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1. Heap, 321a44 ¥ MUIAHUPYeMble Pe3yJbTATHI 00yYeHHS MO0 JUCHUILIHHE
MaremaTuka

[lenpt0o ocBOeHUs IUCUUIUIUHBI «MareMatukay sBiseTcss (OPMHUPOBAHUE
JUYHOCTU  CTYAEHTa, pa3BUTHE €ro  CIOCOOHOCTH K  JIOTUYECKOMY H
MaTEMaTUYECKOMY MBIIUICHUIO, TPUOOPETEHUE HABBIKOB PEIICHUS] MAaTEeMaTHUYECKUX
3a/lay, a Takxke (OPMHPOBAHHME KOMIETEHIIMI, HEOOXOIUMBI NJisi MCIIOJIb30BAHUS
MaTEeMaTUKHU B y4eOHOM, Hay4HO! U MTPO(PECCUOHAILHOMN eI TEIbHOCTH.

3agayamMu AUCIUTLIIMHEI SIBJISIFOTCS:

* chopMmupoBaTh y OOYYAIOIIMXCS MPEACTABICHHE 00 HIEIX U METOJax
BBICIIICH MAaTEMATHUKH;

* HAYYUTh OOYYAIOUIUXCSA METOJIaM PELICHUS] MATEMAaTHUECKUX 3a]1a4;

* chopMUpOBaTh HABBIKM Yy OOYy4YarOIIUMXCS IO BBIOOPY METOJIa PELICHUS
KOHKPETHON MaTeMaTU4EeCKON 3a/1a4H;

* MPUBUTH HABBIKKU Yy OOYYAIONIMXCS K PEHICHUIO MPUKIAAHBIX 3a7ad
METOJaMU MaTEMAaTUYECKOT0 aHaJIu3a.

KomnereHunu u UHIUKATOPBI, (POpMUpPYyEMBIE Y 00YUaIOIIUXCS:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIHN KOII U HAMMCHOBAHUC HHAWKATOpPA

OIIK-1 — CriocobeH y4uThIBaTh
COBPEMEHHBIC TCHJICHIINH PA3BUTHUS
TEeXHUKU U TEXHOJIOTUH B 00JacTn
TexHochepHOI 0e30MMacHOCTH,
M3MEPUTENIBHOM U BBIYMCIUTEIBHON
TEXHUKH, MTHPOPMAITMOHHBIX TEXHOJIOTHUI
IIPU PELICHUU TUIIOBBIX 33Ja4 B 00JIaCTH
po¢eCCUOHAIBHON NeATETHHOCTH,
CBA3aHHOM C 3aLIUTON OKPYKAIOIICH
cpenbl U o0ecreyeHneM 0e30MacHOCTH
4eJIoBeKa

OIIK-1.1 — O6nagaetr HaBbIKAaMU TPUMEHEHUs
MaTEMaTUYECKOTO anrmapara

2. Mecto nucuunnHbl B cTpykrype OII
[Tocnenyroume aucuurinabl  (Moxynn): duzuka, MexaHuka, MOArOTOBKA K
MPOILIETyPE 3aIIUTHI U 3aIUTa BRITYCKHONW KBATHU(PUKAIIMOHHON paOOTHI.

3. CTpyKTypa M cofepKaHue U CHUILTHHbI
3.1. CTpykTypa IMCUMILINHBI
Jiist ouHOM popMBbI 00yUeHUs

Bun yuebHo# paboThI Bcero | Bceero CemecTpbl

3E 9acoB 1 2 3
OBIIIAA TPYTOEMKOCTD INCHUTIJIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AVJIUTOPHAS PABOTA 7,28 | 262 | 120 | 90 52
Jlexiuu 2,95 | 106 | 52 | 36 18
[TpakTrdeckue (CeMUHAPCKUE) 3aHATHS 433 | 156 | 68 | 54 34
JlabopaTopHbie pabOThHI - - - - -
CAMOCTOATEJIBHAA PABOTA OBYUYAIOIIEI'OCSH 9,72 350 | 132 | 162 56




IIpopaboTka yueOHOTO MaTepHuana 7,72 | 278 | 96 | 126 | 56
KypcoBoli npoekr - - - - -
KypcoBas pabora - - - - -
[ToaroToBKa K MPOMEXYTOYHON aTTECTALUU 2 72 36 | 36 0
[TpomexyTOUHAS aTTECTAIINS: 3 C) 3
Jlnis 3a0uHOM (hOpMBI O0yUEHUS
Bun yaeOHO# paboThI Bceero | Bceero CemecTpbl

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

JIaGoparopHblie pabOTHI - - - - -

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

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

Kypcosoit npoekr - - - - -

KypcoBas pabora - - - - -

[ToaroroBka K NpOMEKyTOUHOM aTTeCTallun 0,61 | 22
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[IpomMexxyTouHas aTTecTanus:

3.2. Conep:xkanue IUCHUIUIMHBI, CTPYKTYPHPOBaHHOEe IO pa3jaejaMm u
BH/IAM 3aHATHI

Pa3nensl Pacnpenenenue Dopmbl U HNunexcel
JTUCIUTLTAHBI 2 TPYJIOEMKOCTH BH/I WHIUKATOPOB
§ 10 BuaM y4eOHOM pabOThI | KOHTPOJIS (GopMHpyEMBIX
o = e : e KOMIIETEHIIN I
© |l Elel e
Paznmen 1. 58 12 16 30 TK1,TK3 OIIK-1.3, OIIK-1.Y
Jluneiinas anrebpa u
AHATUTHYECKas
TCOMETPHSI
Pazmen 2. 126 32 44 50 | TK1,TK2, | OIIK-1.3, OIIK-1.V,
Maremaruueckuit TK3 OIIK-1.B
aHanmu3. Yacts 1
Paznen 3. 32 8 8 16 TK3 OIIK-1.3, OIIK-1.Y
Teopus
BEPOSATHOCTEM
DK3aMeH 36 36 OM 1 OIIK-1.3, OIIK-1.VY,
OIIK-1.B
Hroro 3a 1 cemecTp 252 52 68 132
Paznen 4. 156 28 42 86 | TK1,TK2, | OIIK-1.3, OIIK-1.V,
Marematuueckuit TK3 OIIK-1.B




aHaim3. Yactp 2

Paznen 5. 60 8 12 40 TK3 OIIK-1.3, OIIK-1.Y

OcHOBBI TEOPUH MOJIS

DK3ameH 36 36 OM 2 OIIK-1.3, OIIK-1.V,
OIIK-1.B

HTroro 3a 2 cemecTp 252 36 54 162

Paznen 6. 44 8 16 20 TK1,TK3 | OIIK-1.3, OIIK-1.Y

Teopust pyHKIUI

KOMIIJIEKCHOTO

MIEPEMEHHOTO

Paznmen 7. 34 6 10 18 TK2,TK3 | OIIK-1.3, OIIK-1.V

OnepanmoHHoe

HCUHNCIICHUE

Paznen 8. 30 4 8 18 TK3 OIIK-1.3, OIIK-1.Y

YuciieHHBbIC METOIBI

3auer OM 3 OIIK-1.3, OIIK-1.VY,
OIIK-1.B

Hroro 3a 3 cemectp 108 18 34 56

HUTOI'O 612 | 106 156 | 350

3.3. Conep:xkanue JUCHUNTIHHBI

Pa3zpnen 1. JIunelinas anreOpa u aHAIUTUYECKAsI TEOMETPHUS.

Tewma 1.1. Matpuus! u onpeaenurenu. JIunelinasa anreOpa

Marpunsl. Onpenenurenn. Meron Kpamepa pelieHuss CUCTEM JMHEHHBIX
ypaBHeHui. [lerictBus ¢ Marpunamu. JIuHEWHBIE BEKTOPHBIE ITPOCTPAHCTBA.
JluneiiHass 3aBUCHUMOCTh M HE3aBUCHUMOCTh. Pa3mepHOCTh M 0a3zuc JIMHEWHOTO
npoctpancTBa. basucHeli MuHOp MaTpuubl. Panr marpuubl. Beluncienue panra
Matpulibl. COBMECTHOCTh CHUCTEM JIMHEWHBIX ypaBHeHuil. Teopema KpoHnekepa-
Kanemnmu. Pemenue cucrem metogom ['aycca.

