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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 yUeOHOU, HaydYHOU U IPOdecCHoHaTIbHON 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 HAUMCHOBAaHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HHAWKATOpPA

OIIK-3 — CriocoOeH mpuMeHSTh
COOTBETCTBYIOUIHH (hPU3HUKO-
MaTeMaTHYeCKHi armapar, METO b
aHaJIM3a U MOJIETIMPOBAHUS,
TEOPETUYECKOTO U HKCIIEPUMEHTATILHOTO
UCCIIEIOBaHUS PU PELLICHUN
npodeccnoHanbHBIX 3a7a4

OIIK-3.1 — O6nagaer HaBbIKAMU TPUMEHEHUs
MaTeMaTU4eCcKOoro arnmapaTa

2. Mecto nucuunnHbl B cTpykrype OII
[Tocnenyroume aucuurmebl  (Moxynn): duzuka, MexaHuka, MOArOTOBKA K
MPOLIETyPE 3AIIUTHI U 3aIUTa BRITYCKHON KBATHU(UKAIIMOHHON paOOThI.

3. CTpyKTypa U coaepkaHue TUCUUILINHBI
3.1. CTpyKTypa 1M CHUILIHHBI
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
AYJIUTOPHASI PABOTA 7,3 | 262 | 120 | 90 | 52
Jlekun 295 1 106 | 52 | 36 | 18
[IpakTueckue (CEeMUHAPCKUE) 3aHATUS 435 | 156 | 68 | 54 | 34
JlaGopaTopHbie pabOThI - - - - -
CAMOCTOSATEJIbHASA PABOTA OBYYHYAIOIETI'OCA 9,7 350 | 132 | 162 | 56




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

KypcoBoit mpoekt - - - - -

Kypcosas padota - - - - -

[ToaroroBka K MpoOMEKyTOYHOU aTTECTAlUU 2 72 36 | 36 | O
[TpomexxyTOUHAs aTTECTAIINS: 3 3 3
Jliia 3a04HOM (hOpMBI 00yUEHUS
Bun yaeOHO# paboThI Bceero | Bceero CemecTpsbl

3E 4acoB 1 2 3
OBLLIA S TPYJOEMKOCTD JMCLIUTIIMHDI 17 | 612 12521 2521 108
KOHTAKTHAS PABOTA* _ 149 | 60 | 49 | 40
AYJIUTOPHAS PABOTA 2,11 | 76 | 30 | 18 | 28
Jlexkuun 0,83 30 12 8 10
[IpakTuueckue (CeMUHAPCKUE) 3aHSATHUS 1,28 | 46 18 | 10 18

JIaGoparopHblie pabOThI - - - - -

CAMOCTOSTEJIbHASI PABOTA OBYUAIOLIETOCS | 14,89 | 536 [ 222 [ 234 ] 80

ITpopaboTka yueOHOTO MaTepHuania 14,28 | 514 | 213 | 225 76
KypcoBoit npoekr - - - - -
KypcoBas pabora - - - - -
[ToaroroBka K mpoOMEXyTOYHOM aTTECTAllUN 0,61 22 9 9 4
[IpomexxyTouHas aTTecTalus: C c) 3

3.2. Conep:kanve AMCHUIUIMHBI, CTPYKTYPHPOBAHHOEe IO pasaejaM H
BH/aM 3aHATHH

Pa3nensl Pacnpenenenue ®Dopmbl U HNunexcel
JUCIUITNHBI & TPYOEMKOCTH BU/JI MHIMKAaTOPOB
§ 10 BuJIaM y4€OHOM pabOThI | KOHTPOJIs dbopMupyeMbIxX
o = =) : O KOMIIETCHIIUH
S |2l E| 3
Paszpnen 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.V,
Maremarnueckuit 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 OM 1 OIIK-3.3, OIIK-3.V,
OIIK-3.B

Hroro 3a 1 cemectp 252 52 68 132

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

Marematuueckuit TK3 OIIK-3.B

aHaimu3. Yactp 2

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

OCHOBBI TEOPUH MOJIS

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

KOMILJIEKCHOTO

MIEPEMEHHOTO

Paznen 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

YucneHHbIe METOIbI

3aueT OM 3 OIIK-3.3, OIIK-3.VY,
OIIK-3.B

HToro 3a 3 cemectp 108 18 34 56

UTOro 612 | 106 156 | 350

3.3. Conep:xanue IMCHUIIIUHBI

Paznen 1. Jluneiinas anreOpa U aHaTUTAYECKAsi TEOMETPHUSL.

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. Pa3MepHocTh W 0a3uc JIMHEHHOTO
npoctpancTBa. basucHeli MuHOp MaTpuubl. Panr marpuubl. Beluncienue panra
Matpuipl. COBMECTHOCTh CHCTEM JIMHEMHBIX ypaBHeHUW. 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. [leneHme oTpe3ska B JaHHOM OTHOIICHUH.
JIunelinbie onepaunu Haja BeKTOpaMmH. basuc. CkansipHOE, BEKTOPHOE U CMENIAHHOE
MIPOM3BEICHUSI BEKTOPOB, UX T€OMETPUUYECKUN CMBICIH. [IpsiMas Ha MIOCKOCTH, BUIBI
YPaBHEHUM NPSAMOM Ha MIIOCKOCTU. [ITOCKOCTh M npsAiMast B IpoCTpaHCcTBe. B3anmHoe
pacIonoKeHue IIoCKOocTed M mpsMbiX. Kpusbie BTOporo mopsaka. [loBepxHoctu
BTOPOTO NOPSIIKA.

Paznen 2. Marematuueckuii 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
bynkuuu, ux rpaduku. 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 W MapaMmeTpuuecku. [Ipon3BoaHas CIOKHO-CTEIIEHHON (YHKITHH.
OcHoBHble TeopemMbl o0 audpdepeHnupyemsix GyHkiusax. llpoumsBoanbie u
muddepennnansl  Boicx nopsakoB. [Ipasuio Jlonurans. Pa3noskeHne OCHOBHBIX
aneMeHTapHbIX GyHKIUMA 1o dopmyne Teinopa. McciaegoBanus GyHKIMH W
oCTpoeHue rpaduxa.

Tema 2.3. luddepenimanbHoe nCHUCICHHE PYHKIIMA MHOTHX TIEPEMEHHBIX

QOyHKIMM HECKOJIbKUX IIEPEMEHHBIX, NPENEN U HENPEPBIBHOCTh. YacTHbIE
npou3BoAHbIe U IuddepeHansl IepBoro W BhICIIETO MOpAAKoB. [IpousBomHas
CJIO’)KHOM byHKIHIH. [lonnas IIPOU3BOIHAS. HesiBHbie GyHKINN.
HuddepenunpoBanne HessBHbIX QyHKUUH. [Ipunoxenus.

Tema 2.4. IHTerpanbHoe HCUUCICHHE (PYHKIIMHM OJTHON TTepEeMEHHOM

[TepBooOpa3nas. HeompeneneHHbId HMHTETpall W €ro CBOMCTBA. 3aMeHa
IIEPEMEHHOW M HMHTETPUPOBAHME II0 YacTAM B HEONPEIEICHHOM HHTETpaje.
WNuTerpupoBanne  paludOHANBHBIX  JIpoOed, TPUTOHOMETPHUUECKUX  (YHKIIMIA,
HEKOTOPBIX HppalMOHATIBHBIX U TPaHCUEHACHTHBIX (yHKIUNA. OrnpeaeneHHbIi
WHTErpan, ero cBokcTBa. HecoOcTBeHHble uWHTErpaibl. ['eomeTpuyeckue u
MEXaHUYECKHUE MTPUIIOKEHUS ONIPEACIIEHHOTO UHTErpaa.

Paznen 3. Teopus BeposiTHOCTEN

Tema 3.1. DneMeHTHI TEOpUHN BEPOSTHOCTEN

OcHoBHbIE TOHATUS Teopuu BeposiTHocTed. KomOunaropuka. Teopemsl
CJIO)KEHMSI 1 YMHOXKEHHs BEPOSATHOCTEU. Y CIIOBHAs BEPOATHOCTH. DopMyra moimHOU
BeposiTHocTH. Dopmyna baiteca. 3a1aua 0 HaAEKHOCTH IEKTpUUECKOi nenu. Cxema
bepnymumn  pacnpenenenuss BepostHocTei. dDopmyna Ilyaccona. Cmyualinbie
BEJIMUMHBI U CINOCOOBI WX omnucaHus. JlUCKpeTHasl cllydaiiHash BeJIUYMHA, €€
XapakTepucTukd. HenpepblBHas ciydaiiHas BEJNMYMHA, €€ XapaKTEPUCTHUKHU.
HopmanesHoe pacnpeneneHue BEpOSTHOCTEN.

Paznen 4. Marematuueckuii aHanus. YacTs 2.

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

Tema 4.2. O6bikHOBEeHHBIE AU DepeHITnaIbHbIe YpaBHEHUS

Huddepenunanpuple  ypaBHEHHMs TepBoro mnopsjaka. 3agada  Komw.
Huddepenunanbuble ypaBHEHUS BBICIIMX MOPSAKOB. YpaBHEHHUS, IOIYCKAIOIIUE
NOHW)KEHHEe Tnopsanka. JluHeiHsle nudQepeHIranbHble ypaBHEHUS BTOPOTO U
BBICILIETO TOPSAJKOB. MeTO/l Bapuallii MOCTOSTHHBIX. Y PABHEHUS C MPABOM YaCThIO
cnenuanbHoro Buaa. Cuctemsl qud@epeHnanbHbIX YpaBHEHUH.

Tema 4.3. Teopus psaoB

Uucnossie psiabl. [I[pU3Haku CXOAUMOCTH PSAAOB C MOJOKUTEIBHBIMU YICHAMMU.
3HaKoNepeMeHHbIe psAabl. AOCOJMIOTHAS M YCJIOBHasg cxoauMocTh. [Ipu3Hak
Jleitoauma. dyuknuonanbHbie psanbl. O6macTe cxoauMocTH. CTEMEHHBIE PSIbL.
HurepBan cxoqumocTt. Teopema Abens. Psaabl Teiinopa u Maknopena. Paznoxenue
byHkuuii B creneHHble psanbl. llpunoxenuss psaoB. Paznoxenuwe GyHKumMii B
TPUTOHOMETpHUUECKHUE PsAlbl Dyphe.

Tema 4.4. KpaTHble UHTErpAJIBI



JIBoitHOM u AByKpaTHbI wuHTerpain. CBolictBa. J[BOWHOW wuHTErpan B
NOJISIPHBIX KoopauHarax.  IIpunoxkenus. 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.
[ToBEpXHOCTHBIN UHTETPAI IIEPBOTO U BTOPOro pona. IIpunoxenus.

Tema 5.2. BeKTOpHBIN aHAIA3 U 3JIEMEHTHI TEOPUU IO

Ckansipable U BekTOpHbIe noJiA. [Ipon3BojHas 1o HampaBieHUIo. ['paaueHT.
Hupkynsuuss moyist BAOJb KpuBOW. [loTok mons dvepe3 moBepxHOCTh. Dopmyna
Octporpanckoro-I'aycca. JluBepreHuusi BEKTOPHOIO 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.
HudbdepenunpoBanue u wunterpupoanvie DKIIL. Psg Jlopana. OcoOble TOUKH.
Boruetsl. [lpunoxkeHuss K BBIUKCICHUIO ONPEACIECHHBIX U HECOOCTBEHHBIX
UHTETPajos.

