTepEeMEHHOM

[TepBooOpa3nas. HeompeneneHHbId HMHTETpall W €ro CBOMCTBA. 3aMeHa
IIEPEMEHHON W MWHTEIPUPOBAHUE IO YACTSIM B HEOIPEACICHHOM HHTETpaJe.
WNuTerpupoBanne  paludOHANBHBIX  JIpoOed, TPUTOHOMETPHUUECKUX  (YHKIIMIA,
HEKOTOPBIX HppalMOHATIBHBIX U TPaHCUEHACHTHBIX (QyHKIUNA. OrnpeaeneHHbIi
UHTErpana, ero cBodcTBa. HecoOcTBeHHble UHTErpaibl. ['eomeTpuyeckue
MEXaHUUYECKHUE MTPUIIOKEHUS ONIPEACIIEHHOTO UHTErpaa.

Paznen 3. Teopus BeposiTHOCTEN

Tema 3.1. DneMeHTHI TEOpUHN BEPOSTHOCTEN

OcHoBHbIE TOHATUS Teopuu BeposiTHocTed. KomOunaropuka. Teopemsl
CJIOKEHUSI U YMHOXXEHHSI BEPOSITHOCTEU. Y CI0BHAs BEpOATHOCTh. Dopmysia MoimHOU
BeposiTHocTH. Dopmyna baiteca. 3a1aua 0 HaAEKHOCTH IEKTpUUECKOi nenu. Cxema
bepnymumn  pacnpenenenuss BeposTtHocTeil. ®Dopmyna Ilyaccona. Cmyualinbie
BEJIMUMHBI U CINOCOOBI WX omnucaHus. JlUCKpeTHas cliydaiiHash BeJIUYMHA, €€
XapakTepucTuku. HenpepblBHas cioydaiiHas BEJNMYMHA, €€ XapaKTEPUCTHUKHU.
HopmanesHoe pacnpeneneHue BEpOSTHOCTEN.

Paznen 4. Marematuyeckuil ananus. Yacts 2.

Tema 4.1. KommuiekcHbie uncia, GopMbl KOMIIEKCHOTO Yucia. JlecTBust Haj
HuMHU. O0JIaCTH U TMHUU Ha KOMIUIEKCHOM MIIOCKOCTH

Tewma 4.2. O6bikHOBEeHHBIE AU DepeHITnaIbHbIe YPaBHEHUS

Huddepenunanpuple  ypaBHEHHMs TepBoro mnopsjaka. 3agada  Komw.
Huddepenunanbiple ypaBHEHUS BBICIIMX MOPSAKOB. YpaBHEHHUS, IOIYCKAIOIIUE
NOHW)KEeHHEe Tnopsanka. JluHeiHsle nudQepeHnranbHble ypaBHEHUS BTOPOTO U
BBICIIIETO TOPSAJIKOB. MeTO/l Bapuallii MOCTOSTHHBIX. Y PABHEHHUS C MPABOM YaCThIO
cnenuanbHoro Buaa. Cuctemsl qud@epeHnnanbHbIX YpaBHEHUH.

Tewma 4.3. Teopus psinoB

Uucnossie psiabl. [I[pU3Haku CXOAUMOCTH PSAAOB C MOJOKUTEIBHBIMU YICHAMMU.
3HaKoNepeMeHHbIe psAabl. AOCOJMIOTHAsS M YCJIOBHasg cxoauMocTh. [IpusHak
Jleitoauma. dyuknuonaneHbie psanbl. O6macTe cXxoauMocTH. CTENEHHBIE PSIbL.
WurepBan cxonumocTt. Teopema Abens. Psaabl Teiinopa u Maknopena. Paznoxenue
byHkuuii B creneHHble psanbl. llpunoxenuss psaoB. Pasznoxenuwe GyHKumMii B
TpUTroHOMeTpHuueckue psasbl Dypobe.

Tewma 4.4. KpaTHble HHTETPAJIBI



JIBoitHOM u AByKpaTHbI wuHTerpain. CBolictBa. J[BOWHOW wuHTErpan B
NOJISIPHBIX KoopauHarax.  Ilpunoxkenus. TponmHOM HHTErpan B JEKAPTOBBIX,
WIMHIPUYECKUX U chepuuecknx KoopauHarax. [IpunoxeHus.

Pa3zpnen 5. OCHOBBI TEOpUH OIS

Tema 5.1. KpuBonuHeHHbIE U TOBEPXHOCTHBIE MHTETPAJIBI

KpuBonuHeliHple  MHTETpansl IEPBOIO W BTOPOro  poja.  YcCIoBHUSA
HE3aBUCUMOCTH  KPUBOJMHEHHOIO  HHTErpajla OT IYTM  HMHTETPUPOBAHMSL.
[IoBEpXHOCTHBIN UHTETPAJ IIEPBOTO U BTOPOro pona. IIpunoxenus.

Tema 5.2. BeKTOpHBIN aHAIA3 U 3JIEMEHTHI TEOPUU IO

Ckansipable U BekTOpHbIe ToJiA. IIpon3BojHas 1o HampaBieHUIO. ['paaueHT.
Hupkynsuuss moyist BAOJb KpuBOW. [loTok mons dvepe3 moBepxHOCTh. Dopmyna
Octporpanckoro-I'aycca. JluBepreHuusi BEKTOPHOTO MOJs, €€ (PU3UYECKUN CMBICIL.
®opmynsl Ctokca, ['puna. PoTop BEKTOpHOro mOJs, €ro (PU3WYECKUN CMBICIL.
[ToTeHMaNnbHOE U COJICHOUJAIBHOE ITOJIA.

Pa3nen 6. Teopust pyHKIMN KOMIUIEKCHOTO ITEPEMEHHOTO

Brruncnenne 3HAYCHUIN GyHKUIMN KOMIIJIEKCHOI'O IIEPEMEHHOTO.
HuddepenuupoBanue u wunterpupoanvie DKIIL. Psg Jlopana. OcoOble TOUKH.
Boruetsl. [lpunoxkeHuss K BBIUKCICHUIO ONPEACIECHHBIX U HECOOCTBEHHBIX
UHTETPajos.

Paznen 7. OnepaiimoHHOE UCUHUCIICHUE

[IpeoOpazoBanue Jlammaca, OCHOBHBIE CBOICTBa mnpeoOpa3zoBanmii Jlamaca.
[Ipunoxenuss K  pemeHuo  IudPepeHIHaTbHBIX  YpaBHEHHMM W CHUCTEM
mupepeHInanbHbIX YPABHEHUH.

Pasnen 8. YuciieHHBIE METOIBI

WnrtepnonupoBanne QyHkumid. [IpubnmkeHHoe pelieHne anredpandeckux
YpaBHEHUM. [IpuOnmxeHHOE  BBIUMCICHHE  ONPEACNIEHHBIX  HMHTErpasoB.
[Tpubnmxennoe pemenue aAuddepeHmaIbHbIX YpaBHEHHI.

3.4. TeMaTH4YeCKHl IVIAH NPAKTHYECKHUX 3aAHATHI

Pazmen 1.

Martpuisl. Onpenenutenu. Obpatnas matpuiia. Meton Kpamepa pemienus
CUCTEM JIMHEWHBIX YypaBHeHHWW. Panr wmarpuipl. Pemenue cucrem ypaBHEHUI
MetonoM [ 'aycca.

Bekrop. CkanspHoe, BEKTOPHOE M CMEUIAHHOE NPOU3BENECHUS BEKTOPOB.
[Ipsmas Ha mockocth. [Inockocts M mpsimasi B mpocTpaHcTBe. KpuBble BTOPOro
MOPSAKA.

Paznexn 2.

Obnacte omnpexaenenus ¢yHkuuu. Yucnoble mnocienoBaTenbHOCTH. [lpenen
YUCIOBOM TmoclenoBaTenbHocT. I[Ipenen ¢yHknuu. beckoHeuHO Maible W
OeckoHeyHO Oombinre. OTHOCTOPOHHUE Npeaebl. 3aMmedareabHble mpeneibl. Touku
pa3phiBa, UX Kiaccu(UKaIus.

Boruucnenne mnpomsBogHoit (dyukumu. uddepennmpoBanue (QyHKIUH,
3aJJaHHBIX HESBHO W MapaMmeTpuuecku. [Ipon3BoaHas CIOKHO-CTENIEHHON (YHKITUH.
['eomerpruuecknit cMmbici Tpou3BoAHOM. [Ipon3BoaHbie BhICIIMX NOPSAKOB. DopMyna
Jleitonuna. uddepenunansl BbICIIMX TOPAIKOB. BbluMclieHHe TMpeaesnoB C



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

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

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

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

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

Pa3nen 4.

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

Pemenne nud@epeHnnanbHbIX ypaBHEHUH MEpBOro mnopsijaka. Pemenue
nuddepeHIaNbHBIX YPaBHEHUIN BBICIIUX MOPSIKOB, JOMYCKAIOIMMX TMOHMKCHUE
nopsiaka. PelieHre oTHOPOJHBIX U HEOJAHOPOIHBIX JMHEHHBIX AU (epeHInaIbHbIX
YpaBHEHUI BBICIINX MOPSAIKOB C TOCTOSIHHBIMU KO3 PUIIMEHTaMHU.

HccnenoBanne CXOOUMOCTH 3HAKOIOJOXKUTEIBHBIX W 3HAKOIIEPEMEHHBIX
psanoB. HaxoxxneHue o61acTu cXOAUMOCTH (DYHKIIMOHAJIBHBIX U CTEIIEHHBIX PSJIOB.
Paznoxenune  ¢yHkinuii B cTenmeHHoM  psn.  Pasnmokenne  QyHKOmMii B
TPUTOHOMETPUUECKUE PAabl Dypbe.

JIBOWHOM  WHTErpaj, IOJSApHbIE KOOpAWHAThl. TpOMHOM  HWHTErpall,
MUIMHApUYECKHe U cheprudeckue KoopauHatel. [Ipunosxkenus.

Paznen 5.

Bpruncnenne KpUBOJIMHEWHBIX MHTErPAJIOB TMEPBOTO W BTOPOro poja.
[IpunoxxeHusi. BerunucneHne moBEpXHOCTHBIX HHTETPAJIOB IIEPBOTO U BTOPOTO poAa.

Ckansipuble U BeKTOpHbIE Touisl. [Ipou3BosiHas mo HampaBiieHHto. ['paaueHtT.
[Torok moinsa yepe3 nmoBepxHocTb. Dopmyna Octporpanckoro-lI'aycca. /IuBeprenuus
BEKTOpHOTO Toysi, ee (usmyeckuid cmbica. Popmynsl Ctokca, ['puna. Portop
BEKTOPHOT0 noJist. [loTeHnmanpsHoe U CONEHONIAIBHOE TOJIS.