Tewma 1.2. BektopHas anredpa v aHaMTUYECKast T€OMETPUS

Bekrop. JlexkapTtoBel KOOpAMHATBI BEKTOpa U TOUYKW. Hampasnsromme
KOCHHYCBI BeKTOpa. /[lnmmHa BekTtopa. [lemeHune oTpe3ka B JaHHOM OTHOILICHUH.
Jluneiinbie onepauuu Haja BekTopamu. basuc. CkansipHoe, BEKTOPHOE U CMEIIAHHOE
IIPOU3BEICHUSI BEKTOPOB, X I'€OMETPUYECKUN cMbICI. [IpsiMast HA TIIIOCKOCTH, BUJIBI
YPaBHEHUM MPSAMOMN HA TIIOCKOCTH. [ITIOCKOCTH U npsimas B mpocTpaHcTBe. B3auMHoe
pacIonoKeHue IIOCKOCTed M mpsMbIX. Kpusbie BTOporo mopsaka. [loBepxHoctu
BTOPOTO NOPSIIKA.

Paznen 2. Marematuyeckuit ananus. Yacts 1.

Tema 2.1. BBenenue B MaTeMaTUYECKHI aHATU3

[TonsiTne MHOXECTBa, onepaunu HaJ MHOKecTBaMu. Buapl uucen. OyHkums
JNEHUCTBUTEIBLHOTO IEPEMEHHOT0, CIIOCOOBI 3a1aHusl, BUAbl. OCHOBHBIE 3JIEMEHTAPHBIE
bynkuuu, ux rpaduku. YwucnoBele mnociaenoBaTenbHOCTU. [lpeaen uucnoBoi
nocienoBarenbHocT. Ilpenen @yukuuu. HenpepsiBHOCTh  QyHkuuu. Touku
pa3phiBa, UX KIacCUPUKALIUS.

Tema 2.2. luddepennmanbaoe ucunciaenne GyHKIUU OJHOM TepeMEHHON

[Ipon3BogHasi (QyHKIMU, €€ TEOMETPUYECKUH ¢ MEXaHWYECKUU CMBICI.
Hubdepennman pyukmuu. [IponsBoanbie ca0kHON, oOpaTHOW (YHKIIMU, (PYHKITHH,
3aJJaHHBIX HESBHO M mapaMerpuuecku. [Ipon3BoaHas CI0KHO-CTENIEHHON (YHKITUH.
OcHoBHBIE TeopeMbl 0 nuddepenumpyembix ¢GyHkuuax. [IpousBogHbie U
muddepennnansl  Boicnx nopsakoB. [Ipasuiio Jlonuransa. Pa3nokeHne OCHOBHBIX
anemMeHTapHbIX GyHKIUA 1o dopmyne Teinopa. HcciaegoBanus GyHKIMU




nocTpoeHue rpaduka.

Tema 2.3. [luddepenimanbuoe ucuncienne GyHKIUNA MHOTUX ITEPEMEHHBIX

QOyHKIMM HECKOJIbKUX IIEPEMEHHBIX, NPENEN W HENPEPBIBHOCTh. YacTHBIE
npou3BoAHbIE U IuddepeHansl IepBoro W BhICIIETO MOpAAKoB. [IpousBogHas
CJIO’)KHOM byHKIHIH. [lonnas IIPOU3BOIHAS. HesBHbie GbyHKIUH.
HuddepennupoBanne HessBHBIX QyHKIUH. [IprmoxeHusl.

Tema 2.4. IHTErpanbHOE HCUUCIICHUE (PYHKIIMH OJTHON TTepEeMEHHOM

[lepBooOpasnas. HeompeneneHHbli HMHTETpali W €ro CBOMCTBa. 3ameHa
MEPEMEHHON M HHTETPUPOBAHHE [0 YacTAM B HEONPEICICHHOM HHTETpaje.
WNuTerpupoBanne  palMOHANBHBIX — JIpOOE€H, TPUTOHOMETPUYECKUX  (PYHKIIHIA,
HEKOTOPBIX HPPALMOHANBHBIX H TPAHCUEHACHTHBIX (QyHKIMA. OmnpeaeneHHbINd
UHTErpana, ero cBokcTBa. HecoOcTBeHHble uUHTErpaibl. [‘eomeTpuyeckue u
MEXaHWYECKHUE MTPUIIOKEHUS ONIPEACIIEHHOTO UHTErpaa.

Paznen 3. Teopust BeposiTHOCTEN

Tema 3.1. DneMeHTHI TEOpUH BEPOSITHOCTEN

OcHoBHblE TOHATUS Teopuu BeposiTHocTed. KomOunaropuka. Teopemsl
CJIOKEHMSI YU YMHOXKEHHs BEPOSATHOCTEU. Y CIIOBHAs BEPOATHOCTH. DopMyra moiMHOU
BeposiTHOCcTH. Dopmyna baneca. 3agaya 0 HaIE)KHOCTHU IIEKTpUUECKOM nenu. Cxema
bepnymumm  pacnpenenenus BeposTtHocTen. ®Dopmyna Ilyaccona. Cmydalinbie
BEJIMYMHBI MU CIOCOOBI WX oONHucaHus. JIUCKpeTHasl ciiydaiiHash BeJIUYMHA, €€
XapakTepucTuku. HenpepblBHas cioydaiiHas BEJNMYMHA, €€ XapaKTEPUCTHUKHU.
HopmanesHoe pacnipenesieHue BEpOsSTHOCTEN.

Paznen 4. Marematuyeckuil ananus. Yacts 2.

Tema 4.1. KommiekcHbie umncia, GopMbl KOMIIEKCHOTO yucia. JlefcTBust Haj
HuMH. O0acTy U JIMHUU Ha KOMIUIEKCHOM MJI0CKOCTH

Tema 4.2. O6b1kHOBeHHBIC AU(depeHIInaTbHbIE YPaBHEHUS

Huddepenunansuple  ypaBHEHHMs TepBoro mnopsaka. 3agada  Komm.
Juddepenunanbuble ypaBHEHUS BBICIIUMX MOPSAKOB. YpaBHEHUs, IOIMYCKAIOIIUE
NOHW)KEHHe Tnopsanka. JluHeiHble nudQepeHIranbHble YypaBHEHUS BTOPOTO U
BBICILIETO TOPSAAKOB. MeToll Bapualluy NOCTOSIHHBIX. Y PABHEHHUsS C MPABOM YaCTHIO
cnenuanbHoro Bujaa. Cuctemsl AuddepeHnaIbHbIX YpaBHEHHH.

Tewma 4.3. Teopus psinos

Yucnoseie psaasbl. [Ipu3Haku CXOAUMMOCTH PSAAOB C MOJOKUTEIBHBIMU YWICHAMMU.
3HakonepeMeHHble psAabl. AOCONIOTHas W YCIOBHAas CXOAUMOCTh. Ilpu3Hak
JletiOnuima. dyHknuoHanpHble psaabl. O0MacTh cXxoauMocTH. CTENEHHBIC PSIb.
WurtepBan cxonumocTt. Teopema Abens. Psaabl Teiinopa u Maknopena. Paznoxenue
byHkuuii B creneHHble psanbl. llpunoxenuss psaoB. Pasznoxkenue ¢GyHKumii B
TPUTOHOMETpHUUECKHE PsAlbl Pyphe.

Tema 4.4. KpaTHble HHTErpaJIbI

JIBoliHOM u nAByKpaTHbId uHTerpai. CBoiicTBa. JIBOWHOW WHTErpajl B
NOJSIpHBIX KoopauHarax.  [lpunoxxkenusa. TpouMHOM WUHTErpall B JEKAPTOBBIX,
WIMHIPUYECKUX U chepruuecknx KoopauHarax. [IpunoxeHus.

Paznen 5. OcHOBBI TEOpUU OIS

Tema 5.1. KpuBosiuHEiHbIE U TOBEPXHOCTHBIE HHTETPAJIbI

KpuBonuHeiiHble WHTErpajgsl NEPBOIO M BTOPOrO  poja. Y CIOBUS
HE3aBUCUMOCTH  KPUBOJMHEWHOIO HHTErpaja OT IIyTH  HWHTErPUPOBAHMUS.
[IoBEpXHOCTHBIN MHTErpal NEPBOro U BTOPOro poaa. [Ipunoxenus.

Tema 5.2. BeKTOpHBII aHAIU3 U 3JIEMEHTHI TEOPHUH OIS

Ckansipable U BekTOpHbIE noJisA. [Ipon3BojaHas 1o HampaBieHUIO. ['pagueHT.



