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1. Heas, 32a1a41 U IIAHMPYeMbIe Pe3y/JbTaThl 00y4eHHUs M0 JUCUHMUILIMHE
Marematuka

[enbto ocBOeHUsA MUCHUIUIUHBI «MaTeMatuka» sBIsgeTCsS (HopMUpPOBaAHUE
JUYHOCTU  CTYJEHTa, pa3BUTHE €ro CHOCOOHOCTH K  JIOTHYECKOMY U
MaTeMaTHYeCKOMY MBIILUICHUIO, TPUOOPETEHUE HABBIKOB PEIICHUS MAaTeMaTHYECKHUX
3a/1a4, a Takxke (OPMUPOBAHUE KOMIIETCHIIMM, HEOOXOIUMBIX ISl UCTOJIb30BaHUS
MaTeMaTUKH B Y4eOHOU, HAy4HOH U pOo(heCCUOHATBHOM IEATETbHOCTH.

3agayaMy TUCUUIUIMHBI SIBIISTFOTCS:

schopMupoBaTh y OOYyYalOIIMXCS TMPEACTaBICHHE 00 HAEsIX U MeToaax
BBICILIEW MAaTEMaTUKHU;

*HAyYUTh O0YJAIONIMUXCS METOJIaM PElIeHUs] MaTEMaTUUECKUX 3a]1ay;

* chopMuUpOBaTh HABBIKM Yy OOYYaIOIIMXCS IO BHIOOPY METOJa pEIIeHUs
KOHKPETHOW MaTeMaTUYECKOU 3a/1a4H;

*TIPUBUTH HABBIKU y O0YYaIOIIUXCA K PEIICHUIO MPUKIAIHBIX 3a]]a4 METOJaMHU
MaTeMaTHYECKOTO aHaJIN3a.

Komnereniuu u uHAUKATOPHI, PopMUpyEMBIE Y O0YJIaIOITHUXCS :

KO)I 1 HAUMCHOBAHUE KOMIICTCHIIUHN KOI[ N HAMMCHOBAHUEC MHIUKATOPpa

OIIK-3 — CriocoGeH MpuMEHSAThH
COOTBETCTBYIOIIHI (hU3HKO-
MaTeMaTUYECKUH ariapar, MeTO Ibl
aHaJM3a ¥ MOJICIIMPOBAHUS,
TEOPETHYECKOTO M SKCIIEPUMEHTAIHHOTO
WCCIICIOBAHUS TIPH PEIICHUH
npodecCHOHABLHBIX 33124

OIIK-3.1 — O6nagaetr HaBBIKAMUA TPUMEHEHUS
MaTEeMaTHYECKOTO armapara

2. MecTo nucuuiiuibl B cTpyktype OII
[Tocnenyromue aucuuIuinHbl  (Moaynu): Pusuka, MexaHuKa, MOJATOTOBKA K
IPOIIeAYPE 3aIUTHI U 3aIUTa BBIMYCKHON KBaTU()UKAIIMOHHONW PabOTHI.

3. CTpyKTYpa u coiepkaHue TUCUUIIUHBI
3.1. CTpykTypa IMCUMILINHBI
Jlist ouHOM popmbI 00yUeHUs

Bun yuebnoit paboThl Bceero | Bceero CemecTpbl

3E 4acoB 1 2 3
OBIIAA TPYAOEMKOCTD IMCIHUITJIMHBI 17 612 | 2562 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AYJIUTOPHAS PABOTA 7,28 | 262 | 120 | 90 52
Jlexkuun 295 | 106 | 52 | 36 18
[IpakTnueckue (CEMUHAPCKUE) 3aHIATHS 433 | 156 | 68 | 54 | 34
JlaGoparopHsbie paOOThI - - - - -
CAMOCTOSTEJIbHASI PABOTA OBYYAIOIIETOCS | 972 | 350 | 132 ] 162 | 56




[IpopaboTka yueOHOro Marepuaia 7,12 | 278 | 96 | 126 | 56

KypcoBoiil mpoekt - - - - -

Kypcosas padota - - - - -

[ToaroToBka K MpOMeXyTOYHOM aTTECTAIIMU 2 72 36 | 36

[IpomexxyTouHas aTrecranus: 3 3 3

Ji1st 3a04HO# opMBbI 0OyUEHHUS

Bun yaebHO# paboThI Bcero | Beero CemecTphbl
3E 4acoB 1 2 3
OBIIAS TPYAOEMKOCTbDb AVNCIHUITJIMHBI 17 612 | 2562 | 252 | 108
KOHTAKTHAS PABOTA* - 149 | 60 | 49 | 40
AYJUTOPHAS PABOTA 2,11 76 30 | 18 28
Jlexkun 0,83 30 12 8 10
[IpakTnyeckue (CEMUHAPCKUE) 3aHATUS 1,28 | 46 18 | 10 18

JIaGopaTopHble pabOThI . - - - -

CAMOCTOSTEJIbHASI PABOTA OBYUAIOIIETOCS | 14.89 | 536 | 222 | 234 | 80

[IpopaboTka yueGHOTO MaTepuasa 14,28 | 514 | 213 | 225 76

KypcoBoi1 npoekt - - - - -

Kypcosas padota - - - - -

[ToaroToBKa K MPOMEKYTOYHOM aTTeCTAIlUU 0,61 22 9 9

[IpomMeskyTouHas aTTecTanus: €] ©) 3

3.2. Conepkanue IUCUMIUIMHBI, CTPYKTYPMPOBaHHOEe IO pa3jiejaM H
BH/IAM 3aHATHH

Paznensi Pacnpenenenune Dopmbl U Nunexcer
JIACIIMILTUHBI a TPYIOEMKOCTH BH/I WHIUKATOPOB
§ 110 BUAaAM y‘le6HOI71 pa6OTI>I KOHTpPOJIA Q)OpMpreMBIX
° G : e KOMIIETEHIUI
LA A
Pasznen 1. 58 12 16 30 TK1,TK3 OI1K-3.3,0IIK-3.Y
Jluneiinas anrebpa u
aHaJIUTHYECKas
T€OMETPHUS
Paznen2. 126 32 44 50 TK1,TK2, OI1K-3.3,0I1K-
MaremaTudeckuit TK3 3.V,0IIK-3.B
a"amus. Yacts 1
Pasnen 3. 32 8 8 16 TK3 OI1K-3.3,0IIK-3.Y
Teopus
BEPOSITHOCTEN
OK3aMeH 36 36 OM 1 OIIK-3.3,0I1K-
3.Y,0OIIK-3.B
Hroro 3a 1 cemecTp 252 52 68 132
Paznen 4. 156 28 42 86 TK1,TK2, OIIK-3.3,0I1K-




MareMaTHuecKuit TK3 3.V,0IIK-3.B

aHanu3. Yactp 2

Paznen 5. 60 8 12 40 TK3 OIIK-3.3,0I1K-3.Y

OCHOBBI TEOpUU NOJS

DK3aMeH 36 36 OM 2 OIIK-3.3,0I1K-
3.Y,0IlK-3.B

HToro 3a 2 cemecTp 252 36 54 162

Paznen 6. 44 8 16 20 TK1,TK3 OIIK-3.3,0I1K-3.Y

Teopus dpynkuumit

KOMILJIEKCHOTO

MIEPEMEHHOTO

Paznen 7. 34 6 10 18 TK2,TK3 OIIK-3.3,0I1K-3.Y

OmneparmoHHoe

VCYHCIICHUE

Paznen 8. 30 4 8 18 TK3 OIIK-3.3,0I1K-3.Y

YucieHHble METOIEI

3auer OM 3 OIIK-3.3,0I1K-
3.Y,0IlK-3.B

HToro 3a 3 cemecTp 108 18 34 56

UTOI'O 612 | 106 156 | 350

3.3. Coneprxkanue TUCUUIIHHBI

Paznen 1. Jlunetinas anreOpa u aHaTUTHYECKAs TEOMETPHS.

Tewma 1.1. Matpuisl u onipefenuTend. JInneHas anredpa

Martpunpl. Onpenenurenu. Meton Kpamepa pelieHuss CHUCTEM JIMHEUHBIX
ypaBHEHUH. [lencTBus ¢ Marpuuamu. JIMHEWHBIE BEKTOPHBIE ITPOCTPAHCTBA.
JluneiiHast 3aBUCMMOCTh M HE3aBHUCUMOCTb. Pa3mepHOCTh M 0a3zuc JHHEHHOro
npocTpaHcTBa. basucHeIl MuHOp Martpuilpl. Panr marpuubl. Beruucienue pasra
matpullbl. COBMECTHOCTh CHCTEM JMHEWHBIX ypaBHeHUiW. Teopema KpoHnekepa-
Kanemnmu. Pemenne cucrem metonom ["aycca.

Tewma 1.2. BektopHas anreOpa u aHATUTHIECKAS] TEOMETPHUSI

Bekrop. JlexkapToBbl KOOpAMHATHI BEKTOpa MW TOukd. Hampasnsromue
KOCHHYChl BekTopa. [[nuHa Bekropa. JleneHue oTpe3ka B JaHHOM OTHOUIEHUHU.
JIunelinple onepanuu Haja BekTopaMu. basuc. CkansipHoe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEICHUS BEKTOPOB, X I'€OMETPUUECKUM CMbICI. [IpsimMast Ha MIIOCKOCTH, BUJIBI
YpaBHEHUU NIPSAMON Ha IIIOCKOCTHU. [IITOCKOCTh U npsimast B mpocTpaHcTBE. B3auMHoe
pPacmoJIOKEHHE IUIOCKOCTEN M mpsAMbIX. Kpuseie BTOporo nopsaka. Ilosepxnoctu
BTOPOI'O MOPSIAKA.

Paznen 2. Marematuueckuii ananu3. Yacts 1.

Tema 2.1. BBenenue B MaTeMaTUYECKUNA aHATIU3

[TonsaTHE MHOXKECTBA, ONEpalMyd HaJa MHOXecTBamu. Buapl uucen. OyHKUusS
JEHCTBUTENHHOTO TIEPEMEHHOTO, CTIOCOOBI 3a/1anwsl, BUABL. OCHOBHBIC DJIEMEHTAPHBIC
bynkiuu, wux rpaduku. YuciaoBble mociaeAoBatenbHOCTH. [lpemen umcmoBOM
nocienoBatenbHocT. [lpenen ¢ynkmuu. HenpepsiBHOCTE  dyHKIMU. Toukwn
pa3pbiBa, UX Kiaccuukaiusi.

Tewma 2.2. luddepenunanbHoe ucuucieHne GyHKIUU OJJHON epeMEHHON

[IpousBonHast QyHKUMH, €€ TEOMETPUYECKHUHA H MEXaHUYECKUU CMBICI.
Huddepeniman ¢pynkmuu. [TponsBoaHbie cloXHON, 0OpaTHOM (QYHKIIUH, (PYHKIIHH,
3a/IaHHBIX HESIBHO M NapaMerpuuecku. [IpousBoaHas CloXHO-CTENEHHOW ()YHKIIUH.




OcHoBHBIE TeopeMbl 0 gauddepeHupyemMbix QyHkuusax. I[IpousBogHble U
muddepenunansl  BbicIMX nopsakoB. [IpaBuno Jlonurans. Pa3noikeHne OCHOBHBIX
anemMeHTapHbiX (GyHkud no ¢opmyne Teilnopa. HcciaegoBanus GyHKIUU WU
MOCTpoeHue rpaduxa.

Tema 2.3. luddepenumanbuoe ucuucieHne GyHKIMMMHOTUX EPEMEHHbBIX

@YHKIUM HECKOJBKUX IEPEMEHHBIX, MpEAe] U HENPEPBIBHOCTH. YacTHbIE
Mpou3BOJAHbIE U AU(depeHransl NepBOoro M BbICIIEro MnopsakoB. IIpousBogHas
CJII0)KHOU byHKUIUU. [lonnas IIPOU3BOHAS. HesaBubie GyHKIUY.
HuddepenunpoBanrie HesiBHBIX GyHKumil. [lpunoxenus.

Tema 2.4. nterpanbHoe HCUUCIICHHE PYHKIIMU OJTHON NIEpEMEHHOU

[lepBooOpa3nas. HeompeneneHHbli HMHTErpaJl W €ro CBOMCTBA. 3ameHa
NEPEMEHHOM W WHTErPUPOBAHME IO YACTSIM B HEOINPEAECICHHOM HWHTErpale.
WuTerpupoBanue  pauuMOHAIbHBIX  JIpoOel, TPUTOHOMETPUYECKUX  (YHKIIMA,
HEKOTOPBhIX HPPALMOHAIBHBIX M TpaHCUEHAEHTHBIX QyHKIuH. OnpeneneHHbINA
uHTerpaia, ero cBodcTtBa. HecoOcTBeHHble uHTerpanbl. [‘eomerpuyeckue u
MEXaHUYECKHUE TIPUIIOKEHHUS ONPEECIEHHOIO0 HHTETpaa.

Paznen 3. Teopus BeposiTHOCTEM

Tema 3.1. DnemMeHTbI TEOpUH BEPOATHOCTEMN

OcHoBHBIE TOHATHS Teopuu BeposTHocTel. KomOunaropuka. Teopemsl
CJIO’KE€HHSI U YMHOXEHHUS BEPOSITHOCTEN. Y CIIOBHAsI BEPOSATHOCTh. DopMyIia NMOJIHOU
BeposiTHocTU. Dopmyna baiieca. 3agaya o HaAEKHOCTH ANEKTpuyecKon nenu. Cxema
bepnymnu pacnpenenenuss BeposatHocten. Dopmyna Ilyaccona. ChydaitHbie
BEJIMYMHBI W CIOCOOBI WX onucaHus. JluckperHas cnydyaiiHas BeJIMYMHA, €€
XapakTepucTuku. HemnpepbpiBHas ciyyaliHas BEJIWYMHA, €€ XapaKTEPHUCTHKH.
HopwmanbsHoe pacnpenesieHre BEpOSITHOCTEN.

Pa3nen 4. Marematnueckut ananus. Yacte 2.

Tema 4.1. KommekcHble uncia, ¢popMbl KOMIUIEKCHOTO unciia. JlefcTBus Hax
HUMHU. O0JIacTU ¥ TMHUHM HA KOMIUIEKCHOM TTIOCKOCTH

Tewma 4.2. O6sikHOBeHHBIE TUDGEpeHITNATbHBIC YPaBHEHUS

Huddepennmansuple  ypaBHEHUST TIepBOro  mopsjaka. 3amada  Kormm.
Huddepennmanbable ypaBHEHHUSI BBICHIMX MOPSAKOB. YpaBHEHHS, JOIMYCKAOIINE
NOHWXKeHUe Tnopsaaka. JluneliHple nudQepeHnanbHble ypaBHEHUS BTOPOTO U
BBICILIETO TMOPSAAKOB. MeToa Bapuanuy NMOCTOSIHHBIX. Y PaBHEHHUsI C MPABOM YacCTbIO
cnenuanbHoro Buja. Cucremsl AuddepeHnnanbHbIX YpaBHEHUH.