Paznen 6. Teopust GyHKIIUNA KOMIUIEKCHOTO TIEPEMEHHOTO

Brruncienne 3HA4YECHUU GyHKIIH KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HudbdepennupoBanue u wuaTerpupoBanne DKII. Psag Jlopana. OcobOpie TOUKH.
Boeruetsl. [lpunokeHus K BBIUMCICHUIO OMPEACIEHHBIX U HECOOCTBEHHBIX
WHTETPajoB.

Paznen 7. OnepaninoHHOE UCUKUCIICHUE

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



Pa3znen 8. UucieHHBIE METOIBI
WutepnionupoBanne Qyukumii. [IpubnmkeHHoe pelieHne anredpandecKkux
OTIpeIeIEHHBIX
[Tpubmmkennoe perenne AuQhepeHInaIbHbIX YPaBHEHHH.

YPaBHEHUM.

[TpubnnxeHHoe

BBIYHCJIICHHUC

3.5. TemaTuuyeckni IjiaH JadOpPaTOPHBIX padoT
JlaHHbIi BUA pabOTHI HE MPEyCMOTPEH YU4EOHBIM IIAHOM.

3.6. Kypcosoii npoekT /KypcoBasi pabota
JlaHHbIi BU paOdOTHI HE MPEYCMOTPEH YUYEOHBIM ILJITAHOM.

4. OueHuBaHUE Pe3y/IbTATOB 00y4YeHUsI
OueHuBaHue pe3yabTaTOB OOy4YeHHUS MO JAUCIMIUIMHE OCYIIECTBISETCS B
paMKax TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTeCTallMd, MNPOBOJUMBIX IIO

oampHO-perTuHroBoi cucreme (bPC).

[IIkana oueHKH pe3ynbTaTOB O0YyUEHHUS 110 AUCLUIUINHE:

WUHTETPAJIOB.

YpoBeHb chOpMHUPOBAHHOCTH
WHMKATOpPa KOMITCTCHIIHH
N N Hwuxe N
Boicokuit | Cpennuit Husknii
3amianu- CpeaHero
Koz Koz POBAHHEIC ot 85 o 100| ot 70 1m0 84 | oT 55 10 69 | 0T 0 11O 54
KOMIIe- | WHAMKATOpa pe3ynbTaThl
TEHIMH | KOMIETEHIMU | OOYYEeHHs MO IlIxana oneHnBaHUs
UCITUTUTAH HEYI0B-
AUCIIUILIHHS YAOBIIET- YA
OTJINYHO XOpOouIo JIETBOPH-
BOPUTEIILHO
TCJIBHO
3a4TCHO HC 3a4TCHO
3HATh:
OCHOBHBIE
TIOHSITHS U
TBEPKICHUS
YTBEPHL . 3Haer [Tnoxo
AHATUTUYECKOM
OCHOBHBIE€ | 3HAET YpoBeHb
T€OMETPHH, 3Haer .
N MOHSTHSI U | OCHOBHBIE | 3HAHUU
TUHEHHON OCHOBHBIE
VTBEPXKJC | MOHSATHS W | HIDKE
anreopsl, MOHATHUS U
HUS, YTBEpXkKAEC | MUHUMAT
MaTeMaTU4YeCKO | YTBEPKIE
MOJXKET HUS, BHOTO,
ro aHallu3a, HUS,  He
JOMYCTUTD | TOTTYCKAaeT | IOMyCKae
TeopuH JOMYCKACT | e ckombko | MHOTO T TpyObIe
OIIK-3 | OIIK-3.1. BEPOATHOCTEH, | omHOOK py
HE TPYOBIX | MEITKHUX OIIMOKHU
TEOpHUH MO,
ommnooK OLINOO0K
CTIeITHATbHBIX
pazzenoB
MaTeMaTHKHU
YMETh:
peaTtb YnMmeer YmMmeer YmMmeer IIpu
OCHOBHBIC pemarhb pemiarsb pernrarhb pelIeHuH
3a1auun MaTeMaTH | OCHOBHBIC | THIIOBBIC | THUITOBBIX
AHAIUTUYECKON | YecKue MaTeMaTH | MaTeMaTH | MaTeMaTH
T€OMETPHUH, 3a/1auu, HE | YECKHE YECKUE YECKUX
TUHEHHON JIOTTYCKaeT | 3a/1a4H, 3a/1a4w, 3a/1a4




anreopsl, ommOOoK JOTTYCKAeT | MOMYyCKaeT | IOMmycKae
MaTeMaTU4YeCcKo HEOOJBIIN | MHOTO T TpyObIe
ro aHaJIn3a, € OIIMOKH | OIIMOOK OIINOKHU
Teopuu
BEPOSATHOCTEM,
TEOPHH TIOJIS,
CIICIHAIbHBIX
pasnenoB
MaTeMaTUKHU
BJIAJICTh:
Braaneer
Bnaneer !
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUYHbI MU BIIAJICCT
OCHOBHBIMH u
MH THUIIOBBIMHU | METOAAMU
METOIaMH METOaMH
METOaMH METOJIaMH | PEIICHUS
pelIeHus 3a1a4 perieHus
perieHus peuieHus | 3ajaad,
MaTeMaTHYECKO 3aj1ad4,
3aJa4, HE 3aj1ad4, JOITyCKae
ro aHaJIM3a JOITYCKaeT
JIOITyCKaeT JOTTyCKaeT | T rpyOblie
MEIIKHE
OIINOOK MHOT'O OIINOKH
OIIOKU
OIIMOOK
OI.[GHO‘IHBIG MaTCpHuabl JJIA IIPOBCACHUA TCKYILICI'O KOHTPOJIA u

MPOMEKYTOUHON aTTecTanuu npuBefeHbl B [lpunoxenun k paboueil mporpamme
JUCITUTUTUHBI.

[TonHBIA KOMIUIEKT 33JlaHUM U MaTepUaoB, HEOOXOIUMBIX JUIsI OLIEHUBAHUS
pe3ynbTaToB O0yUEHHUS 10 AUCIUIUIMHE, XpAHUTCS Ha Kadeape pa3padoTIuKa.

5. Y4eOHO-MeTOoIMuYecKoe U UH(POPMAIMOHHOE o0ecriedeHne JUCHUILIMHbI

5.1. YueOHO-MeTOANYECKOE 00ecIIeYeHue

OcHoBHas 1uTEpaTypa

1. KoHcmekT neknuid 1o BbICIHIe Marematuke : momHbld kype / J. T.
[Tucemennsiit. - 12-e u3n. - M. : Aipuc-IIpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HemoCpeICTBEHHBIN.

2. IlanTteneeB, A. B. Teopuss ¢GyHKIUH KOMIUIEKCHOTO TEPEMEHHOTO U
OTIEpaIlMOHHOE HMCYHMCJICHUWE B MpUMepax M 3ajaadax : ydeOHoe mocobue / A. B.
[TanTenees, A. C. SIkumoBa. — 3-¢ u3n., ucnp. — Cankr-IletepOypr : Jlanp, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Texkcr : amekTpoHHBIN //  JlaHb
9JIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBOACTBO K peLIEHUIO 3aJady [0 TEOpPUM BEPOSITHOCTEH W
MaTEeMaTUYECKON CTaTUCTUKE : yueOHoe mocodue mis By30B / B. E. 'mypman. - 11-¢
u3. , mepepad. - M. : Briciiee obpaszosanue, 2008. - 404 c. - (OcHoBsl Hayk). - ISBN
978-5-9692-0194-1. - TekcT : HEMOCPEACTBEHHBIM.

4. Teopusi BEpOSITHOCTEH W MaTeMaTHYeCKas CTATHUCTHKA : ydyeOHOe mocobue
s By30B / B. E. I'mypman. - 12-e u3n., nepepab. - M. : Briciiee oopazoBanue, 2008.
- 479 c. wi. - (OcnHoBbl Hayk). - ISBN 978-5-9692-0192-7. - Tekcr

HETIOCPEICTBEHHBIN



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

5. COopHuk 3anmad mo Beiciiell marematuke. C KOHTPOJBHBIMU paboTamu. 1
kypc / K. H. JIynry, JI. T. [Tucemennsiii, C. H. ®equn, 0. A. llleBuyenko. - 9-¢ uzm. -
M. : Aipuc-IIpecc, 2013. - 576 c. : un. - (Beiciiee o6pazoBanue). - ISBN 978-5-
8112-5166-7. - TekcT : HeMOCPEICTBEHHBIM.

6. Harancon, U. I1. Kpatkuii Kypc BbICIICH MaTeMaTUKH : yueOHOe mocodue /
W. I1. Hataucon. — 10-e u3zn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — Tekct: »nekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/210320.

7. Ilymxkaps, E. A. Kypc MareMatuku uisi TEXHHYECKHX BBICIIAX yYEOHBIX
3aBeneHuil : yueOnoe nocodue / E. A. [lymkaps, H. A. bepkos, A. 1. MapTbiHEeHKO.
— 2-e¢ u3p., ucnp. — Cankr-Ilerepoypr : Jlanp, 2022 — Yacts 4 : Teopus
BEpOATHOCTEHW M MaTemaTHueckas ctatuctuka — 2022. — 304 c¢. — ISBN 978-5-
8114-1561-8. — Tekcr: onektponHsbiii // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/211382.

8. 3amopoxern, I'. 1. PykoBoicTBO K pelieHHIo 3a1ad 10 MaTeMaTUu4ecKOMY

aHanuzy : ydeoHoe mocobwe / I'. WM. 3amopoxen. — 8-¢ m3a.,crep. — CaHKT-
[lerepbypr : Jlamb, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — Texkcr :
ANEKTPOHHBIN //  Jlanb : 3nekTpoHHO-OMONMMoTeuHas cuctema. —  URL:

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

9. Kysnenos, JI. A. COopHUK 3aJaHMil MO BBICIIEH MaTeMaTukKe. THIOBBIC
pacuetsl / JI. A. Ky3nenoB. — 15-¢ u3n., crep. — Cankt-IletepOypr : Jlanb, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texkcr : 31eKkTpoHHBIN /  JlaHb
3JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrenronsi, I'. M. OcHOBEI MaTemMaTnueckoro a"Haiauza. Yacte 1/ I'. M.
®uxteHronpil. — 15-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct: omekTpoHHbINM / JlaHb : 3IEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/289001.