[Mupkymsiuss monst BAOJb KpuBOM. IIoTOK moisid 4depe3 moBepxHOCTb. PopMyiia
Octporpanckoro-I'aycca. JluBepreHuusi BEKTOPHOIO MOJs, €€ (PU3UYECKUH CMBICIL.
®opmynsl Ctokca, ['puna. PoTop BEKTOpHOro mOJs, €ro (U3WYECKUN CMBICIL.
[loTeHanbHOE U COJIEHOUJAIBHOE TTOJIA.

Paznen 6. Teopust GyHKITNH KOMITTIEKCHOTO ITEPEMEHHOTO

Brrancnenne 3HAYCHUUN byHKIIH KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HuddepenuupoBanrie u wunrerpupoBanue DPKII. Psag Jlopana. OcoOble TOUYKH.
Boeruetsl. [lpunokeHuss K  BBIYKCIEHUIO OINPEACJIEHHBIX M  HECOOCTBEHHBIX
WHTErPaJIOB.

Pasnen 7. OnepaninoHHOE UCUUCIICHHE

[IpeobpaszoBanue Jlammaca, ocHOBHBIE CBoicTBa mpeoOpa3oBanuii Jlammaca.
[Ipunoxenuss K  pemeHuo  IudPepeHIHATbHBIX  YpaBHEHHMM W CHUCTEM
i pepeHInanbHbIX YPAaBHEHUH.

Pasnen 8. YucieHHble METOBI

WNnTtepnonupoBanue QyHkumid. [IpubnmkeHHoe pelieHue anredpandeckux
ypaBHeHUd.  [IpuOnmkeHHOE  BBIYMCIEHUE  ONPEICNIECHHBIX  HHTETPAJIOB.
[TpubmmxkenHoe perieHne AU depeHInaIbHbIX YPAaBHEHHUM.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI

Pazmexn 1.

Martpuipl. Onpenenutenu. Ob6patHas matpuna. Meton Kpamepa pernenus
CUCTEM JIMHEWHBbIX YypaBHEeHUH. Panr wmarpunpsl. PemeHwe cucrem ypaBHEHUU
meTonoM [aycca.

Bekrop. CkansipHoe, BEKTOPHOE W CMEIIAHHOE ITPOU3BEICHUS BEKTOPOB.
[Ipssmas Ha muiockoctu. [lmockocTe M mpsimas B mpocTpaHcTBe. KpuBble BTOpPOrO
NopsIZIKa.

Paznexn 2.

O6nacte omnpenenenus ¢GyHkiuu. YucioBsie mocienoBaTeabHOCTH. [Ipenen
YUCIOBOM mocnenoBatenbHocTu. Ilpenen ¢yHkuumu. beckoHEUHO Malible H
0eckoHe4yHO OoJblne. OTHOCTOPOHHUE MpeNeNbl. 3aMeyaTeNbHble peaeibl. Touku
pa3phiBa, UX Kiaccuukaius.

Boruucnenne mnpomsBogHoi (ynkmuu. uddepennupoBanue GyHKIINN,
3aJlaHHBIX HESBHO U mapaMmeTrpudecku. [Ipon3BoHast CIIOKHO-CTETIEHHON (DYHKITUU.
['eomerpuuecknit cMmbici Tpou3BoAHOM. [Ipon3BoaHbIe BhICIIMX NOPSAKOB. DopMyna
Jleitoauma. uddepennmansl BBICIIMX TOPAIKOB. BBIYMCIEHHE TIPEAeioB C
nomoibio npaswia Jlonutansa. Pa3noxkeHne OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHI 11O
dbopmyne Teitnopa. UccnenoBanus GyHKIIUU U TOCTpOEHUE Tpaduka.

YacTHble NPOM3BOJHBIE TMEPBOIO W BbICIIEro MNOpAAKOB. JuddepeHuuasl.
[IponsBoanbie U auddepeHuansl CI0KHOW, HEIBHONW (YHKIIMU HECKOJIbKUX
nepemMeHHbIX. [IpunoxeHus.

3amMeHa TEpPEeMEHHOW W HWHTETPUPOBAHME [0 YACTSIM B HEONPEIEICHHOM
uHTerpane. MHTerpupoBaHue palMOHAIBHBIX  JIpoOed, TPUTOHOMETPUUYECKHUX
GyHKUMNA, HEKOTOPbIX  HUPPAIMOHAIIBHBIX U TPAHCUEHACHTHBIX  (YHKIHUM.

Brruucienue OTIPEICTICHHOTO WHTErpana. HecoOcTBEHHBIE WHTETPAaJIbI.
['eoMeTpudeckre 1 MEXaHMYECKUE TIPUIIOKEHHS ONPEACIICHHOTO HHTETpaIa.
Paznen 3.

KomOuHnaropuka. TeopeMbl CIOKEHUS 1 YMHOXKEHHS BEPOSITHOCTEN. Y CJIOBHAs
BEpOSITHOCTh. Popmyna monHOM BepositHocTH. Dopmyna baiieca. 3amaua o



HAJIE)KHOCTH dJIeKTpuueckou nenu. Cxema bepHyum pacnpeneneHuss BEpOSITHOCTEN.
®opmyna Ilyaccona. JluckperHas ciiyyaiiHasi BEJIMYKMHA, HEIMPEPBIBHAS CiydaiiHas
BEJIMYMHA.

Paznexn 4.

Kommnekcuble uyucia, GopMbl KOMIIEKCHOTO uucia. J(elcTBUS HaJ HUMHU.
O6nacTu U TMHUMU.

Pemenne nuddepeHanbHbIX ypaBHEHUH TIEpBOrO TMopsaka. Pemienue
mudpepeHInanbHbIX YPaBHCHUH BBICIIAX TOPSIKOB, JTOMYCKAIOMNUX MOHMKCHHE
nopsiika. Pemenrie ofHOPOIHBIX U HEOAHOPOIHBIX JHUHEWHBIX NuddepeHnanibHbIX
ypaBHEHUH BBICIINX MOPSIKOB C MMOCTOSTHHBIMUA KOd(DPHUITEeHTaMU.

HccnenoBanne CXOAMMOCTH 3HAKOIIOJOKUTEIBHBIX W 3HAKOIEPEMEHHBIX
psaoB. Haxoxaenne o0aacT cXoAUMOCTH (YHKIHMOHAIBHBIX M CTEIEHHBIX PSAOB.
Paznoxenue  ¢yHkunuid B cTenmeHHoM  psn.  Pasnokenne  QyHKumMii B
TPUTOHOMETpHUYECKHE psALbl Dyphbe.

JIBOWHOM  WHTErpaj, IOJSApHbIE KOOpAMHAThl. TpOWMHOM  HWHTErpall,
WIMHIPUYECKUE U cepruyeckue KoopauHatel. [Ipuioxenus.

Paznen S.

BrlunciieHre KPUBOJIMHEWHBIX HMHTErPAJIOB IEPBOTO M BTOPOro poja.
[Tpunoxenus. BerurciieHne MoBEpXHOCTHBIX HHTETPAJIOB IEPBOTO U BTOPOTO POJA.

CkansipHble U BeKTOpHbIE Tosl. [Ipon3BoiHas mo HampaBlieHHio. ['paaueHt.
[ToTok mosist yepe3 noBepxHocTh. Popmyna Octporpanckoro-I'aycca. JluBepreHuus
BEKTOpHOTO Toysi, ee (usmyeckuid cmbica. Popmynsl Ctokca, ['puna. Portop
BEKTOPHOTO 10JIs1. [IoTeHIIManbHOE U COJIEHOMJAIBHOE TTOJIA.

Paznen 6. Teopust GyHKIIUNA KOMIUIEKCHOTO IEPEMEHHOTO

Brruncnenue 3HAYEHUU byHKIIMN KOMIUIEKCHOT'O [IEPEMEHHOTO.
HudbdepennupoBanue u wunterpupoBanre DKII. Psg Jlopana. Ocobbie TOUKH.
Boruetsl. [lpunokeHus K BBIUMCICHUIO OMPEACIEHHBIX U  HECOOCTBEHHBIX
WHTETPajoB.

Paznen 7. OnepanimoHHOE UCUKCIICHUE

[IpeoOpazoBanue Jlarutaca, HaxoOXXJIEHHE OPUTHHAIOB U HM300pa)KEHUH.
OnepanoHHpli  MeToa pemieHus: audepeHnnanbHbIX  ypaBHEHUH W CHUCTEM
nudepeHnnanbHbIX ypaBHEHUH.