Paznen 7. OnepannoHHOE UCUUCTICHUE

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

Pa3nen 8. YUucneHHbIE METOIBI

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

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 BTOpPOro
MOPSAAKA.

Paznexn 2.

Obnacte omnpexaenenus ¢yHkuuu. Yucnoble mnocienoBaTenbHOCTH. [lpenen
YuCIOBOM TmocnenoBatenbHocTU. I[Ipenen ¢yHkiuu. beckoHeuHO Malble W
OeckoHeyHO Oombinre. OMHOCTOPOHHUE 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 TNOPAIKOB. BbluMclieHHe TMpenenoB C



nomouibio npasuia Jlonurans. PaznoskeHne OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLIUN IO
¢dopmyne Teitnopa. MccnenoBanus GpyHKINN 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. MHTerpupoBaHuEe panUMOHAIBHBIX JApoOEH, TPUTOHOMETPUUECKHUX
(GYHKIMI, HEKOTOPBIX  HPPALMOHAIBHBIX M TPAHCUEHIACHTHBIX  (DYHKIHUH.

Breruucienue OTPEICIICHHOTO UHTETpaa. HecoOcTBeHHBIE UHTETpabl.
['eomeTpuueckue U MEXaHUYECKHUE MPUIIOKEHHUS ONPEICTICHHOTO0 HHTErpara.
Paznen 3.

KomOunaropuka. TeopeMbl CIOKEHUS 1 YMHOXKEHHS BEPOSITHOCTEH. Y CJIOBHAs
BeposATHOCTb. DopMmyna mnonHoi BeposTHOocTH. Popmyna baiieca. 3amaua o
HAJIC)KHOCTH JJIEKTpUUecKor nenu. Cxema bepHyiu pacnpeneneHuss BEpOSITHOCTEN.
®opmyna Ilyaccona. JluckpeTHas ciiydaiiHash BEJIMYMHA, HEMPEPBIBHAS CiydaiiHas
BEJINYMHA.

Pa3nen 4.

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

Pemenne nud@epeHnnanbHbIX ypaBHEHUH MEpBOro mnopsijaka. Pemenue
nuddepeHIaNbHBIX YPaBHEHUIN BBICIIUX MOPSJIKOB, JOMYCKAIOMMX TMOHMKCHUE
nopsika. PerieHre oTHOPOJHBIX U HEOJHOPOIHBIX JMHEHHBIX AU (epeHInaIbHbIX
YpaBHEHUI BBICIINX MOPSAIKOB C TOCTOSIHHBIMU KO3 PUIIMEHTaMHU.

HccnenoBanne CXOOUMOCTH 3HAKOIOJOXKUTEIBHBIX W 3HAKOIIEPEMEHHBIX
psanoB. Haxoxxnenue o61acTu cXOAUMOCTH (DYHKIIMOHAJIBHBIX U CTEIICHHBIX PSIOB.
Paznoxenue  ¢yHkinuid B cTenmeHHoM  psn.  Pasnokenne  QyHKOmMii B
TPUTOHOMETPUUECKUE PAabl Dypbe.

JIBOWHOM  WHTErpaj, IOJSApHbIE KOOpAWHAThl. TpOMHOM  HWHTErpall,
MUIMHAPUYECKHe U cheprudeckue KoopauHatel. [Ipunoxxenus.

Paznen 5.

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

Ckansipuble U BeKTOpHbIE Touisl. [Ipou3BoaHas mo HampaBiieHHIO. ['paaueHtT.
[Torok moinsa yepe3 nmoBepxHocTb. Dopmyna Octporpanckoro-I'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. Ocobbie TOUKH.
Boeraetsl. [lpunokeHus K BBIUMCICHUIO OMPEACIEHHBIX U HECOOCTBEHHBIX
WHTETPasoB.

Paznen 7. OnepaninoHHOE UCUKUCIICHUE

[IpeoOpazoBanue Jlarutaca, HaxOXJIEHHE OPUTHHAIOB U HM300paKEHUH.
OneparnioHHpli  MeToa pemieHuss audpepeHnnanbHbIX ypaBHEHUH W CHUCTEM
nudpepeHnnanbHbIX ypaBHEHUH.



Pa3znen 8. UucieHHBIE METOIBI
WutepnionupoBanne Qyukumii. [IpubnmkeHHoe pelieHne anredpandecKkux
OTIpeIeIEHHBIX
[Tpubnmkennoe perenue AuQhepeHInaIbHbIX YPAaBHEHHH.

YpaBHEHUM.

[TpubnnxeHHoe

BBIYHCJIICHHUC

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

3.6. Kypcosoii npoekr /kKypcoBasi padora
JlaHHbIi BU paOdOTHI HE MPEYCMOTPEH YUYEOHBIM ILJITAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!
OueHuBaHue pe3yabTaTOB OOy4YeHHUS MO JAUCIMIUIMHE OCYIIECTBISETCS B
paMKax TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTeCTallMH, MPOBOJUMBIX IIO

oampHO-perTuHroBoi cucreme (bPC).

[IIkana oueHKH pe3ynbTaTOB O0YyUEHHUS 110 AUCLUIUINHE:

WUHTETPAJIOB.

YpoBeHb chOpMHUPOBAHHOCTH
WHJIUKATOpa KOMIETCHITMU
N N Hwuxe N
Boicokuit | Cpennuit Husknii
3amianu- CpeaHero
Koz Koz POBAHHBIC o1 85 10 100/ o1 70 10 84 | 0T 55 10 69 | 0T 0 11O 54
KOMIIe- | MHAMKATOpa pe3ynbTaThl
TEHIMH | KOMIETEHIMU | OOYYEeHHs MO IlIxana oneHnBaHUs
UCITUTUTAH HEY/I0B-
AUCIIUILIHHS YAOBIIET- YA
OTJINYHO XOpOII0 JIETBOPHU-
BOPUTEIILHO
TCJIBbHO
3a4TCHO HC 3a4TCHO
3HATh:
OCHOBHBIE
TIOHSITHS U
TBEPKIACHUS
YTBEPHL . 3Haer [Tnoxo
AHAJTUTHYECKOMN
OCHOBHBIE | 3HAET YpoBeHb
TE€OMETPHH, 3Haer .
N MOHSATUSA U | OCHOBHBIE | 3HAHUU
JUHEWHON OCHOBHBIE
YTBEPK/I€ | MIOHATHUS U | HUXKE
anreopsl, MOHATHUS U
HUS, yTBEpXkKAEC | MUHUMAI
MaTeMaTU4YeCKO | YTBEPKIE
MOXKET HUS, BHOTO,
ro aHallu3a, HUS,  HE
JOMYCTUTD | TOTYCKAaeT | IOMyCKae
TeopuH JOTYCKACT | e ckombko | MHOTO T TpyOble
OIIK-3 | OIIK-3.1. BEPOATHOCTEH, | OmHOOK py
HE TPYOBIX | MEITKHX OIIMOKHU
TEOPUH MOJIs,
ommnoOoK OLINOOK
CIIEeIUAITbHBIX
pazzienoB
MaTeMaTUKH
YMETB:
peaTtb YnMmeer YmMmeer YmMmeer IIpu
OCHOBHBIC pemarhb pemarb pemaTh perieHuu
3a1auun MaTeMaTd | OCHOBHBIE | THIIOBBIC | THIIOBBIX
AQHAJUTUYECKON | Yeckue MaTeMaTH | MaTeMaTH | MaTeMaTH
T€OMETPHUH, 3a/1auu, HE | YECKHE YECKUE YECKUX
JMHEWHON JIONYCKaeT | 3aJauH, 3a/1auu, 3a/1a4




anreopsl, ommOOoK JOTTYCKAeT | MOMYyCKaeT | IOMmycKae
MaTeMaTU4YeCcKO HEOOJBIIN | MHOTO T TpyObIe
ro aHaJIn3a, € OIIMOKH | OIIMOOK OIINOKHU
Teopuu
BEPOSATHOCTEM,
TEOPHH TIOJIS,
CIICIHAIbHBIX
paszenoB
MaTeMaTUKU
BJIAJICTh:
Braaneer
Bnaneer !
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUYHbI MU BIIAJICCT
OCHOBHBIMH u
MH THUIIOBBIMHU | METOAAMU
METOIaMH METOaMH
METOIaMH METOJIaMH | PEIICHUS
pelIeHus 3a1a4 perieHus
pelieHus peuieHus | 3ajaad,
MaTeMaTHYECKO 3aj1ad4,
3aJa4, HE 3a1ad4, JOITyCKae
ro aHaJIM3a JOIYCKaeT
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 [Ipunoxenun k paboueil mporpamme
JUCITUTUTUHBI.

[TonHBIA KOMIUIEKT 33JlaHUM U MaTepUaoB, HEOOXOIUMBIX JUIsI OLIEHUBAHUS
pe3ynbTaToB O0yUEHHUS 10 JUCIUIUIMHE, XpaHUTCS Ha Kadeape pazpaboTyuka.

5. YueOHO-MeTOAN4YecKOe U MHPOPMALIMOHHOE 00ecrieYeHHe JUCHUILIUHBI

5.1. YueOHO-MeTOAMUYECKOE 00€ecIeueHue

OcHoBHas 1uTEpaTypa

1. KoHcnekr nexkumii 1mo BbIcIied matemMatwke : mojHbid kypce / . T.
[Tucemennbiid. - 12-e u3g. - M. : Aipuc-IIpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HENOCPEICTBEHHBIM.

2. IlanTteneeB, A. B. Teopuss ¢GyHKUHA KOMIUIEKCHOTO NEPEMEHHOIO M
OTEpaIlMOHHOE HMCYHUCJICHUWE B MpUMepax M 3ajaadax : ydeOHoe mocobue / A. B.
[TanteneeB, A. C. AxkumoBa. — 3-e uza., ucnp. — Canxkr-IlerepOypr : Jlanb, 2022.
— 448 c¢. — ISBN 978-5-8114-1921-0. — Texkcr : snexTponHsblii / JlaHb
ANEKTpOHHO-O0nbMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBOACTBO K peHICHWUIO 3amad 110 TEOPUH BEPOSTHOCTEH W
MaTEeMaTUYECKON CTaTUCTUKE : yueOHoe mocodue mis By30B / B. E. 'mypman. - 11-¢
u3l. , mepepad. - M. : Briciiee obpaszoBanue, 2008. - 404 c. - (OcHoBbI Hayk). - [SBN
978-5-9692-0194-1. - TekcT : HENTOCPEACTBEHHBIN.

4. Teopusi BEpOSITHOCTEW M MaTeMaTHYeCKas CTATHUCTHKA : ydyeOHOoe mocobue
s By30B / B. E. I'mypman. - 12-e u3n., nepepab. - M. : Briciiee oopazoBanue, 2008.
- 479 c. ui. - (OcHoBel Hayk). - ISBN 978-5-9692-0192-7. - Tekcr
HETIOCPEICTBEHHBIN



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

5. COoopHuk 3amau mo Bbicuied MaremaTuke. C KOHTpPOJIbHBIMH paboTami. 1
kypc / K. H. JIynry, JI. T. [Tucemennsiii, C. H. ®enun, 0. A. IlleBuenko. - 9-e uzm. -
M. : Aiipuc-Ilpecc, 2013. - 576 c. : un. - (Boicee o6pazoBanue). - ISBN 978-5-
8112-5166-7. - TekcT : HEMOCPEICTBEHHBI.