11. ®uxrenromel, I'. M. OcHoBBI MaTeMaTHuyeckoro anaimsa. Yacts 2 / I'. M.
®duxtenronpil. — 14-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — TekcT : onekTpoHHbI / JlaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/297692.

JlononHuTeNnbHAsA IUTEPATYpa

1. dHemupnoBuu, b. I1. COopHMK 3a1ay U yNpaxHEHUH MO MaTEeMaTHYECKOMY

aHanu3y : ydeOHoe mocobue s By30B / b. I1. JlemumoBuy. — 24-¢ usm., cTep. —
Cankrt-IletepOypr : Jlanp, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — Texkcr :
ANEKTPOHHBIN //  JlaHb : SIeKTpoHHO-OmOnMotreunas cuctema. —  URL:

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

2. Ilyraues, B.C. Teopusi BeposSITHOCTEH W MaTeMaTHYECKas CTATHCTHKA :
yuebHnuk / B.C. IlyraueB — Mocksa : TpancnoprtHas kommnanus, 2017. — 496 c. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Texkcr
AIEKTPOHHBIN.

3. Munocues, B. b. Kypc maremaTtuku A TEXHUYECKUX BBICIIUX Y4EOHBIX
3aBefeHul : ydeOHoe mocobue / B. b. Mwunocues, B. A. Jlsxosckuii, A. W.



MapteineHko. — 2-¢ usn., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 :
DYHKIIMU HECKOJBKUX TepeMeHHbIX. MHTerpanbHoe ucuuciaeHue. Teopus mons —
2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Texkcrt : anexTpoHHbIi / Jlanp :
SJIEKTPOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/211355.

4. Munocues, B. b. Kypc maremaTuku 1Jjis TEXHUYECKUX BBICIIUX YYEOHBIX
3aBeqieHui : yueoHoe nocodbue / B. b. Munocies, B. I'. 3yokos, B. A. JIsxoBckuii. —
2-¢ u3n., ucnp. — Cankr-IletepOypr : Jlanb, 2022 — Yacts 1 : AHanmuTudeckas
reomerpus. [Ipenensr n psaapl. OyHKIMKA U Npou3BOAHbIE. JIMHEWHAs U BEKTOpPHAs
anrebpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : anekTpoHHbIH //
Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopust BepOATHOCTEH WM MaTeMaTUYeCKas CTATHCTHKA. ba3oBbII Kypc C
npuMepamMu M 3ajadamu : ydyeOHoe mocobme nns By3oB / A. U. KuGsyn, E. P.
['opsiuaoBa, A. B. HaymoB ; nmox pea. A. U. Ky63yna. - 3-e uzj., nepepad. u Jo1. -
M. : OUIMATIIUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Tekct :
HETIOCPEICTBECHHBIN

6. MBanoB, b. H. Teopusi BeposiTHOCTE M MareMaThyeckas CTaTUCTHKA :
yueOHoe nocooue / b. H. UBanoB. — 2-e uza., ucnp. u gon. — Cankr-IletepOypr :
Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-3636-1. — TekcT : anekTpoHHbIi // JIaHb
: BIIEKTPOHHO-OnOMoTeunas cuctema. — URL: https://e.lanbook.com/book/206201.

7. O0bIKHOBEHHBIE MU PepeHInaIbHbIE YpaBHEHU : yueOHoe nocooue / 3.X.
3akuposna. - Kazansb : KI'DY, 2007. - 57 c. - 27.88 p. - TeKCT : HENOCPEACTBEHHBIM.

8. IlpakTyeckue 3aHATHs M0 MateMaTtuke (1 cemecTp) : mpakTUKyM / cocT. T.
U. AdanaceeBa [u ap.]. - Kazanp : KI'DY, 2011. - 120 c. - 4039. - Tekcr :
HETOCPEACTBEHHBIN.

9. IlpakTH4eckue 3aHATHUS 110 MaTeMaTHKe (2 ceMecTp) : MPaKTUKyM / COCT.: 3.
X. 3akupoBa, H. B. Hukonaesa. - Kazanp : KI'DV, 2011. - 111 c. - 4047. - Teker :
HENOCPEACTBEHHBIMN.

5.2. UudopmannonHoe odecneyeHue

5.2.1. DIeKTPOHHBIC U HHTEPHET-PECYPCHI

rJ[\f_l)I HanMeHoBaHME 3JIEKTPOHHBIX M HHTEPHET-PECYPCOB Ccbuika
1 [DnexTpoHHO-OMOIHOTEYHAs cucTeMa «JIaHb» https://e.lanbook.com/
2 |[SnextponHO-OHOIMOTEYHAs cricTeMa «iDOOKS.ruy https://ibooks.ru/
3 |DnextpoHHO-0MOMIHOTEUHAs crcTeMa «DOOoK.ruy https://www.book.ru/
4 | DHIUKIONENH, CIIOBAPH, CIIPABOYHUKHU http://www.rubricon.com
5 [[opran "OtkpsiTOE 0Opa3oBaHue" http://npoed.ru
6 |EamHoe okHO nocTyma K oOpa3oBaTenbHBIM pecypcam  |http://window.edu.ru

5.2.2. Tlpodeccuonanbable 0a3bl gaHHbIXx /| HMHDOpManmMoHHO-CIIpaBOYHBIC
CUCTEMBbI

Ne Pexum
HaumenoBanue npodeccrnoHalbHbIX 0a3 JaHHBIX Anpec
/T JOCTyna



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/

1 |Poccuiickast HaloHaIbHAs ONOIHOTEKA http://nlr.ru/ http://nlr.ru/
> g AT http://elibrary
ay4Has syiekTponHas 6udaunoreka eLIBRARY.RU http://elibrary.ru U
3 |HamumonanpHas a5ekTponHas 6udnonoreka (HOB) ?ttps'”rusnEb'ru hrtJEJS.//rusneb
4 |Texumuecxas Gubmorexa http://techlibrary |http://techlibr
Iu ary. ru
5 |Ob61mepoccuiickuii MaTeMaTUUeCKUI opTal http:/fwww.mat. fhttp://www.m
hnet.ru/ ath net.ru/
5.2.3. JIunieH3MOHHOE W CBOOOJHO  paCIpOCTpaHAEMOE IPOTrPaMMHOE
oOecrieueHue JAUCHHUIIIINHBI
Ne HaunmenoBanue nporpaMmmMHOro PexBu3nTel
Onucanue
/T obecrieueHus MOATBEPKIAIOIINX
. [Tonb3oBarenbckas 3A0 . o
1 |Windows 7 IIpodeccuonanbHas (Starter) ONepAIOHHAs CHCTEMa "Co¢rJlaitnTpeiin"
Ne2011.25486 oT
3A0
2 [Windows 7 IIpodeccuonanshas (Pro) Hou3oBarenscras "CodrJlaitaTpeiin"
OTCPAIMOHHAA CHCTEMA |\ 511 75486 or
[Taker TNPUKTATHBIX 3
3 MATLAB Academic new Product From|"POrPaMM A "Co¢rJlaitaTpeiin"
10 to 24 Group Licenses (per License) DELICHHA 3189IN02013.39442 Heucxor.
TEXHUYECKUX
o npaBo. beccpouno
BBIUMCIICHHM.
Cucrema nouicka|CBoOOIHAS  JIULIEH3US
4 |bpaysep Chrome nHpopmanuu B ceru|Hewuckn. paBso.
HHTEPHET beccpouno
[Taker mporpamm mist|CBoOOgHAS — JIMIICH3US
5 |Adobe Acrobat co3gaHusi U mpocMotpal|Hewcki. paBo.
(aitnos dhopmara PDF |beccpouno
MO nnst spdextuBHOoro|CBoOOAHAS  JTHIICH3US
6 |LMS Moodle OHJIAH- Hewuckor. paBo.
B3aNMOJACHCTBHS beccpouno

6. MaTepuaJIbHO-TEXHHYECKOE 0O0ecneuyeHue JUCITUTTIMHBI

HanmenoBanue BUaa

HaumenoBanue y4ueOHOIA

y4eOHOW paboThI ayJIMTOPHH, [lepeuens HEOOX0MMMOTO O0OPYIOBAHUS U
CHENUATN3UPOBAHHOM TEXHUYECKUX CPEJICTB OOYUCHHUSI
naboparopuu

Jlexuun
NPOBEICHHS 3aHITHIA
JIEKIIMOHHOT'O THTIA

VYueOnast ayauTopust 1Jist

CrenuanusupoBaHHas
TEXHUYECKUE CPENCTBA OOYYEHHMS, CIIyKalue
JUISL TIpeJICTaBlIeHUsT y4eOHOM MHpOopMaIun
0oJbIION ayauTOpUH (MYIBTUMEIUWHBIN
MPOEKTOpP, KOMIBIOTEp (HOYTOYK), DKpaH),
JIEMOHCTPAIIMOHHOE

y4eOHO-HaTJIsTHbIe TOCOOHS

y4eOHas MeOelb,

obopymoBaHue,

[IpakTnueckue

VYuebnas ayJIUTOpUs

JJIsL

Creuuanu3upoBaHHas y4yeOHast

Me0elb,




3aHATUS MIPOBEICHUS 3aHIATHH| TEXHUYECKUE CpeacTBa o0y4eHus

CCMHHApCKOro THIA,| (MYyJIbTUMEIUNHBIM MPOEKTOP, KOMIIBIOTEP

IpYIIIOBBIX u UHIOUBUOY- (HOYT6YK), 3KpaH) U Jp.
aJIbHBIX KOHCYHI:TaHHﬁ,

TCKYLICTO KOHTPOJIA n
IMPOMEXKYTOUYHOU aTTCCTAlUN
CamocrostenpHas |KoMIblOTepHBIH K1ace ¢ Crienmanu3upoBaHHas ydeOHass MeOenb Ha
pabora BbIxog0oM B MuTeprer B-600a | 30 mocamounbix mect, 30 KOMIIBIOTEPOB,
TEeXHUYECKHE cpencTaa 00y4eHHs
(MynbTHUME-TUIHBIA TPOEKTOP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), BHJICOKaMEPHI,
IporpaMMHOe obecrieueHue
Cnenunanu3upoBaHHast MeOeb,
KOMIIBIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO
BbIXOZa B MIHTepHET 1 oOecrieueHneM
nocryna B OMOC, 3xpaH, MyJabTUMEAUNHBIN
IPOEKTOP, MPOrpaMMHOE o0ecTieueHHe

YuranbHbBIN 341
OnoOIMOTEKH

7. OCo0eHHOCTH OpPraHM3aIluN 00pa30BaATEeIbLHOM 1eATEeJTbHOCTH JJIsl JIHIL C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3I0POBbSI 1 HHBAJIUI0B

JIuta ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370p0oBbs (OB3) u MHBAIUIBI UMEIOT
BO3MOKHOCTh O€CIPENATCTBEHHO MNEPEMEIIAThCs U3 OJHOr0 y4eOHO-I1adopaTopHOro
KOpIlyca B JpYrod, MHOAHATBCA Ha BCE 3TaXHU Y4E€OHO-Ia0OPaTOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [OMEIIEHUSIX C YYETOM OCOOEHHOCTEH
NCUXO(U3NUECKOTO PA3BUTHS U COCTOSIHUS 3/I0OPOBbSL.