Pa3znen 8. UucieHHBIE METOIBI

WNurepnonupoBanue ¢ynkuuil. IlpubnmkeHHoe peleHue anredpanyeckux
ypaBHEHUH. [Ipubnu>keHHOE  BBIUMCICHUE  OMNPEACICHHBIX  HMHTErpaJioB.
[Tpubnuxxennoe pemenue aAuddepeHnaIbHbIX ypaBHEHU.

3.5. TemaTuyeckuii njiaH JadbopaTOPHLIX padoT

JlaHnHbIi BUA pabOTHI HE MPEyCMOTPEH YUSOHBIM IIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi pa6oTa

JlanHbIii BUA pabOThHI HE MPEYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHnBaHue pe3yJabTaTOB 00y4eHUs!

OueHuBaHue pe3yabTaTOB OOYy4YeHHS MO AUCIMIUIMHE OCYIIECTBISETCS B
paMKax TEKYLIEro KOHTPOJS U TMPOMEXYTOYHOM aTTecTaluy, MPOBOJUMBIX IO
oaubHO-perTuHroBoit cucreme (bPC).

IMIxana OLICHKMN PE3YJIbTATOB 06y‘16HI/I}I 10 AUCHUIIJINHE:
Kon Kon 3annaHu- YpoBeHb c(HhOPMUPOBAHHOCTH
KOMIIe- | MHJAUKaTopa pOBaHHbIE WHAMKATOpa KOMIETEHIMH




TEHIUU | KOMIETCHLINN €3yJIbTaThl . . Huxe .
I 1 pesy Bricokuii | Cpennuit Huzkwmit
o0ydeHus 1o CPEJIHETO
VCIUIUINHE
Amct oT 85 10 100| ot 70 10 84 | 0T 55 10 69 | 0T 0 110 54
[ITxana oueHnBaHUs
HEY/I0B-
YZAOBJIET- YA
OTJIUYHO XOPOIIIO JIETBOpHU-
BOPHUTEIBHO
TCIIBHO
3aYTEHO HE 3a4TCHO
3HATh:
OCHOBHBIE
TIOHSITHS U
TBEPKICHUS
YTBEPIA . 3Haer [Tnoxo
AHATUTUYECKOU
OCHOBHBIE | 3HAET YpoBeHb
reoMeTpuH, 3Haer .
N MIOHSTHS Y | OCHOBHBIC | 3HAHUU
JTUHEHHON OCHOBHBIE
YTBEpXKAC | MOHSATHS W | HIDKE
anreopsl, TIOHATHUS U
HUS, yTBEpXkKAEC | MUHUMAJ
MaTEeMaTHYeCKO | YTBEpKIe
MOJXKET HUS, BHOTO,
ro aHaJIN3a, HUS,  HE
JOTYCTUTh | JOIYCKaeT | JOIycKae
TEeOpUn JIOITYCKaeT
. HECKOJIBKO | MHOI'O T TpyOble
BEPOATHOCTEH, | OmIHOOK
HE TPYOBIX | MEITKHX OIMOKHU
TEOPHUH TIOJIS,
OImnO0K OIIMO0K
CIEIUAIbHBIX
pas3zenon
MaTEMAaTHKHU
YMETh:
pemiaTth
OCHOBHEIC
3aa4n
AHAJIMTUYECKOMN Ymeer Ymeer [Ipn
OIIK-1 | OIIK-1.1. FEeOMETPHH, Ymeer peiaTthb pemarb pelieHnn
TUHEHHON pemiath OCHOBHBIE | TUTIOBBIE | TUTIOBBIX
anreOpsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTh
MaTEeMaTHYeCKO | YecKue YecKue YecKue YECKUX
ro aHallu3a, 3aja4u, He | 3a/1a4H, 3a/a4w, 3a/1a4y
TeOpUn JIOITYCKAeT | IOMYCKaeT | IOMyCKaeT | JIomycKae
BEPOATHOCTEH, | OomHOOK HEOOJBIIN | MHOTO T TpyOBIe
TEOPHUH MOJI, € OmuOKH | OMHOOK OIMOKHU
CTICITHATBHBIX
pas3zaenon
MaTEeMAaTHKHU
BJIQJICTh:
Bnaneer
Bnaneer a
Bnaneer HekoTopsl | He
OCHOBHBIM
pa3IUYHbI MU BJIa/IeeT
OCHOBHBIMH "
MU TUTIOBBIMU | METO/IaMU
METOIaMHU METOJIaMHU
METOITaMHU METOJIaMHU | PEIICHHUS
pelieHus 3aaaq pelieHus
pelieHus pelieHus | 3ajaad,
MaTeMaTHIECKO 3ajad,
3aj1a4, He 3ajad, JIOITyCKae
ro aHanIM3a JIOTTYCKaeT
JIOTTYCKaeT JOMYCKaeT | T TrpyoObie
MeJKue
91115 (0] 3 MHOTO OIINOKH
OIINOKHU
O1IMO0K
OHCHO"IHLIC MaTcpHraJibl JJIA IMPOBCACHUS TEKYLICTO KOHTPOJIA
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MPOMEKYTOUHOM aTTecTanuu npuBefeHbl B [lpunoxenun k paboueil mporpamme
JUCITUTITHBI.



[TonHBI KOMIUIEKT 3aJlaHU W MaTepUaJIOB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3yJbTaToB OOYYEeHUS 110 JUCIUIIIMHE, XpaHUTCS Ha Kadenpe pa3paboTyuka.

5. YueOHOo-MeTOqMYEeCKOEe H HH(OPMAIIMOHHOE O0ecrieyeHHe TUCIMIIIMHBI

5.1. YueOHO-MeTOOHYECKOE 00ecIieueHne

OcHoBHas nuTeparypa

1. KoHcmekT neknuid 1o BbICHIe MaremaTuke : monHbeli kypce / J. T.
[Tucemennsit. - 12-e uzn. - M. : Aiipuc-Ilpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HemOCPEACTBEHHBII.

2. IlanteneeB, A. B. Teopusi ¢GyHKIUN KOMIUIEKCHOTO TEPEMEHHOTO U
OTIepallMOHHOE WCUWCIECHUE B TMpUMEpax M 3aaadax . ydeOHoe mocobume / A. B.
[TanTenees, A. C. SIkumoBa. — 3-¢ mu3n., ucnp. — Cankt-IlerepOypr : Jlanp, 2022.
— 448 c¢. — ISBN 978-5-8114-1921-0. — Texkcr : saexTpoHHbIii // JlaHb
3JIEKTPOHHO-OnOmoTeuynas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBOACTBO K peIIEHUIO 3aJad [0 TEOpPUH BEPOSITHOCTEH W
MaTeMaTHYECKOW CTaTUCTHUKE : yueOHoe rmocooue s By3oB / B. E. I'mypman. - 11-e
u3l. , nepepad. - M. : Briciiee obpaszosanue, 2008. - 404 c. - (OcHoBwI Hayk). - ISBN
978-5-9692-0194-1. - TekcT : HEMOCPEACTBCHHBIM.

4. Teopusi BEpOSITHOCTEM W MaTeMaTHYeCcKas CTAaTUCTHKA : yuyeOHoe mocobue
it By30B / B. E. I'mypman. - 12-e uzz., nepepa0d. - M. : Briciiee oopazosanue, 2008.
- 479 c. : un. - (OcHoBel Hayk). - ISBN 978-5-9692-0192-7. - Tekct
HENOCPEACTBECHHBIN

5. CoopHuk 3amay no Beiciied MaTteMaTuke. C KOHTPOJBHBIMH padoTamu. 1
kype / K. H. JIynry, J. T. [Iucemennsriii, C. H. ®enun, 0. A. llleBuyenko. - 9-e uzm. -
M. : Aiipuc-Ilpecc, 2013. - 576 c. : un. - (Beicmee obpazoBanue). - ISBN 978-5-
8112-5166-7. - TekcT : HEMOCPEICTBEHHBIA.

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

7. Ilymxkaps, E. A. Kypc MaremMatuku Juisi TEXHHYECKHX BBICIIUX YUE€OHBIX
3aBeeHu : yueoHoe mocooue / E. A. [lymkaps, H. A. bepkos, A. 1. MapTbeiHEeHKO.
— 2-¢ ma., ucnp. — Cankr-Ilerepoypr : Jlanp, 2022 — Yacts 4 : Teopus
BEpOSITHOCTEM M MaremaTtuueckas craructuka — 2022, — 304 ¢. — ISBN 978-5-
8114-1561-8. — Tekcr: oiaeKkTpoHHBIM / JlaHb : 3IEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/211382.