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

7. Ilymxkaps, E. A. Kypc MareMatuku uisi TEXHHYECKHX BBICIIAX yYEOHBIX
3aBeneHui : yaeOnoe nocooue / E. A. [lymkaps, H. A. bepkos, A. 1. MapTbIiHEeHKO.
— 2-e wu3a., ucnp. — Cankr-IlerepOypr : Jlans, 2022 — Yacte 4 : Teopus
BEpOSITHOCTEW M MaremaTuueckas craructuka — 2022. — 304 c. — ISBN 978-5-
8114-1561-8. — Tekct: osnexTpoHHbl // Jlanb : 537IE€KTpOHHO-OMONIHMOTEUHAs
cucrtema. — URL: https://e.lanbook.com/book/211382.

8. 3amopoxern, I'. 1. PykoBoJICTBO K pELICHHIO 3a7a4 10 MaTeMaTHYECKOMY

a”Hanuzy : ydeOHoe mocoobue / I'. W. 3amopoxen. — 8-e usn.,crep. — CaHKT-
[lerepbypr : Jlamb, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — TekcrT :
ANEKTPOHHBIN //  Jlanb : 3nexkTpoHHO-OMOMMoTeunass cucrtema. —  URL:

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

9. Kysnenos, JI. A. COopHHMK 3aiaHWil MO BBICIIEH MaremaTuke. THITOBBIC
pacuetsl / JI. A. Ky3nenoB. — 15-¢ u3n., crep. — Cankt-IletepOypr : Jlanb, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texkcr : amekTpoHHBIN //  JlaHb
ANEeKTpOHHO-OnOIMoTeunas cucreMa. — URL: https://e.lanbook.com/book/279845.

10. ®uxtenronsir, I'. M. OcHOBBEI MaTeMaTudeckoro ananusa. Yacte 1 / I'. M.
®uxteHrobil. — 15-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct : »neKkTpoHHBIM / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/289001.

11. ®uxtenronslr, I'. M. OcHOBBI MaTeMaTHueckoro aHanusa. Yacte 2 / I'. M.
duxtenronpil. — 14-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct: »nekTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/297692.

JlononHuTeNnbHAsA IUTEPATYpa

1. Jemunosuy, b. II. COOpHUK 3a7a4 U yOPaKHEHHM MO MaTeMaTHUYECKOMY

aHanuzy : yueOHoe mocobue s By30B / b. I1. Jlemunouu. — 24-e usn., crep. —
Cankrt-IletepOypr : Jlanp, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — TexkcrT :
ANEKTPOHHBIN // JlaHb : 2JeKTpOHHO-OMOnmoTeuHass cuctema. —  URL:

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

2. Ilyraues, B.C. Teopusi BeposiTHOCTE U MaTeMaTHYeCKas CTAaTUCTHKA :
yuebHnuk / B.C. IlyraueB — Mocksa : TpancnoptHas kommnanus, 2017. — 496 c. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Tekcr
AIEKTPOHHBIM.

3. Munocues, B. b. Kypc marematuku A TEXHUYECKUX BBICIIUX Y4E€OHBIX
3aBefeHul : ydeOHoe mocobue / B. b. Mwunocues, B. A. Jlsxosckuii, A. W.



MapteineHko. — 2-¢ usn., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 :
OYHKIIMU HECKOJBKUX TepeMeHHbIX. MHTerpanbHoe ucuuciaeHue. Teopus mons —
2022. — 432 c¢. — ISBN 978-5-8114-1559-5. — Tekcrt : anexTpoHHbii // JlaHp :
ANEeKTpoHHO-OuOIMoTeunas cucreMa. — URL: https://e.lanbook.com/book/211355.

4. Munocues, B. b. Kypc maremaTuku 1jis TEXHUYECKUX BBICIIUX YYEOHBIX
3aBesieHui : yueoHoe nocodbue / B. b. Munocies, B. I'. 3yokos, B. A. JIsxoBckuii. —
2-e u3A., uctp. — Cankr-IletepOypr : Jlanp, 2022 — Yacte 1 : Ananutuueckas
reomerpus. [Ipenensr n psaapl. OyHKUMKA U npou3BoAHbIE. JIMHEWHAs U BEKTOpPHAs
anrebpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : 3neKTpOHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopuss BEpOATHOCTEM M MaTeMaTH4ECKass CTATUCTHKA. ba3oBbIl Kype ¢
npuMepamMu M 3ajadamu : ydyeOHoe mocobme nns By3oB / A. U. KuGsyn, E. P.
I'opsiuaoBa, A. B. HaymoB ; nmox pea. A. W. Ky63yna. - 3-e u3a., nepepab. u JIOII. -
M. : OU3SMATIIUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Tekcr :
HETIOCPEICTBECHHBIN

6. WBanoB, b. H. Teopust BeposITHOCTE M MaTEMaTHYECKas CTATUCTHUKA :
yueOHoe nocooue / b. H. UBanoB. — 2-e uza., ucnp. u gomn. — Canxr-IletepOypr :
Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-3636-1. — TekcT : anekTpoHHbIi // JlaHb
: BIIeKTpOHHO-O0nbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/206201.

7. OOGbIKHOBEHHBIE U] PepeHralbHbIe YpaBHEeHU @ yueOHoe nocobue / 3.X.
3akuposna. - Kazansb : KI'DY, 2007. - 57 c. - 27.88 p. - TEeKCT : HENOCPEACTBEHHBIMH.

8. IIpakTuueckue 3ansatus no Mmarematuke (1 cemectp) : mpaktukym / coct. T.
N. AdanacseBa [u np.]. - Kazanp : KI'DVY, 2011. - 120 c. - 4039. - Tekcr :
HETOCPEACTBEHHBIN.

9. IlpakTryeckue 3aHITUS IO MaTeMaTHKe (2 ceMecTp) : MPAKTUKYM / COCT.: 3.
X. 3akupoBa, H. B. Hukonaesa. - Kazans : KI'QV, 2011. - 111 c. - 4047. - TekcT :
HENOCPEACTBEHHBIMN.

5.2. UudopmannonHoe odecnevyeHmne

5.2.1. DNEeKTpOHHBIE U UHTEPHET-PECYPCHI

li\i HanmeHoBaHME AIIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccrpiika

1 [OnexkrponHo-OubNIMOTEUHAs cuctema «JIaHb» https://e.lanbook.com/

2 [SnexrponHO-6MOIMOTEUHAS cucTeMa «ibooks.ruy https://ibooks.ru/

3 |2nexkTpoHHO-OuOIHMOTEUHAs cucTema «book.ru» https://www.book.ru/

4 | OHUUKIONEINH, CIOBAPHU, CIPABOYHUKH http://www.rubricon.com
5 |loprtan "OtkpeiToe obpazoBaHue" http://npoed.ru

6 |Enunoe okHO noctyna k o0Opa3oBaTenbHbIM pecypcam  [http://window.edu.ru

5.2.2. Ilpodeccuonanvupie 0a3pl AaHHbIX / HMH(bOpMaIMOHHO-CIIpaBOYHbIE
CUCTEMBI

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 |Poccuiickasi HarmoHabHAs OMOIHOTEKa http://nlr.ru/ http://nlr.ru/
2 |Hayunas snexkrponHnas 6uoimoreka eLIBRARY.RU http://elibrary.ru hrtlip /lelibrary
3 |HamumonanpHas a5ekTpoHHas 6udnonoreka (HOB) ilttps.//msneb.ru hrtg)s.//msneb
4 |Texmmaeckas 6u6morexa http://techlibrary |http://techlibr
.ru ary. ru
5 |O6mepoccuiickuii MaTeMaTH4YECKHM 1TOpTan http://www.mat_ |http://www.m
hnet.ru/ ath net.ru/
5.2.3. JIuileH3uOHHOE W CBOOOJHO  pacHpOCTPaHSAEMOE IPOrpaMMHOE
oOecrieueHue JAUCHHUIIIINHBI
Ne HaumeHnoBanue nmporpaMmMHOIo PexBu3uthl
Onucanue
/T obecrieueHus MOATBEPKIAIOIINX
. [Tonb3oBarenbckas 3A0 . o
1 |Windows 7 Ilpodeccuonanpuas (Starter) ONepAIOHHAs CHCTEMa "Co¢rJlaitnTpeiin"
Ne2011.25486 oT
3A0
2 |Windows 7 [Ipodeccuonansnas (Pro) Hou3oBarenscras "CodrJlaitaTpeiin"
ONEPALMOHHAS CHCTEMA | \e 5111 25486 or
[Taker TNPUKTATHBIX 3
3 MATLAB Academic new Product From| PO'PaMM A "Co¢rJlaitaTpeiin"
10 to 24 Group Licenses (per License) PCLICHHA 3ajad Ne2013.39442 Hewucki.
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 co3anus U npocmorpalHeucko. paBo.
taitnos dhopmara PDF  |beccpodno
MO nnst spdextuBHOoro|CBoOOAHAS  JTHIICH3US
6 [LMS Moodle OHJIalH- Hewucka. paBo.
B3aNMOJACHCTBHS beccpouno

6. MarepuajbHO-TEXHUYECKOE O0eceYeHue Q1 CIUITHHbI

HanmenoBanue BUaa

HaumenoBanue y4ueOHOIA

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

Jlexuun
NPOBEICHHS 3aHITHIA
JIEKIIMOHHOTO THTIA

VYueOnast ayauTopust 1Jist

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

y4eOHO-HaTJIs THbIe TOCOOHSI

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,

TCKYLIECTO KOHTPOJIA n
IMPOMEXKYTOUYHOU aTTCCTAllUN
CamocrostenpHas |KoMIblOTepHBIH K1ace ¢ Crienmanu3upoBaHHas ydeOHass MeOenb Ha
pabora BbIxo70M B MuTeper B-600a | 30 mocamounbix mect, 30 KOMIIBIOTEPOB,
TEeXHUYECKHE cpencTaa 00y4eHHs
(MynbTUME-TUIHBIA TPOEKTOP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), BHJICOKAMEPHI,
IIporpaMMHOe obecrieueHue
Cnenunanu3upoBaHHast MeOeb,
KOMIIBIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO
BbIXOZa B MIHTepHEeT 1 oOecrieueHneM
nocryna B OMOC, 3xpaH, MyJabTUMEAUNHBIN
IPOEKTOP, MPOrpaMMHOE o0ecTieueHHe

YuranbHbBIN 341
OnoOIMOTEKH

7. Oco0eHHOCTH OPraHM3alu 00Pa30BaTEIbLHOM AeSITeJIbHOCTH IJIsl JIUIL C
OrpaHNYeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI  MHBAJIU/I0B

JIuta ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370p0oBbs (OB3) 1 MHBAIUIBI UMEIOT
BO3MOKHOCTh O€CIPENATCTBEHHO MNEPEMEIIAThCsl 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 COCTOSIHUSA 3/I0OPOBbSL.