Jist o6yuenust ymn ¢ OB3 ¥ MHBaNWAOB, MMEIOIIMX HApYLIEHUS OMNOPHO-
JIBUTATEJILHOTO ammapaTa, 0OeCHedeHbl YCIOBUSl OECHpPENATCTBEHHOTO JOCTYyNa BO
Bce yueOHble nomenieHus. Miapopmamus o cnennaabHbIX YCIOBUSAX, CO3AAHHBIX AJIs
oOyuaroruxcst ¢ OB3 u wuwHBamuaoB, pa3MmelieHa Ha CailTe YHHBEPCHUTETA
www//Kgeu.ru. Imeercst BO3MOKHOCTb OKa3aHUS TEXHUYECKOU ITOMOILM aCCUCTEHTOM,
a TaKKe YCIYT CypJOIEpEeBOTUUKOB U TH(PIOCYPAOTIEPEBOAUNKOB.

JUtst aganTanuu K BocupusaTHio Jimnamu ¢ OB3 m nHBaIMIaMu ¢ HapylIE€HHbBIM
CIIyXOM CIIPaBOYHOTO, Yy4eOHOro MaTepuana MO JUCHUIUIMHE 00ecredrBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- U1 JTy4IlIed OpUEHTAlMU B Ay JUTOPUHU, TPUMEHSIOTCS CUTHAJIBI OTIOBEILICHHUS
O HayaJjle 1 KOHIIE 3aHATHUsA (CIOBO «3BOHOK» MUIIETCS HA TIOCKE);

- BHUMaHUe Cia0oCHblIamero o0ydYarllerocss NpPHUBIEKAETCS MeJarorom
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIIECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ OOy4YalIIMMCs, NEAaroruueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHUMH TPEAJIOKEHUSAMHU, OOECHeurBas BO3MOXHOCTh
YTEHUS TI0 TyOaMm.

KomMmeHcanyss 3aTpylHEHMII pPEYEBOr0 M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
CJIa0OCTBIIAIINX 00YYaOIINXCS TPOBOAUTCS MTyTEM:

- HCTIOJIb30BAaHUS CXEM, TUAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIIEPCCHIIIKaMU, KOMMEHTUPYIOIUMU OTIEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJIsIpHOTO TMPUMEHEHUS YIOPAKHEHUH Ha Trpa@uueckoe BbIJIEICHHUE
CYILLECTBEHHbIX MPU3HAKOB MIPEIMETOB U SBJICHUN;
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- obecriedeHs BO3MOXKHOCTH JUJIsl  OOYyYalOLIErocs IMOJIyYUTh aIpEeCHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOJUMOCTH.

Jlist anantanuu K BocnpusaTuio gunamu ¢ OB3 u uHBanugaMu ¢ HapyleHus MU
3peHus CIIPaBOYHOTO, y4eOHOTO, IPOCBETUTEIHCKOTO MaTepuana,
MPETYCMOTPEHHOTO 00pa30BaTeIbHON MPOrpaMMoOi M0 BbIOPAHHOMY HaIPaBIECHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIEYIONIUE YCIOBUS:

- BeJieTcd ajianTtanus opuiraibHOro caifta B cetu MIHTepHeT ¢ yueToM 0coObIxX
NOTPEOHOCTEN MHBAIMIOB 1O 3PEHUI0, 00ECIICUNBACTCS HATHUME KPYTTHOMIPU(TOBOM
CIIPaBOYHOM MHGOPMAINH O PACTIMCAHUH YUCOHBIX 3aHSITHIA,

- IeITaTOTUYECKU  pabOTHUK, €ro coOeceaHUK (Mpu HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00yUYaIOUIUMCS, TP ITOM KasKIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeIaroruyeckuii paboTHUK oOpalaeTcs;

- ICHCTBUS, KECThl, MEPEMEIICHHs MEJarormyeckoro pabOoTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHpOpMAINMs TPEAOoCTaBisieTcs KpynHbiM Tpudrom (ot 18
MYHKTOB), TOTAJIHO 03BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH TOMEILEHUH;

- IPEJOCTABIIIETCS. BO3MOYKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPBI BO  BpEMs
3aHITHI U MPABO 3aMUCHU 0OBSICHEHUH Ha TUKTO(OH (110 JKEJTaHUIO 00YyJarouXCs).

dopMa mpoBeACHUS TEKyIlel W MPOMEXKYTOUHOM  aTTeCTaluu IS
oOyuaromuxcst ¢ OB3 1 MHBaIUIOB OMNpeAeseTcs NeJarornyeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM I1aHoM. [lpu HeoOxoammoctu oOyuaromemycsa ¢ OB3,
WHBAIMY C YYETOM UX MHAMBUAYAJIBHBIX NMCUXO(PU3HUUECKUX OCOOCHHOCTEN NaeTcs
BO3MOYKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTAlMI0 YCTHO, MUCbMEHHO Ha Oymare,
NMCbMEHHO Ha KOMIIBIOTEpPE, B (POPME TECTUPOBAHUS U T.II., TMOO MPEIOCTaBIAETCS
JOTIOJTHUTENBHOE BpeMs ISl TOJATOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTesieid Mo OpraHu3amuu
BOCNIMTATEJbHOMH PA0OTHI C 00YYAKIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHus 00y4YaroIMXCcs BbICTYAET
OJHUM U3 OIpenessaionmx (aKTOpoB BBICOKOTO KadecTBa 0OOpa30BaHUA.
[IpenmogaBaTens By3a, IEMOHCTPUPYS BBICOKMHA TPO(ECCHOHATU3M, JPYIULHIO,
YETKYIO IPakIaHCKYIO MMO3ULIMIO, CAMOJAUCLHUIUINHY, TBOPYECKUHN MOIXO0/ B PELICHUH
npoecCHOHANBHBIX 3aj7]ad4, B XOA€ 00pa3oBaTelIbHOIO Mpolecca CIOCOOCTBYET
(OpMHPOBAHNIO TAPMOHUYHOMN JINYHOCTH.

[Ipu peanuzanuu JUCHUIUIMHBI TPENOJABaTelb MOXET HCIOJIb30BATh
CJIEYIOIIE METO/Ibl BOCITUTATENLHOM PabOTHI:

- MeToAbl (HOPMUPOBAHMS CO3HAHUA JTUYHOCTH (Oeceda, MUCHYT, BHYIICHUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHEHHWE, NpPUMEP, CAMOKOHTPOJIb, PAacCKa3, COBET,
yoexaeHue u ap.);

- METOJbI OpPTaHM3AIHMH ACSITEILHOCTH M (HOPMHUPOBAHHS OMBITA MOBEICHHS
(3amaHue, OOIIECTBEHHOE MHEHHE, IeAaroruueckoe TpeOoBaHHE, TOpYYEHHUE,
pUyYEeHHE, CO3/IaHNEe BOCTIMTHIBAIONINX CUTYAIlM, TPEHUHT, YIIpaKHEHUE, U 1. );



- METOJIbI MOTHBAIIMU JIEATETLHOCTH U TOBEICHUS (0J00pEHUE, MOOIIPEHUE
COL[MAJIbHOM AaKTUBHOCTH, NIOpUIIAHWE, CO3JaHUE CUTyalHl ycrexa, CO3[aHHe
CUTYaIIUH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX NIEPEKUBAHUN, CODEBHOBAHUE U JIP.)

[Ipy peanuzamuu JUCHUIUIMHBI  MPENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJIEAYIOIINE HAMIPABIICHHS BOCIIUTATEIIbHON JIEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe eocnumarue:

- popMupoBaHKE y OOYYaIOLIMXCS IIEIOCTHOIO MHPOBO33PEHUS, POCCHUICKOMN
WICHTHYHOCTH, YBKECHUS K CBOCH CeMbe, OOIIECTBY, TOCYIaPCTBY, IPUHATHIM B CEMBE U
00IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIECHHOCTSM, K HAI[HOHAIIEHOMY,
KyJbTYpHOMY U HMCTOPHMYECKOMY HACIIEAWIO, (OPMHUpPOBAHHE CTPEMJICHHS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- popmupoBaHKe Y 00yUJArOIINXCS aKTUBHOW TPAaKIAHCKON MO3MIINH, OCHOBAHHOMN
Ha TPAJUIIMOHHBIX KYJbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX LEHHOCTSAX POCCHUICKOTO
oOImecTBa, sl TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00513aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPbl O0YUaIOIIUXCS, PACIIUPEHHUE
KOHCTPYKTUBHOI'O Y4YacTUsi B NPUHATHUM PELICHUN, 3aTparvBarollUX MX IpaBa H
MHTEPECHI, B TOM YHCIIC B PA3JIMYHBIX (POpMax caMOOpraHU3aIMK, CAMOYIIPABICHNUS,
OOIIECTBEHHO-3HAYMMOM JIeATeTLHOCTH;

- opMUpOBaHUE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MNPOTHUBOCTOATH  3KCTPEMHU3MY, kceHohoouu,
JACKPUMHUHALIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXAITHUYECKOM U MEKKOH(PECCUOHATIbHOW HETEPIUMOCTH, JPYTUM
HETAaTUBHBIM COIIMAIIEHBIM SIBJICHUSM.

/LlyxoeHo-npascmeennoe ocnumaHue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTHU, COBECTIMBOCTH,
YBaKECHUS K POAUTENSAM, YUUTEIISM, JIFOASM CTApILIEro MOKOJICHHUS;

- popMUpOBaHUE TPUHIIMIIOB KOJJIEKTMBMU3MAa M COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpAJaHusi, MPUBBIUKK 3a00TUTHCS O JIOJAX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMUpOBaHUE COJIUAAPHOCTH W YYBCTBA COIMAIBHOW OTBETCTBEHHOCTU TIO
OTHOUIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 340POBBS, IIPEOIOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOIICHUIO K JIOJASIM C OrpPaHUYCHHBIMU
BO3MOKHOCTSIMU;

- OpMUpPOBAHKE HMOIMOHAIBHO HACHIIICHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS MepefaBaTh APYTUM CBOM ACTETHUUECKUMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- hopMUPOBaHUE ICTETUUECKON KapTUHBI MUPA;

- popMuUpOBaHUE YBOKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJAHOTO TOPOJIa, Kpas,
CTpaHbl;

- IOBBITIICHUE TIO3HABATEILHOM aKTUBHOCTH O0yYarOIIHXCA.