8. 3amopoxer, I'. 1. PykoBoACTBO K pelIeHUI0 3ajad M0 MaTeMaTHYeCKOMY

aHanuzy : ydyebHoe mocodbue / I'. WM. 3amopoxen. — 8-¢ uza.,crep. — CaHKT-
[TerepOypr : Jlamp, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — Tekcr :
MEeKTpOHHBIN //  Jlanb : anekTpoHHO-OMONMmoTeunas cucrtema. —  URL:

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

9. Kysnenos, JI. A. COopHUK 3aJaHWil 1O BBICIIEH MaTeMaTUKe. THIOBBIC
pacuetsl / JI. A. Ky3nemnoB. — 15-e¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texkcr : saexTpoHHbI // JlaHb
aNIeKTpOHHO-O0nbmoteuynas cucrema. — URL: https://e.lanbook.com/book/279845.

10. ®uxtenromsl, I'. M. OcHoBbsl MaTemMaTnuyeckoro anaimsa. Yacte 1 / I'. M.
duxtenronpil. — 15-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 444 c. —


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

ISBN 978-5-507-45877-6. — Tekct: onekTpoHHbIii / JlaHb : BIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/289001.



https://e.lanbook.com/book/289001

11. ®uxtenromsl, I'. M. OcHoBBl MaTemMaTnyeckoro anaimusa. Yacts 2 / I'. M.
®uxrtenronbll. — 14-e uzn., crep. — Cankrt-IletepOypr : Jlanp, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct: »neKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/297692.

JlonoaHUTENbHAS IUTEpaTypa

1. demuposuu, b. I1. COopHUK 3a/ay U yNpaKxHEHUH MO MaTEeMaTUYECKOMY

aHanuzy : yueOHoe mocobue musa By3oB / b. I1. lemunoBuu. — 24-¢ usn., crep. —
Cankr-IletepOypr : Jlanp, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — TekcT :
MEeKTpOHHEIN //  Jlanb : anekTpoHHO-OMOMmMoTeunas cuctema. — URL:

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

2. Ilyraue, B.C. Teopusi BepoSTHOCTEl W MaTeMaTH4ecKas CTaTHCTHUKA :
yueOnuk / B.C. IlyraueB — Mocksa : Tpancnoptaast komnanus, 2017. — 496 ¢. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Texkcr
AJIEKTPOHHBIM.

3. Munocnues, B. b. Kypc Marematuku ajii TEXHUYECKUX BBICHIUX YYEOHBIX
3aBefieHui : ydyeOHoe mocobume / B. b. Mwunocuer, B. A. Jlaxosckuii, A. H.
MapTtbiHeHko. — 2-¢ u3g., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 :
QOYHKINU HECKOJBKUX MEpEeMEHHbIX. MHTerpanbHOe ucuucieHue. Teopus moias —
2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — TekcT : anekTpoHHbIH // JlaHp :
3JIeKTPOHHO-OnOmoTeunas cuctema. — URL: https://e.lanbook.com/book/211355.

4. Munocues, B. b. Kypc maremaTuku 1jii TEXHUYECKUX BBICIIMX YYEOHBIX
3aBeieHui : yueonoe nocodue / B. b. Munocnes, B. I'. 3yokos, B. A. JIaxoBckuii. —
2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2022 — Yacte | : AHanuTHueckas
reometpus. [Ipenenst u psaapl. yHKIMKM U TPOU3BOJAHBIE. JIMHEHHAs U BEKTOpHAas
anreopa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : anekTpoHHBI# //
Jlans : »-Oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/211352.

5. Teopust BepoATHOCTEH W MaTeMaTW4yeCKas CTAaTHCTUKA. ba3oBbI Kypc C
npuMepaMu M 3agadamu ;. ydeOHoe mocobue s By3oB / A. U. Ku63yn, E. P.
['opsiuaoBa, A. B. HaymoB ; ox pea. A. U. Ky63yna. - 3-e uzj., nepepad. u Jo1. -
M. : DUSMATIINUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2.

6. MBanoB, b. H. Teopusi BeposiTHOCTE M MareMaThyeckas CTaTUCTHKA :
yaeoHoe nocooue / b. H. UBanoB. — 2-¢ u3a., ucnp. u gon. — Cankr-IletepOypr :
Jlanp, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — TekcT : anexTpoHHbIH // JlaHb
: JIIEKTPOHHO-OuOmoTeunas cuctema. — URL: https://e.lanbook.com/book/206201.

7. O6bIkHOBEHHBIE TUdPepeHnaibHbIe YpaBHeHud : yueOHoe nocooue / 3.X.
3akupona. - Kazansb : KI'DY, 2007. - 57 c. - 27.88 p. - TeKCT : HENOCPEACTBEHHBIMH.

8. IIpakTuueckue 3aHsATUs 10 MaTeMatuke (1 cemectp) : mpakTukyMm / coct. T.
W. AdanacweBa [u np.]. - Kazanp : KI'DY, 2011. - 120 c. - 4039. - Tekcr :
HEMOCPEICTBEHHBIN.

9. IlpakTHdeckue 3aHATHUS IO MaTeMaTHKe (2 ceMecTp) : MPaKTUKyM / COCT.: 3.
X. 3akupoBa, H. B. Hukonaesa. - Kazanp : KI'DV, 2011. - 111 c. - 4047. - Tekcr :
HEIOCPEACTBEHHBIN.



5.2. MudopmanuonHoe odecnedeHune

5.2.1. D1IeKTpOHHBIE U UHTEPHET-PECYPCHI

rJI\/@H HanMeHoBaHMe 3JIEKTPOHHBIX ¥ HHTEPHET-PECYPCOB Cchlika
1 |DnekrpoHHO-OMONMMOTEYHAs cucTeMa «JIaHb» https://e.lanbook.com/
2 |DnexTpoHHO-OMOMMOTEYHAs cucTeMa «1b0o0Ks.ruy https://ibooks.ru/
3 |DnexTponHO-6MbIHOTEUHAsM crcTemMa «DOOK.ruy https://www.book.ru/
4 | DHIMKIOUCINH, CIIOBAPU, COIPABOYHUKH http://www.rubricon.com
5 [[lopran "OtkpeiTOE 0OpazoBanue" http://npoed.ru
6 |ExuHoe okHO mocTyma K o6pa3oBaTebHbIM pecypcam  [http://window.edu.ru

5.2.2. [lpodeccronanbubie 0a3bl AaHHBIX |/ HH(pOpMaIMOHHO-CIIPABOYHBIC
CHUCTEMBI

Ne HanmenoBanue npodeccnoHambHbIX 0a3 TaHHBIX Anpec Pesim
/o p a Ap JocTymna
1 |Poccwuiickas HampoHAIBHASI OMOINOTEKA http://nlr.ru/ http://nlr.ru/
5 I als http://elibrary
Hayunast snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru "
3 |HanwmonanbeHas snekrponnas 6udmonoreka (HOB) ;lttps://rusneb.ru l'lrtljijs://rusneb
4 |Texumueckas Gubmiorexa http://techlibrary |http://techlibr
ru ary. ru

http://www.mat |http://www.m
hnet.ru/ ath net.ru/

5 |OOGmepoccuiickuii MaTeMaTH4YECKHM opTa

5.2.3. JIunieH3MOHHOe W CBOOOJHO  pPACHpPOCTpaHIEMOE  IPOTPAMMHOE
obecricueHUe AUCITUTIIINHBI

Ne HanmenoBanue nporpaMmmMHOro PexBu3uThI
Onucanue
n/n obecreueHus TIOJITBEPKTAIOTIIHX
[Tonmp30BaTenbCcKas 3A0
1 |Windows 7 IlpodeccuonanbHas (Starter) OIIeDAIOHNAS CHOTEMA "Co¢rJlataTpeiin"
patt No2011.25486 ot
[Tonp30BaTenbCcKas 3A0
2 |[Windows 7 [Ipodeccuonanshas (Pro) "Co¢rJlaitnTpeiin"

OornncpanvoHHasg CUCTEMaA No2011.25486 OT

[Taker NIPUKJIaJHBIX

3 [MATLAB Academic new Product From Hglirelilapﬁ“‘ 3am:1
10 to 24 Group Licenses (per License) P A

3A0
"Co¢rJlaitaTpeiin"
Ne2013.39442 Hewucki.

TEXHUYCCKUX
. npaBo. beccpouno

BBIYHCIICHH.

Cucrema noricka|CBOOOIHASL  JIUIICH3HUS
4 |bpay3ep Chrome napopmanuu B ceru|Heucki. paBo.