Jist o6yuenust ymn ¢ OB3 ¥ MHBaNWAOB, MMEIOIIMX HApYLIEHUS OMNOPHO-
JIBUTATEJILHOTO ammapaTa, 0OeCHedeHbl YCIOBHUSl OECHpPENsATCTBEHHOTO JOCTYyNa BO
Bce yueOHble nomenieHus. Mapopmanus o cnennaabHbIX YCIOBUSAX, CO3AAHHBIX AJIs
oOyuaroruxcst ¢ OB3 u wuwHBamuaoB, pa3MmelieHa Ha CailiTe YHHBEPCHUTETA
www//kgeu.ru. Imeercss BO3MOKHOCTh OKa3aHHMS TEXHHUYECKOM ITOMOIIY aCCUCTEHTOM,
a TaKKe YCIYT CypJOIEpEeBOTUUKOB U TH(PIOCYPAOTIEPEBOAUNKOB.

JUtst aganTanuu K BocupusaTHio Jimnamu ¢ OB3 m nHBaIMIaMu ¢ HapylIE€HHbBIM
CIIyXOM CIIPaBOYHOTO, Y4eOHOro MaTepuana MO JUCHUIUIMHE O00ecredrBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- ISl Ty41Ieil OpUEHTAlMU B ayJUTOPUU, IPUMEHSIOTCS] CUTHAJIBI OTIOBEILICHHUS
O HayaJjle 1 KOHIIE 3aHATHUsA (CIOBO «3BOHOK» MUIIETCS HA TIOCKE);

- BHUMaHue criadocibluaniero oOy4aromierocss MpHUBJIEKAETCs [e1aroromMm
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIIECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas C OOYYarOIIMMCS, MEJAroru4eckuii padOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHUMH TPEAJIOKEHUSAMHU, OOECHeurBas BO3MOXHOCTh
YTEHUS TI0 TyOaMm.

KoMneHcanyst 3aTpyHEHMII pPEYEBOrO M HWHTEJUIEKTYaJbHOTO Pa3BUTHS
CJ1a0OCTBIIAIINX 00YYaIOIINXCS TPOBOAUTCS MTyTEM:

- HCTIOJIBb30BAHMS CXEM, IHAarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIIEPCCHIIIKaMU, KOMMEHTUPYIOIUMU OTIEIbHbIE KOMIIOHEHThI H300paXeHMs;

- pEryJsipHOTO MPUMEHEHMs] YIpaXHEHU Ha rpaduyeckoe BblIEIECHUE
CYILLECTBEHHbIX MPU3HAKOB MIPEIMETOB U SBJICHUN;
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- obecrieueHUs] BO3MOXKHOCTH Il  OOYyYalolerocs IMOJIyUYUTh aJpeCHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOJUMOCTH.

Jlist anantanuu K BocnpusaTuio gunamu ¢ OB3 u uHBanugaMu ¢ HapyleHus MU
3peHus CIIPaBOYHOTO, y4eOHOTO, IPOCBETUTEIHCKOTO MaTepuana,
MPETYCMOTPEHHOTO 00pa30BaTeIbHON MPOrpaMMoOil M0 BbIOPAHHOMY HaIlpaBIECHUIO
MOJATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIONIUE YCIOBUS:

- BeJIeTcsl ajanTtanus opUIMalIbHOIO caiiTa B ceTu MHTepHeT ¢ yueToM 0coObIX
NOTPEOHOCTEN MHBAIMIOB 1O 3PEHUI0, 00ECIICUNBACTCS HATHUME KPYTTHOMIPU(TOBOM
CIIPaBOYHOM MHGOPMAINH O PACTIMCAHUH YUCOHBIX 3aHSITHIA,

- Mearornyeckuii  paboTHUK, ero coOeceqHUK (mMpu HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00yUYaIOUIUMCS, TP ITOM KasKIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeIaroruyeckuii paboTHUK oOpalaeTcs;

- IEHUCTBUS, JKECThI, IEPEMEIICHHs TEJAarorHieckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyatHasg wuWHGOpMAIMS TPEeAoCTaBiseTcs KpynHbiM Ipudrom (ot 18
MYHKTOB), TOTAJIHO 03BYYHBAETCS;

- obecrieuynBaeTCsl HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH ITOMEILEHUH;

- IPEOCTABIISIETCS.  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 OMNpeAeiseTcs NeJarornyeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM I1aHoM. Ilpu HeoOxoammoctu oOyuaromemycsa ¢ OB3,
WHBAIMY C YYETOM UX MHAMBUAYAJIBHBIX NMCUXO(PU3HUUECKUX OCOOCHHOCTEN NaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAlMI0 YCTHO, MUCbMEHHO Ha Oymare,
NMCbMEHHO Ha KOMIIBIOTEpPE, B POPME TECTUPOBAHUS U T.II., TMOO MPEIOCTABIAETCS
JOTIOJTHUTENBHOE BpeMs ISl TOJATOTOBKH OTBETA.

8. Metoanueckne peKOMeHIAUMH VISl MpenojaBarTesieil Mo OpraHu3annu
BOCNIMTATEJbHOMH PA0OTHI C 00YYAKIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHus 00y4YaroIMXCcs BbICTYAET
OJHUM U3 OMpenessionmx (aKkTOpoB BBICOKOTO KadecTBa 0Opa30BaHUA.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHU TPO(ECCHOHATU3M, JPYIULHIO,
YETKYIO IPakJIaHCKYIO MMO3ULIMIO, CAMOJAUCLHUIUINHY, TBOPYECKUHN MOIXO0/ B PELICHUH
npoecCHOHANBHBIX 3aj7]ad, B XOA€ 00pa3oBaTeNIbHOIO MpoIEecca CIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

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

- Metoabl (popMHpOBaHUS CO3HAHMS JIMYHOCTU (Oecena, AMCIYT, BHYIICHHE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHEHHWE, NpPUMEP, CAMOKOHTPOJIb, PAacCKa3, COBET,
yoexaeHue u ap.);

- METOJIbl OpTaHW3aIMH JCATEIBHOCTH U (POPMHUPOBAHUS OMBITA TIOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IeAarormueckoe TpeOoBaHHE, TOpYYEHHE,
pUyYEeHHE, CO3/IaHNEe BOCTIUTHIBAIONINX CUTYAIlMi, TPEHUHT, YIIpaXKHEHUE, U 1. );



- METOJIbl MOTHBAIUU NEATEILHOCTH W TMOBeneHUs (0100peHne, MOOompeHne
COL[MAJIbHOM AaKTUBHOCTH, NOpUIIAHWE, CO3JaHUE CUTyalHil ycrnexa, CO3[aHHe
CUTYaIUH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX NIEPEKUBAHUMN, CODEBHOBAHUE U JIP.)

[Ipy peanuzamuu JUCHUIUIMHBI  MPENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJIEAYIOIINE HAMIPABIICHHS BOCIIUTATEIbHON IEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe eocnumarue:

- popMHpoBaHHE Yy OOYYAIOMIMXCS IEIOCTHOTO MHUPOBO33PEHUS, POCCUHCKON
WICHTHYHOCTH, YBKECHUS K CBOCH CeMbe, OOIIECTBY, TOCYIaPCTBY, IPUHATHIM B CEMBE U
O0IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIECHHOCTSM, K HAI[MOHAIIEHOMY,
KyJbTYpHOMY ¥ HCTOPHMYECKOMY HACIIEAWIO, (OPMUpPOBAHHE CTPEMJICHHS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- hopMHpOBaHUE Y 00YYAIOIIMXCSI AKTUBHOW TPAYKIAHCKOW TTO3UIIMHA, OCHOBAHHON
Ha TPAJUIMOHHBIX KYJbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX LEHHOCTSAX POCCHUMCKOTO
oOImecTBa, sl TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00513aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIBTYPhl 00YHAIOIIUXCSI, PACIIUPEHUE
KOHCTPYKTUBHOI'O Y4YacTUsi B NMPUHATHUM PELICHUN, 3aTpAarvBarollUX MX IpaBa H
WHTEPECHI, B TOM YHCIIC B PA3JIMYHBIX (POpMax caMOOpraHU3aIMK, CAMOYIPABIICHNUS,
OOIIECTBEHHO-3HAYMMOM JIeATeTLHOCTH;

- hopMHpOBaHHE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MNPOTHUBOCTOATH  SKCTPEMHU3MY, kceHohoouu,
JACKPUMHUHALIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXAITHUYECKOM U MEKKOH(PECCUOHATIbHOW HETEPIUMOCTH, JIPYTUM
HETAaTUBHBIM COIIMAIIGHBIM SIBJICHUSM.

/[lyxoeHo-npascmeennoe ocnumanue:

- BOCIIMTAHWE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBaKECHUS K POAUTENSAM, YUUTEIISM, JIFOASM CTApILIEro MOKOJICHHUS;

- hbopMHpOBaHKE TPHUHIUIOB KOJJIEKTUBU3MA MW  COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl W COCTpAJaHusi, MPUBBIUKK 3a00TUTHCS O JIOJAX, HAXOMSIINXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- hopMHUpOBaHKE COMUAAPHOCTH U UYBCTBA COIMATBHOW OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 340POBBS, IIPEOIOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUICHUIO K JIOJASIM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU;

- bOpMHUPOBAHUE SMOIMOHATIBHO HACBIIIEHHOTO U JAYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS MepefaBaTh APYTUM CBOM ACTETHUUECKUMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- bOpMUPOBAHUE ICTETUUECKON KApTUHBI MHPA;

- hopMHpOBaHNE YBAKEHHSI K KYJIbTYPHBIM IIEHHOCTSM POJHOTO Tropoja, Kpas,
CTpaHbl;

- TIOBBIIIIEHUE TT0O3HABATEILHON aKTUBHOCTH 00YJarOIITUXCS.

Hayuno-obpazosamenvnoe socnumanue:

- hopMHpoBaHKE y 00YUYaAIOIMUXCS HAYYHOTO MUPOBO33PEHUS;

- hopMHUpOBaHKE YMEHUS TIOJIy9aTh 3HAHUS;



- popMupOBaHNE HABHIKOB aHaIW3a U CHUHTE3a MH(POPMAIMH, 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) u mpomexyTodHolt aTTecTanyu, IpOBOJAUMBIX IO
oampHO-perTunroBoit cucreme (bPC).