Hayuno-obpazosamenvroe socnumanue:

- popMupoBaHUE y 00yUaAIOIMIUXCS HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHS TIOTy4aTh 3HAHUS;



- popMupOBaHNE HABHIKOB aHajIW3a U CHUHTE3a MH(GOpPMAIMH, B TOM YHCIIC B

npodecCUOHAILHON 001acTH.

BHocuMble n3MeHeHNsI M YTBEPKJAeHUS HA HOBbII Y4eOHBbIN 1oj
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OreHOYHBIE MATEPHABI 1O AWCIUIUIMHE, MPeAHA3HAYEHHBI TSI OICHUBAHUS
pE3yNIbTaTOB 00yUYEHHS HA COOTBETCTBUE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

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

1.TexHosornueckasi Kapra

Cemecrtp 1
PeiiTuHTOBBIC TTOKA3ATEIH
) =) =!
= 5] e Sle | 8 |e .
Ex | &|2g| E|EY E|EQ =
= 8 = - oA = | g 52
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s | 58| ¥ |58 5|58 g °
5 | S o | S o | S =
e | X L=t R =
Paznen 1. « JIuneitnas anrebpa | TK1
W aHATUTHYECKAs T€OMETPUS
pH? 15 | 0 15 | 15
Pazaea 2. «MaremaTudecKui
aHanu3. Yacte 1»
Konrponbnas pabora 15
Pazaea 2. «MaremaTudecKui TK?2
15 0 15 15
aHanuz. Yacte 1»
Kontponbnas padora 15
Paznen 1. « JIuneitnas anreopa | TK3
W aHAJINTUYECKAsI TEOMETPHU S
Paznen 2. «MaremaTudeckui
25 0 25 25
aHanu3. Yacte 1»
Paznea 3. «Teopus
BEPOSITHOCTEI»
Kontponbnas pabora 15
Komnnoksuym 10
IIpomexyrounasi arrectammsa | OM1 0-45
(3x3amen)
B nucemenHoii hopme 1o
0-45
omneram
Cemectp 2
PeliTuHTOBBIC TTOKA3aTEIN
) A =
= 5] o Sle | 8 |e .
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Pazgen 4. « MaremMaTU4eCKuit TK1 15 0 15 15




aganns. YacTe 2»

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

Pasgexa 4. « MareMaTnueckuii TK3
g 2

a"anms. Yacts 2» o5 0 o5 o5

Pa3znen 5. «OcHOBBI TEOpUHN

10T

KonTponbnas pabota 15

KommokBuym 10

IIpomexxyTounas arrectauuss | OM2 0-45
(3x3amen)

B nucemenHoii hopme 1o
0-45
ouneram

Cemectp 3

PelfiTuHrOBEIC ITOKA3aTEIN

HanmenoBanue pasaciia

KOHTPOJIA

DopMEI U BU]T
o6awel k TK2
o6amwter k TK3

arTecTanusa

| TekyIIuii KOHTPOJIb

JlomonHuTeILHEBIC
oamner k TK1

Il Texymuii KOHTPOIb
JloTIOJTHUTE TbHBIE

Il Tekytuii KOHTPOIHL
JloTIOJTHUTE TbHBIE

Hroro

[IpomexyTounas

Paznen 6. «Teopust pyHKIMit TK1

[E
(62
o
-
o1
-
o1

KOMILJICKCHOI'O IICPEMCHHOT 0>

Konrponbnas pabora 15

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

Konrponbnas pabora 15

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

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

MECTOAbD»

Konrponbnas pabora 15

Konnoksuym 10

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

0-45

-4
ouneram 0-45

2. OueHOYHBIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTalyu
[lkana oueHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUIUINHE:



YpoBeHb chOPMUPOBAHHOCTH

WHJIMKATOpa KOMIIETEHIUH

Huxe

Boicokuit | Cpenuuit Huzkni
3anaHu- CpeaHero
Kon Kon POBaHHBIC ot 85 10 100| ot 70 10 84 | ot 55 10 69 | 0T 0 1mO 54
KOMIIe- | WHIUKATOpa pe3ynbTaThl
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [llxana oneHnBaHUs
WCLUTLINHE HEYI0B-
AHcl yIIOBIIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIBHO
3aYTEHO HE 3a4TEHO
3HATh:
OCHOBHbIE
TIOHSITHS U
TBEPKICHUS
YTBEPIL . 3HaeT [Tnoxo
AHAIUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reoMeTpuu, 3Haer .
N MOHATHS U | OCHOBHBIE | 3HAHUU
JTUHEHHON OCHOBHBIE
VTBEPXKAC | MOHSATHS W | HIDKE
anreOpsl, MOHSTUS U
HUS, yTBEpXkKAEC | MUHUMAJ
MaTEeMaTU4YeCKO | YTBEPKIE
MOJKET HUS, BHOTO,
ro aHalu3a, HUS,  HE
JIONYCTUTH | IOMYCKAEeT | JAOIyCKae
TEOPUH JIOTTyCKaeT
. HECKOJIbKO | MHOTO T TpyObIe
BEPOATHOCTEH, | OIIMOOK
HE TPYOBIX | MEITKHX OIMOKH
TEOpHUH MO,
OIHOO0K (91115 (03
CIEIUATBHBIX
pas3zenon
MaTeMaTUKHU
YMETh:
peliaTth
OCHOBHBIE
3a/1auun
AHAJIUTUYECKOMN YmMmeer YmMmeer IIpu
OIIK-3 | OIIK-3.1. FeOMETPHH, YmMmeer pemars pemarb pelieHuu
JIMHEHOMN pemarp OCHOBHBIE | THUIIOBBIE TUTIOBBIX
anreopsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTh
MaTEeMaTU4YeCKO | YECKHe YECKUE YECKUE YECKUX
ro aHalu3a, 3aJa4M, HE | 3a/la4H, 3a/a4w, 3a/1a4y
TEOPUHU JIOMYCKAaeT | IOMYCKAaeT | JIOMYyCKaeT | JAOIYyCKae
BEPOSATHOCTEM, omuOoK HEOOJIBIIIA | MHOTO T TpyObIe
TEOPUH MOJIs, € OMOKH | OIIMOOK OIINOKU
CIIEITUATBHBIX
paznenoB
MaTeMaTUKHU
BIIAJICTh:
Bnaneer
Bnaneer !
Bnaneer HekoTopbl | He
OCHOBHBIM
Pa3ITUYHBI MU BIIAJICET
OCHOBHBIMH u
MU TUTIOBBIMU | METOJIaMH
METOaMH MeTOaMH
METOIaMHU METOJaMH | PeIIeHUs
pelieHus 3aaaq pelieHus
pelreHus pemeHus | 3amad,
MaTeMaTH4eCcKO 3a/ady,
3a1a4, He 3ajad, JOTyCcKae
ro aHajgm3a JTIOTTyCKaeT
JIOITyCKaeT JIOTIyCKaeT | T IpyOble
MEJKUe
91115 () MHOTO OIIMOKHU
OIIMOKH
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OreHKa «OTJIMYHO» BBICTABISICTCS 3 NOJHbIE U COOEPHCaAmeENbHbIE OMEEmbl
Ha 860npocwl bunema (meopemuyeckoe u npaKmuieckoe 3a0anue);

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

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

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

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

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

" Komiiekt
CpencTtBo MpoBepKH YMEHUU NMPUMEHSTH MOJYy4YEHHBIC
KontposnbHas KOHTPOJIBHBIX
3HAHUS JUI PEIICHHs 3a7ad OMNPENEJICHHOTO THUMA IO

pabora (KHTP) 3a/IaHHH 110
TEME WK Pa3Jieiny
BapHaHTaAM
CpencTBO KOHTpPOJIS YCBOGHHUS yd4eOHOro marepuaia
TepMLI azzena I/II)JII/I a};ILCJIOB I[I/ICyI;II/IHJII/IHI)I 0 ralimso Bonpocst o Teman /
Komnoksuym (K) - P P > OP pasnenam
BaHHOE KaK y4eOHOEe 3aHATHE B BHUJE COOCCEIOBaHUS
JVCIIATUTHHBI

IperoiaBaTelisi C 00yJalouMMHCS

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

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

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




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

0 4 0 5

2 -4 1 1

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

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

5) Berurcaute mwiomaab TpeyrojisHuka ¢ BepumuHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruuciure o0beM napasuienenunena ¢ BepmmHamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2, 1)

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

3p—q; lpl=1,1ql = 2,(p") = <.
8) CocTaBuTh ypaBHEHHE MPAMOIL, TIPOXOIAIIEH Yepe3 Touky M; (6,4) U TOUKY IepecedeHus
npsaMbIx X +y—-3=0,x—-2y—-6=0.

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

Haiitu:

KOOPJIMHATHI BEKTOPOB AB , C_D, 2AB +3CD X
MOJIyJI BEKTOPOB E, CD ;

CKaJIsipHOE TPOU3BEICHUE AB u CD ;

KOCHUHYC yTJIa MEXKAY BEKTOpaMHU AB u CD ;
BEKTOPHOE MIPOU3BE/ICHUE AB u CD ;

IUIOINAb TPEYTOJIbHUKA, TOCTPOESHHOTO Ha BekTopax AB ,CD

o0wvem nupamuasl ABCD.

13) dansl getsipe Toukn MO(3; -2;1), M1(2;0;4), M2(1;3;4), M3(-4;2;3).
Haititu:

ypaBHEHUE IPsIMOH, poxoasie uepe3 T. M2, M3;

ypaBHeHUeE miockoctu P, mpoxozasmieit uepes . M1, M2, M3;

HaiTu pacctossaue d ot P 1o MO;

HamucaTh ypaBHeHHe TuiockocTu P1, mpoxomsieit uepe3 . MO || P.
Paznen 2.