Tema 4.3. Teopus psioB

Yucnossle pansl. [Ipu3Haku CXOOAUMOCTH PSIAOB C MOJOKUATEIBHBIMU YWICHAMU.
3HAaKONEpEMEHHbIE psiAbl. AOCOJNIOTHasE W YyCIOBHAasg cXOoAMMOCTh. Ilpu3Hak
JleitOnnma. @yHkuuoHanbHBIE psAabl. OOmacte cxogumocTH. CTETICHHBIC PSIBI.
NutepBan cxoqumoctu. Teopema AGens. Psasl Telinmopa u Maxkinopena. Paznoxenue
byHkimii B creneHHble psabl. [Ipunoxkenwst psaoB. Pasnmoxxkenwe ¢yHKIUNA B
TpUroHoMmerpuueckue psaasl Oypee.

Tema 4.4. KpaTHble UHTETpabl

JIBoiiHOM W JAByKpaTHeM wuHTerpan. CpoicrBa. J[BOMHOM WHTErpail B
NOJSAPHBIX KoopauHatax.  [lpunoxkenusa. TpollHOM WHTErpan B JIEKapTOBBIX,
HWIMHAPUYECKUX U CPeprUUecKrX KoopauHartax. [Ipunoxenus.

Paznen 5. OcHOBBI TEOpUU MO



Tema 5.1. KpuBonuHenHbIE 1 TOBEPXHOCTHBIE HMHTETPAJIBI

KpuBosmHeHpIE  WMHTErpasisl  MEPBOTO M BTOPOro  poja.ycloBus
HE3aBUCHUMOCTH  KPUBOJIMHEMHOIO  HWHTErpajga OT IyTM  HWHTETPUPOBAHUI.
IToBEepXHOCTHBIN MHTETPAJI IEPBOTO U BTOPOTO poxa. [Ipuinoxenus.

Tema 5.2. BeKTOpHBIN aHAIU3 U 3JIEMEHTBI TEOPUU TOJIA

CkansgpHple W  BekTOpHble moJA. lIpow3BogHas 1O  HanpaBJIEHUIO.
I'paguent.lupkynauusa nons BAOJb KpuUBOM. IIOTOK moiist 4yepe3 IMOBEPXHOCTb.
®opmyna Octporpaackoro-I'aycca. J[uBepreHius BEKTOPHOTO MOJIsA, €€ PU3NYECKUI
cmbicit. @opmynbl Ctokca, ['puna. PoTop BEKTOpHOTO 10JIsA, €r0 (U3HUECKHUI CMBICIL.
[loTeHIMaNbHOE U COIEHOUAANBHOE TOJIA.

Paznen 6. Teopust GyHKIMH KOMIUIEKCHOTO MEPEMEHHOTO

Boruncnenune 3HAYECHUHN byHKIMN KOMILIEKCHOTO NIEPEMEHHOTO.
Huddepenuupoanrie u wunrerpupoBanne OKII. Psg Jlopana. OcoOble TOUKH.
Boruetsl. [IpuoxkeHuss K BBIUMCICHUIO ONPENENEHHBIX W HECOOCTBEHHBIX
UHTErPAJIOB.

Paznen 7. OnepanoHHOE UCUUCTICHHUE

[IpeoGpazoBanue Jlamnaca, OCHOBHBIE CBOWCTBa mpeoOpa3zoBaHuii Jlammaca.
[Mpunoxenuss k  pemenuto  gudepeHInanbHbIX  ypaBHEHH UM CHCTEM
b depeHnrnaIbHbIX YpaBHEHHH.

Pasnen 8. HuciaeHHbIE METOIBI

Wntepnonupoanue QyHkuuid. I[IpuOnmkeHHoe peleHne anredpandeckux
YPaBHEHHUM. [TpubnmkeHHOE  BBIUMCJIEHME  OINPEAETCHHBIX  HHTETrpajioB.
[TpubnuxeHHoe pemieHne AudpepeHnnanbHbIX YpaBHEHUH.

3.4. TemaTuyeckuii IJIaH NPAKTUYECKUX 3aHATHI

Paznen 1.

Martpunpsl. Onpenenurenu. OOpatHast marpunia. Meron Kpamepa pernenus
CUCTEM JIMHEWHBIX YypaBHEHUU. PaHr wMarpunbl. PemieHne cucTeM ypaBHEHUU
metoaom ["aycca.

Bekrop. CkansipHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEIAECHUS BEKTOPOB.
[Ipssmas Ha 1mockocth. IImoCKOCTh M mpsiMas B MpPOCTpaHCTBE. KpuBbIE BTOPOTO
MOpsIKa.

Pazpnen 2.

Ob6nacte ompenenenus ¢GyHKuU. YwcioBble mocienoBaTenbHoCcTU. [lpenen
YHUCIIOBOM mocnefoBatenbHOCTU. llpemen ¢yHkmuu. beckoHedyHo Mamnbie U
6eckoHedHo Oonpire. OMHOCTOPOHHUE TIPENeIbl. 3aMedaTenbHbIe MpeAebl. Touku
pa3phiBa, UX KJIacCUpUKAIHS.

Breruucnenne mpomsBomHou GyHkuuu. JuddepennupoBanne  QyHKIHH,
3aJIaHHBIX HESIBHO W MmapaMeTpudecku. [[pon3BogHast CI0KHO-CTENEHHON ()YHKITHH.
I'eomerpuuecknii cMbIcit mpon3BoaHOM. [Ipon3BoaHbIE BICIINX NOPsAKOB. Dopmyna
Jleitonnma. Jluddepennmansl BBICIIMX TOPSAAKOB. BbrdmcieHne mpenenoB ¢
nomonibo npasuia Jlonurang. Pa3noxkeHne OCHOBHBIX 3JIEMEHTApPHBIX (PYHKIUMA MO
dbopmyne Teinopa. MccrnenoBanust GyHKIMU U MOCTPOCHUE Tpaduka.



YacTHble NMPOU3BOAHBIE MEPBOrO M BbICIIETO MNOPsAAKOB. Jluddepenunans.
[IpousBonubie u auddepeHUanbl  CIOXKHOW, HESIBHONW (GYHKIMM HECKOIbKUX
nepeMeHHbIX. [Ipunoxenus.

3amMeHa MEPEeMEHHONM W HHTETPUPOBAHUE IO YACTSIM B HEONPEACICHHOM
uHTerpasie. MHTerpupoBaHue palMOHAIBHBIX JIpo0ei, TPUTOHOMETPUUYECKUX
GyHKIMM, HEKOTOPBIX  HUPpAlMOHAJIBHBIX W TPAHCUECHACHTHBIX  (PYHKIIMA.

Brraucienue OTIPEICIEHHOTO UHTErpasa. HecobOcTBeHHBIE WHTETpabl.
['eomeTpuueckre U MEXaHUUECKUE MTPUIIOKEHUS ONPEACIEHHOI0 UHTETpaJa.
Paznen 3.

KombunaTopuka. Teopembl CII0KEHUSI U YMHOKEHUSI BEPOATHOCTEH. Y CIIOBHAs
BeposTHOCTh. Popmyna mnonHod BepoaTHocTH. @Dopmyna baiteca. 3agaua o
HAJEKHOCTH dJIeKTpuueckoil nenu. Cxema bepHynnm pacnpeneneHns BEpOSATHOCTEN.
®opmyia Ilyaccona./[uckpeTHass ciydanHas BEJIWYMHA, HENPEPBIBHASA CllydalHas
BEJINUMHA.

Paznen 4.

KommuiekcHbie umncna, GopMbl KOMIUIEKCHOTO 4Yucia. JIeHCTBUS HaJa HUMU.
OO6nacTu u TUHUU.

Pemiennie auddepeHmanbHbIX  ypaBHEHMM TIEPBOTO mopsaka. Perienue
nuddepeHIManbHbIX ypaBHEHUNW BBICIIUX TOPSIKOB, JOMYCKAIOIIUX TMOHWKESHHE
nopsiika. PereHne oJHOPOJHBIX U HEOJHOPOJHBIX JIMHEWHBIX NH(dEepeHIINATBHBIX
YPaBHEHHM BBICIIMX MOPSIKOB C MOCTOSHHBIMH KO3 PUIIEHTaMU.

HccnenoBanne CXOIUMOCTH 3HAKOMOJIOKUTEIBHBIX UM 3HAKOIEPEMEHHBIX
psnoB. Haxoxaenue o01acTv CXOIUMOCTU (DYHKIIMOHAIBHBIX M CTENEHHBIX PSIOB.
Paznoxxenne  ¢yHknuit B cremeHHoW  psa.  Pasnmoxkenuwe  QyHKUIMA B
TpUroHoMerpuueckue psaasl Oypee.

JIBOMHOW  WHTETpay, IMOJAPHBIE KOOpPAWMHATBI.  TpPOWHOM  HMHTErpal,
MWIMHIIPUYECKUE U chepudeckue KoopauHatel. [Ipunoxkenus.

Paznen 5.

Boluncnenne KpUBOJIMHEHHBIX MHTErPAJIOB IEPBOIO M BTOPOro poja.
[Tpunoxxenus. BerunciaeHne noBepXHOCTHBIX HHTETPAIIOB IIEPBOrO U BTOPOTrO poAa.

Ckansipuble U BeKTOpHbIe Touisl. [Ipow3BojHast mo HampaieHuo. ['paaueHt.
[ToTok mosnsa uepe3 noBepxHocTh. @opmyna Octporpanackoro-I'aycca. JluBepreHuus
BEKTOpHOTO 1oy, ee (u3uueckuit cmpicia. Dopmynsl Crokca, ['puna. Potop
BEKTOPHOI0 noJist. [loTeHnnansHoe U COICHOMAAIBHOE MOJIS.

Paznen 6. Teopust GyHKITMI KOMIIJIEKCHOTO MTEPEMEHHOTO

Brruncnenue 3HAYEHUU byHKIIUN KOMILJIEKCHOTO IIEPEMEHHOTO.
HuddepennmpoBanne u wuaTerpupoBanne DKII. Psg Jlopana. OcobOble TOUKH.
Boruetsl. [lpunokeHuss K BBIYUCICHUIO ONPENEICHHBIX W  HECOOCTBEHHBIX
MHTETPAJIOB.

Paznen7. OnepalinoHHOE UCUHUCIICHUE

[IpeoGpazoBanue Jlammaca, HaxOXJACHHE OPUTHHAIOB W W300paKEHUHU.
OnepallMOHHBIA  MeTONl pelieHuss audQepeHuranbHbIX ypaBHEHUM UM CHUCTEM
nudpepeHuanbHbIX YPaBHECHUH.

Pa3nexn 8. HucieHHBIE METOOBI

WNurtepnionupoBanue ¢yHkuuil. [IpubnuxeHHoe pelleHne anredpandeckux



ypaBHeHuil.  [lpuOnmkeHHOEe  BBIYMCIEHHE  ONPEIEICHHBIX
[Tpubnuxennoe pemieHue AuQhepeHuuanbHbIX YpaBHEHUH .

MHTETPaJOB.

3.5. TemaTu4ecKuil IUIaH JJa0OPaTOPHbIX padoT
JlanHblid BUJT pabOThI HE IPEAYCMOTPEH YUEOHBIM IJIAHOM.

3.6. KypcoBoii mpoekT /KypcoBasi padora
JlaHHBIN BUJT paOOTHI HE MPETYCMOTPEH YU€OHBIM IJIAHOM.

4. OueHuBaHUE Pe3yJ1bTATOB 00y4eHHUsI

OueHuBaHue pe3yiabTaTOB OOYYEHMsS] MO JAMCLHMIUIMHE OCYIIECTBISETCS B
paMKax TEKyIIero KOHTPOJSI M MNPOMEXKYTOUHOW aTTECTallMd, MPOBOAMMBIX IIO
6abHO-peiiTunroBoit cucreme (bPC).

[Ikana orleHKH pe3ynbTaTOB O0yUEHHUS 110 AUCIUIUIUHE:

YpoBeHb chopMUPOBAaHHOCTH
WHMKATOpa KOMITCTECHITUN
N N Hwxe N
Boicokuit | Cpengnuit Husknii
3anaHu- CpeHero
Kox Koz POBaHHBIE o7 85 110 100| o 70 10 84 | 0T 55 110 69| 0T 0 110 54
KOMITe- | WHIWKATOpa Pe3YIIbTAThI
TEHLMH | KOMIIETEHIIUH | OOyYeHus 110 [llxana oneHnBaHUs
UCITUIUINHE HEY/I0B-
AUcI YIOBJIET- e
OTJINYHO XOpOIIO JIETBOPH-
BOPHUTEIBHO
TCIIBHO
3aYTEHO HE 3a4TCHO
3HATh:
OCHOBHBIE
HOHSTUS U
BEPKJICHUS
YTBEPAHI . 3Haer [Tmoxo
AQHAIUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reOMETpHH, 3Haer .
N MOHSTHS U | OCHOBHBIE | 3HAHHM
JUHEHHON OCHOBHBIE
YTBEpXKJIE | MOHATHUS U | HIXKE
anredpsl, MOHSTUS U
HUS, YTBEpXkKAE | MUHUMAI
MaTEeMaTHYeCKO | YTBEPXKIE
MOJXKET HUS, BHOTO,
ro aHajIu3a, HUS, He
JOMYCTUTDH | TOTIYCKaeT | JI0IMycKae
Teopuu JOTTYCKaeT
. HECKOJIbKO | MHOTO T rpyObIe
BCPOATHOCTCH, ommboK HE T'PYOBIX | MEJIKHX OIIMOKH
OIIK-3 | OIIK-3.1. TEOPHUH MOJI, Py
01117 (I OImMO0K
CHEIMAIIbHBIX
pas3aenoB
MaTEeMaTHKU
YMETh:
pemarb YmMmeer Ymeer ITpn
YmMmeer
OCHOBHBIE elIaTh pemiartb pemiartb pelieHun
3a/1a4uu p OCHOBHBIE | TUTIOBBIE | THUTIOBBIX
. | maTemaru
AHATUTHYECKOH | MaTeMaTH | MaTeMaTH | MaTeMaTu
TEOMETPHH, YecKHe YecKue YEeCKHIX
N 3a/1auu, He
JTUHEHHON 3a/1a4H, 3aa4u, 3a1ad
JOTTYCKaeT
anreopsl, SLIGOK JOTYCKaeT | IOMYyCKaeT | IOoMycKae
MaTeMaTHYeCKO HEOOJIBIIN | MHOTO T rpyObIe




ro aHaJIn3a, € OIMOKN | OIIHOOK OILIMOKHU
TEOPUHU
BEPOSITHOCTEM,
TEOPHUH MOJI,
CIICIIHATbHBIX
pas3aenon
MaTeMaTUKu
BJIAJICTD.
Baaneer
Bnaneer .
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUYHbI MU BJIAJCET
OCHOBHBIMH 51
MH TUIIOBBIMU | METOJaMU
METOJaMU METOJaMU
METOJaMU METOJaMHU | perieHus
peleHus 3aaa4 petieHus
petieHus pemieHust | 3aaad,
MaTeMaTUIEeCKO 3ajad,
3aJa4, He 3a7ad4, JIoTIyCKae
ro aHajau3a JOTTyCKaeT
JIOITyCKaeT JIOTyCKaeT | T Trpyoble
MEJIKHE
omunboK MHOTO OIINOKHU
OILIMOKHU
omuOOK
OueHouHble  MaTepuadbl JJisi  TPOBEICHUS  TEKYIIErO  KOHTPOJS U

IPOMEXKYTOYHOM aTTecTtaniu TpuBeneHsl B [IpunokeHun k paboueil mporpamme
JUCIIUTUTAHBI.