1.TexHosornueckasi Kapra

Cemecrtp 1
PeliTuHrOBBIE ITOKA3aTEIN
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Paznen 1. « JIuneitnas anrebpa | TK1
U aHAJIUTUYECKas TeOMETPHUSD»
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aganus. Yacte 1»
KourposbHas pabora 15
Pasgen 2. «MateMaTHYECKUHI TK2
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aganm3. Yacts 1»
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Pa3znen 2. «MaTtemaTudecKuii
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BEPOSITHOCTEI»
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KomnokBuym 10
I[Ipomexyrounasi arrectanus | OM1 0-45
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a"Hanms. Yacts 2»

KonTponbnas pabota 15
P 4. « M i TK2
aznena 4. « Marematuieckui 51 o 15 15
ananms. Yacts 2»
KonrponbHas padorta 15

Pa3znea 4. « MatemaTnueckuii TK3
g 2

aganus. Yacte 2» )5 0 25 95

Paznen 5. «OcHOBBI TEOpUU

10T

KontponbHas padorta 15

KosnokBuym 10

IIpome:xxkyTounas arrectanua | OM2 0-45
(3x3aMeH)

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

I Texymtuit KOHTPOIIH
JlomonHuTeILHEBIC
oamner k TK1
II Texymumii KOHTpPOIIH
JIOTIOTHHUTEIbHBIE
III Texymuit KOHTPOJIBL
JIOTIOJTHHUTEIbHBIE
Hroro
[IpomexyTounas

Paznen 6. «Teopus pyHkumit TK1
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W
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KOMILJICKCHOI'O IICPEMCHHOT 0>

KonrponbHas padora 15

P 7. «O TK2
aznea 7. «OnepanmoHHoe 15 0 15 15
HNCUHUCIICHUC»

KonrponbHas padora 15

Pa3nen 6. «Teopus pyHkumii TK3
KOMIUIEKCHOTO TIEPEMEHHOT 0
Pasznea 7. «OnepanrioHHOE

P 25| 0 | 25| 25
HUCYHUCIICHUE)
Pasznea 8. «Uucinennsie

MECTOAbD»

KonrponbHas padora 15

Komnmoxsuym 10

IIpome:xxyTouHas aTTecTanus OoM3
(3auer)
B nucemenHoii popme no

0-45

0-45

ouneram

2. OueHoYHbIe MATEPHAJIBI TEKYILET0 KOHTPOJIA U MPOMEKYTOYHOM aTTeCTALUH
[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- | WHIMKATOpa pe3ynbTaThl
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [llxana oneHnBaHUs
WCLUTLINHE HEY/I0B-
AHcl yIIOBIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIBHO
3aYTEHO HE 3a4TEHO
3HATh:
OCHOBHbIE
TIOHSITHS U
TBEPKICHUS
YTBEPIL . 3HaeT [Tnoxo
AHAIUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reoMeTpuH, 3Haer .
N MOHATHS U | OCHOBHBIE | 3HAHUU
TUHEHHON OCHOBHBIE
VTBEPXKAC | MOHSATHS W | HIDKE
anreOpsl, MOHSTUS U
HUS, yTBEpXkKAEC | MUHUMAJ
MaTeMaTU4YeCKO | YTBEPKIE
MOJKET HUS, BHOTO,
ro aHalu3a, HUS,  HE
JIONYCTUTH | IOMYCKAeT | JAOIYyCKae
TEOPUH JIOTTyCKaeT
. HECKOJIbKO | MHOTO T TpyObIe
BEPOATHOCTEH, | OmIMOOK
HE TPYOBIX | MEITKHX OINOKH
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
MaTeMaTU4YeCKO | YECKHe YECKUE YECKUE YECKUX
ro aHalu3a, 3ajauu, He | 3a/1a4H, 3a/1a4w, 3a/1a4y
TEOPUH JIOMyCKAaeT | IOMYCKaeT | JIOMYyCKaeT | JAOIMYyCKae
BEPOSATHOCTEM, omuOoK HEOOJIBIIIA | MHOTO T TpyOBIe
TEOPHUH MOJIs, € OIIMOKH | OIIMOOK OIINOKH
CIIEITUATBHBIX
pazzenoB
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,
MaTeMaTH4eCKO 3a/ady,
3a1a4, He 3ajad, JOTyCcKae
ro aHajgm3a JIOTTyCKaeT
JIOITyCKaeT JIOTIyCKaeT | T IpyObie
MEJKUe
91115 () 3 MHOTO OIIMOKHU
OIIMOKH
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OreHKa «OTJIMYHO» BBICTABISICTCS 3 NOJIHbIE U COOEPHCAMENbHbIE OMEEMmbl
Ha 86onpocwl buiema (meopemuyeckoe u npaKmuieckoe 3adanue);

OneHka «XOpoIIO» BBICTABIISCTCS 3a oOmeemsl HA BONPOCHL Oulema
(meopemuueckoe U Npakmuyeckoe 3a0anue) ¢ HeOOIbUUMU OWUOKAMU 8
UBTLOJICEHUU,

OmeHka  «y/AOBJIETBOPUTEJIBHO»  BBICTABIIACTCS  3a  BBHINIOJHEHUE
KOHMPOIbHBIX pabom 6 cemecmpe U KOJLLOKSUYM,

OneHka «Hey/A0BJIETBOPUTEIBLHO» BBICTABISIETCA 3a claboe M HEMOJIHOE
BBITIOJTHCHUE KOHMPOILbHBIX pabom 6 cemecmpe U KOLLOKGUYM.

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

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

" Komiiekt
CpencTtBo MpoBepKH YMEHUU NMPUMEHSTH MOJYy4YEHHBIC
KontposnbHas KOHTPOJIBHBIX
3HAHUS JUI PEIICHHs 3a7ad OMNPENEeICHHOTO THMA 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 paszuenam
BaHHOE KaK y4eOHOe 3aHATHE B BUJE COOCCEIOBaHUS
TV CIATUTHHBI

MperoiaBaTelisi C 00yJalouMMHCS

4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH HHbIE MaTepPHUAJIbI,
Heo0XoaAMMBbIe ISl OLECHKH 3HAHUM, YMEHUN M HABBIKOB, XaPAKTEPU3YIOIIHMX
JTanbl POPMUPOBAHUS KOMIIETEHUMI B IIpoLecce 0CBOCHHUS JUCHMIIUHbBI

[IpoBepsiemass ~ KOMIETECHIHUS: OIIK-3 —  CnocobeH  MpUMEHSATH
COOTBETCTBYIOIIHMK  (DU3MKO-MaTEeMaTUYECKUN  ammapar, MeETOAbl aHaluu3a M
MO/JICIUPOBAHUS, TEOPETUYECKOTO M IKCHEPUMEHTAJIBLHOTO HWCCICAOBAHUS MpU
pemennu npodeccuoHanbHpIx 3a1a4, OIMK-3.1 - O6nagaeT HaBbIKAMU TTPUMEHEHUS
MaTE€MaTHUYECKOTO armapara.

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




1 -2 0 1
-2 1 3 -1
2) BeruuciauTe onpeaenuTens 4-ro mopsika
0 4 0 5
2 -4 1 1

1 2
2) [lepeMHOXUTH MaTPUIIBI ((1) i ;) <3 ()).
0 1

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

5) Beruucnure miomans TpeyroyibHuka ¢ BepmmHamu 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 =
3p—q;lpl = Llgl =2, ==
8) CocTaBuTh ypaBHEHHE MPAMOIL, TIPOXOIAIIEH Yepe3 Touky M; (6,4) U TOUKY IepecedeHus
npsMbIX X +y—3=0,x—-2y—-6=0.

—_— —
9) Haiitu kocunyc yrina mexay Bektopamu ABu AC,
rned(2,—-8,—1),B(4,—6,0),C(—2,—-5,—1).
10) Jansl 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) JTanbl koopauHatel Touek A(4; -1;-2), B(2;2;-1), C(-3;3;1),D(1;2;3).
Haiitu:

KOOPJIMHATHI BEKTOPOB AB , CD , 24B +3CD ;
Moxaymu BektopoB AB, CD ;

ckanspHoe npousBenenue AB u CD ;
KOCHHYC yriia Mexkay Bekropamu AB u CD ;
BekTOopHOE npomu3Benenue AB u CD ;

IUIOINA/b TPEYTOJIbHUKA, TOCTPOSHHOTO Ha BekTopax AB ,CD ;

o0beM nmupamuasl ABCD.

13) Hanst yetsipe Touku 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.

KonrpomnsHas pabora
2

. (2n+3\"*1 . x%2-1 . arct g2 Vxy=
DLin(22) 2D Lim—=,3)Lim2 -3 Yot

n—oco 2n+1

. nVsnZ+YonB+1 . (2n+3\"F1 . (x%+3x+2)?
Hhlim——=,5) Li P -,6)llmm-
n=% my /n)\/ 7-n+n?2 n-o x=-=1
3
7) li 14+cos3x 8) l.n(1+sinxcosax)0tg x 9) li vnd3+1—vVn-1
. —_———— ng——.
xom Sit7x ” 7 x50 \1+sinxcosfx > 7 oo Nn3+1—vn—1




2
10)ll In2x—lnr 12) lim 3x+2. 13) hmx —5x+6; 14) lim \/x+2—\/6—x;

x_,g sin(5x/2) cosx’ o bx+5 ’ 13 3x2 Oy D x2 _4
_ 4x 5x2 _
15) fim 6 _ L ) 16) lim(zx 3) 17) fim S =L
x—3 x2—9 x—3 xoo\ 2x—1 x—01—cos2x
CEMECTP 1
TK2
Pa3nen 2.

KonTponbnas pabota

1) Beraucnaute npou3BOIHYIO MTAPAMETPUUIECKON PYHKIIUH: {x =1 - t2,
y=tgVi+e.
2) Beruuciure Mpou3BOAHYIO, YKa3aHHOro mopsiaka: y = (3 — x2) L x, y!l =?
siT? x—tg *x

3) Beruucnure npenen ¢ moMorpio npasuia Jlonurans: [ i e
X—TT -

2
4) Haiinute X,;,, QyHKIUU Y = x? + %

. . . 4
5) CoctaBbTe ypaBHEHHE KacaTeIbHON K KPUBOW B TOYKE C a0CIUCCOM Xg. Y =
19 . X
6) Haiitu npoussoguyto ot Gpyukuuu y = (si nx)>¢ .

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

7) Haiiti IpOM3BOAHYIO OT PYHKIHH Y = 120x5

12x
8) IIpoBecTH ncciieOBaHNE U IOCTPOUTH TpaduK QYHKIUU Y =

9+x2’

9) Haiinure npou3BOAHYIO TPETHETO MOPsiIKa (PyHKINN
Y =
10) Pasnoxkuts dyrkmmo y = x3 — 2x2 + x — 5 B muorowibi@Feitnopa, re x, = 2.

— 2 2
= arcsin(x/+/x* + y°
11) Beruucnuthk 4acTHbIE MPOU3BOAHBIE BTOPOTO MOPSIKA J = arcsinga/ )

A A 5.2
12) Uccnenoats Ha skctpemym ©. =% T4 2%

2
X3 y76) y=eYcosx+ X

5
ﬁ Inx

13) Haiitu mpou3BoAHYIO (PYHKIIUHU &) y =

[ 2
B) y= 32x—Sex

CEMECTP 1
TK3

Pasznea 2.
KonTponbnas pabota

1) Beruncnure unTerpan |, 01 x%V1 — x2dx.

x3+x+3

————— - ax.
(x%2+x+1)(x+1)
dx

sinx(1-sinx)’
4) Beraucnure miomaas 00JacTH, OTpaHNYeHHON TpadukaMu QyHKITHII:

2) Beruncnute unTerpan |

3) Beruucaure unTerpai [

y=32 2% y= Az
5) Bebluucnute ANMHY AyTM  KpPUBOW, 3aJlaHHOM  MapaMeTpUYeCKUMHU  ypaBHEHUSMU
{x = 4(cost + tsint),

<t<
y =4(sint —tcost), O<t<2




1

. xdx
6) Berunciure onpeesieHHbI HHTErpal j
-1

V5—4x
2arctg(1/2) dx

7) Beruuciante onpeaeeHHbli HHTerpat _—
are sinx(1 —sinx)
arctg(1/3)

8) Brruucnure nnTerpan_ J. x” cos3xdx

2
9) Beruncnutpb I/IHTeraJ'II)I.[(3 5% 2 + 7)dx ; J‘x—73x+5 dx; j(3x - 1)24dx;

x Jx
n/4

3 3 1
Imdx; Itgxdx;sz ‘Inxdx; I di);; Ix(?; —x)7dx§ jarctgxdx
X n/6C0s” X ) 0

Pazpnen 3.