KonTponbnas pabota

. 2n+3\"t1 . x%-1 ] 2 2
1)lim ( ) J2) lim ==, 3) lim(2 — 39¢t9*VX)sinx,
n-ooo \2n+1 x—1 Inx x-0
3 4 1
. nVsnZ+Von8+1 . 2n+3\"* . x%+3x+2)?
4) lim —=—=.,5) lim (2n+1) ,6) 1 x(3+2x—2_x)_2
n=>0 gt /n)m n-eo xr=-1
3
7) lim 1+cos3x 8) (1+sinxcosax)0tg X 9) lim Vn3+1—/n-1
xom sin?27x 7 7 x50 \1+sinx cos Bx > 00 Vi3t i—vn—1"




2
10) Limy 2T 1) i 3KH 2 13) X9 HO gy i VX2 V6

b

x_,gsin(Sx/Z)cosx' Yo BX+5 >3 3%2 _ Ox o X2—4
_ 4x 5)(2_
15) tim( .81 ):16) nm(2X 3) :17) jim &L
x—3\ x4 -9 Xx-3 X\ 2X—1 x—01—C0S2X
CEMECTP1
TK?2
Pasznea 2.

KonrponbHas pabora
x=V1-t?
y=tgvl+t.

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

1) Beraucnaute npou3BOIHYIO MTAPAMETPUUIECKON PYHKIIUH: {

3) Beruucnure npesen ¢ moMoIpio npasuia Jlonurans: lim —
X—TT -

2
4) Haiinute X, QyHKuumn y = x? + %

. . . 4
5) CocraBbTe ypaBHEHHE KacaTeJIbHOM K KPHBOI B TOYKE C a0CIUCCON Xo. Y =
19 . X
6) Haiitu npoussoguyto ot Gpyukuuu y = (sinx)>¢ .

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

120x5
8) IIpoBecTH ncciieOBaHNE U IOCTPOUTH TpaduK QYHKIUU Y =

7) Haiitu mpou3BoHYIO OT QYHKIMUA Y =
12x
9+x2’

9) HaitnmuTe npou3BOIHYIO TPETHETO MOpsiaKa QyHKIUH
y _
= X
10) Pasnoxkuts dyrkmo y = x3 — 2x2 + x — 5 B muorowiéfIBéitnopa, rie x, = 2.

— 2 2
= arcsin(z/+/z* + 4~
11) BerurcnuTh 4acTHBIE TPOU3BOIHBIE BTOPOTO TOPSAKA J = arcsinga/ )

A A 5.2
12) Mcenenosats Ha sxetpemym =% Y~ 22

2
—x_3+ﬁ;6)y=excosx+ A

5
W In x

13) Haiitu mpou3BoAHYIO (PYHKIIUHU &) y =

2
B) y = 32X 5e*

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 (GyHKITHI:

2) Beuncnure unrerpan [

3) Beruucnure unTerpan [

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

<t<
y =4(sint —tcost), O<t<2




1
. X dx
6) Brraucnure OIMPCACIICHHBIM HHTCIPpAI j —
5 —4x
-1
2arctg (1/2) dX

7) BerurcianTe onpeeeHHblid HHTErpal

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

8) Beruuciure uHTETpaL J. x* cos3xdx

2
9) BeluuciiuTh I/IHTeraJII)I.[(g 5X _ 2 4 7)dx ) J‘X;M dx j (3x-1) 244x;
X

Jx

3 /4 3 1

jgglﬂ}itglfdx; [tgxdx; [x? - Inxdx; f 452;f; [x(3=x)"dx: [arctg xdx

X 7/6COS X 2 0
Pazpnen 3.
KonrponbHas pabora
1) OTka3 MalIMHbI TPOUCXOIUT, €CIIM OTKA3bIBACT XOTS ObI OJIMH UX JIBYX arperaTtoB, U3 KOTOPBIX
OHa COCTOUT. BeposiTHOCTH OTKa3a MepBOro arperara B Te€4eHUE rapaHTuitHoro cpoka - 0,01,
Broporo — 0,03. HaiiTu BeposITHOCTh OTKa3a MAIIMHbI B TCYCHHE TapaHTHUHHOTO CpPOKa. (CIIOXK
BEPOSITH COBMECTH COOBIT).
2) Jlamriouku, M3roTOBJICHHBIC HA 3aBOJIE |, IEpEroparT B TCUCHHUE MecsIa ¢ BeposiTHOCThIO 0,3,
Ha 3aBojie 2 — ¢ BepoATHOCThIO 0,8. Bl KymiieHsl M0 3 JaMIOYKH Ka)I0ro 3aBOJAA U OJHA U3
HUX BKpy4Y€Ha B HacTojlbHyI Jjamny. Jlammouka B TeueHue Mecsma neperopena. Kaxosa
BEPOSITHOCTb, YTO OHA M3rOTOBJIEHA HA 3aBoJIe 2. (yKa3aHHe: ucnoib3yite popmyny baiieca)
3) B ypue 10 6enbix, 15 yepHbix, 20 cuHUX U 25 KpacHbIX ImapoB. Beinynau omun map. Haiitu
BEPOSITHOCTb TOT'0, YTO BBIHYTHIN IIap: OeJiblif; YepHbId; CUHUNA; KpacHBIH; OeNblil Wiu YepHbIH;
CUHUI WM KpacHbIN; O€sblid, YepHBINA WM CUHUM.

4)
X -2 -1 1 2
P 0,1 0,2 0.3 0,4
0, | X1,
f(x)= ; | x|<1
5) m1-x2

Haiitu F(X), M(X), BeposTHOCTD TiOniaganus B uatepsai (-2,1)
Paznen 1-3.
Bompochl K KOJIOKBUYMY:
1. Yro takoe marpuna?
YTo TaKoe ONpeaeTuTe b MAaTPHIILI?
Kak BBIYHCIISAETCS ONPEAETUTENb MATPHUIIBI 2-TO MOPSIIKa?
B uem ocHOBHas Hjesl pelieHus ypaBHeHuit Mmetoaom ["aycca?
[aiite onpeneneHne BEKTOpa.
JlaiiTe onpeencHre KOMIUTAHAPHBIX M KOJUTMHEAPHBIX BEKTOPOB.

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

[IpaBumo cnokeHusi BEKTOPOB C MIOMOIIbIO KOOPAUHAT.
. Kax Berumcnsercs Mmoayns Bekropa d = (x,y,2z)?
. Kak BbIYMCIIAIOTCS KOOPJIMHATHI BEKTOPA, 33JaHHOTO IBYMSI TOUKaMH?
. laliTe onpeneneHne CKaasipHOTro MPOU3BEICHUS ABYX BEKTOPOB.
. Kak Bbruncnsercst yroi Mexay J1ByMsi BEKTOpaMu?
. Kax 3ammcpiBaeTcst ckaisipHOE MMPOM3BEICHUE IBYX BEKTOPOB B KOOPAWHATHOM opme?

OO Noghkwd

N
= O

N Y
AWM




15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.
27.

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

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

44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

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

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEICHIE B KOOpAUHATHON (hopme?

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

Kak 3anuceiBaercst yca0BUe€ KOMIJIAHAPHOCTH TPEX BEKTOPOB?

Kak 3anuceiBaeTcst cMelaHHOE IIPOU3BEIEHUE B KOOPAUHATHON popme?

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

Kak onpenensiercst yron Mexay npsiMbIMu?

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

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

Jaiite onpenenenre GyHKITUH.

[Tepeuncnure OCHOBHBIE IEMEHTAPHBIE (PYHKIIUU.

Jaiite onpenenenue clioXHON (QyHKITHH.

Jaiite onpenenenue npeaena GyHKIUU B TOUKE.

[TosicauTe hrU3HYECKH U TEOMETPUUYECKHII CMBICI ITPOU3BOIHOM.

Jaiite onpeneneHe Npou3BOAHON BTOPOro MOpsiIKa.

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

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

Kak uccnenyercs BhITyKI0CTh QYHKIUU?

UYro HazwiBaeTcsa Toukoi neperunda pynkiuu? Kak HaxoasaT Touku neperuba?

Uro Takoe acUMITOTHI (PYHKIIMU U KaK OHU HaxXonaatTcs?

Yo Takoe KOMIUIEKCHOE YnCII0?

Kakue popmbl 3an1MCH KOMIIEKCHOTO YHUCIIa BbI 3HaeTe?

3anumute Gopmyny Ditnepa.

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

JlaiiTe onpeneneHrne HeoNnpeIeIEHHOrO HHTerpaa.

Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOIO NHTETpaa.

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

3anummre GopMyIly MHTETPUPOBAHUS MO YACTAM.

[aiite onpenenenne OnpeeaIeHHOro HHTerpaa.

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

[Tepeuncnnure OCHOBHBIE CBOMCTBA OIIPENEICHHOIO HHTETpaIa.

3anummte popmyny Herotona-JleitGuuna.

Haiite onpenenenue GyHKIMU ABYX EPEMEHHBIX.

[aiite onpeneneHne 4acTHBIX MPOU3BOIHBIX.

Kak BBIYMCIIAIOTCS YaCTHBIE IPOU3BOAHBIE?

Maiite onpenenenue nudpdepenHnnanos GyHKIUN ABYX EPEMEHHBIX.

Kak Haxozasarcst 3kcTpeMyMbl GYHKIHUN HECKOIBKUX MEPEMEHHBIX.

CEMECTP 2

TK1




Pasznea 4.

Konrtponbnas padora
2
1) Pemre nuddepeHnnanbHoe ypaBHEHHE y' = y +4 y +2.

Zoval
X X
2) Pemnre muddepenumansuoe ypapuenne y' + 2xy = 2x3y3, y(0) = /2.

3) Pemmure nuddepenuunansaoe ypasaenne (2x +5y)dx + (5x +3y?)dy =0

4) Pemute quddepeHimaibHOe ypaBHEHHE y + y_ sinx,y(r) = 1
X T

5) Pemnte muddeperimansroe ypasuenue 2y + Y —y = 2e*
6) Pemmte nuddepennmanshoe ypasuenue Xy" + Yy =1.
7) Pemmte nuddepentmanshoe ypasuenue Y + 2y’ +5y = —sin2X.

8) Pemnte muddepernmansaoe ypasrenne yoy” +4 =0, y(0) = -1, y'(0) = —2.

9) CreprxeHb JMHOI 2| U MIOMAIBI0 NONEPEYHOIO CEUCHUsSI S Ha KOHIAX MMEET OJMHAKOBYIO
temrepatypy t. [To crepxkHto mpoxoaut Tok |, motHOCTH KOTOpOro i=1/S. Halitu pactipenenenue
TEIUIOTHI [0 CTEP>KHIO, €CIM MaKCUMallbHas TeMmeleparypa B LeHTpe crepxHs [. IIpeneOpeun
norepell TEMmJOThl B OKpyXaroulylo cpeny. (YkazaHue: cocTaBUTh AuddepeHunanbHoe
ypaBHEHHE 2-TO MOPSIJIKA, pa3pelieHHOI0 OTHOCUTEIBHO IPOU3BOIHOM).