[TomHBIM KOMITIEKT 3aJlaHWl U MaTepuajoB, HEOOXOAUMBIX ISl OIICHUBAHUS
pE3yNbTaTOB 00YUYEHUS M0 NUCIMUILIMHE, XPAHUTCS Ha KadeapepazpaboTyuka.

5. YueOHO-MeTOoau4ecKoe U MHGOpMAMOHHOEe o0ecrieYeHue TUCHUITHHBI

5.1. Y4yeOHO-MeTOAMYECKOE 00ecIeUeHne

OcHoBHas J1UTEpaTypa

1. KoncnekT Jekuuii mo BbIclIeli MaTemaTtuke : mojHbidi kypc / JI. T.
[Tucemennbit. - 12-e u3a. - M. : Apuc-Ilpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekeT : HeMmoCPeICTBEHHBIMN.

2. IlanteneeB, A. B. Teopuss (yHKIMI KOMIIJIEKCHOTO TIEPEMEHHOTO U
OTepallMOHHOE WCUWCICHUE B TMpUMEpax M 3a7avax : ydyeOHoe mocobme / A. B.
[Tanteneer, A. C. SxumoBa. — 3-¢ usn., ucnp. — Cankr-IletepOypr : Jlans, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Tekct : »nexTpoHHbiii // JlaHb
AJIEKTPOHHO-OMOoTeunas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBoACTBO K pelleHMI0 3aJa4 10 TeOpPUH BEPOSATHOCTEH U
MaTeMaTHYeCKOil cTATUCTHKe : yaeOHoe mocodue s By3oB / B. E. I'mypman. - 11-
e u3a. , mepepad. - M. : Breiciiee o6pazoBanue, 2008. - 404 c. - (OcHOBBI HayK). -
ISBN 978-5-9692-0194-1. - TekcT : HEmOCpEICTBECHHBIM.

4. Teopus BEpOSITHOCTEW M MaTeMaTHUecKash CTaTHCTHUKA : ydeOHOe mocobue
st By3oB / B. E. 'mypmasn. - 12-e uzn., nepepad. - M. : Beiciiee o6pazoBanue, 2008.
- 479 c. ui. - (OcHoBbl Hayk). - ISBN978-5-9692-0192-7. - Tekct
HENOCPEICTBCHHBII

5. COopHuK 3amau no Bbicuied MaremaTuke. C KOHTpOJIBHBIMU paboTamu. 1
kypc / K. H. JIynry, /1. T. Ilucemennsiii, C. H. ®enun, 0. A. llleBuenko. - 9-e usm. -



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

M. : Aiipuc-Ilpecc, 2013. - 576 c. : . - (Beiciiee obpaszoBanue). - ISBN978-5-
8112-5166-7. - TekcT : HEMOCPEACTBEHHBIM.

6. Hatancon, W. I1. Kpatkuil kypc BeIcIIeld MaTeMaTUKH : yueOHOe mocodue /
. I1. Harancon. — 10-e u3n., crep. — Caunkr-IletepOypr : Jlans, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — Tekcr : »iekTpoHHBIN //  JlaHb : SIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/210320.

7. Ilymkaps, E. A. Kypc MareMaTuku Ajisi TEXHMYECKHX BBICIIUX y4e€OHBIX
3aBeieHMi : yueOHoe nocooue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTbiHEHKoO.
— 2-¢ u3a., ucnp. — Cankr-IletepOypr : Jlawp, 2022 — Yacts 4 : Teopus
BEpOATHOCTEH M Maremaruueckasi cratuctuka — 2022. — 304 ¢. — ISBN 978-5-
8114-1561-8. — Tekct: osnekTpoHHbI / JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAs
cuctema. — URL.: https://e.lanbook.com/book/211382.

8. 3anopoxen, I'. . PykoBoACTBO K pelIeHHIO 337a4 110 MaTEMaTUYECKOMY

aHanmuzy : ydyeO6Hoe mocobue / I'. W. 3amopoxen. — 8-¢ usn.,crep. — CaHKT-
[TerepOypr : Jlanw, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — Texkcr :
ANEKTPOHHBIN //  JlaHb : 2JeKTpoHHO-OmMOnmoreunas cuctema. —  URL:

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

9. Kysnenos, JI. A. COoopHUK 3aJjaHMil MO BBHICIIEH MaTeMaTHKe. THUIIOBBIS
pacuetsl / JI. A. Ky3nenoB. — 15-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2023.
— 240 c¢. — ISBN 978-5-507-45701-4. — Texkct : »nextpoHHbIi // Jlanb
aJIEKTpOHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrenroasil, I'. M. OcHoBBI MaTeMaTH4eckoro a"aiausa. Yacte 1 / I'. M.
duxtenronpi. — 15-e uzn., crep. — Cankr-IletepOypr : Jlans, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct : »nexkTpoHHBIN // JlaHb : SJIEKTPOHHO-
oubaroreunas cuctema. — URL: https://e.lanbook.com/book/289001.

11. ®uxrenronsiy, I'. M. OcHoBBEI MaTeMaTH4ecKkoro adaian3a. Yacte 2 / I'. M.
®uxrtenronbi. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct : »nekTpoHHBIN // JlaHB : SIEKTPOHHO-
oubaroreunas cuctema. — URL: https://e.lanbook.com/book/297692.

JlononHuTENbHAS TUTEPATYypa

1. Hemupnosuu, b. I1. COopHHK 3a/may ¥ yIpaKHEHHH MO MaTeMaTUYECKOMY

aHanu3y : ydeOHoe mocobue st By30B / b. I1. JlemunoBuu. — 24-e¢ usn., crep. —
Cankr-IlerepOypr : Jlanp, 2022. — 624 ¢. — ISBN 978-5-8114-9078-3. — Tekcr :
ANEKTpOHHBIN //  Jlanb : anexTpoHHO-OMOMMoTeunas cuctema. —  URL:

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

2. ITlyraues, B.C. Teopusi BeposiTHOCTE W MaTeMaTH4YecKas CTATUCTUKA :
yueOnuk / B.C. [lyraueB — Mocksa : Tpancnioptaas kommanwus, 2017. — 496 ¢. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Texkcr
3JIEKTPOHHBIMN.

3. Munocres, B. b. Kypc Marematuku njsi TEXHHYECKHX BBICIIMX y4eOHBIX
3aBeneHuil : ydeOHoe mocobwe / B. b. Mwunocue, B. A. JlaxoBckuii, A. M.
Mapteinenko. — 2-e¢ usn., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 :
OyHKIMN HECKOJBKUX MEepeMeHHbIX. MHTerpanpbHoe ncuncienue. Teopus monss —



2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — TekcT : amekTpoHHbIl // Jlanb :
ANIEKTPOHHO-OnOmoteuynas cucrema. — URL: https://e.lanbook.com/book/211355.

4. Munocues, B. b. Kypc maremaTuku aji1 TEXHUYECKUX BBICIIMX Y4E€OHBIX
3aBeieHMi : yueOHoe nocobue / B. b. Munocues, B. I'. 3yokoB, B. A. JIsxoBckuil. —
2-¢ uzn., ucnp. — Cankrt-IlerepOypr : Jlawp, 2022 — Yactes 1 : Ananurtuueckas
reomerpus. Ilpenensr u psaapl. PyHKUMKA U IpOU3BOAHBIC. JIMHENWHAs U BEKTOpHas
anreopa — 2022. — 544 c. — ISBN 978-5-8114-1558-8. — TekcT : 31eKTpOHHBI //
Jlanb ; ANEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopusi BepOATHOCTEH M MaTeMaTHYeCKasi CTaTUCTHKA. ba3oBblil Kypc
¢ MpuUMepaMM U 3ajadamMm: yueOHoe mocobue mis By3oB / A. U. Kubsyn, E. P.
lNopsiunoBa, A. B. Haymos ; nox pea. A. W. Ky63yna. - 3-e uza., nepepad. u jgor. -
M. : OUSMATIIUT, 2007. - 232 c. - ISBN978-5-9221-0836-2. - Tekcrt

HEMNOCPECTBEHHBIN
6. UBanos, b. H. Teopust BeposiTHOCTE M MaTeMaTHYeCKash CTATUCTHUKA :
yueOHoe nocooue / b. H. IBanoB. — 2-e¢ u3a., ucnp. u gon. — Cankr-IletepOypr :

Jlanb, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — TekcT : anekTpoHHbIH // JIaHb
: JNIEKTPOHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/206201.

7. O0bIkHOBeHHBbIe TH(depeHInaTIBLHbIE YPaBHEHUs @ yuyeOHOe mocobue /
3.X. 3akupoBa. - Kazanmp : KIDJVY, 2007. - 57 c. - 27.88 p. - Tekct
HETOCPEICTBEHHBIM.

8. IlpakTnyeckue 3anaTus no maremaruke (1 cemectp) : mpakTukym / coct. T.
N. AdanaceeBa [u ap.]. - Kazanp : KI'DY, 2011. - 120 c. - 4039. - Tekcr :
HETOCPEICTBEHHBIM.

9. [IpakTHyeckue 3aHATUS IO MaTeMaTHKe (2 ceMecTp) : MPAKTUKYM / COCT.: 3.
X. 3akupoBa, H. B. Hukonaepa. - Kazanp : KI'9Y, 2011. - 111 c. - 4047. - TekcrT :
HEMOCPECTBCHHBIN.

5.2. UudopmanuonHoe odecrnedyeHue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

li\f'r)[ HauMeHoBaHMe 3JIEKTPOHHBIX H HHTEPHET-PECYPCOB Ccpuika

1 |DnexTpoHHO-OMOIMOTEUHAs cucTeMa «JIaHby https://e.lanbook.com/

2 |DnexTpoHHO-OMOMMOTEUHAst ccTeMa «iDOOKS.rux» https://ibooks.ru/

3 |DnextponHO-6MOMMOTEUHAst crcTema «DOOK.ru» https://www.book.ru/

4  [DHuMknIONIEnMHU, CIOBAPH, COPABOYHUKU http://www.rubricon.com
5 [[opran "OtkpsiTOE 0OpazoBaHue” http://npoed.ru

6 |EmmHOe OKHO nocTyma K oOpa3zoBarenbHBIM pecypcam  |http://window.edu.ru

5.2.2. llpodeccuonanbupie  6a3bl  AaHHBIX /MH(MDOpMaMOHHO-CIIPaBOYHBIE
CUCTEMBI

Ne Pexum
HaumeHnoBanue npogeccnoHaabHbIX 0a3 TaHHBIX Anpec
n/n JocTyna

1 |Poccuiickas HarpioHaIbHas OMOIHMOTEKA http://nlr.ru/ http://nlr.ru/



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/

2 |Hayunas snexkrponnas 6ubnuoreka eELIBRARY.RU http://elibrary.ru hrtl'jp://ellbral’y
3 |HamumonanbHas >nexTponHas 6ubnonorexa (HOB) ?ttps://rusneb.ru hrtl'jﬁ)s://l’usneb
4 |Texumueckas 6u6miorexa http://techlibrary |http://techlibr
ru ary. ru
5 |OO6uiepoccuiicKuit MaTEMaTUYECKUM MOPTAIT nttp:/Awww.mat - http:/fwww.m
Hep P hnet.ru/ ath net.ru/
5.2.3. JIulileH3MOHHOE ¥ CBOOOJHO  PaCHpOCTPAHSAEMOE  IPOTrPaMMHOE
obecrieueHue JUCIUTITAHBI
Ne HanmeHnoBanue nporpaMMHOTO PexBu3uTHI
Ornucanue
n/m obecrieueHus TIOITBEPIK TAOTITIX
[Tonp30Barenbckas 340
1 [Windows 7 Ilpodeccuonansnas (Starter) "CodrJlaitnTpenin"
OTIEPANMOHHAS CUCTEMA |\« 5| | 75486 or
1 3A0
2 |Windows 7 [Ipodeccnonansuas (Pro) OJIb30BATEIbCKAA "Co¢rJlaitaTpeiin"
OTIEPANMOHHAS CUCTEMA | \c 51 | 75486 or
3 MATLAB Academic new Product From Sm el; s Saﬂaq "CodrJlaitaTpeiin"
10 to 24 Group Licenses (per License) p M9 Ne2013.39442  Henck.
TEXHUYECKUX
N npaBo. beccpouno
BBIYHCIICHUI.
Cucrema nmoucka|CBoOonHass  JIHIEH3UA
4 |bpaysep Chrome nHpopmaruu B cetu|Heucki. IpaBo.
UHTEPHET beccpouno
[Taker mporpamm iga|CBoOOaHAS — JUICH3US
5 |Adobe Acrobat co3manus U mpocmotpa|Heunckr. paBo.
(datinos popmara PDF |beccpouno
1O s sdpdextuBHOrO|CBOOOAHAS  JTHIICH3USA
6 [LMS Moodle OHJIAMH- Hewuckir. paBo.
B3aMMOJICHCTBHS beccpouno
6. MaTepuajbHO-TEXHUYECKOE o0ecriedeHne TUCIMILTHHbI
HaumeHnoBanue Buna HanmenoBanue yueGHON
y4e0HOH paboTHI ayUTOPHH, [lepeyenp HEOOXOAMMOro 00OPYIOBAHUS U