KonrponbHas pabora

1) OTka3 MamuHBl TPOMCXOIUT, €CITH OTKA3bIBAET XOTsI ObI O/IMH MX JBYX arperatoB, U3 KOTOPBIX
OHa COCTOUT. BeposiTHOCTH OTKa3a mepBOro arperara B Te€4EeHUE rapaHTuiiHoro cpoka - 0,01,
Broporo — 0,03. HaiiTu BeposITHOCTh OTKa3a MAIIMHbI B TCYCHHE TapaHTHUHHOTO CpPOKa. (CIIOXK
BEPOSITH COBMECTH COOBIT).

2) Jlamnouku, U3roTOBJIEHHBIE HA 3aBOJIE 1, MeperoparoT B TeUEHUE MecsIa ¢ BeposTHOCTHIO 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 Genbix, 15 yepubix, 20 cuHUX U 25 KpacHBIX mapoB. BerHynu oauu 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
?, |x[>1,
f(x)=1—F—+, [xklI
5) m1—x2

Haiitu F(x), M(X), BeposiTHOCTb TIomajaHus B uHTEpBa (-2,1)
Paznen 1-3.
Bonpocsl kK KOJIOKBHYMY:
1. Yro Takoe maTpura?
Yto Takoe ompeaenuTenb MaTPHUIIbI?
Kak BeIMUCIIIETCS ONPEACITUTEb MATPHIIBI 2-T'0 TTOpsIKa?
B yem ocHoBHas ues peueHus: ypaBHeHui metoaom ['aycca?
[aiite onpeneneHne BEKTOpa.
JaiiTe onpenenenre KOMIUTAaHAPHBIX U KOJUIMHEAPHBIX BEKTOPOB.

Yrto Takoe KOOPAUHATHI BEKTOpa?
> > p
Yro Takoe optel i, j , k?

[TpaBuIIO C10’KEHNUS BEKTOPOB C IIOMOIIIBIO KOOPANHAT.

10. Kak Bbaucnsercs Moayb Bekropa d = (x,y,2z)?

11. Kak BBIUHUCIIAIOTCS KOOPJAMHATHI BEKTOPA, 3aJaHHOTO IBYMs TOUKaMH?

12. [JaiiTe onpeaeneHne CKaasipHOro MPOU3BEICHUS BYX BEKTOPOB.

13. Kak BpIUuCIsIeTCSA YroJl MEXAY ABYMsl BEKTOpamu?

14. Kak 3anmmuchIiBaeTCs CKASIPHOE MTPOU3BEICHNE IBYX BEKTOPOB B KOOPAMHATHOM (popme?

X Sk wbd




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.

V¢i10BuUs NapajuIeNbHOCTH M IIEPIEH IUKYISPHOCTH IBYX BEKTOPOB d M b.
JlaiiTe onpeneneHre BEKTOPHOTO IPOU3BEACHUS JBYX BEKTOPOB.
['eomeTpuyecKknii CMBICT BEKTOPHOTO MPOU3BEICHHUS.

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEICHIE B KOOpAUHATHON (hopme?

JlaiiTe onpeenaeHre CMEMAHHOTO IPOU3BENEHUS 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.

CdhopmynupyiiTe npaBUIIO BEIYUCICHUS IPOU3BOIHON OT CIIOKHON HyHKIMHU ¥ = f[g(xX)].
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?

JlaliTe onpeneneHrne HeoNnpeIeIEHHOrO HHTerpaa.

Ilepeuncnure OCHOBHBIE CBOMCTBA HEONPEAEICHHOIO 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-Jleitouuna.

Haiite onpenenenue GyHKIMU ABYX EPEMEHHBIX.

[aiite onpeneneHne 4acTHBIX MPOU3BOIHBIX.

Kak BBIYMCIIAIOTCS YaCTHBIE IPOU3BOAHBIE?

56. Jlaiite onpenenenue nuddepeHranoB GyHKIUH IBYX IEPEMEHHBIX.

57

. Kax Haxo4dATCA 3KCTPEMYMBbI (byHKI_II/Iﬁ HECKOJIbKHUX NCPEMCHHBIX.

CEMECTP 2

TK1




Pa3pea 4.

Konrtponbnas padora
2

1) Pemnre nuddepeHimanbHoe ypaBHEHHE ' — yT Py
X X
2) Pemmre nuddepeHumnansuoe ypaBHeHne )’ + 2xy = 2x° 1>, (0) = +/2.

3) Pemmre nuddepennuansaoe ypasaenne (2x +5y)dx+ (5x +3y*)dy =0

4) Pemute muddepeHnmansHoe ypaBHEHNE V' + Y —sin x, () = l
x

5) Pemmre nuddepennuansHoe ypasaenne 2)" + ) —y =2¢e"
6) Pemnre nuddepennmansroe ypasuenne xy" + y" =1.

7) Pemnre nuddepennmansroe ypasuenne " + 2y +5y = —sin2x.

8) Pemmnre nuddepeHnnanbHoe ypaBHEHHE y3 y'+4=0,y(0)=-1,y"(0) =-2.

9) CrepxeHb JUIMHOIO 2/ U MJIOLIA/IbIO MOMEPEYHOr0 ceYeHHs S Ha KOHI[AX UMEET OJAMHAKOBYIO

temrneparypy ¢ [1o crep>kHIO TPOXOAUT TOK /, IIIOTHOCTH KoToporo i=//S. Haiitu pacnpenenenne

TEIUIOTHl IO CTEPKHIO, €CIIM MaKCUMallbHas TemenepaTrypa B LieHTpe crepxkHs 7. IIpenebpeun

noTtepeil TEemIoTel B OKpyXkaromiyto cpeay. (Ykazanue: cocTtaButh auddepeHnuanbpHoe

ypaBHEHHUE 2-TO MOPAIKA, Pa3PEUICHHOTO0 OTHOCUTENILHO MPOU3BOIHOMN ).

2122 +23)
Z2

11) 3anucaTp yncno z; = 4i B TPUTOHOMETPUYECKOH U MTOKa3aTeNIbHON (opme.

12) Beraeptuts 061acts |z—1—-i[>1,0<Imz<2,0<Rez < 2.

13) Pemnrte ypaBHEHUS:

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

10) HaiiTu 3HaueHue BhIpaXKCHUS ,z,=1+43i,2, =1+2i,z; =4—1.

CEMECTP 2
TK2

Pazneua 4.
KonTponbnas padota

1) Uccnenyiite Ha CXOQUMOCTE P § e 2n+1 ‘
n=1 n(n+1)

3
2) Haiinute 06nacTb CXOIUMOCTH psifa § (n-2) (x+3)2".
n=1 2n+3
3) Paznoxure f(x)=In(2x+1)10 CTENEHAM (x —2) B CTEIIEHHOM psiI.
0,2
4) BoruricnuTte HHTETpa J-e%xzdx. ¢ Tou”ocTthio 110 0,001.
0

5) Paznoxwure B pag @ypwe pynkuuo f(x) =sin2x, x €[—x, 7]
6) Haiitu cymmy psina § #

n=9n% —14n + 48

1

16— x
8) Pasnoxuth f(x)=cos(x —4) mo crenesam (x + 2)

7) Paznoxuth _ IO cTeneHsaM X




9) HccnenoBaTh Ha aOCOTIOTHYIO MU YCIOBHYIO CXOJUMOCTh § (=1)" n

=1 (2n-17@2n)

5
10) Haiitu 061acTh CXOIUMOCTH %O:
n=1 (n + 1)

( + 5) 21’["1‘1 .

11) Boruncnure ABOMHOM HHTETpa H (12x°y* +16x°y )dxdy,D:x =1,y = x>,y = —x.
D

12) Haiiaure muiomans GUrypsl, OrpaHi4eHHON JTaHHBIMHU JTUHUSMH

X
—,y:\/gx.
J3

-1 0 0 0
13) 3mMeHnTE MOPATOK HHTEIPUPOBAHUS J.dy j fdx + Idy I fdx.
-2 =2+ -1 —H

14) Haiitu maccy minactunsl: u(x,y) = 16x+9y2 /2,D:x=1/4,y = O,y2 =16x,y2>0.

y2 —2y+x2 =O,y2 —4y+x2 =0,y=

® 1 X n+6 & 1
15) UccnenoBath cCXOAMMOCTD PsbL: 1. 2. 3. ]
,,Zzzln n+4 ,,2:21211+5 ,,25”_1\/;

© 4n+1 © 6n+5

j”7zn+1 53 9. %

42 5§L6z(

n1(3n+2)2 n=11 2n+5 +3° O n+5  a5n+6
CEMECTP 2
TK3
Pazpen 4.
KonrponpHast pa60Ta
5x ¥

1) Beruncnuts J‘ dx J‘ dy J' 2zdz

-1 0 0

2) Haiiti 06bem obmactu V: 8z =x? + 2, z = l

3) Temo V 3a1aHO OTPpAaHUYNBAOIIUMHU €I0 ITOBECPXHOCTAMU, L -TITIOTHOCTD. Haiigute Maccy

2 2
Tena. 64(x> +y* )=z x"+y*=4,y=0,z=0(y >0,z >0), u :w.

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

9
:\/9—x2—y2,§:x2+y2.

5) BeraucauTh HHTETpa ”dexdydz Viy=0,y=1,x+z<1,x>0,z>0.
14
6) BeruncianTh UHTErpaibl:

J‘J.D(eryz)dxdy ,rmeD:y=x",y=1,x=0.
I, @xyz + x*y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.
fffD dxdydz , D: x+y+z=1, x=0, y=0, z=0.

Paspean S.
KonTponbnas pabota




1) Beruncnure uHTErpa J‘ x%dl,rne L - rpaHuna TpeyrojipHuka ¢ BepmmHamu A(1,0), B(2,1),
L

Cc,2).

2) Haiinute paboTy cuiibl F mpu rnepeMenieHu BAOb JIMHUM L OT Touku M K Touke N

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

3) BeruucnuTe moBepXHOCTHBIN UHTETpaJ 1-TO poaa J. J zds, © —4acTh TUIEPOOTHYCCKOTO

(o}

napabosyionsia z = xy , BBIpe3aHHas LIWINHIPOM X%+ y2 =4.
4) Haiinure MOTOK BEKTOPHOTO MMOJII d Yepe3 4acTh MOBEPXHOCTH S, BRIPE3AEMYIO TUIOCKOCTHIO
P (HOpManb BHEIIHSS K 3aMKHYTOM TOBEPXHOCTH, 00pa3yeMoii JaHHBIMU TOBEPXHOCTSAMU).

a=yi—-xj+k,S:x*+y°=2z*(z>0),P:z=4.
5) Beruucnaure uHTErpan jydl , Tne AB — nyra symunca x =2cost, y =3sint,0<t<7/2
AB

6) [IpumenuB hopmyny ['prHa BEIYUCIUTE HHTETPAT § xy?dy —x*dx, rae L — OKpYKHOCTb
L

X" +y =a".