(22 +23)
Z2

11) 3anmcarp uucio zq = 4i B TPUrOHOMETPUYECKON U TIOKa3aTebHOM GopMe.

12) Berueptutb obnacts | Z2—1—i[>1,0<Imz<2, 0<Rez< 2.

13) Pemnrte ypaBHEHUS:

yy'=-2x, y"+6y'+13y =0, y' = i—i y"+2y'=3y=0

10) Haiitu 3HaueHHe BBIpaKCHUS v 2, =1+3i,2, =1+2i,z;=4-1.

CEMECTP 2
TK2

Pazneua 4.
KonTponbnas padota

1) Uccnenyiite Ha CXOQUMOCTE P § ("™ 2n+1 .
n=1 n(n+1)

3
2) Haiinute 06nacTb CXOIUMOCTH psifa § (n-2) (x+3)2",
3) Paznoxure f (X) = In(2x +1) 1O CTENECHAM (X — 2) B CTCTICHHOI PSiI.
0,2
4) BoruricnuTte HHTETpa J-ef3xzdx. ¢ TounocTthio 10 0,001.
0

5) Paznoxwure B psg @ypoe pyakuuo f(X) =sin2x, x e[-rx, 7]
6) Haittu cymmy psina § ;
n=9n% —14n + 48
1

416 — x
8) Paznoxuts f (X) =cos(x —4) mo crenensam (X + 2)

7) Paznoxuts _ 1o creneHaMm X




9 HccnenoBaTh Ha aOCOTIOTHYIO MU YCIOBHYIO CXOJUMOCTh § (_1)n -
) 2 (52
n=1 (2n-1)7(2n)

5
10) Haiitu 06J1aCTh CXOAMMOCTH %O: n (X + 5)2n+1.
n-1(n+1)

11) Berauciute JBOMHOM MHTETpAN H 12x2y? +16x°y)dxdy; D:x =1,y = X2,y = —/x.
D

12) Haitnute miomaab GUryphl, OrpaHUUYCHHON JaHHBIMH JTHHUSIMU

X y=43x

2_2y+x*=0,y°-4y+x*=0,y=
y y y y y NE

-1 0 0 0
13) 3MeHnTE NOPSIIOK UHTETPUPOBAHUS jdy j fdx + Idy I fdx.
—2 —2+y -1 -y

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

* n+6 x
15) UccaemoBarh CXOAUMOCTD psbl: 1. Z 3

1
2. 3. )
_1n[+4 2onis L

" _o2n?4l o 24n+l _ ®26n+5
42 HSZ—nGZ( j?Z 8. > A :
(3n+2)2 —1n a\2n+5 53 n+5 n—15n+6
CEMECTP 2
TK3
Pazneua 4.
KonrponpHast pa60Ta
5x Y
1) Beruucnuthb J‘ dx J‘ dy J‘ 27dz
-1 0 0

2) Haittu oGbem obmactu V: 8z =x? + y?, 7= 1

2
3) Teno V 3a1aHO OrpaHUYMBAIONIMMY €10 MOBEPXHOCTAMH, 4 -TUIOTHOCTH. Halimure Maccy
5(x* +y?
Tena. 64(x* +y?) =2 x> +y’ :4,y:0,z:0(y20,220),ﬂ:%_

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

:\/9—x2—y2,9—22:x2+y2.

5) BeIarcauTh HHTETpal J'”xdxdydz, Viy=0,y=1,x+2z<1,x>0,2>0,
\Y
6) BBIUHCITUTE HHTErPAIbL:

”D(x+y2)dxdy ,tieD: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.

Paspean S.
KonTponbnas pabota




1) Beruuciure uHTErpa J‘ x2dl, roe L — rpanuiia Tpeyrojbauka ¢ Beprmmaamu A(10), B(2,1),
L

C@L2).

2) Haiinure paboty cuiibl F nipu mepeMereHnu B1oib iuHud L ot Toukn M k Touke N

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

3) Beruucnure moBepXHOCTHBIN UHTETpal 1-TO poaa J. J zds, o —uacTh rUIEPOOIUIECKOrO

(o}

napabojonia z = Xy, BRIpe3aHHasi [IIHHAPOM X2 + y2 =4.
4) HaiiiuTe NOTOK BEKTOPHOI'O MO ¢ 4YEPE3 YacTh OBEPXHOCTH S, BHIPE3AEMYIO IIOCKOCTHIO
P (HOpMab BHEIIHSS K 3aMKHYTOM MOBEPXHOCTH, 00pPa3yeMOi JaHHBIMU TIOBEPXHOCTAMH).
a=yi—xj+k,S:x*+y*=7%(z>0),P:z=4
5) BerunciuTe HHTErpa j ydl, rne AB — myra smmunca X = 2cost,y =3sint,0<t <z /2

AB

6) [Ipumenus hopmyny ['prHa BEIYUCIUTE HHTETPAT f Xyzdy —x%dx, roe L — OKPYKHOCTb
L

x? +y* =a’.

7) Berunciaute MoBEpXHOCTHBIN UHTErpal 2-To poja J j ydxdz, rae o —BepxHsis CTOpOHA YacTH

o

napaboJsonia X2 4+ y2 =7,0<z<2.

8) C momomipio hopmynsl OcTporpaackoro-I'aycca HaliuTe MOTOK BEKTOPHOTO MOJIS

F=x3i+ y3j +2% 4epes3 MOJHYI0 MOBEPXHOCTh mupamuasl X+Y+2=1,x=0,y=0,z=0 B
HaIlpaBJICHUHU BHEITHEH HOpMaIH
9) HaiiTi mupKyJISIIMIO BEKTOPHOTO IMOJIS ¢ BJOJIb KOHTYpa I (B HalpaBJICHUH,

COOTBETCTBYIOIIEM BO3pacTaHHIO apameTpa t).

J2 V2

a= yI—XJ +22k, I_,: X ZTCOSL y ZTCOSt,

Z =Ssint.

10) Haitru pa6ory cunsr F =Xy - i + X2 - j Bmoms xpuBoii | ;y = X% or Toukn (0,0) mo (1,1).

11) Haiitu nuBepreHuio u potop BextopHoro nons F = Xi + Xzj — zK. Onpenenuts Tm momns.

Paznen 4-5.
Bompocsl k KOIII0KBUYMY:
1. Jlaiite onpenenenue auddepeHnaaTbHOTO ypaBHEHHUS.
2. Haiite onpenenenue 3agauu Komm.
3. IlepeuncnuTe OCHOBHBIE ypaBHEHHs TIEPBOTO TIOPS/AKA, YKaXHTE METOIBI UX
MHTETPUPOBAHUS.
Jaiite onpenenenue nudepeHnanbHOro ypaBHEeHUs BBICILIET0 MOPSAKa.
MeTo1b1 UHTEIPUPOBAHUS YPABHEHUH, JOIYCKAIOIINX NOHWKEHUS TOPSAAKa.
Jaiite onpenenenue nuHeHHOTo N depeHnanbHble ypaBHEHHSI BHICIIETO MOPSIIKA.
JlaiiTe onpeneseHne YucIoBoro psja.

No gk




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.

TpoiiHOo#1 HHTETpaT B IWIHMHAPUIECKUX U CHEPUIECKUX KOOPIAMHATAX.
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 ¢pusmueckuii cMbICT TOBEPXHOCTHOTO HHTETpana 1-ro poaa?
Kaxkoit ¢pusudeckuii CMbICI TOBEPXHOCTHOTO HHTErpaja 2-ro poaa?
Kax Beruncinsercst porop?

3anumute Gpopmyny Octporpaackoro-I"aycca.

Kax Bbrumcnsercs: nuBepreHuus?

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 ananutudeckue cBoiictea Gyukmuu f(z2) = 7% +1m3z.

2) Berauciute wHTErpan I|Z|dz, rze L- nqyra okpyxHocTn |Z| =lorz;=1n0012p=-1

L

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

(z-2)(z+5)

4) Haiitu BbIYET QYHKIIUU f (2)= 73sin iz B €€ M30JIMPOBAHHOI 0c000i ToUKe
z

5) Beruucnure uHTETpaN

e’ cosmzdz

I2|=1 22 427




2 dx
6) Beruriciaute uHTErpat I -
o 3+sinx

+00

7) BbIuuciaute HHTErpa j dx

(x? +4x +13)?

—0

8) BeIUHCIIUTS:

el+|7r.

dez, rnae L- otpe3ok ot Touku z; =0 10 Zp =1+1.

L

(z-3)dz

173 (z-D)(z+2)

|ﬂ 23 cos(1/ 2)dz
|2=3

CEMECTP 3
TK?2

Pasaea 6.
Konrtponbnas padora

S
p2 +6p+10
243t

1) Haiiti opurunan usobpaxkenus F(p) =

2) Haiigute nzobpakenne gynxumn f (t) = cos? 8t +t
p+1

3) Haiigute opurunan usobpaxenus F(p)= —
p(p” +4)

4) Pemute quddepenimanpioe ypaBuenue X" —2X" + X' =4, X(O) =1 X’(O) =2, X”(O) =-2,

5) Pemure cucremy audhepeHIIaTbHBIX YpaBHEHHIA

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

y'—2x-2y=0, y(0)=1,
6) Haiitn nso6pasenne ams f (t) =5+ 2.
7) Haittu opurunan mis F(p) = %

P +4p+5

CEMECTP 3
TK3
Pazpnen 7.

KonTponbnas pabota

1) K kakoMy HHTepBally IPUHAIJIEKHUT KOPEHb ypaBHeHHs X' —4x? +1=07

2) B meToie MoIOBUHHOTO JIENICHHUS ISl OTIPEIeNICHHs] TPUOIMKEHHOTO 3HaYeHUSI KOPHU X Ha
otpeske (2,6) HaJI0 MONOXKHUTH X =3, X=4, X=5, Xx=2,5, x=3,5?

3) Ha ckompko yacTeil ciemyer pa30MTh NMPOMEKYTOK HHTETPHPOBAHHMs, YTOOBI O (hopmyram
IPSAMOYTOJIEHAKOB C TOYHOCTBIO 10 0,1 BBIYHMCIUTE HHTErpa [ 12 Inx dx.