CIeINATN3HPOBaHHON TEXHUYECKUX CPEICTB O0yICHHS
nabopaTopuu
Jlexuun VueOHast ayAMTOPHS ISt CrenmanusupoBanHas ~ ydeOHass — MeOenb,
IPOBE/ICHUSI 3aHSITHI TEXHUYECKUE cpexcraa 00yueHus,
JIEKIIMOHHOTO THIIA CIyXaumeUis  MPeJICTaBleHUs  y4eOHOU
uHpOpMaLUn 60bLION ayIUTOpUU

obopyoBaHue,
nocoous

(MyTBTUMEIUIHBIA TPOEKTOP, KOMIIBIOTEP
(HOyTOYK), OJKpaH), JIEMOHCTpAIIOHHOE
y4eOHO-HaIJIATHbIE

IMpakTnueckue |YueOnaa  aymuropus | Crenuaan3upoBaHHAs

ydeOHass Me0enb,




3aHATUA HPOBEICHUS 3aHATUH| TEXHUYECKUE CpeacTBa o0y4eHus

CCMHHApCKOro THUIA,| (MyJIbTUMEIUNHBIN IPOEKTOP, KOMIIBIOTED
TPYNIOBBIX W MHAMBUIY-| (HoyTGyK), 5KpaH) H Jp.
AJIBHBIX KOHCYJIbTalluH,
TCKYILICTO KOHTPOJIA n
ITPOMEXYTOYHON aTTeCTalluu
CamocrositenbHas |KommbroTepHslii kinace ¢ Crienmanu3upoBaHHas ydeOHas MeOelb Ha
paboTra BbIx0oM B UHTepreTr B-600a | 30 nocamounsix Mect, 30 KOMIIBIOTEPOB,
TEXHUYECKUE CpelcTBa oOy4yeHus
(MyJbTHME-IUIHBIA TPOEKTOP, KOMIIBIOTEP
(HOYTOYK), JKpaH), BHJICOKAMEDHI,

IPOrpaMMHOE 0OecTieyeHne
Cnenmnanu3upoBaHHasi MeOelb,
KOMIIBIOTEPHAS TEXHUKA C BOBMOKHOCTBIO
BbIX0Ja B IHTepHeT u o0ecrieueHuemM
nocryna B QUMOC, sxpaH, MyabTUMEAUHHBIN
POEKTOP, MPOTPaMMHOE 00eCTIeUeHHE

YuraapbHbIH 3a]1
OnoInoTEKH

7. Oco0eHHOCTH OPraHU3aANUN 00Pa30BATEIbLHOI AesITeJJbHOCTH JIs JIUIL €
OrPAHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIN/I0B

Jluiia ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (OB3) 1 MHBAIMIBI UIMEIOT
BO3MOXKHOCTh O€CIIPENSATCTBEHHO IMEPEMENIaTbCs U3 OJHOT0 y4eOHO-I1a00paTOpHOTO
KOpIlyca B JIpYrod, TOAHATHCS HAa BCE HJTaXH Y4eOHO-IIAaOOPATOPHBIX KOPITYCOB,
3aHUMaTbCd B  Y4YE€OHBIX W HMHBIX TIOMEIIEHUSIX C YY4ETOM OCOOEHHOCTEM
NCUXO(U3UUECKOTO PA3BUTHSI U COCTOSIHUS 37]0POBBSI.

Hnst o6yuenuss mun ¢ OB3 v MHBaNIKMIOB, MMEIOIIUX HApYUIEHUS OIMOPHO-
JIBUTATENILHOTO ammapara, o0ecredyeHbl YCIOBHUSl OeCHpensTCTBEHHOTO JIOCTyNa BO
Bce yueOHbIe nomenieHus. MHpopmalus o cenuanbHbIX YCIOBUAX, CO3TaHHBIX IS
oOyuarommxcs ¢ OB3 wu wHBanmmoB, pa3menieHa Ha caidTe YHUBEPCUTETA
www//kgeu.ru. imeetcs BO3MOXXHOCTb OKa3aHUSI TEXHUUECKOM ITOMOIIH aCCUCTEHTOM,
a TaKXkKe YCIIYT CYpIONEePEBOTIMKOB U TU(HIOCYPIAOTIEPEBOTINKOB.

st aganTanuy K BoctpusaTuio guiamMu ¢ OB3 u uHBanmuaaMu ¢ HapylnieHHBIM
CIIyXOM CIpPaBOYHOTO, Y4eOHOTO Marepuaiga MO JUCIUIUIMHE OO0eCIeYnBaIOTCSA
CIEAYIOIIHNE YCIOBHS:

- IS Ty4IIIed OPUEHTAIINY B ayJUTOPUH, TPUMEHSIOTCS CUTHAIIBI OTIOBEIICHUS
0 HayvaJie U KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIETCS HA JJOCKE);

- BHUIMaHUE CJIa0O0CIHBIIIAIIEer0 OOy4YaloImIerocss MPHUBICKACTCS IMEJarorom
KECTOM (Ha IIeYO KIIaJIeTCsl pyKa, OCYIIECTBISETCS HEPE3KOE MOXIIONBIBAHUE);

- pasroBapuBasi ¢ OOy4arlIIMMCS, MEAAroru4eckuii pabOTHHK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHUMH MPEIJIOKEHUSIMHU, oOOecreynBas BO3MOXKHOCTb
YTEHUs 110 TyOam.

Kommencanmsi 3aTpynHEHHUN pPEUYEBOTO H HWHTEIJICKTYaJTbHOTO Pa3BUTHS
ci1adoCbIIaNX 00 y4aroIIUXCsl MPOBOAUTCS ITyTEM:

- HCTIOJTIH30BAHUS CXEM, TMarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAINH C
TUTEPCCHUTKAaMU, KOMMEHTUPYIOIIUMHE OTACTbHBIC KOMITOHEHTHI H300paKCHUS;

- PETYJSIPHOTO TPUMEHEHHWs yIpaKHEHWW Ha Tpaduueckoe BBIICICHHC
CYIIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHH;



http://www.kgeu.ru/

- oOecrieueHHUsT BO3MOXKHOCTH JJIi  OOYy4arollerocss MOJYYHUTh aJpPECHYIO
KOHCYJIBTALIMIO TI0 3JIEKTPOHHOM NOYTE MO MEPE HEOOXOAMMOCTH.

Jlns anantanuu K Bocnpustuio auiiamu ¢ OB3 v mHBanugamMu ¢ HapylieHUsIMU
3peHHUs CIIPaBOYHOTO, y4eOHOro, IPOCBETUTENBCKOTO MaTepuaia,
MPEAYCMOTPEHHOT0 00pa30BaTeIbHOM MpOrpaMMOi MO BHIOPAHHOMY HAMpPaBJICHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIIEYIOIINE YCIOBUS:

- BeJIeTCs ajanTtanus opUuIHaIbHOTO caifiTa B ceTu IHTepHET ¢ yueToM 0COOBIX
MOTpeOHOCTEM MHBAIMIOB 110 3PEHUI0, 00ECIIEUNBACTCS HAIMYUE KPYMHOIIPUDTOBOM
CIpaBOYHOUN MHGOPMAIIUU O PACTTUCAHUM YUEOHBIX 3aHSATHH;

- IEIarOrMYeCKuid  pabOTHUK, ero coOeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIUE HA 3aHITUU, MPEJCTABISIOTCS O00YyJarOIUMCs, TP ATOM KaXKJIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeAarorudeckuii paboTHUK oOparaercs;

- IGUCTBUS, JKECThI, MEPEMEIICHUs] TeJarornyeckoro paboTHHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyatHass wuHGOpPMAIU TPEAOCTaBIseTCsT KpymHbIM 1pudTom (o 18
MyHKTOB), TOTAJIHHO O3BYYHBACTCS;

- oOecrieunBaeTCss HEOOXOMMBIN YPOBEHBb OCBEIICHHOCTU IMOMEIIICHH;

- MPEJIOCTABIISCTCSI BO3MOXHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUHN U MIPABO 3aMUCU 0OBSICHEHUN HA TUKTO(OH (TI0 JKEeJTaHUI0 00YJaroIInXCs).

dopma TIpOBEACHUS TEKYIIeH H TPOMEKYTOUYHOW  arTecTaluu s
oOyuaromuxcsa ¢ OB3 u MHBaNUIOB Oompenensercs NeaarornueckuM paboOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM 1iaHoMm. [Ipu HeoOxoammoctu oOyuaromemycs ¢ OB3,
MHBAJIUAY C YYETOM MX MHJMBHUIYAIbHBIX MCUXO(PU3NUECKUX OCOOCHHOCTEHN JaeTcs
BO3MOKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTAIMI0 YCTHO, MMCbMEHHO Ha Oymare,
NUCHMEHHO Ha KOMIIbIOTEpE, B (popMe TECTHUPOBAHUS U T.II., TUOO MPEAOCTaBISACTCA
JOTIOTHUTENIBHOE BpeMS ISl IIOJrOTOBKH OTBETA.

8. MeToanueckue peKOMeHIANUM I NpenogaBatesieil M0 OpraHu3aluu
BOCIIUTATEJIbHOU PAa0OTHI C 00yYaIOIIMMHUCS.

Mertoaudeckoe o0ecreueHre mporecca BOCIIUTAHUS 00yUYarOIINXCs BRICTYIIAET
OIHUM W3 ONpeAeNSIonuXx  (akTOpoB  BBICOKOIO  KadecTBa OOpa3oBaHMS.
[IpenogaBarens By3a, JAEMOHCTPUPYS BBICOKMH NpOo(EeCCHOHATU3M, 3PYAHUIIUIO,
YETKYI0 TPAKIAHCKYIO MO3UIINI0, CAMOIUCITUILIMHY, TBOPUYECKUN MOAX0/ B PEIICHUHN
mpodeCCHOHANBHBIX 3aJlad, B XOA¢ 00pa30BaTEIBLHOTO IMpoIlecca CIOCOOCTBYET
(bopMUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipy peanuzanuu JUCHUIUIMHBI  IIPENojJaBaTelb MOXET HCIOJIb30BaTh
CJICTYIOIINE METOJIB BOCITUTATEIIFHON pabOTHI:

- MeToabl (POPMHUPOBAHUS CO3HAHUS JIMUYHOCTH (Oecena, TUCITYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, IMPUMEP, CAMOKOHTPOJIb, paccKas, COBET,
yOeXKICHHUE U AP.);

- METOJbl OpraHW3allMu ACATEIbHOCTH U (OPMHUPOBAHUS OMbITA MOBEIACHUS
(3amanue, OOIECTBEHHOE MHEHHE, TeJaroruyeckoe TpeOoBaHUe, TMOpPYyUYEHHE,
MpUYyYEHUE, CO3/IJaHNE BOCIIUTHIBAIOIINX CUTYyAIui, TPEHUHT, YIIpa)KHEHUE, U AP.);



- METOJbl MOTHBALIMM JEATEIHOCTU W TMOBEACHUS (0J00peHHE, MOOIIPEHUE
COLIMAJILHOM aKTHMBHOCTH, MOPHUIAHUE, CO3JaHUE CUTyalllMil ycrexa, CO3JlaHue
CUTyaIui JUIsl SMOIMOHATLHO-HPABCTBEHHBIX MEPEKUBAHUN, COPEBHOBAHUE U JP.)

[Ipu peanuzanuu  AUCHUIUIMHBI  TpenojaBaTedb JOJDKEH  YYUTHIBATH
CJIEIYIOIINE HANPaBICHUs BOCIIUTATEIbHOMN €SI TEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 60cnumaHue:

- popMupoBaHre y OOydYarOUIMXCSl UEJIOCTHOIO MHPOBO33PEHUS, POCCUICKON
UJCHTUYHOCTH, YBOKEHUS K CBOCH ceMbe, 00IIEeCTBY, TOCYapCTBY, IPUHATHIM B CEMbE U
OOIIIECTBE JYXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIlHOHATIBHOMY,
KyJbTYPHOMY M HMCTOPUYECKOMY Hacyeaunio, (OPMUPOBAHUE CTPEMJICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popmMupoBaHUE Y 00YYAIOIIUXCSI aKTUBHOM TPAXKIAHCKON MO3UIIMU, OCHOBAHHOMN
Ha TPAJULIMOHHBIX KYJbTYPHBIX, JYXOBHBIX W HPABCTBEHHBIX IEHHOCTSIX POCCHICKOTO
oOmiecTBa, JJisi TIOBBIIICHHS CIIOCOOHOCTH OTBETCTBEHHO PEAJM30BHIBATH CBOU
KOHCTUTYIIMOHHBIE MpaBa U 00s3aHHOCTH;

- pa3BUTHE TIPABOBOM M MOJUTUYECKOU KYJIbTYPhl O0YUaIOMIUXCS, PACITUPEHUE
KOHCTPYKTUBHOTO Yy4YacTHsi B TPHUHSATHU PEIICHUM, 3aTparuBaroIIUX HUX IpaBa H
UHTEPECHI, B TOM YHUCJIE B Pa3IMYHBIX (hOpMax caMOOpraHU3aIliy, CaMOYyIPaBICHUS,
00111eCTBEHHO-3HAUYNMOM JIeATEeIIbHOCTH;

- popMHpOBaHHE MOTHUBOB, HPABCTBCHHBIX W CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOMIMX  MPOTUBOCTOATH  3KCTPEMHU3MY, KceHopoouu,
OUCKpUMHUHAIMA TI0 COLMAJIbHBIM, PEJIIMTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM
NpU3HAKaM, MEXITHUYECKOM M MEKKOH(ECCHOHATBbHOW HETePNUMOCTH, IPYTUM
HETaTUBHBIM COLUAIIbHBIM SIBJICHUSIM.

LlyxoeHno-npascmeennoe gocnumanue:

- BOCIIUTAHUE YYBCTBA JIOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXXEHUS K POJIUTEIISAM, YUUTEISAM, JIFOJISIM CTapIIEro MOKOIEHUS;

- popmMupoBaHMEe TPHUHIMIOB KOJUIGKTUBU3MA U  COJUAAPHOCTH, JyXa
MUJIOCEPANST W COCTpaJaHMs, MPUBBIYKKA 3a00TUTHCS O JIIOASX, HAXOIAIIUXCS B
TPYAHOW KU3HEHHOW CUTYaIluH;

- hopmMupoBaHKe COMUIAPHOCTA M YYBCTBA COLMAIBLHON OTBETCTBEHHOCTH IO
OTHOLIEHUIO K JIIOJSIM C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 30POBbsI, IIPEOJIOJICHUE
MICUXOJIOTUYECKUX OapbepoB IO OTHOLICHHID K JIIOASM C OrPaHHUYECHHBIMU
BO3MOKHOCTSIMU;

- popMupoBaHuE SMOIMOHAIHLHO HACHIIIEHHOTO W JIYXOBHO BO3BBIIICHHOTO
OTHOIIIEHUS K MHpPY, CIIOCOOHOCTH M YMEHHS NepeAaBaTh APYTUM CBOW 3CTETUUECKHMA
OTIBIT.