HHTEPHET beccpouno

IMaker mnporpamm ist|CBOOOIHAS — JIHMIIEH3UA
5 |Adobe Acrobat co3manust ¥ npocmorpal|Heunckor. paBo.

(aitnos dhopmara PDF |beccpouno



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/

IO st apdextuBHOro|CBOOOAHAS  JTHIICH3US
6 |LMS Moodle OHJIAMH- Hewuckor. paBo.
B3aUMOJICUCTBU beccpouno

6. MaTepuaJbHO-TEXHUYECKOE O0ecTeuyeHHue T CIUIIMHbI

HaumenoBanue Buia HammenoBanune y4aeOHOIA
y4eOHOH pa0oThI ayIUTOPHH, [lepeuens HEOOXOIUMOTO OOOPYIOBAHUS U
CHEIUATN3UPOBAHHOM TEXHUYECKUX CPEJICTB OOYUCHHUSI
nabopaTopuun
Jlekuun VYueOHast ayAuTOpus Uist Crneuunanu3upoBaHHast yueOHast MeOelb,
NPOBEICHUS 3aHSITHI TEXHUYECKUE CPEICTBAa OOYYCHUs, CIy)Kallue
JICKLIHOHHOT'O THIA JUTSL TIPEJICTaBIICHUsT Y9eOHOW MH(pOpMAITUN

OONbIIOH ayAUTOPUM (MYJIbTUMEIUNHHBIN
IPOEKTOp, KOMIbIOTEP (HOYTOYK), 3KpaH),
JEMOHCTPALIMOHHOE obopynoBaHue,
y4e0OHO-HaTJISTHBIC TTOCOOHSI
[Mpaktnueckue |Yuebnas  aynuropus | Crienuanu3upoBaHHas ydeOHass MeOenb,
3aHATHS [IPOBE/ICHUA 3aHATUH| TEXHHUYECKHE cpeacTBa oOyueHus

CCMUHAPCKOTO THIA,| (MyTbTUMEIUNUHBIA TPOEKTOP, KOMIBIOTEP

TPYHNOBBIX M MHAMBUAY-| (4oy1GyK), SKpaH) U Ip.
aJbHBIX KOHCYJIbTALUM,

TEKYIIEeTOo KOHTPOJIA u
IMPOMEXKYTOUYHOU aTTCCTAllUN
CamocrosrtenpHas |KoMIIbIOTEpHBIH K1ace ¢ Crneunanu3upoBaHHast ydeOHas mMeOenb Ha
pabora BbIx0Z0M B HTepHeT B-600a | 30 mocamounbix Mect, 30 KOMIIBIOTEPOB,
TEXHUYECKHE cpeacTBa o0y4yeHUs
(MynbTHUMeE-TUIHBIA TPOEKTOP, KOMIIBIOTEP
(HOYTOYK), JKpaH), BUJICOKAMEPHI,
MIporpaMMHOE obecreyeHue
Crnenuanu3upoBaHHas MeOelb,
KOMITBIOTEPHAs TEXHUKA C BO3MOKHOCTBIO
BbIX0J1a B MIHTepHeT 1 o0ecredeHnemM
nocryna B QMOC, sxpaH, MyabTUMEIUUHBIN
IPOEKTOP, IPOrpaMMHOE 0OecrieyeHHne

YuTanbHbBIN 341
OnOINOTEKHU

7. Oco0eHHOCTH OPraHM3alMu 00Pa30BaTeIbHOM AeITeJIbHOCTH JJIsl JIUIL C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/I0POBbSI H HHBAJIU/IOB

JInira ¢ orpaHMYEHHBIMU BO3MOXHOCTSAMH 310poBbs (OB3) n MHBAIMIBI UMEIOT
BO3MOYKHOCTh OECHPEMSITCTBEHHO IMEpPEeMEIIaThCcs W3 OJHOTO y4eOHO-Iab0paTOpHOTO
Koprmyca B JpYroil, MOAHSATHCS Ha BCE ATAKU Y4eOHO-Tab0PaTOPHBIX KOPITYCOB,
3aHUMAaTbCs B YYEOHBIX W HMHBIX TIOMEHICHUSX C YY4E€TOM OCOOCHHOCTCH
MICUXO(U3NIESCKOTO Pa3BUTHS U COCTOSTHUS 37I0OPOBBSI.

st o6yuenust i ¢ OB3 u WHBaNMMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEIFHOTO armapara, 00eCleueHbl yCIOBUSI OCCIPEMSITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe momenieHus. Madopmanus o cnenuanbHbIX YCIOBHUSIX, CO3JAHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanuMooB, pa3MelleHa Ha caiiTe yHUBEpCcHTETa
www//kgeu.ru. imeercss BO3MOXHOCTb OKa3aHUSI TEXHUYECKOM ITOMOII aCCUCTEHTOM,
a TaKXKe YCIIyT CYPIOTIEPEBOTIMKOB U TU(DIOCYPIOTIEPEBOIUNKOB.



http://www.kgeu.ru/

JUtst aganTanuu K BocnpusaTuio Jinuamu ¢ OB3 u nHBaniMgaMu ¢ HapylIE€HHbBIM
CIIyXOM CIIPaBOYHOTO, y4eOHOro MmaTepuana MO0 JUCHUIUIMHE O00ecreurBaroOTCs
CJIEYIOINE YCIOBUSL:

- JUIs JTy4dlled OpUEHTAlUU B ayAUTOPUH, IPUMEHSIFOTCS] CUTHAJIBI ONIOBEILIEHUS
O HayaJie ¥ KOHIIE 3aHATHUSA (CIIOBO «3BOHOK» MUIIETCS HA JOCKE);

- BHUMaHUE CJIa0OCTBIIIAIIET0 O00YyYarolerocs MpHUBJIEKAeTCs MEIarorom
KECTOM (Ha IJIEYO0 KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONBIBAaHUE);

- pasroBapuBasi ¢ OOYyYalOIIMMCS, TEAArOrMYecKuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMH MpPEMIOKEHUAMHU, OO€CIeynBas BO3MOKHOCTh
YTEHUS 110 TyOaMm.

KoMmmeHncanyss 3aTpyIHEHM pPEYEBOrO M HWHTEUIEKTYaJbHOTO Pa3BUTHS
cabOCbIIAIMX 00yYarOIIUXCsl MPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTAIUN C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIUMU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJIIpHOTO MPUMEHEHUS YNpPaXHEHUW Ha rpaduueckoe BbIICIECHUE
CYILECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHU;

- oOecriedyeHs] BO3MOYKHOCTH JUIsl OOYyYaroLIerocss IMOJIyYUTh aJpECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

JUts aganranyy K BocupusaTHio auinamu ¢ OB3 u nHBanuiaMu ¢ HapylmeHUsIMU
3peHus CIIPaBOYHOIO, yueOHoro, IIPOCBETUTEIBCKOTO Marepuana,
MPETYCMOTPEHHOIO0 00pa30BaTeIbHOM NMPOrpaMMOi MO BbIOPAHHOMY HaIlpaBJIEHUIO
MOJATOTOBKH, 00ECIIEYMBAIOTCS CJIECTYIOIINE YCIOBUS:

- BeZleTcd ajanrtauus opUIMaIbHOTO caidTa B ceTh MIHTepHeT ¢ yueToM 0COObIX
NOTPeOHOCTEN MHBAIMIOB 110 3pPEHUI0, 00ECTIEYNBAETCS HATMUYHME KPYIHOIIPU(PTOBOH
CIPAaBOYHON MH(POPMALIMK O PACIUCAHUMN YUEOHBIX 3aHSITHIA;

- IEJarOTUYECKUd  pabOTHUK, ero cobecegHUK (pu HEOOXOAMMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABISAIOTCS O0yUYaIOUIUMCS, MPU ITOM KayKJbIi
pa3 Ha3bIBaeTCs TOT, K KOMY IeJJaroruyeckuii paboTHUK oOpalaeTcs;

- IEUCTBUS, KECThl, MEPEMEUICHUs MeJarornyeckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyatHass wWHGOpPMANMS TPEAOCTaBIsAeTCS KpymHbIM Impudrom (ot 18
IIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- oOecrieynBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH MTOMEILEHUI;

- IPEAOCTABIIIETCSI BO3MOXKHOCTh HCIIOJIb30BAaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aUCU 00BSICHEHUHM Ha TUKTO(MOH (110 JKeTaHU0 00yJaroIuXCs).

dopMa 1poOBENECHUSA TEKYyLIEM U INPOMEXKYTOUYHOM  arTecTalvu Ui
obOyuaromuxcst ¢ OB3 ¥ MHBaNMAOB ONpPEACISIETCSl TEeAaroru4ecKuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [lpu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MHAMBUAYAJIBHBIX MCUXO()U3NYECKUX OCOOEHHOCTEH aaercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JIMOO MPEIOCTABIACTCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToan4yeckue peKOMeHIAIMH /sl MpenojaBarTesied M0 OpraHu3anuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AOIMMHUCS.