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

y' =y +3x,y(0) =—-1,x € [0;0,5].

5) Metonom Pynre-Kyrra, npunss h = 0,1, HaiiinTe npuOIMKSHHBIC PEIICHUS




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

fol ax npup = 1.

x2+p2

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

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

oSN~ WM E

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

N
N

. ToMeTpuueckuii cMbICIT METO/IA KACATEIbHBIX.

N
w

. UeMm ommuuatoTcst GOPMYIIb JIEBBIX U MPABBIX MIPSIMOYTOJIBHUKOB?

[N}
~

. [eomeTrpuueckuii cMbIC GopMyIIBI Tapadol.

N
(6}

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

N
(3]

. Meton HeonpeneneHHbIX K03 QUIIMEHTOB IPH pelIeHNH JIMHEHHOTO ypaBHEHUSI.

JlJist MpoOMesKyTOYHOM aTTeCTALUM

OM1
[Tpumepsl SK3aMEeHAMOHHBIX OMIIETOB:

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

1-¥%
.1 -
. lim (—+—x)
3. Beruncnure npenen: gem \ 2y
4. BprynciuTe UHTETpa J' ﬂdx
X —4x-7




buner Ne 2
1. BextopHOE npon3BeieHIE BEKTOPOB.
2. 3aMeHa epEeMEHHOM U METO/I MHTEIPUPOBAHMS 110 YACTSIM B ONPEIEIICHHOM HHTErpalle.
3. Bemumcnure miomaap napauienorpaMmma, IoCTPOSHHOTO Ha BEKTOpax a = 3p + 2q
u b = 2p-q, ecrm m3BecTHO, uTO |p| =4, |b| =3 ¥ yrom MexIy BeKTOpamu p 1 q pasen 135°.

3
/ arctg vz d.
4. Bpluucnure uHTErpan !
buner Ne 3
1. CwmemanHoe IPOU3BEAEHNE BEKTOPOB.
BpIBO1 pOM3BOHOM CTENEHHON (GYHKIIUK U TTPOU3BOIHON JIOTapu(MHUIECKOr (PYHKITUH.

3. Bpruncnure 00beM TeTpadapa ¢ BEpIUIMHAMHU B TOYKAX A1(=2,4.8), 4,(4,-1,2),
A3(-8,7,10),  Aq(-3,4,-2).

6-x

x-18

dx.

15
4. BpluucnuTe UHTErpal J
9

buner Ne 4
1. Ilpsmas Ha MIOCKOCTH.
2. 3ameHa mepeMEeHHOM, oJBeIeHUE 101 3HaK AuddepeHnnana, HHTErpUPOBaHUS MO YaCTIM

B HCOIIPCACIICHHOM HMHTErpalic.
b4

3. HccnenoBarh 1 mocTpouth rpaduk QpyHKINUU: X —3x —4

2w

fo cosxdr.

4. Bpluucnure uHTErpan o
buiter Ne 5
1. TImockocThk B IPOCTPAHCTBE.
2. CBoMCTBa ONPEIEICHHOTO HHTETpaIa.
Tp+ 3 — w3 =2,
2."{)1 - 3.172 + 2$3 = 0,
3. Meronom I'aycca pemmTe cicTeMy ypaBHeHmi \ 371 — 272 — 23 =4

4. BbIUKCINTE UHTETPaT J' ﬂdx

X2 +5x+7

buiner Ne 6
1. IIpsmas B mpocTpaHCTBeE.
2. Meroa npsAMOYTOJIbHUKOB, METO]T TPATICIIUH.
x1 + bre + 23 =3,
2z — 3z2 + 323 =8,

3. Meronom Taycca pemmre cuctemy ypapHennii \ 271 T 472 = 73 = 0.

5
4. Beraucimre uaterpan [0S Xy

sinx
buner Ne 7
1. Dnnmunc, napabona.
2. WuBapmanTHOCTH muddepennnana 1-ro nopsaka, nuddepernnan ciroxxHoi GyHKIHH.
fim —si%
3. Beuumciute npegen: *° In {ch 32)"
2

1
f - d.
b4 dsinz 4 3cosz
4. Beruuciaure uHTETpan ¢

buner Ne 8



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

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

OM2
[Tpumeps! SK3aMEHAIIMOHHBIX OUJIETOB:

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

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

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

3. BeluncanuTs MHTErpa I”dedydz, V:iy=0,y=1,x+2z<1x>0,z>0.
\
4. Peumrs 1Y y"+2y'+5y =-2sinx.
buner Ne 3
1. Jluneitnsie 1Y 1-ro nopsaka, MeToJ Bapualliy NOCTOSIHHOM, METOJI TOJICTAHOBKH.
2. Brpruncrienue moBepXHOCTHOTO HHTETpana 1-ro poxa.

3. Haiitim 06pem: V :z=X+Yy,z=Xxy,X+y=1,x=0,y=0.

. . X
4. OnpenenuTh TUIl BEKTOPHOT'O MO a = (y3 —-1)i+zcos ij - k.

buner Ne 4
1. VYpaBHeHus B monHbBIX JuddepeHnnanax.

2. Brwruuciienne KpUBOJIMHEWHOTO HHTETpaja 1-ro pona.

3. BpuuCcANTH KPUBOIMHEHHBIH HHTErPa j(4x2 —3\/§ )dl ot Touku A(-10) mo ToukM
AB
B(0,) mo mpsimoii.
4. Pazmoxuth B psg Dypbe nepuogndeckyro pyukiuio f(X) =7+ X ¢ mepuogom 27 .

buier Ne 5
1. YV BbICHINX MOPSAIKOB, OOIIUE TTOHSATHS.

2. Pag ®@ypee. Psan @ypbe 17 4eTHBIX U HEYETHBIX (PYHKITHIA.



3. BpuucauTh NOBEpXHOCTHBIN MHTETpai 1-ro pona I j zds, o —uyacTh rUIEPOOIUIECKOrO

(o2
napabosionsia Z = Xy , BBIpe3aHHas LIWJINHIAPOM X2 + y2 =4.
4. Pemmrs IV Xy 2dX + y(x2 + y?)dy = 0.
buner Ne 6
1. Jluneitapie 1Y BBICIIMX TOPSIKOB, PEIICHUE TUHEHHOTO OJHOPOIHOTO YpaBHEHH. MeTon
Ditnepa.

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

3. BBIUKCIHTH MOBEPXHOCTHBIN HHTErPa 2-TO pojaa I j ydxdz, rae o —BepxHsis CTOPOHA YacTh
(o2
2 2
napabononna X“+y =2,0<z<2.
, X+8
4, Pemmute 1Y Y' = —y
10x—y

buiter Ne 7
1. Jluneitnbie Heomuopoansie Y Beicmmx nopsiakoB. Meton Jlarpamxka.

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

3. HaiiTu mOTOK BEKTOPHOTO TOJISl @ Yepe3 YacTh MOBEPXHOCTH S , BBIPE3aEMYIO INIOCKOCTHIO
P (HOpManb BHENIHSSI K 3aMKHYTOH MMOBEPXHOCTH, 00pa3yeMOil TaHHBIMH ITOBEPXHOCTSIMH).
a=yi—-xj+k,S:x*+y>=z°(z>0),P:z=4.
4. Pemmtp 1Y y =2Xy '+i2 .
(y)
buier Ne 8
1. Jluneitnple HeomHOpOAHBIC 1Y CO crienrabHON TPaBOM YacThIO.

2. BpruncrieHne KpHBOJIMHEHHOTO HHTETpana 1-ro poja.
3. Haiitu moTok BekTOpHOTO OIS @ = 3XZi — 2Xi + YK, 4epe3 3aMKHYTYIO TIOBEPXHOCTh S

X+y+z2=2,x=1],
x=0,y=0,z=0.
4, Pemmts AV Yy"tgx=y" +1.

(HOpMalb BHEMIHSIS). S :{

OM3
[Tpumepsl OMIIETOB Ha 3a4eT:

buiter Ne 1
1. Meton HeonpeaeaeHHbIX K03()(PUIIMEHTOB NPH pelIeHNH JTMHEHHOTO ypaBHEHHUS.
2. [Ipeo6pa3zoBanue Jlamnaca.

g3

3 2 .
3. Haiitu opurunan Pi2p% 430

ch (3 4-mi/4).

4. TlpencraButh B anredpanyecko popme:
buter Ne 2

1. Ouenka norpenrHocTu B popmysie napado.

2. Uzobpaxkenne pynkuun Xepucaiiaa, Cost, sint.

3. Beruepruts 00macTh, 3aJTaHHYIO0 HEPABEHCTBAMHU |z <1, —Smt<argz<—m/4.



Yty =142,

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

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

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

4. PeluTh ypaBHEHHE y(0)=0, ¥’ (0)=1.

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

i/—l-g-i]/é
s

Y —3y 2 =¢,

yO=1, ¥ (=0
4. Pemuth ypaBHEHHE

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

3. Haiiti xopan

3. IlpeacraButh B anredpanueckoit popme: sh (2+-i/4).
YA 2 T
4. Beraucnuts uHTErpan [— dz, rae L- gyra OKpy:KHOCTH |Z| =1,0<argz< 3
L <
buner Ne 6
1. Jlorapudmuyeckas u mokazarenbHas (yHKIUN KOMIUIEKCHOM IepeMeHHOH.
2. 'oMeTpHUUeCcKHil CMBICT METO/1a KacaTeJIbHBIX.
. — [)BE,
.3. IlpencraButh B aniredpandeckoit popme =9

2dz
@ 2(z—1)’

4. BeluMcauTh MHTETpall lz—1—i|=5/M4

buner Ne 7
1. OO6patrHble TpUTrOHOMETPUYECKHE U TUnepOoInyeckie (QyHKIIMU KOMIUIEKCHONH IEpEMEHHOM.
2. uddepenunpoBane opurnHania.

3. TlpeacrasuTs B anrebpamdeckoii popme A6 (~-5)-

2—p

pe-—-2p*+4-5p°
4. Haiitu opuruHa:

buner Ne 8

1. TIpousBoaHas GYHKIMKM KOMIUIEKCHOM TIEPEMEHHOM, €€ T€OMETPHYECKUH CMBICII.

2. UnTerpupoBanue n300paxeHusi 1 OpUruHaia.

3. BOCCTAHOBUTb aHATUTHYECKYIO ByHKImo V=24 —28, ] (O)=1.

4. Victionb3ys TeopeMy 00 MHTEIPUPOBAHUHU N300paKEHHS HATH n300pakenue GyHKIMHI

1—¢t
f(t) = .
® "
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