Kynemypno-npoceemumenvcrkoe eocnumanue:

- hopmMupoBaHHE FCTETUYECKON KapTUHBI MHPA;

- hopmupoBaHHe yBaKEHHUS K KyJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJa, Kpas,
CTpaHBbL;

- MOBBILICHUE MMO3HABATEILHOW aKTUBHOCTH O0YYAIOIIUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popMHpoOBaHHE Yy 00YYAIONIUXCSI HAYYHOTO MUPOBO33PEHUS;

- popMHpOBaHE YMEHUS MOIy4aTh 3HAHMUS;
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OneHouyHble MaTepHaibl MO AUCHUIUIMHE, MPEIHA3HAYEHHBI JJIsI OLICHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUSI KOMIIETEHIIUM.

OueHuBaHuEe pe3yJlbTaTOB OOYYEHUS MO JUCHUUIUIMHE OCYIIECTBISIETCS B
pamkax Tekymiero koHTpoJisa (TK) u nmpoMexxyTodHOM aTTecTalyu, IPOBOJUMBIX IO
6abHO-peiiTunroBoit cucreme (bPC).

1.Texnonornueckasi kKapra

Cemectp 1
PeitTuHroBBIE TOKA3aTEHN
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Pa3nen 1. « JIuneitnas anredpa | TK1
Y AaHAUTUTUYECKAS] TEOMETPUSI»
b 15 | 0 15 | 15
Paznen 2. «Marematuueckuit
ananu3. Yacte 1»
KonTponshas pabora 15
Paznen 2. «MaremaTudeckuit TK2
15| 0 15 15
ananu3. Yacte 1»
KonTponsnas pabora 15
Pa3znen 1. « JIuneiinas anredopa | TK3
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Paznen 2. «MaremaTudeckuit
25 | 0 | 25 25
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Paznen 3. «Teopus
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0-45
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aganus. YacTe 2»

Kontponbshas pabora 15

p 4. « M i TK2
asaena 4. « MaremaTu4ecKuii 15 | 0 15 15
ananu3. Yacte 2»

KontponbsHas pabora 15

Paznea 4. « MatemaTHueckuii TK3
4 2

a"anus. Yactp 2» 25 | 0 | 25 o5

Pa3znea 5. «OcHOBBI TEOpUH

T10JI>»

KontponbHas pabora 15

Komnoksuym 10

IIpomexyTounas arrecranmust | OM2

(3x3amen) 0-45

B nucemennoi hopme mo
0-45
ouneram

Cemectp 3

PeliTHHTOBEIE ITOKA3aTEIN

HaumenoBanue paznena

®opMBbI U BU
KOHTPOJIS
| TekymHii KOHTPOIH
JlomoJIHUTETbHBIE
bamel k TK1
Il Texymuii KOHTPOJIb
JlomoJIHUTETbHBIE
bamrel k TK2
Il Tekymuii KOHTPOIH
JlotioTHUTE TbHBIE
bamrel k TK3
Hroro
IIpomexxyTouHas
aTTecTarus

Pazneu 6. «Teopust pyHKIMIA TK1
KOMIUTIEKCHOTO IEPEMEHHOT 0%

15 0 15

[N
o1

KonTponbsHas pabora 15
Pa3znea 7. «Onepaunonnoe TK2
WCUUCIICHUE»

15| 0 15 15

KonTponbsHas pabora 15

Paznen 6. «Teopust GpyHKImii TK3
KOMIUIEKCHOTO TIEpEMEHHOT 0%
Paznen 7. «OnepaninoHHoe

P 25| 0 | 25| 25
HACYHCIECHUE
Pasgen 8. «HucneHurle

METOObI>»

KonTponbsHas pabora 15

KomokBuym 10

IIpomesxyTounasi arrecranust OM3
(3auyer)
B nucemenHoit gpopme no

0-45

0-45
oneram

2. OuleHOYHbIE MATEPHAIHI TEKYIEr0 KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu
[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS 10 JUCUHUILIIUHE:



YpoBeHb cHhOpMHUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIMHU

Huxe

Boicokuit | Cpeanuit Huzkuit
3amnaHu- CpeaHero
Koz Koz POBAHHBIE o1 85 110 100 o1 70 110 84 | 0T 55 110 69| 0T 0 110 54
KOMIIe- | WHIWKATOpa PE3YIbTaThI
TEHIMH | KOMIIETEHIIMU | OOYUYEHUS 11O Illxana oneHnBaHUs
UCITUTUTAHE HEYJI0B-
Auch yIOBIIET- YA
OTJIMYHO XOpOLIO JIETBODPH-
BOPUTEIBHO
TCIIbHO
3aYTEHO HE 3a4TEHO
3HATH:
OCHOBHEBIE
TOHSITHS U
BEPIKICHUS
YTBEPAIL . 3Haer [Tnoxo
AQHATUTUICCKOM
OCHOBHBIE€ | 3HAET YpoBeHb
FEOMETPHH, 3Haer .
o MOHSITHSI U | OCHOBHBIC | 3HAHHMA
JTUHCHHON OCHOBHEBIE
YTBEPXKJC | MOHATHUS W | HIKE
anreopsl, MOHSTUS U
HUS, YTBEPXKAC | MHHHMAJ
MaTeMaTH4YeCKO | YTBEPKJIE
MOXKET HUS, BHOTO,
T'0 aHaJIM3a, HUS,  HE
JOTYCTHTD | IOTIYCKaeT | JIOIycKae
TEOpUHN JOITyCKaeT
. HECKOJIBKO | MHOTO T TrpyObIe
BEPOSITHOCTEH, | omInOOK
HE TPYOBIX | MEJIKHX OIIMOKHU
TEOPHH TIOJIA,
OmuooK 01115 (T 3
CHeIMaIbHbBIX
pazaenon
MaTeMaTHKU
YMETh:
pemiarb
OCHOBHBIE
3a/1a4uu
AHAITUTUYECKOU YMmeer YMmeer [Ipu
OIIK-3 | OIIK-3.1. T€OMETPHUH, Ymeer pemaTh pemaTh perieHnu
JUHEHHON pemiatb OCHOBHBIE | TUIIOBBIE | THUIOBBIX
anredpsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTu
MaTEeMaTHYeCKO | YECKUe YEeCcKue YyecKue YEeCKHUX
ro aHajIu3a, 3a/1auM, HE | 3a]lauH, 3ajauu, 3a1a4
Teopuu JOIYCKAaeT | JOMYCKAaeT | JOMyCKaeT | JOIycKae
BEpPOSATHOCTEH, | OMHMOOK HEOOJIBIIIA | MHOTO T rpyObIe
TEOPUH TIOJIA, € OMOKU | OIHOOK OIIHUOKU
CHEIMAIIbHBIX
pas3zienoB
MaTEeMaTHKU
BJIQJICTh:
Bnaneer
Bnaneer A
Bnaneer HekoTopsl | He
OCHOBHBIM
pa3IYHbI MU BIIaJIeeT
OCHOBHBIMHU u
MU TUTIOBBIMH | METOJAMH
MeTOo/IaMu METO/IaMu
METO/IaMu METOJIaMU | pellIeHus
peleHus 3a1au peleHus
peleHus pelieHus | 3ajaad,
MaTeMaTHYeCKO 3amad,
3ama4, He 3ajad, JIOTTyCcKae
ro aHanau3a JOTTYCKaeT
JOTTYCKaeT JOTYCKaeT | T TpyoObie
MEJKue
(911150 3 MHOTO OIIHUOKU
OIINOKU

[)1105(010) 8




OreHKa «OTJMYHO» BBICTABJISETCS 33 NOJHbIE U COOEePICAMeENbHble OMBembl
Ha 60npocul buiema (meopemuieckoe U npaKmuieckoe 3a0anue),

OrneHka «XOpoIIo» BHICTABISAETCS 3a oOmeemvl HA BONPOCHL Oulema
(meopemuueckoe U NpaKmMuyeckoe 3a0auue) ¢ HebOIbUUMU OWUOKaMU 8
UBLOJHCEHUU,

OneHka  «yJ0BJIETBOPUTEIBLHO» BBICTABISIETCA 3@  BBIIIOJIHEHHE
KOHMPOJIbHLIX pabom 8 cemecmpe U KOJIOKGUYM;

OreHKa «HEY/I0BJIETBOPUTEIbHO» BBICTABJISACTCS 3a ClIaboe W HETOJHOE
BBITIOJTHEHUE KOHMPOJIbHBIX pabom 8 cemecmpe U KOJLIOKSUYM.

3. IlepeyeHb OLIEHOYHBIX CPEICTB
Kparkas xapakTepuCTHUKa OLIEHOYHBIX CPEJCTB, UCIIOIB3YEMBIX MPU TEKYILEM
KOHTpOJIE YCIIEBAEMOCTH M TNPOMEXKYTOYHOM aTTECTAlMM OOy4Yarollerocs 110

AUCHHUIIIINHC:
HanmenoBanme Omucanne
OIIEHOYHOTO Kpatkast xapakTepucTrka OIeHOYHOTO CPE/ICTBa OIICHOYHOTO
CpeICTBa CpEeICTBA

C €ACTBO IIPOBECPKU €HUU IIPUMEHSTEL ITOJIyYE€HHEIE Kommrexr

KontponbHas p POBEPKH yM p i KOHTPOJIBHBIX
3HAHUS JUIS PEUICHUs 3a/1a4 OINPEICICHHOTO THIA TI0 .

pabora (KaTP) 3aJIaHui 110

TEME HUJIN pa3acily BapuaHTaM

Cpe/icTBO KOHTPOJII YCBOCHHS y4EOHOrO MaTepuaia
TEMBI, pa3jeia WIK Pa3/ieioB AWCIHUILIAHBI, OPraHU30-
BaHHOE KaK y4eOHOE 3aHsATHE B BHUJE coOeceoBaHUS
MIPETOIaBaTEIIS ¢ 00yJAIOIIIMMUCS

Bomnpocsr o Temam /
pazzienam
JCIIATUTHHEI

Komnoxsuym (K)

4. TlepeyeHb KOHTPOJBbHBLIX 3aJaHW WJIM HHbIEe MaTepHUAJbI,
Heo0XoauMble [JIl OLeHKH 3HAHWil, YMEHHMA M HABBIKOB, XapaKTePH3YIOIIUX
3Tanbl GopMHUPOBAHUA KOMIETEHUMIA B Mpolecce OCBOEHUs JUCITUNIUHBI

IIpoBepsieMass ~ KOMIIETEHIIUS: OIIK-3 —  CnocobeH  NpHUMEHSTH
COOTBETCTBYIOIINK  ()U3UKO-MAaTEMaTUUECKU  ammapar, METOAbl aHalu3a W
MOJICTTUPOBAHUS, TEOPETHYECKOIO M OSKCICPUMEHTAIHPHOTO HCCISIOBAHUS TIPH
pemennu npodeccuonanbHbIx 3a1ad, OIIK-3.1 - O6nagaeTr HaBBIKAMU MTPUMEHEHUS
MaTeMaTHYEeCKOIo anrmapara.

CEMECTP 1
TK1
Paznea 1.
KonTtponsHas padorta
1 1 -1
1) Beruncnute onpenenurens 3-ro nopsiaka | 1 —1 1




1 -2 0 1
— 1 3 -1
2) Beruucnure onpenenurens 4-ro nmopsijaka
0 4 0 5
2 -4 1 1
1 2
2) IlepeMHOXUTH ManI/IIII)I(l 23) 3 0l
0 12 01

x+2yv+z=4
3) Pemmre cucremy ypaBHEHUI {Ex —5y+3z=1,
2x+7y—z=28
4) Pemnte cucremy MeronoM ['aycca
21+ 2y — 223 — x4 =4,
3.’171 + 8.”1’72 — 4.’134 = 14,
1+ 3x0+ xy — x4 =05.

5) Beruncnute miomans Tpeyroibauka ¢ BepumHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)

6) Beruncnute 06beM napasuienenunena ¢ sepmraaMu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3, 2,1)

7) BeraucauTh MI0MIab MapauieiorpaMMa, IIOCTPOSHHOTO Ha BeKTopax a u b,

a=p+2¢,b=3p—qlpl=1lgl =2, =3

8) CocTaBuTh ypaBHEHHUE TIPAMOM, pOXoAsIIEH Yepes Touky M, (6,4) u Touky nepeceyeHus
npsMbIX X +y—3=0,x—-2y—6=0.

—_— —
9) Haiitu kocuHyc yria Mexay Bekropamu ABu AC,

rned(2,—8,—1), B(4,—6,0),C(—2,—5,—1).

10) dansr Bepmunabl TpeyroasaukaA(l,2,4), B(-2,5,0), C(2,1,1). Haiiaure ypaBHEeHHE MeAMaHBI
AK, ypaBHenue BoicoThI B/I.

11) Haitmure paccTosHue OT IUIOCKOCTH X-2Y+27+4=0 no Touku A(0,1,2).

12) Mausr koopauuaTel Touek A(4; -1;-2 ), B(2;2;-1), C(-3; 3;1),D(1;2; 3).
Haiitu:

koopuHaThl BektropoB AB , CD,2AB +3CD ;

moayau BekropoB AB, CD ;

ckaispHoe npousBenenne AB wu CD ;

KOCHHYC yriia Mmexkay Bekropamu AB u CD ;

BekTopHOe npousseaenne AB u CD ;

IUIOMIAIb TPEYTOJbHHUKA, TIOCTPOCHHOTO Ha BekTopax AB , CD);
o6bem nupamussl ABCD.
13) Hansl yetbipe Touku MO(3;-2;1), M1(2;0;4), M2(1;3:4), M3(-4;2;3).
Haitru:
ypaBHEHUE NPAMOU, mpoxoasdiel yepes T. M2, M3;
ypaBHEHHE TI0CKOCTH P, mpoxonsuieit uepes . M1, M2, M3;
HaiTu paccrostaue d ot P 1o MO;
Hanucath ypaBHeHHe miockoctu P1, npoxonsmeii uepes 1. MO || P.
Paznea 2.
KonTtponsHas padorta

2n+3y"

1)lim [—} o 2) lim =2 3) lim(2 — 3""”5:‘5)5,1':%
n—o W2Zntl " =1 Inx " =0 '

S P - s ntl -2 2

. nyERTt+YIR"+1 i 2n+3 . [x~+3x+2)"

4) lim g 5) lim [ } - 6) lim a—"}'

n—on f —_— n—oo WIntl r—=—1x"+2x"—x—12
lx:'z+u:'z]w?—n+n"




1+ eo=3x (l+si:lz.rcos:r.r)cr*g .r L

14sin x cosf3x

7) lim ., 8) lim

=T S'Ei'! Tx =0

,9) lim

n—on Wnt Fl- Wn— J.