MeTtoauueckoe obecriedeHre nmporecca BOCIUTaHUsI 00y4JaroUXCcs BHICTYAET
OJHUM U3 OIpEeNesouMX (PaKTOPOB BBICOKOIO KadyecTBa OOpa30BaHUA.
[IpenogaBaTens By3a, JIEMOHCTPUPYS BBICOKMHA MpPO(ECCHOHATN3M, 3SPYAULMIO,
YETKYH0 IPAKIaHCKYIO NTO3ULNIO, CAMOJAUCLIHILINHY, TBOPYECKHUM MIOJIXO0 B PEIICHUN
npo(ecCHOHANBHBIX 3a7]a4, B XOA€ 00pa30BaTENbHOIO IpoLEcca CIIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

IIpn peann3anuu AUCHUIUIMHBL IIPENOJABATENIF MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PaOOTHI:

- MeTo/Abl (HOPMUPOBAHMS CO3HAHUA JTUYHOCTH (Oeceda, MUCIYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, pPACCKAa3, COBET,
yOexXIeHre U ap.);

- METOJbl OpraHu3aluy ACSITENIbHOCTH M (OPMHUPOBAHUS OIBITA MOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IeAarormyeckoe TpeOoBaHHE, TOpPYYEHHE,
IpUYYECHHE, CO3/IaHNE BOCIIUTHIBAIOUINX CUTYallul, TPEHUHT, YIIPaXKHEHUE, U 1. );

- METOAbl MOTHMBAIMM JIE€ATEIBHOCTU U MOBEACHUS (0J0OpEeHHE, MOOLIPEHNE
COLIMAJIBHOM AaKTUBHOCTH, IOPULAHUE, CO3JaHUE CUTyaludl Yyclexa, CO3/1aHue
CUTYaLMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U JP.)

IIpn peamuzanuy  JUCHUIUIMHBL  [PENOAABATENb  JOJDKEH  YUYUTHIBATh
CJIEIYIOLME HAIIPaBJICHUS BOCIIUTATEIIBHON JEATEIBHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- popMupoBaHHEe y OOYYaIOIIMXCS IIEIOCTHOIO MHPOBO33PEHUS, POCCHUICKON
UJICHTUYHOCTH, YBaXKEHHUS K CBOEH CEMbE, OOLIECTBY, TOCYAAPCTBY, MIPUHATHIM B CEMbE U
O0I1IECTBE AyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Hacleauto, (OPMHUpPOBAHUE CTPEMIIEHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- opMUpOBaHKE Y 00YUAIOIIUXCS AKTUBHOM TPasKIaHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJAMLMOHHBIX KYJIBTYpPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTSX POCCHICKOIO
oOlecTBa, /sl TOBBILEHUS CIHOCOOHOCTM OTBETCTBEHHO PEalM30BBIBATH CBOU
KOHCTUTYLIIOHHBIE MpaBa 1 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYphl 00yUYaOIIUXCsl, paCUIMPEHNE
KOHCTPYKTUBHOT'O YYacTUsl B NPHUHATHM PELICHWH, 3aTparuBarOlldX HX MpaBa U
MHTEPEChl, B TOM YKCJIE€ B PA3IMYHBIX (opMax caMOOpraHU3alluu, CaMOYIIpaBICHHUS,
OOIIECTBEHHO-3HAUNMOM J1€ATEIbHOCTH;

- opMUpOBaHME MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOUIMX  MPOTHBOCTOSATH  AKCTPEMHU3MY,  KceHohoOuw,
JUCKPUMUHALIMM 1O COUMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HallMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOH M MEXKOH(PECCMOHATbHON HETepNUMOCTH, APYTUM
HEraTUBHBIM COLMAJILHBIM SIBJICHUSIM.

Llyxoeno-upascmeennoe eocnumarue:

- BOCIIUTAHWE YYyBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTIMBOCTH,
YBAXEHUS K POAUTEISM, YUUTEISAM, JIFOASM CTapIIEro MOKOJIEHUS;

- popMupoBaHUE TPUHLMIIOB KOJUIEKTHBM3MAa M  COJUAAPHOCTH, JyXa
MUJIOCEPIIUS U COCTPaJaHUsi, MPUBBIYKH 3a00THUTHCS O JIOAAX, HAXOIALIUXCA B
TPYIHOU )KU3HEHHOU CUTYallWH;

- popMupoBaHUE CONMAAPHOCTH M YYBCTBA COLMATIBHON OTBETCTBEHHOCTH IO



OTHOUIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 340POBBS, IIPEOIOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOLIEHUIO K JIIOJSIM C OrpaHUYCHHBIMU
BO3MO>XKHOCTSIMU;

- popMHpOBaHKHE SMOIMOHAILHO HACHIIIEHHOTO W JIyXOBHO BO3BBIIIEHHOTO
OTHOILIEHUS] K MUPY, CIOCOOHOCTH M YMEHUs Iepe/laBaTh APYTUM CBOM ACTETUUECKUIA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMHUpOBAHNE ICTETUIECCKON KaPTHHBI MUPA;

- popMuUpOBaHUE YBAKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpasl,
CTpaHbl;

- IOBBIIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYarOIIIHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- hopMupoBaHue y 00y4aIOIUXCI HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHUS TOJTy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHalW3a U CHUHTE3a MH(POpPMAIMKM, B TOM YHCIIE B
npodeccruoHanbHo 001acTH.

BHocuMbIe M3MEHEHUs M YTBEPKACHUS HA HOBbI y4eOHBbI 1o
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OreHOYHBIE MATEPHABI 1O AWCIUIUIMHE, MPeAHA3HAYEHHBI TSI OICHUBAHUS
PE3yNIbTaTOB 00YUYEHHS Ha COOTBETCTBUE MHAUKATOPAM JOCTIKEHUS KOMITIETCHITNH.

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

1.TexHosornueckasi Kapra

Cemectp 1
PeiiTuHTOBBIC TTOKA3ATEIH
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Paznen 1. « JIuneitnas anredbpa | TK1
W aHATUTHYECKAs T€OMETPUS
pH? 15 | 0 15 | 15
Pazaea 2. «MaremaTudecKui
aHanu3. Yacte 1»
Konrponbnas pabora 15
Paznea 2. «MaremaTudecKui TK?2
15 0 15 15
a"amm3. Yacte 1»
Kontponbnas pabora 15
Pa3nen 1. « Jluneitnas anre6pa | TK3
Y AHAIUTUYECKAS] TEOMETPUSI»
Pa3nen 2. «MaremaTnuecKkuii
25 0 25 25
aHanu3. Yacte 1»
Paznea 3. «Teopus
BEPOSITHOCTEI»
Kontponbnas pabora 15
Komnnoksuym 10
I[Ipomexyrounas arrectamsa | OM1 0-45
(3x3amen)
B nucemenHoii popme no 0-45
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Cemectp 2
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Pasnen 4. « MareMaTHuecKuit TK1 15 0 15 15




aganns. YacTe 2»

Kontponbnas pabota 15
P 4. «M i TK2
aznena 4. « Marematuveckuit 15| 0o 15 15
ananmu3. Yacts 2»
KonTponbnas pabota 15

Pasgexa 4. « MareMaTnueckuii TK3
g 2

a"anus. Yacts 2» 25 0 o5 o5

Pa3znen 5. «OcHOBBI TEOpUHN

10T

KonTponbnas pabota 15

KommokBuym 10

IIpomexyTounasi arrectamuss | OM?2 0-45
(3x3amen)

B nucemenHoii hopme 1o
0-45
ouneram

Cemectp 3

PelfiTuHrOBEIC ITOKA3aTEIN

HanmenoBanue pasaciia

KOHTPOJIA

DopMEI U BUJT
oauel k TK2
oauer k TK3

arTecTamnus

| TeKymui KOHTPOJIb

JlomonHuTEILHEIC
6amner k TK1

Il Texymmii KOHTPOJIH
J1OTIOJTHUTETbHBIC

Il Texymuii KOHTPOIIb
J1OTIOJTHUTEIIbHBIC

Hroro

[IpomexxyTounas

Pa3nen 6. «Teopus pyHkmit TK1

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

KOMILJICKCHOI'O IICPEMCHHOT 0>

Konrponbnas pabora 15

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

Konrponbnas pabora 15

Pa3nen 6. «Teopust pyHKIMiA TK3
KOMILIEKCHOTO TIEPEMEHHOT0)
Pasnen 7. «OnepaninosHoe