7) Beluncante moBEpXHOCTHBIN UHTErpal 2-ro pojaa J j ydxdz,tne o —BepXHsisi CTOPOHA YacTH

o

2

napabosonia x +y2 =z,0<z<2.

8) C momombto popmynsl OcTporpanckoro-I'aycca HalliuTe MOTOK BEKTOPHOTO MOJIS

F=x%+ y3j + 23k yepes MOJHYI0 OBEPXHOCTh NUpaMuapl x+y+z=1Lx=0,y=0,z=0 B
HaIpPaBJIEHUU BHEIIHEW HOpMaH
9) Haiitu nupKyIsIuio BEKTOPHOTO MO @ BAOJIL KOHTYpa [ (B HAaIpaBJICHUH,

COOTBETCTBYIOIIEM BO3pACTaHHIO TTApaMeTpa f).

2
a :yi—xj+zzk, r: X —TCOSt,y —TCOSI‘,

z =sint.
10) Haiitu paboTy cuiibl F = xXy-i+ x?- J BIOIE KpUBOii [ Y = x? or TouKH (0,0) mo (1,1).

11) HaiiTu nuBepreHmuio u poTop BeKTopHoro nois F = xi + xzj — zk. Onpenennts THII OIS,

Paznea 4-5.
Bonpocs! k KOJIOKBUYMY:
1. Jaitte onpenenenue qudPepeHnnaIbHOTO YpaBHEHUS.
2. Jlaiite onpenenenue 3axaun Kommn.
3. Ilepeuncnute OCHOBHBIE YpaBHEHMsI IE€PBOTO TMOPSIKA, YKAKUTE METOJbl UX
UHTETPUPOBAHMUS.
Jaiite onpenenenue nudepeHnanbHOro ypaBHEeHUs BBICILIET0 MOPSAKa.
MeToabl HHTEIpUPOBaHUS YPAaBHEHUH, TOMYCKAIOIINUX MTOHMKEHHSI TOPSAKA.
Jaiite onpenenenue nuHeHHOTo N depeHnanbHble ypaBHEHHSI BHICIIETO MOPSIIKA.
JlaiiTe onpeneseHne YucIoBoro psja.

Nk




8.
9

10.
1.
12.

13.
14.

15

22

JlaliTe onpeneneHrne CXOQUMOCTA U CYMMBI pAJia.

Heo0OxomuMoe yclioBUE CXOAUMOCTH.

ChopmynupyiiTe mpu3HAKU CXOJUMOCTH PSAIOB C MOJOKUTEIbHBIMU YWICHAMU: MPU3HAK
CpaBHEHHMs Ps10B, npu3Haky [lanmambepa u Komm, nHTErpaabHbIi NpU3HAK.

JlaiiTe onpeneneHre 3HakOIepeEMEHHOI0 psija.

Haiite onpenenenne abCOMIOTHON U YCIOBHON CXOIUMOCTH.

Chopmymupyiite npusHak JleliOHua.

Haiite onpenenenue GyHKIMOHAIBHOTO Psizia.

. Haiite onpezneneHue o01acTH CXOJUMOCTH, PABHOMEPHON CXOJIUMOCTH.
16.
17.
18.
19.
20.
21.

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.

. YKaXUTe NPUIIOKECHHS IBOWHOIO HHTErpaa.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

[aiiTe onpeneneHne TpPORHOTO U TPEXKPATHOIO UHTErPAJIOB.
Ilepeuncinre cBOKCTBA TPOMHOTO UHTETpaa.

TpoiiHOo#1 HHTETpaT B IWIHMHAPUIECKUX U CHEPUIECKUX KOOPIAMHATAX.
VYKaxuTe NpuioKeHusi TPOMHOTO UHTErpasa.

Uro Takoe KpUBOJIMHEWHBIN uHTErpai 1-ro poxa?

Kaxk BerunciisieTcss KpuBOJIMHEWHBIN HHTErpall 1-ro poga?

Uro Takoe KpUBOJIMHEWHBIN UHTErpai 2-ro poaa?

Kaxk BerunciisieTcss KpMBOJIMHEUHBIN HHTErpall 2-ro poaa?

Kakoii ¢pusmueckuii cMbICT MOBEPXHOCTHOTO HHTETpana 1-ro poaa?
Kaxkoit ¢pusudeckuii CMbICI TOBEPXHOCTHOTO HHTErpaja 2-ro poaa?
Kax Beruncinsercst porop?

3anumute Gpopmyny Octporpaackoro-I aycca.

Kak Belumcnsiercss nuBepreHuus?

Kak Beruncnsercs rpaiueHr?

Kakue reomerprueckrie XapakKTepUCTUKU CKaISIPHBIX, BEKTOPHBIX I0JIEH BbI 3HaeTe?
Kakue BUIbl BEKTOPHBIX MOJIEH BBl 3HAETE?

CEMECTP 3

TK1

Pa3pgea 5.
KonTponbnas padota

1) UccnenoBarh aHanuTHyecKue cBoicTBa GyHkuuu f(z) = 72 +Im3z.

2) BeruncauTh HHTETpas I|Z| dz, Tne L- nyra oKpyKHOCTH |Z| =lorz=1p0zp =-1

L
z

3) Haiitu pasnoxenue B psj Jlopana QyHKIMHM f(z) = ————— IO CTENEHSM Z

(z=2)(z+5)

4) Haliti BoIYET QYHKUMU f(z) = e Siniz B €€ M30JIMPOBAHHOI 0c000i ToUKe

5) Beruncaure nHTErpan

z
zZ
e” cosmzdz

|2|=1 2% 122




2n dx
6) Berunciaure nHTErpan I -
g J+sinx

+00

7) Beruucnure uHTETpa j dx

(x% +4x+13)?

—0o0
8) BeruuciuTs:
1+i
e .

JEa’z, rae L- OTpe30K OT TOUKHM zy =0 10 zp =1+1i.

L
(z-3)dz
1213 (z=D)(z+2)
Dj z cos(1/ z)dz
|Z|=3
CEMECTP 3
TK2
Pazpgea 6.
Konrtponbnas padora
1) Hatitu opurunan uzobpaxenus F(p) = +
p-+6p+10
2) Haiigute nzobpaxkenue GpyHkuuu f(¢) = cos® 8¢ +1%e
3) Haiigure opurunan uzobpaxenus: F(p) = pfﬂ .
p(p~+4)

4) Penmute muddepenrmanshoe ypasuenne x" —2x"+x' =4, x(0)=1, x'(0)=2, x"(0)=-2,

5) Peumute cucremy nuddepeHmanbHbIX ypaBHEHUN
x'+y=0, x(0)=1,
y'=2x-2y=0, y(O)zl,

6) Haittu nzobpaxkenue mis f(¢) =5+ 2¢7".

7) Haittu opurunan qias F(p) = 3 P .
p-+4p+5

CEMECTP 3

TK3

Paznea 7.

KonTponbnas pabota

1) K kakoMy MHTEpBay IPUHAIEKNT KOPEHD ypaBHeHus x*' —4x> +1=07?

2) B MeToie OJOBUHHOTO JI€JCHHUS AJIs ONpeesieH s TPUOIMKEHHOTO 3HAYeHHUs KOPHHU X Ha
oTpeske (2,6) Hao MONOKUTE X =3, Xx=4, x=5, x=2,5, x=3,5?

3) Ha ckonbko wacteil cneayer pa3doUTh MPOMEXKYTOK WHTETPUPOBAHUS, YTOOBI MO (hopMmysIam
IPSAMOYTOJIEHAKOB C TOYHOCTBIO 10 0,1 BBIYHMCIUTE HHTErpa [ 12 In x dx.

4) ITpunsB h = 0,1, meTogoM Ditnepa pemnTe ykazaHHyto 3aaa4dy Komu 11st ypaBHEeHUs

y' =y +3x,y(0) =—-1,x € [0; 0,5].

5) Meronom Pyrre-Kyrra, npunss h = 0,1, HaiinuTe npuOIMIKSHHBIE PEIICHHS




maddepentmansroro ypasuenus y' = x —y,y(0) = —1,x € [0; 1].
6) ITo dopmyne mapados, npuHsas 2n = 10, BEIYUCIUTE ONPEACIICHHBIA HHTETPaJl

fol ax npup = 1.

x2+p2

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

0 x
8)Meronom Ditnepa HailTh 3HaueHUs peureHus MudEdepeHIanbHOrO ypaBHeHUS Y = 3x — ),
aust koroporo y(1) = 1, B msrtu Toukax orpeska [1; 1,5], mpunss h = 0,1.

Pazpen 6-7.

Bonpocsl K KOJUIOKBUYMY:

[TonsiTie QyHKIIMKM KOMIUIEKCHON MIEPEMEHHOM.

®opMyIibl BO3BEJCHUE B CTENEHb U U3BJICUEHHUE KOPHS U3 KOMIUIEKCHOTO YHCIIA.
®opMyIbl TPUTOHOMETPUUECKHE U TUnepooinueckre GyHKIUH.

®opmyiiel JorapupMuUecKas 1 nokazareibHas (QyHKIIMH KOMIUIEKCHOM MEPEMEHHOIA.
Ycnosus Komm-Pumana.

['apmonnueckue GpyHKIUH.

WuTerpan GyHKINN KOMIUIEKCHON TIEPEMEHHOM M0 KPUBOK.

Teopema Kouu 115 01HOCBSI3HOM 001aCTH.

Teopema Ko 115 MHOTOCBSI3HOM 0071aCTH.

10. UnTerpansHas hopmyna Komm.

11. Pspg Teitnopa, psn Jlopana.

12. Buapl 0cOOBIX TOYEK U UX MPU3HAKH.

13. Boruet pyHkuuu

14. IIpeoOpazoBanue Jlamnaca.

15. Teopema mogo0Owusi.

16. Teopema cMeleHus.

17. Teopema 3ana3abIBaHuUs.

18. Teopema bopens.

19. Yro Takoe oTJeneHue KOpHeil ypaBHEHUS.

XN kW=

20. B gem npnes rpaduueckoro OTAeIeHUS KOPHEH.

21. T'eomeTpUUeCKHil CMBICT METOIA XOP/I.

22. TomeTpruYeCKuii CMBIC METO/Ia KacaTeIbHBIX.

23. Yem ommm4aroTcst OPMYIIBI JIEBBIX U TIPABBIX IPSIMOYTOIEHUKOB?

24. TeomeTpuYecKuil CMbICI (POPMYJIbI TapadoJl.

25. Kak npuOIMKeHHO BBIYUCINTD ONPEIEICHHBIN HHTErpal pa3ioKeHUEeM NOABIHTErpaJIbHON
¢yukuuu B pan Teinopa(Maxkmnopena)?

26. Meron HeonpeneneHHbIX KO3Q(HUIIMEHTOB MPU PELICHUH JIMHEHHOTO ypaBHEHUSI.

JlJ1sl MpOMeKYTOYHOM aTTeCTAlUU:

OM1
[Tpumepsl SK3aMEeHAMOHHBIX OMIIETOB:

buner Ne 1
1. CkansgpHOe NIpOU3BEIEHUE BEKTOPOB.
2. IlepBslil 3aMevaTeNbHBIN IPEEI.