101 T2,

10) II}&M 12) im 3X+2:13) |im ﬂ

sin(Sxf2)cosx

T=T x—>0 OX+5 x—3 3x° —9x X—2 —4
_a\4X 5x%
15) im( 8 __1 };16) Iim(zx 3} 17) fjm 21
X—3 X2—9 X—3 X—>00 2x-1 x—>Ol—C082X
CEMECTP 1
TK2
Paznea 2.

KonTtponsHas pabora

= +f z
. x=v1l-t
1) Beramciute MpoM3BOAHYIO TApaMETPUIECKOM (DYHKIIMH: —
yv=tgy1l+t.
2) BeIumCIIHTE IPOU3BOIHYIO, YKA3aHHOTO nopsiaka: ¥ = (3 — x*) In® x, y™ =2
\ sin® x—tg Zx
3) Borumcnute mpesen ¢ moMoribio npasuia Jlomuranst: [im Ear—
LT C

o xt 1
4) Haitnure x,,;,, yakuaum y = — + =
dx—x>

4

5) CocTaBbTe ypaBHEHHE KacaTeIbHON K KPUBOM B TOYKE ¢ aOCIUCCOi Xp. ¥ = 1 Xg=2

X
6) Haiftu npousBoHyo oT byHKIuH ¥ = (sinx)®*
(x2—8), (et
120x°
12

8) IIpoBecTu uccienoBaHue U MOCTPOUTH IpaduK PYHKIIUU ¥ = P
oz

7) Haiitu mpou3BOAHYIO OT QYHKIIUH YV =

9) HaiimuTe MpOM3BOAHYIO TPETHETO MOPSIKA QYHKIIHH

10) Paznoxuts QyHKIMO ¥ = x° — 2x* + x — 5 B MHOrOwIeH Teiinopa, rae ¥y = 2.

= arcsin{x/+/x% + 42
11) BeryuciuTh 4acTHBIE MPOU3BOIHBIE BTOPOTO nopﬂzu(af e/ Ty

.2
12) HccnenoBath Ha SKkcTpeMyM .~ ot +yt -2z

2
13) HaiiTi mpou3BOAHYI0 QYHKIIUH &) y = 5 _x73.4 J7:0)y=e Xcosx + X

2
B)Y = \/3 2x —5eX

§/X_2 In x
CEMECTP 1

TK3

Pazpnen 2.
KontponbHas paborta
R
1) Beruucnure unTerpan fﬁ V1 — x*dx.
x® +x+3

(a?+a+1) (x+1)
dx

2) Beruncnure unTerpan J

3) Brrauciure HHTCIrpal _r S E—
sin x{1—zin x)

4) BeruucnuTe miaomnaas 06JacTy, orpaHMueHHOHN rpadukaMu GyHKIUI:

y=32 - z%, y— —4dx.




5) Bpluuciure UIMHY AYTM  KpPUBOM, 3aJlaHHOM  IapaMETPUYECKUMH  YpaBHEHUSIMU

x = 4(cost + tsint),
. 0=t=2.
v =4(sint —tcost),
xdx
6) BeruuciuTe onpeieeHHbI HHTErpal .[ \/_
5-4
2arctg(l/2) dX
7)Beruucnute onpeneeHHbIA HHTErpall _
sin x(1—sin x)

2arctg(1/3)

8) Brruncnure I/IHTGFpaJIJ x* cos 3xdx

2
9) BoluncauTh I/IHTGFpaIII)IJ'L:g 5X _ i + 7de; J'X_iwjdxi j(3X -1 24 4x;

Jx

dx 2 7 L
[x(3=x)"dx: [arctg xdx
n/6C0S" X 2 0

(2Inx+3)3 - g xdx: [x2
Iix dx; | tgxdx;[x

Paspean 3.

KounTtponsHas pabota

1) OTka3 MamuHbl TPOUCXOIUT, €CITH OTKA3bIBACT XOTSA OBl OJIUH MX JBYX arperatoB, U3 KOTOPBIX
OHAa COCTOUT. BeposTHOCTH OTKa3za IMEpPBOro arperata B TeUYeHHWE TrapaHTHitHOTO cpoka - 0,01,
Broporo — 0,03. HaifT BeposSTHOCTh OTKa3a MalIMHBI B TEYCHHE TapaHTUHHOTO CpPOKa. (CIOXK
BEPOSITH COBMECTH COOBIT).

2) JlaMImouKkH, U3rOTOBJICHHBIE HA 3aBOJIC 1, IeperoparoT B TCUECHUE MecsIa ¢ BepoITHOCTHIO 0,3,
Ha 3aBoJie 2 — ¢ BepoATHOCTHIO 0,8. bpUlM KyIUieHBI MO 3 JIAMIOYKM KaXJ0TO 3aBOJIa U OJHA U3
HUX BKpYy4YeHa B HacToJbHYyI0 Jjamny. Jlammouka B TeueHue Mecsina neperopena. Kakosa
BEpPOSTHOCTH, YTO OHA MU3TOTOBJICHA Ha 3aBOJIe 2. (YKa3zaHUe: UCTIOb3yiTe hopmyny baiieca)

3) B ypue 10 Genbix, 15 yepubix, 20 cHHUX U 25 KpacHBIX IapoB. Beinynu oauu trap. Haiitu
BEPOSTHOCThH TOTO, YTO BBIHYTHIN IMap: O€JbIi; YepHBIN; CHHUIN; KPACHBIN; OCIbIN WM YEePHBIH;

CUHUU WU KPACHBIN; OCJIbIi, YepHBIA WU CHHUM.
4)

X -2 -1 1 2
P 0,1 0,2 0.3 0,4

tll |x[>1,
f(X) = ———, [xk1l
5) 1l x?

Haiitu F(X), M(X), BeposTHOCTH momaganust B uarepsai (-2,1)

Pazngea 1-3.

Bompocs! kK KOJUIOKBHYMY:

Yro Takoe MaTpuiia?

YTo Takoe ONpeeTuTeNIb MATPHIIBI?

Kak BBIYHCIISIETCS ONPEICTUTENb MATPHUIIBI 2-TO MOPSIIKa?

B uem ocHOBHas ujes penieHus ypaBHeHuit MetooM ["aycca?
JlaiiTe onpeneneHne BeKTopa.

Jlaiite onpenesneHe KOMILUIAHAPHBIX H KOJUTMHEAPHBIX BEKTOPOB.
Yro Takoe KOOp,Z[I/IHaTE BeKkTOpa?

Yro takoe opTel i , j , k”

[IpaBuio ciioxeHus: BEKTOPOB C TMOMOIIIBIO KOOP/MHAT.

10 Kax Bbrumncnsiercss Moylib BEKTOpa a=(x,v,z)?

11. Kak BBIYHCIISIFOTCSI KOOPAUHATHI BEKTOPA, 33IaHHOTO JIBYMsI TOYKaMU?

WX NogakrwhpE




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.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S57.

. [aiite onpeneneHue CKaasipHOro NPOU3BEACHUS ABYX BEKTOPOB.
Kak Beruucnsiercs yros Mexay 1ByMsl BEKTOpamu?
Kak 3anuceiBaeTcs CKansipHOE MIPOU3BEICHUE IBYX BEKTOPOB B KOOpAWHATHOU (hopme?

VCIoBHs TIAPaLIeTEHOCTH M HEPHEH IUKYISPHOCTH ABYX BEKTOPOB a U b.
JaiTe onpeneneHre BEKTOPHOTO MPOU3BEACHUS IBYX BEKTOPOB.
I'eomeTpryeckuil CMBbICI BEKTOPHOTO IIPOU3BEACHMUS.

Kak 3anuceiBaeTcsi BEKTOPHOE NMPOU3BECHNE B KOOPAMHATHOM (hopme?

-+

JlaiiTe oIpejieJleHAe CMEMIAHHOTO IPOU3BEIEHHS TPEX BEKTOPOB da, b, €.
['eoMeTprueckuii CMBICII CMEIIAHHOTO MTPOU3BEACHUA.

Kak 3anuceiBaercs ycaoBUE€ KOMIUIAHAPHOCTH TPEX BEKTOPOB?

Kak 3anuceiBaeTcsi cMeIaHHOE MPOU3BEACHHUE B KOOPAUHATHOU popme?

Kak 3anuceiBaercs o01iee ypaBHEHHE IPSIMOM Ha MJIOCKOCTH, KAHOHUYECKOE YpaBHEHHE,
YpPaBHEHUE MpPSMOM, MPOXOJSIIEH 4Yepe3 JBE TOYKH, YPAaBHEHHME INPSIMOM B OTpE3Kax,
ypaBHEHHE MPSIMOM € YIIIOBbIM KO3 duiinenTom?

Kak onpenensiercst yroa Mexy npsiMbIMH?

[lepeuncnure ycnoBusi napauieIbHOCTH U MEPHIEHANKYISIPHOCTH JIBYX IPSIMBIX.
[lepeuncnure cnocoObl 3aJaHKs TIIOCKOCTH B IPOCTPAHCTBE.

Hanumure ypaBHeHHE TPSMOU, TPOXOIAIIEH Yepe3 ABE 3aJaHHBIE TOUKH B
MIPOCTPAHCTBE.

JlaiiTe onpenenenue GyHKITUH.

[lepeuncnure OCHOBHBIE 37IeMEHTapHbIE (DYHKITHH.

Jaiite onpenenenue cioxHONU (QYHKITHH.

JaiiTe onpenenenue npeneia GyHKIIUNA B TOUKE.

[TosicauTe Pu3nUecKnii ¥ TEOMETPUIECKHI CMBICIT TIPOU3BOHOM.

JlaiiTe onpeneneHne Npou3BOIHOM BTOPOTO MOPSIKA.

ChopmynaupyiiTe MpaBUIIO BEIYMCICHUS TPOU3BOIHOM OT criokHoM (yukimu Y = f[g(X)].
Chopmynupyiite npasuio Jlonurans.

Jlaiite omnpeneneHue HKcTpeMyMoB (¢yHkuu. ChopMynupyiiTe HeoOXoaumoe U
JOCTATOYHBIE YCIOBUS HKCTPEMYMA.

Kak uccnenyercs BBITYKIOCTb (PYHKIIUU?

Uto Ha3bIBaeTCs TOUKOM neperunda pynkuun? Kak HaxoAsaT TOUKH neperunda?

UTto Takoe acCUMITOTHI (GYHKIIMU U KaK OHU HaXoAaTcs?

YT0 Takoe KOMILIEKCHOE YK CIIO?

Kakue popmbl 3ammcu KOMILIEKCHOTO YHCIIa Bbl 3HaeTe?

3amumure Gopmyny Diepa.

Jaiite onpenenenue nepBooOpasHoit pyHkiuu. CKOJIBKO MEepBOOOPA3HBIX UMEET Kaxaast
GbyHKIMS ¥ oyemy?

JlaiiTe onpeneneHre HEOMPEAEICHHOIO HHTErpaa.

[Iepeunciure OCHOBHBIE CBOMCTBA HEONPEEICHHOTO HHTErpaa.

B uewm 3akirouaercs uaes MeToa 3aMeHbl IEPEMEHHBIX ?

3anuiute GopMyIy UHTETPUPOBAHUS IO YACTSIM.

Jaiite onpeneseHne onpeAeIeHHOro HHTerpana.

['eomeTpuueckuii CMBbICIT ONIPEAEICHHOTO UHTETPala U UHTETPAIbHON CYyMMBI.
@uU3NYECKUI CMBICI ONPENIEICHHOTO UHTErpaa.

[lepeunciure OCHOBHBIE CBOICTBA ONPEEIEHHOTO HHTETpaa.

3anumure popmyny Herotona-Jlelioauna.

Jaiite onpenenenue GyHKINH IBYX TEPEMEHHBIX.

JlaiiTe onpeeneHne 4YaCTHBIX MPOU3BO/IHBIX.

Kax BbIUMCHsIitoTCsl YaCTHBIE MPOU3BOIHBIE?

Haiite onpenenenue nuddepeHuanos GyHKIUN ABYX IEPEMEHHBIX.

Kak Haxonsarcst skcTpeMyMbl (QYHKIIUN HECKOJIBKUX MEPEMEHHBIX.




CEMECTP 2
TK1

Pazpnen 4.

Kontponsnas pabora
2
1) Pemnte nuddepenumansroe ypapHeHue y' = Lz +a¥io
X X
2) Pemmre nuddepenumnansuoe ypapuenue y' + 2xy = 2x3y*3, y(0) = v/2.

3) Pemmre uddepennuansroe ypaaerne (2x + 5y)dx + (5x +3y?)dy =0

4) Pemnte muddepeHiaabHOe ypaBHEHUE Yy + y_ sinx, y(z) = l
X T

5) Pemmre muddepennuansaoe ypasaerne 2y + Y —Yy = 2e”

6) Pemmre nuddepennuanshoe ypasaenue Xy" + y" =1.

7) Pemnre nuddepennuanshoe ypasaenue Y' + 2y’ +5y = —sin 2X.

8) Pemmte muddepennmansroe ypasrenne yoy” +4 =0, y(0) = -1, y'(0) = 2.

9) CreprkeHb JUTMHOKO 2| ¥ MJIOIIAABIO0 MOMEPEYHOTO CeUeHHs SHAa KOHIIAX MUMEET OMHAKOBYIO

temreparypy t. [To crepkHio ipoxoauT Tok |, rumotHOCTH KOTOpOoro i=1/S. Haiiti pactipenenenue

TEIUIOTHI TI0 CTEPXKHIO, €CJIM MaKCHUMallbHasi TeMerneparypa B IieHTpe ctepxkHs[. [IpeneOpedn

MOTepel TEeIIOThl B OKpyXKawmyr cpexy. (Ykazanue: coctaBuTh nuddepeHnmnanibaoe

ypaBHEHHE 2-TO TOPS/IKA, Pa3pEIIEHHOTO OTHOCUTEIFHO MTPOU3BOTHOMN).

(22 +23)
22

11) 3anucarp uncio z; = 4i B TpUrOHOMETPHYECKOI U IOKa3aTeNbHOH (opMme.

12) Berueptuts 06macts |Z—1-i[>1,0<Imz<2,0<Rez<?2.

13) Pemure ypaBHEeHHS:
yy'=—2x y" 46y +13y =0, y == y" 42y =3y =0

10) Haiitu 3HaueHHE BRIPAKCHHUS , 2, =1+31,2, =1+2i,2;=4-1.

3}_1 p
CEMECTP 2
TK2

Pa3pea 4.
KontponbHas padoTa

1) HccnenyiiTe Ha CXOQMMOCTD PSIT %O: () 2n+1 .
n=1 n(n+1)

3
2) Haitnute 0061acTh CXOAMMOCTH psijia § (n-2) (x+3) 2n.
n=1 2n +
3) Paznoxure f(x) =In(2x+1) O CTENCHIM (X - 2) » cremeHHOI psL.
0,2
4) Beruucnure UHTErpa Ie"3x2dx. ¢ TouHocThro 110 0,001.
0

5) Paznoxwute B psig @ypre pynknuto f(X) =sin 2x, X € [-x, 7]
6) Haiitu cymmy psina Ozo: #
n-9n® —14n + 48
1

7) Pa3noxuthb
416 — x

_TI0 cTeneHsaM X




8) Paznoxuts f(X)=C0S(X —4)mo crenensm (X + 2)

9 HccnenoBaTh Ha aOCOMIOTHYIO UITU YCIIOBHYIO CXOJIMMOCTD § (_1)“ -
) 2 (>)\2
n=1 (2n-1)%(2n)

5
o0

10) Haiiti 06macth cX0MuMOCTH Y
n—1 (n+1)

11) BeruncnureIBOMHON HHTETpaAT ﬂ (12x°y? +16x°y*)dxdy;D: x =1y = x*,y = —Jx.
D

(X + 5) 2n+1'

12) Haiigure minomniaas GUrypbl, OrpaHU4eHHON TAaHHBIMU JIMHUSIMA

X
—,y=4/3x.
73 y
0

1 0o 0
13) Vi3sMeHuTE NOPSIOK HHTETPUPOBAHUS jdy _[ fdx + jdy j fdx.
-2 2y 1 -y

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

y2—2y+x* =0,y —4y+x* =0,y =

* N+6 ®
15) HccnenoBaTh CXOAMMOCTD PsiIbL: 1. Z

1
2. . ,
N 1nJ_+4 2_:12n+5 2_:15”‘1\/5

* 1 ® ® > 4n +1 6n+5

4 Z 2 5-27-6-2( ] Z Z Z
CEMECTP 2
TK3
Pasnen 4.
Konrponsnast paboTa

1 5x Y
1) Beranciants J dx J’ dy J’ 27d7

-1 0 0

2) Haiiti 06bem o6mactu V: 87 = X2 + y2, Z :%.

3)T6J'IO \Y 3a/IaHO OI'paHUYKUBAOIIMMH €I'0 IIOBCPXHOCTAMU, K -TIJIOTHOCTD. Haﬁ,[[HTe MaccCy Telia.

64(x* +y?) =2, X" +y* =4,y=0,2=0(y>0,2>0), u w

4) Haitgure 00beM TCJa, 3aJlaHHOI'O OI'PaHHYMBAIOIIUMHU €TI0 ITIOBCPXHOCTAMU

5) BbraucinTh HHTETpas ”J xdxdydz, V:y=0,y=1,x+2z<1,x>0,z>0.
\Y
6) BIuucIIuTh HHTETPAJIBL:

JJD(X+ y?)dxdy ,rmeD:y=x3,y=1,x=0.
I, (2xyz+ x?y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.
JII, dxdydz, D: x+y+z=1, x=0, y=0, z=0.




Paspean S.
Kontponsnas padora

1) Beruncinure uHTerpai J x2dl , e L — rpanuna tpeyronbuuka ¢ sepmunamu A(1,0), B(2,1),

L

C@12).
2) Haiigute paboty cunel F npu nepemenienuu Baoib JnHuu L ot Touku M k Touke N

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

3) BeruucnuTe moBepXHOCTHBINM HHTErpal 1-ro poaa “ zds, o —yacTh runepOOINUECKOTO

o

napabosionga Z = XYy, BeIpe3aHHas [IWJIUHIPOM X2 + y2 =4.

4) Haiigute NOTOK BEKTOPHOTO MOJIS @ YEPE3 YaCTh MOBEPXHOCTH S, BBIPE3aEMYIO IJIOCKOCTHIO
P (Hopmais BHEHIHSS K 3aMKHYTOW TIOBEPXHOCTH, 00pa3yeMoil JaHHBIMH TOBEPXHOCTSIMH).

a=Vyi—-xj+k,S:x*+y*=z%(@z>0),P:z=4.

5) Beruncnoure uHTErpan J ydl , tne AB — myra smnumnca X = 2cost,y =3sint,0<t< /2

AB

6) [Ipumenus popmyny I'prHa BEIYNCIATE HHTETPAT § xy?dy — x2dx, rae L — okpyKHOCTB

X +y

L

7) BerauciuTe MOBEPXHOCTHBIM HHTErpal 2-T0 poja “ ydxdz, rme o —BepxHss CTOPOHA YaCTH

o

napaboJsonaa X2 + y2 =7,0<z<2.

8) C momoursio opmyinsl Octporpaackoro-I'aycca HaluTe MOTOK BEKTOPHOTO OIS

F=x3%+ y3j +23k Yyepes MOJIHYIO TOBEPXHOCTh upaMuasl X+Y+2=1,x=0,y=0,z=0 B

HallpaBJICHUHU BHEIITHCH HOpMaJIn

9) HaiiTu 1IMPKYJISAIUIO BEKTOPHOTO TOJIs @ BIOJIb KOHTYpa / (B HampaBlICHHH,

COOTBETCTBYIOIIIEM BO3pACTaHUIO mapamerpa t).

a=yi—xj+z°k, I':

V2 V2

X = —cost, y = — Ccost,
2 2

Z=sint.

10) Haiitu paGoty cumst F =Xy -i + X2 - j Bnoms kpusoit | 1y = X2 ot TouKH (0,0) o (1,1).

11) Haiitu quBepreHuuio u poTop BekTopHoro mons F = Xi + Xzj — ZK. Onpenenuts Tom moss.

Pa3znea 4-5.
Bormpock! k KOJIOKBUYMY:

1.
2.
3.

Haiite onpenenenue qudQepeHnnanbHOr0 ypaBHEHMs.

Haiite onpenenenue 3agaun Komm.

Ilepeunciure OCHOBHBIE YpPaBHEHHUS IIEPBOTO IOPSAAKA, YKAXKUTE METOABI UX
MHTETPUPOBAHMSL.

Jaiite onpenenenne qudQepeHnnanbHOro ypaBHEHHs! BHICIIETO MOPSJIKA.




5
6
7
8
9

Meroasl HHTErpUPOBAHUS YPABHEHUN, JOIYCKAIOIIUX ITIOHUKEHUS MTOPsIIKa.
. JlaiiTe onpenenenue nuHeHOTO MU GepeHIaIbHbIE YPaBHEHUS BBICIIETO MOPSIKA.
. Jaiite onpenenenune 4uCIOBOro psiaa.
. JlaiiTe onpenesieHue CXOAUMOCTH U CYMMBI psija.

Heo0xoanmoe ycinoBre CX0IMMOCTH.

10. ChopmynupyiiTe MPU3HAKK CXOAMMOCTH PSAOB C TOJOKUTEIBHBIMU WICHAMU: MMPU3HAK

1

CpaBHEHUSA psANOB, MpusHaku [lanambOepa u Koru, mHTErpanbHbIi NpU3HaK.
1. JlaiiTe onpeneneHnue 3HaAKOTIEPEMEHHOTO Psi/a.

12. JlaiiTe onpenencHe aOCOMIOTHON U YCIOBHOM CXOAMMOCTH.
13. Chopmynupyiite npusHak Jleiibnuma.
14. JlatiTe onpenencaue GyHKIIMOHATBHOTO PSJIa.

1
1
1
1
1
2
2
2
2

5. [laiite onpenenenue o0aacTu CXOIUMOCTH, PABHOMEPHOM CXOJAUMOCTH.
6. [laiiTe onpeneneHne CTENICHHOTO Psijia.

7. JlaiiTe onpeneneHne HHTEepBajia CXOAUMOCTH.

8. Psner Teiinopa u MakiopeHa.

9. [laiiTe onpeneieHre JBOWHOTO U IBYKPAaTHOTO WHTETPAJIOB.

0. Ilepeuncnure cBOWCTBA ABOIHOTO HHTETpaa.

1. JIBoiiHOM MHTErpall B MOJSPHBIX KOOPJHHATAX.

2. YKaXHTe TPUII0KEHHUS TBOMHOTO HHTErpaa.

3. [laiiTe onpeneneHre TPOMHOTO M TPEXKPATHOTO WHTETPAJIOB.

24. Tlepeunciinre CBOMCTBA TPOWHOTO MHTETpaIa.

2
2
2
2
2
3
3
3
3

5. TpoiiHo# uHTErpaji B HMJIMHAPUYECKUX U CPeprudyecKrX KOOpAuHaTaX.
6. YKaxnTe MpHII0KEeHUSI TPOWHOTO WHTErpaa.

7. YTo Takoe KPUBOJUHEHHBINA HHTErpal 1-ro poaa?

8. Kak BrruncnsieTcsi KpuBOJWHEHHBIN HHTETpai 1-ro poxa?

9. Yto Takoe KpUBOJUHEHHBIH HHTErpall 2-T0 poaa?

0. Kak BeruncnsieTcss KpuBOJWHEHHBIN HHTETpai 2-ro poaa?

1. Kako#t ¢pm3uveckuii CMBICI MOBEPXHOCTHOTO MHTErpaia 1-ro poga?

2. Kakoii pusnuecknii CMbICT TOBEPXHOCTHOTO MHTETpaia 2-ro pojaa?

3. Kak Beruucisiercst potop?

34. 3anumute hopmyny Octporpaackoro-I aycca.

3
3
3
3

5. Kak BeruncisieTcss JTUBEPreHIus?

6. Kak Beruncnsiercst rpaiueHT?

7. Kakne reoMeTprU4eCcKue XapaKTePUCTUKH CKAISIPHBIX, BEKTOPHBIX T0JICH BBl 3HAECTE?
8. Kakue BuIbI BEKTOPHBIX IOJICH BbI 3HAETE?

Pa3n
KonTtponsHas padorta

3) Haiitu paznoxenue B psan Jlopana GpyHkmun f(z) =

CEMECTP 3
TK1

ea b.

1) UccnenoBath aHanuTHueckue cBoiictra pyukiuu f(z) = 7% +Im3z.

2) BbruncnuTh UHTETpA J|Z| dz,rae L- nyra okpyXHOCTH |Z| =lorz;=110012,=-1

L

%2 1o cTemeHsM Z
(z—2)(z+5)

4) Haitty Boraer GyHKIME f(z) = z3sin iz B €€ M30JIMPOBAHHON 0c000i Touke

z




e’ cos nzdz
5) Beruuciure uHTErpa _

=1 7% + 22

2n dx
6) Beruuciure uHTErpa j

0 3+sin X

+00

7) Boruucnure uHTErpai '[ ox

(x2 + 4x +13)2

—0o0

8) BerumciuTs:

e1+|7r .
| 7dz, Tme L- oTpe3ok oT ToukH z; =0 10 Zp =1+1.
L
(z-3)dz
23 (z-D(z+2)
[ﬁ 23 cos(1/ 2)dz
=8
CEMECTP 3
TK2
Paznen 6.
KontponbHas padoTa
1) Haiitu opurunan uzoopaxenuss F(p) = 2# :
pc+6p+10
2) Haiinute nzobpaxenue pynkiuu f(t) = cos? 8t +t%e .
3) Haiimute opurnnan uzoopaxenus F(p) = pT-i—l :
p(p” +4)

4) Pemnte muddepeHimaibsHoe ypaBHEHHE

X" =2x"+x' =4, X(O) =1 X’(O) =2, X"(O) =—2,5) Pemute cucremy auddepeHinaabHbIX

ypaBHEHUH

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

y'—2x-2y=0, y(0)=1,
6) Haiitu usobpaxenne mist f(t) =5+ 267t
7) Haiit opurunan pis F(p) = 2# :

p°+4p+5

CEMECTP 3
TK3
Pazgen 7.

KonTtponsHas padora

1)K xakoMy MHTEpBaIy IPUHAIJIEKUT KOPEHb ypaBHeHUS X* —4x? +1=07

2)B MeTo1e OJIOBUHHOTO JCJICHHUSI IS OTIPEICIICHUS IIPUOIKEHHOTO 3HAUCHHSI KOPHH X Ha
oTpeske (2,6) Halo MONOXKUTH X=3,X=4,X=5,X=2,5,Xx=3,5?

3) Ha ckosbko yactell cienyeT pa30OHUTh MPOMEKYTOK MHTETPUPOBAHUS, YTOOBI 1Mo (hopMmyrnaMm




MPSIMOYTOJIBHUKOB ¢ TOUHOCTHIO 110 0,1 BBIYMCIIUTE HHTErpall ff In x dx.

4) Tpunsis h = 0,1, MmeTogom Diiiepa perunTe ykazanHyro 3aaaqy Ko st ypaBHEHHsI
v’ =v+ 3x,v(0)= —1,x € [0; 0,5].

5) Metozaom Pynre-Kyrra, npunss h = 0,1, Haiiiute npuOIMIKCHHBIE PEIICHHS
nudpepernmansHoro ypasaenus ¥ = x — v, ¥(0) = —1,x € [0; 1].

6) ITo dhopmyse mapados, mpuHsaB 2rn = 10, BEIYKUCINTE ONPEACTICHHbBIH HHTETPa

JrJ. dx - =1
D.r:-l-p:pp :

Einx

1/3
7)BBIYHCIUTE HHTETPAT fﬂ " —dx ¢ Tognoctso 10 0,001.
X

8)MeTonom Diinepa HaliTn 3Ha4eHMs pemieHus MM EepPEeHIMATEHOIO ypaBHeHus ¥ = 3x — v,
ms kotoporo v(1) = 1, B matu Toukax otpeska [1;1,5], mpunss h = 0,1,

Paznen 6-7.