1-¥%
.1 -
. lim (—+—x)
3. Bwrumucnure npenen: gew \24x
4. Beruucnaure uHTETpAI J' 22)‘7_3056

x —4x-17




buner Ne 2
1. BektopHOE Npou3BeCHHE BEKTOPOB.
2. 3ameHa MepeMEHHOM U METOJl MHTETPUPOBAHHMS 10 YACTSAM B ONPEICICHHOM HHTErpaie.
3. BeruucnuTe miouia e napajuieaorpaMmma, ocTpOEHHOI0 Ha BeKTopax a = 3p + 2q
1 b= 2p-q, eciu H3BeCTHO, uTO |p| =4, |b| = 3 ¥ yrom MexIy BeKTOpamu p 1 q pasen 135°.

3
/ arctg vz d.
4. Beluucnure uHTerpan !
buner Ne 3
CMeliaHHOE IPOU3BEIEHUE BEKTOPOB.
BpIBO1 pOM3BOHOM CTENEHHON (GYHKIIUK U TTPOU3BOIHON JIOTapu(MHUIECKOr (PYHKITUH.

Al(_2741 8) A2(47 _]-7 2)7

N —

Brerancnure 00beM TeTpasapa ¢ BEpIIMHAMU B TOYKAX
A3(-8,7,10),  Aq(-3,4,-2).

6—x

x—18

dx.

15
4. BbruuciauTe UHTETpal J
9

buner Ne 4
1. IlpsmMas Ha MIOCKOCTH.
2. 3ameHa MepeMEeHHOM, oJBeIeHUE 101 3HaK AuddepeHnnana, HHTErpUpOBaHUS MO YaCTAM

B HCOIIPCACIICHHOM HMHTErpalic.
b4

3. HccnenoBath u mocTpouth rpaduk QyHKINUU: X —3x —4

2w

fo cosxdr.

4. Bpbruucnute uHTErpan  °
buiter Ne 5
1. TlmockocTh B MPOCTPAHCTBE.
2. CBoicTBa OIpENEICHHOI0 HHTETpaa.
Tp+ 3 — w3 =2,
2."{)1 - 3.172 + 2$3 = 0,
3. Meronom I'aycca pemmre cucTeMy ypaBHEHMI \ 371 — 202 — &3 =4

4. BpruncnuTe UHTETPa J' 23)67+2dx

X +5x+7

buner Ne 6
1. IIpsmas B IpOCTpPaHCTBE.

2. Meroa npsiMOYTOJIbHUKOB, METO] TPATICIIHIA.
LL'1+5J’32+ .?“,‘3:3,
2z — 3z2 + 323 =8,
3. Meroxom Iaycca pemmre cuctemy ypaBHenmii \ 271 T 472 — 75 = 0.
5
COS™ X
4. Beranciure uuTerpan 08T X,
sSinx
buner Ne 7
1. Dnnunc, napabona.

2. HuBapmantHOCTH muddepernmana 1-ro nopsuka, TuddepeHIuan CloKHOH QyHKIHH.
lim __El'l_“L
3. Beruuciure npexen: *~° In {ch 3x)

w/2

1
f - d.
b4 dsinz 4 3cosz
4. Belunucnure UHTErpain o

buner Ne 8



1. Tlonstue ¢pyHKuMU, 0OLUHE CBOWCTBA PYHKIUH, Tpeaes (YyHKIIUU, TEOPEMBI O MpeJenax.
2. PekyppentHas ¢popmyna i HHTErpaia dx .
()c2 + a2)k
3. B ypHae 9 6enbix u 1 yepHsbIil map. Beraynu cpa3y Tpu mapa. KakoBa BeposSITHOCTh TOTO, UTO

BCE 1Iapbl Oelbie?
/2
COS T
3+cosz
4. Bbluucnute uHTErpan /3

OM2
[Tpumeps! S5K3aMEHAIIMOHHBIX OUJIETOB:

Buner Ne 1
1. VY 1l-ro nopsaxa, oOuiue NOHATUS, ypaBHEHUS C pa3AeIsOIUMUCS IEPEMEHHBIMH.

2. IloBepXxHOCTHBIN HHTErpan 1-ro poaa, €ro NPUIOKEHHUS.

3. Haiitu maccy mwiactussr: (x,y) =16x+9y2 /2, D:x=1/4,y=0,y> =16x,y > 0.
4. Pemmuts 1Y 3" —4y' +4y = (x—1)e”.
buner Ne 2
1. Onnoponnsie Y 1-ro nopsiaka.
2. Ilpow3BomHas MO HAIIPABJICHHMIO.

3. BbIuuciuTh HHTErpa I”xdxdydz Viy=0,y=1,x+z<1,x>0,z>0.
V

4. Pemmrs 1Y y"+2y"+5y =-2sinx.

buner Ne 3
1. Jluneitasie 1Y 1-ro nmopsiaka, METO BapUaIlMK TOCTOSTHHOM, METOJI MOACTAHOBKH.
2. Bepbluncienne moBepxXHOCTHOTO UHTETpaia 1-ro poxa.

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

. . X
4. Ormnpenenuts THII BEKTOPHOTO MOAA a = ( y3 —1i+zcos x* J——k.

buner Ne 4
1. YpaBHeHus B noiHbIx nuddepeHiuanax.

2. Beruncienne KpuBOJIMHEWHOTO UHTETrpasna 1-ro pona.

3. BpIuMCINTE KpUBOJIMHENHBIM HHTETPaIl j(4x2 - 3\/;)dl or Toukn A(—1,0) no Toukn
AB
B(0,1) mo npsamor.

4. Paznoxuts B psi Pypbe nepuondeckyro pyHkuuo f(x) =7+ x ¢ nepuogom 27 .

bumner Ne 5
1. J1Y BeICHIUX MOPSIAKOB, OOIIKE TTOHSITHS.

2. Psan ®@ypse. Pag Oypbe 11t 4eTHBIX U HEUETHBIX (DYHKITHIA.



3. BpruucauTh NOBEpXHOCTHBIN MHTETpan 1-ro pona I j zds, © —4acTh TUIEPOOTHUCCKOTO

(o2
napabosonsia z = xy , BBIpe3aHHas [WIMHAPOM X2+ y2 =4,
2 2 2
4. Permuts Y xy“dx + y(x~ + y~)dy = 0.
buner Ne 6
1. Jluneitnsie Y BbICIIMX MOPSIAKOB, PEIICHUE JIMHEHHOTO OHOPOIHOTO YpaBHEHU. MeTox
Ditnepa.

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

3. BbIUMCINTH TOBEPXHOCTHBIN HHTErpal 2-ro pojaa I j ydxdz,rne o —BepXHsis CTOPOHA YaCTH

o
napabosona x2 +y2 =z,0<2zL2.
+8
4. Pemts Y ) =20V
10x—y
buiter Ne 7
1. Jluneitnsie HeopHopoaubie 1Y Boiciux nmopsiakoB. Meron Jlarpanxa.

2. BeluucneHue NoBepXHOCTHOTO UHTErpana 2-ro pona. ®opmyna Octporpanckoro-I'aycca.

3. HaiiTi mOTOK BEKTOPHOTO TOJISI @ Yepe3 YacTh MOBEPXHOCTU S , BRIPE3aEMYIO INIOCKOCTHIO
P (HOpMasTh BHENTHSS K 3aMKHYTOW TTOBEPXHOCTH, 00pa3yeMOi TaHHBIMH MTOBEPXHOCTSIMH).
a=yi—xj+k,S:x*+y>=2z>(z=0),P:z=4.

4. Pemwts 1Y y=2xp'+ % .
6]
buer Ne 8
1. Jluneitnsie HeomHOpOaHbIE /Y co crienranbHON TPaBOM YacThIO.

2. BebruncneHnue KpUBOJIMHEHHOTO UHTETpaia 1-ro poja.

3. HaiiTi moTOK BEKTOPHOTO MONS a = 3xzi — 2xi + yk,4epe3 3aMKHYTYIO IOBEPXHOCTh S
X+y+z=2,x=1,

(HOpManb BHEHIHSIS). S :
x=0,y=0,z=0.

4. Pemmts 1Y y"tgx=y" +1.

OM3

[Tpumepsl OMIIETOB HA 3a4eT:

buiter Ne 1
1. Meron HeonpeaeneHHbIX KOA(PPHUIUEHTOB IPU PEIICHUH JIMHEHHOTO YpaBHEHHUS.
2. [Ipeo6pa3zoBanue Jlamnaca.

g3

3 2 .
3. Haiitu opurunan Pi2p% 430

P .
4. TlpencraButh B anredpanyecko popme: ch 3 4-7u/4).

buter Ne 2
1. OueHka norpemHocT B hopmyie nmapadoi.
2. W3oOpaxenue ¢pyHkIMu XeBucaiaa, cost, sint.

3. Briueptuth 001aCTh, 3aJaHHYIO HEPABEHCTBAMU |z <1, —Smt<argz<—m/4.



Yty =142,

4. Peuwwts ypaBHeHHe Y (0)=0, ¥ (0)=—2.

buner Ne 3
1. TlonsTHe QyHKIIMN KOMIUIEKCHOU ITEPEMEHHOM, MPEIeN U HeTIPEPHIBHOCTD.

2. Teopema nogoOus, ee MpUMEHEHHE.

3. BOCCTAHOBHT aHATHTHYCCKYIO pyHKImio U (X: )= 3%+ 2xy
2"+ 3y’ +y =3¢,

4. PelnTh ypaBHEHHE y(0)=0, y' (0)=1.

buiner Ne 4
1. Bo3BeneHue B CTENEHb M U3BJICYCHUE KOPHS U3 KOMILJIEKCHOT'O YKCJIa.
2. Teopema cMellleHUs, €€ IPUMEHEHHUE.

i/—l-g-i]/é
s

Y —3y 2 =¢,

yO=1, ¥ (=0
4. Pemutb ypaBHEHUE

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

3. Haiitu xopHu

3. IlpeacraButh B anredpanueckoit popme: sh (2+-i/4).
2
4. BerauciauTs UHTErpat | Zsz, rae L- nyra OKpy>KHOCTH |Z| =1,0<argz< %
L z

buner Ne 6
1. Jlorapudmuyeckas u mokazarenbHas (yHKIUN KOMIUIEKCHOM IepeMeHHOH.
2. 'omeTrpuueckuii CMBICI METOAA KacaTEIbHBIX.

. L1
.3. IlpencraButh B aniredpandeckoit popme =9

2dz
@ 2(z—1)’

4. BeluMcauTh MHTETpall lz—1—i|=5/M4

buner Ne 7
1. OGpaTHble TPUTOHOMETPUUYECKHUE U TUIIepOOIUecKre PYHKIIUN KOMIUIEKCHOM MepeMEeHHOM.
2. JluddepennupoBanue opuruHania.

3. TIpencraButh B anrebpandeckoii hopme reeos (+-5)-

2—p
4. Haiitu opuruna:
buner Ne 8
1. ITpousBoHas PYHKIIMM KOMIUIEKCHOW MEPEMEHHOM, €€ TeéOMETPUYECKUI CMBICIL.
2. UnTerpupoBanue n300paxeHusi 1 OpUruHaia.

3. BOCCTAHOBUTb aHATUTHYECKYIO ByHKImo V=24 —28, ] (O)=1.
4. Victionb3ys TeopeMy 00 MHTEIPUPOBAHUHU N300paKEHHS HATH n300pakenue GyHKIMHI

i
fo=1"¢

.
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