Bonpocsl kK KOJIOKBUYMY:

1. Tlouatue pyHKIMHM KOMIJIEKCHOM EPEMEHHOM.

2. ®opmyisl BO3BEICHUE B CTCIICHD U U3BJICYCHUE KOPHS M3 KOMILIEKCHOTO YHUCIIA.
3. ®opmysbl TPUTOHOMETPHUYECKUE U TUIIEPOOTHIECKUe () yHKITHH.

4. ®opmynsl JorapupmMuUecKas U nokazarenbHast PyHKINNA KOMIUIEKCHONW EPEMEHHOM.
5. Ycnosusa Komu-Pumana.

6. Tapmonmueckue QyHKIHM.

7. Wuterpan QpyHKIIMN KOMIUIEKCHON IEpEMEHHOM 10 KPUBOH.

8. Teopema Kot 11 0THOCBSA3HOH 00IaCTH.

9. Teopema Kot 111 MHOTOCBSI3HOH 001acTH.

10. UnTerpansuas ¢popmyna Komu.

11. Psan Teiwinopa, psan Jlopana.

12. Busbl 0COOBIX TOUEK M MX TPU3HAKH.

13. Beruet ¢pyHKIMH

14. TIpeoOpazoBanue Jlammaca.

15. Teopema moao6wusi.

16. Teopema cMereHus.

17. Teopema 3amna3apiBaHUsI.

18. Teopema bopens.

19. Yo Takoe oTneNeHne KOpHEl ypaBHEHHUS.

20. B uem uaest rpadpuuecKoro OTAeICHHS KOPHEH.

21. I'eoMeTpU4ECKil CMBICI METOA XOP/I.

22. l'omerpuvecKii CMBICI METOA KacaTelbHbBIX.

23. Yem ommyatoTcst OpMYITHI JIEBBIX U TIPABBIX MPSIMOYTOIEHUKOB?
24. T'eomerpudeckuii cMBICI (HOPMYITHI Tapador.

25. Kak npuOImkeHHO BBIYMCIUTE ONPEAEICHHbBIH HHTErpal Pa3IoKEHHEM ITOJbIHTETPATbHOM
¢dhyuakunu B psin Teitnopa(Maxiiopena)?

26. Meton HeonpeneneHHbIX KO3 PHUINEHTOB IPY PEILICHUH JIWHEHHOIO YpaBHEHHS.

JlJist MpOMesKyTOYHOM aTTeCTALIUM

OoM1
[Tpumepsbl 3K3aMEHAIIMOHHBIX OUJIETOB:




buner Ne 1
1. CxkansipHoe npou3BeI€HUE BEKTOPOB.
2. TlepBblii 3aMeYaTEIbHBIN IPEEI.

1Y%

. lim ( )
3. Bwrumcnure nmpenen: zeo \24 2
4. BbluMcIIUTE HHTErPAI j ﬁdx
x> —4x—-7
Bumer Ne 2
1. BekTopHOE NPOM3BEICHUE BEKTOPOB.

2. 3aMeHa epEeMEHHOU U METO/I MHTETPHUPOBAHHUSI IO YacTsAM B OIIPEIeICHHOM HHTETpale.
3. Bprumcnure miomaae napanenorpaMma, ocTpOeHHOTo Ha BEKTopax a = 3p + 2q
u b = 2p-q, ecnu m3BecTHO, uTO |p| =4, |b| = 3 M yron Mex 1y BekTOpamu p u q paBen 135°,
3
[ arctg /T da.
4. Beluucnaute uHTETpan !
buner Ne 3
1. CwmemanHOe MPOU3BEAECHNE BEKTOPOB.
2. BpIBOJA IPOW3BOHON CTETIEHHOHN (QYHKIIMH W TIPOM3BOTHOMN JIOTapu(PMUIECKON QYHKIIHH.
3. Brruamcnure 00beM TeTpadapa ¢ BEpIIMHAMH B TOUKAX
A1(-2,4,8), As(4,-1,2),45(-8,7,10),  A4(-3,4,-2).
6- X4
4. BpIMMCIMTE HHTErPAT I
X— 1
buner Ne 4
1. Ilpsamas Ha MIOCKOCTH.
2. 3aMeHa IepeMEHHOM, oABeIeHNE MO 3HaK qu(epeHnrana, UHTErpupoBaHys [0 YacTIM
B HEONPEJCIICHHOM HHTErpase.
X
. - 3x -4
3. HccnenoBath 1 MocTpouTh rpaduk GyHKIUU:
2
/ 22 cos z dee.
4. Bplunciaute UHTErpan o
bumer Ne 5
1. IlnockocThk B MPOCTPAHCTBE.
2. CBolicTBa ONPEAEICHHOTO HHTErpaja.
I1+3.’L'2 — &Iy =2,
2z — o + 225 =0,
3. Merozmom I'aycca pemure cuctemy ypaBHeHmit 301 — 20— x5 =4.
4. BpluucnuTe UHTErpaj J’ ﬂdx
X® +5X+7
buner Ne 6
1. TlpsimMas B mpocTpaHCTBE.
2. Metoj npsMOYroJbHUKOB, METO TPAIIELHH.
1171+5.1‘2+ 1‘3:37
2z — 3x2 + 3xa =8,
3. Meronom Taycca pemHTe cucTeMy ypaBHeHmit \ 271 T4 — 2 =0

4. BeluuciIuTe UHTErpai Imd

sin x
bumner Ne 7



1. Dnnwumnc, napaboua.
2. WuBapuantHOCTh quddepennnana 1-ro nopsaka, muddepeHman ciiokHONH (yHKIIHH.
lim s

3. Bsrumcaure npenen:  * ~0 In(ch3x)

/2

1
f - dax.
h+4sina + 3cosx
4. BbIYHCIIUTE UHTErpa o

bunet Ne 8
1. Tloustue GpyHKIMHU, OOIIHE CBOHCTBA QYHKIINH, TIpee (PYHKIIUU, TEOPEMBI O TIPE/IeIIax.
2. PexyppenTtHas Gopmyrna s HHTErpajia ax .

(x2 + az)k
3. B ypue 9 6enbix u 1 yepnslii map. Beiaynu cpasy Tpu mapa. KakoBa BeposTHOCTB TOTO, YTO

Bce 11aphbl Oenble?
/2
cosr
3+cosz
4. Bepluucaute uHTErpan /3

OoM2
[Tpumepsl HK3aMEHAITMOHHBIX OUIIETOB:

buner Ne 1
1. IV 1-ro mopsinka, oOIIKe MOHATHS, YPABHEHHS C Pa3ICISIOMUMHUCS TEPEMEHHBIMU.

2. TloBepXHOCTHBIN UHTETpA 1-TO poaa, ero MPUIOKEHHUS.

3. Haiiti maccy mnactusbl: (X, y) =16X + 9y2 /12,D:x=1/4,y =0, y2 =16x,y>0.
4. Pemwmmts 1Y y" -4y’ +4y = (x—1)e*.
buner Ne 2
1. Opmnoponnsie JIY 1-ro mopska.
2. IlpowusBojHas O HANPABICHUIO.

3. Bbrumciauth uHTErpat “J xdxdydz, V:y=0,y=1,x+2<1,x>0,z>0.
\Y
4, Pemurs Y YY" +2Yy'+5y =-2sin X.
bumer Ne 3
1. Jluneiinsie /1Y 1-ro mopsjika, METOl BAPHALIMH TIOCTOSIHHOM, METO/T TIO/ICTAHOBKH.
2. BelunciieHne MOBEPXHOCTHOTO MHTErpajia 1-ro poja.

3. Haittm o0bem: V :Z=X+Yy,Z2=Xxy,X+y=1,x=0,y=0.

&

. . X
OnpeenuTh THI BeKTOPHOTo mos a = (y° —1)i + 2 cos X | -—k.

buner Ne 4
1. VYpaBHeHus B MOJNHBIX TU(QepeHnnaIax.

2. BrpluncneHne KpUBOJIMHEHHOTO UHTETpaia 1-ro poxa.



3. BBIYHCIUTH KPUBOJMHEHHBINA HHTETPAT J. (4x? —3\/§ )dl or rouku A(-1,0) o Toukm
AB
B(0,1) mo mpsimoii.
4. Paznoxuts B pag Oypwe nepuoanueckyro pynkuuio f (X) = 7 + X ¢ nepuogom 27 .

buier Ne 5
1. J1VY BbIcuux nopsjkoB, 00LIME MOHATHUS.

2. Pag @ypoe. Pan @ypbe UIsl 4eTHBIX M HEYSTHBIX (DYHKITHIA.

3. BolumcanTh NOBEPXHOCTHBIN HHTETpal 1-ro pona “ zds, o —wuyacTh rUNIEPOOIUUECKOTO

o

2

napabosona Z = XYy, BeIpe3aHHas HAJTUHIPOM X~ + y2 =4.

4. Permurs 1Y Xy 20X + y(x? + y2)dy = 0.

buner Ne 6
1. Jluneitnsie /1Y BbICIIMX MOPSIAKOB, PENICHUE JTUHEHHOTO OJHOPOIHOTO YpaBHEHUs. MeTo

Ditnepa.
2. 3HaKomepeMEeHHBIE PSJIbI, YCIOBHAS M a0COTIOTHAS CXOTUMOCTb.

3. BBIUHCIUTH MOBEPXHOCTHBINA HHTETpal 2-TO Poja “ ydxdz, rie o —BepxHss CTOpPOHA YaCTH

o

napabosonaa X2 + y2 =7,0<z<2.
4. Pemmrs JIV Y’ :X+—8y.
10x—vy

Buner Ne 7
1. Jluneitnsie HeogHOpoaHbIe JY BBICIIMX TOpsakoB. Meton Jlarpanxa.

2. Bprunciaenue noBepXHOCTHOTO MHTETpaia 2-ro poaa. ®opmyna Ocrporpasackoro-I aycca.

3. HaiiTi moTOoK BEKTOPHOTO MOJISl @ Yepe3 4acTh MOBEPXHOCTH S , BBIPE3aeMYI0 MIIOCKOCTHIO
P (HopMaJb BHENIHSST K 3aMKHYTOW MOBEPXHOCTH, 00pa3yeMoil TaHHBIMH MTOBEPXHOCTSIMH ).

a=yi—-xj+k,S:x*+y*=z%(z>0),P:z=4.
4. Pemnts 1Y y =2xy '+i2 .
(y)
Buner Ne 8
1. Jluneitapie HeoaHOPOHBIE JIY CO crienuanbHOM MPaBoOH 4acThIo.

2. BpluncneHne KpUBOJIMHEHHOTO HHTErpaia 1-ro posa.
3. Haiitu mOTOK BEeKTOpHOTO MoJisi & = 3XZi — 2Xi+ YK, 4epe3 3aMKHYTYI0 MTOBEPXHOCTh

X+y+z=2,x=1
x=0,y=0,z=0.
tgx=y" +1.

S (Hopmanb BHemmHSS). S - {

n.

4. Pemmuts 1Y Y

OM3
[Tpumeps OMIIETOB Ha 3a4erT:

bumer Ne 1
1. Meroa HeomnpeaeieHHbIX KOAPGUITUEHTOB MIPH PEIICHUN TUHEHHOTO YPaBHEHHUS.



2. IIpeo6pazosanue Jlamnaca.

p+3
—THr A
3. Haiitu opurunan P20 +3p

4. lpencraButh B anredpandeckoit popme: ch 3 +4-mi/4).

buner No 2
1. Ouenka norpenrHocTy B popmysie napado.
2. N3obOpaxenue Gpynkuun XeBucaiina, Cost, sint.

3. Bwrueptuth 007aCTh, 321aHHYIO0 HEPAaBEHCTBAMU |z <}, —3n/t<argz<—um/4.

Yy =2+,

4. PelNTh ypaBHEHHE y(0)==0, y' (0)=—2.

buner Ne 3
1. Tlonsatue QyHKIMU KOMILJIEKCHON IEPEMEHHOM, Mpeel U HENPEPhIBHOCTb.

2. Teopema nono6wus, ee MpuMEHEHHE.

3. BOCCTaHOBHTH aHAIMTHUECKYIO QyHKImo ¢ (¥: ¥)= 3%+ 2xy
2"+ 3y’ +y =3¢,

0 =0 d 0= .
4. PemuTh ypaBHEHUE y()=0, y' (O)=1

buner Ne 4
1. Bo3BeaeHue B CTENEHb U U3BJICUEHNE KOPHS U3 KOMIUIEKCHOTO YHCIA.
2. Teopema cMmeleHus, €€ MPUMECHCHIE.

¥ =3 +y=¢,

y(0)=1, y (0)=0.
4. PemmTh ypaBHEHHUE

buter Ne 5
1. Tpuronomerpuieckue u rumnepOonyeckue GYHKIIUU KOMIDICKCHOM MepeMeHHOM.
2. InddepeniupoBanue n300paxxeHus, N300pakeHne CTEIIEeHHON (YHKIIUH.

3. Haiitu xopHH

3. [IpencraButh B anredpanyeckoi hopme: sh (2+-1i/4).
2
4. BbIYuCIUTh UHTErpall jZsz, rne L- myra okpy>KHOCTH |Z| =1,0<argz< %
L Z

buiner Ne 6

1. Jlorapudmuyeckas u nokaszaresbHas QyHKIMH KOMIUIEKCHOW EPEMEHHOM.

2. 'omeTpruecKkuii CMbICI METOJ1a KacaTeJIbHBIX.

— [)oi

.3. I[IpencraButs B anredpandeckoit popme (=%

2dz

2@z—1)"

4. Beruncnute UHTETpal tz—1—i]=>5/4

buner Ne 7

1. OGpaTHble TPUTOHOMETPUYECKUE U rUIepOoIndeckue PyHKIIMH KOMIUIEKCHOM epeMeHHOM.

2. uddepennmpoBanue opuruHana.

3. IlpencraButh B anrebpandeckoit hopme Arccos (--5).

2—p
p--2p*+4-5p°
4. Haiitu opuruHa::
buner Ne 8
1. IIpon3BoiHast PyHKIIMHU KOMIUIEKCHOM MEpEMEHHOM, €€ TeOMETPUYECKUN CMBICIL.



2. NaterpupoBaHne n300paxxeHust U OpUruHaa.
3. BOCCTAHOBHTb aHAIMTHYECKYIO pyHKumio Y= 254 —29, [ (O)=1.
4. Vicionb3ys TeopeMy 00 HHTETPHUPOBAHUY U300paKEHHsI HAUTH N300pakeHne (DYHKITIH

ot
f(t)=1te .
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