P 25| 0 | 25| 25
HUCYUCIICHUEY
Pasnen 8. «Hucnennsie

METOAbD)

Konrponsnas pabora 15

Konnoksuym 10

IIpome:xxyTouHas aTTecTanus OM3
(3auer)
B nmucemenHoit popme mo

0-45

omieram 0-45

2. OnleHOYHBbIE MaTePUAJIbI TEKYILEr0 KOHTPOJISA M MPOMEKYTOYHOM aTTecTalun
[lkana oueHKH pe3yabTaTOB 00YUEHHUS 110 TUCIUTUINHE:



YpoBeHb chOpMUPOBAHHOCTH

HHAUKATOpa KOMIICTCHIUHA

Huxe

Boicokuit | Cpenuuit Huzkni
3anaHu- CpeaHero
Kon Kon POBaHHBIC ot 85 1o 100| ot 70 1o 84 | ot 55 10 69 | 0T 0 1mO 54
KOMIIe- | WHAMKATOpa pe3yIbTaThI
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [lIxana oneHnBaHUs
UCITUTUTHHE HEYI0B-
AHcl yIIOBIIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3aYTEHO HE 3a4TCHO
3HATH:
OCHOBHbIE
TIOHSITHS U
TBEPKICHUS
YTBCPIL . 3HaeT [Tnoxo
AHAIUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reoMeTpuH, 3Haer .
N MOHSTHSI U | OCHOBHBIE | 3HAHUU
JTUHEHHON OCHOBHBIE
VTBEPXKAC | MOHSATHS W | HIKE
anreOpsl, MOHSTUS U
HUS, yTBEpXkKAEC | MUHUMAJ
MaTEMaTHYECKO | YTBEPKIE
MOJKET HUS, BHOTO,
ro aHalu3a, HUS,  HE
JIOITYCTHUTh | JOITYCKAeT | OITyCKae
TEeOpUn JIOTTyCKaeT
. HECKOJIbKO | MHOTO T TpyObIe
BEPOATHOCTEH, | OIIMOOK
HE TPYOBIX | MEITKHX OIMOKHU
TEOpHUU MO,
ommboK (91115 (03
CIEIUATBHBIX
pas3zenon
MaTeMaTUKHU
YMETh:
pemiaTth
OCHOBHBIE
3a/1auun
AHAJIUTUYECKON YnMmeer YmMmeer IIpu
OIIK-1 | OIIK-1.1. reOMETPHH, YmMmeer pemiaTthb pemarb pelieHnn
JIMHEHOMN peumars OCHOBHBIE | THUIIOBBIE TUITOBBIX
anreopsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTH
MaTEeMaTHYECKO | YeCKHe YeCcKue YEeCKUe YECKUX
ro aHalu3a, 3aJa4d, He | 3a/1a4H, 3a/a4w, 3a/1a4y
Teopuu JOTTYCKaeT | IOMYyCKaeT | IOMyCKaeT | JIomycKae
BEPOATHOCTEN, ommOOoK HEOOJIBIIIA | MHOTO T TpyOBIe
TEOPUH MOJIs, € OmMOKN | OMKOOK OIINOKU
CTICITHATBHBIX
pasnenoB
MaTeMaTHKHU
BIIAJICTh:
Bnaneer
Bnaneer a
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3TUIHbI MU BIIAJICET
OCHOBHBIMH u
MU TUTIOBBIMU | METO/IaMU
METOITaMHU METOITaMHU
METOJIaMHU METOJaMH | PeIIeHUs
pelieHus 3aaaq pelieHus
pelieHus pelieHus | 3ajaad,
MaTeMaTH4eCKO 3ajad,
3amad, He 3amad, JOITyCKae
ro aHanu3a JIOTTYCKaeT
JIOTTYCKaeT JOMYCKaeT | T rpyoObie
MEJIKUE
91115 (0] 3 MHOTO OIINOKH
OIIMOKH

(11050100 8




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

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

OmeHka  «y/AOBJIETBOPUTEJIbHO»  BBICTABIIICTCS  3a  BBHINIOJHEHUE
KOHMPOIbHBIX pabom 6 cemecmpe U KOJLLOK8UYM,

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

3. IlepeueHb O1LIEHOYHBIX CPEICTB
Kpatkas xapakTepucTuka OINEHOYHBIX CPEJICTB, UCIIOIB3YEMBIX MPU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U TMPOMEXKYTOUYHOM aTTeCTalid O00ydYaromerocs 1o

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

" Komruiekt
CpenctBo MpoBepKH YMEHUN MPUMEHSTh MOTy4eHHBIE
KontponbHas KOHTPOJIBHBIX
3HAHUS JUI PEIICHHs 3a7ad OMNPENEICHHOTO THUMa IO

pabora (KHTP) 3a/IaHKH 110
TEME WIH Pa3Jieiny
BapHaHTaM
CpelIcTBO KOHTPOJISI YCBOECHHS eOHOro Marepuaiia
TepMIi asjena I/II)J'II/I a};IICJ'IOB nng:nnnm{m 0 ralfmgo Bompocst 1o Temam /
Komnoksuym (K) - P P > OP pasnenam
BaHHOE Kak y4yeOHOe 3aHsATHEe B BUAe cobOeceqoBaHUS
JACITUIITHHBI

IpenojaBaTesis ¢ 00yJarouMMUCs

4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH HMHbIE MaTEPHAJIbI,
Heo0XoaAMMBbIe ISl OLEHKH 3HAHUM, YMEHUN M HABBIKOB, XaPAKTEPU3YIOILIHMX
JTanbl POPMUPOBAHUS KOMIIETEHUMIA B IIpoLecce 0CBOCHHUS JUCHMIIUHbBI

[Tposepsiemas komneteHius: OIIK-1 — CrnocoOeH yduThIBaTH COBPEMEHHBIE
TEHJEHIIMW PAa3BUTUS TEXHUKH H TEXHOJOTHMM B 00JacTH TeXHOC(hHEpHOM
0€30MacHOCTH, W3MEPUTEIHHON M BBIYHCIUTEIBLHON TEXHUKH, HH(POPMAIMOHHBIX
TEXHOJIOTMA TIpU PEIIEHWH THUIIOBBIX 3a7ad B oOmactu TmpodeccruoHaIbLHOM
NESATETLHOCTH, CBSI3aHHOM C 3alllUTON OKpYXaloleld Ccpenbl W 00ecTreueHueM
oe3zonacHoctu 4yenoBeka, OIIK-1.1 - OOnagaer HaBbIKAMU MPUMEHEHUS
MaTeMaTHYECKOro anmnapara.

CEMECTP 1
TK1
Pazpea 1.
KoHnTtponbhas padota
1 1 -1
1) Beruucnure onpenenurens 3-ronopsiaka | 1 —1 1




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

0 4 0 5

2 -4 1 1

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

xX+2y+z=4
3) Pemmte cucremy ypaBHEHHN {SX —5y+3z=1.
2x+7y—z=8
4) Pemute cucremy metojoM ["aycca
x1 + 29 — 2y — 3wy = 4,
3z + Brg — 4z, = 14,
ry + 30+ w3 — 14 =0

5) Beruucaure miomaap Tpeyroiasauka ¢ BepmudHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruuciure o6bem napamnenenunena ¢ Bepmunamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3, 2,1)

7) BeraurcauTh 1I0Iab napajuiesorpaMma, oCTPOSHHOTO Ha BeKTopax au b, a = p + 2q,b =
3p—q; Ipl = 1,1ql = 2,(@") =~
8) CocTaBUTh ypaBHEHHE IPSIMOU, MPOXOAIIEi yepe3 Touky M, (6,4) ¥ TOUKY IepeceyeHus
npsaMbIx X +y—-3=0,x—-2y—-6=0.

— —
9) Haiitu kocunyc yriia Mmexxay Bektopamu ABu AC,
rned(2,—-8,—1),B(4,—6,0),C(—2,—-5,—-1).
10) JMansr Bepimnsl Tpeyroasauka A(1,2,4), B(-2,5,0), C(2,1,1). Haiinute ypaBHEHHE MeAUAHbBI
AK, ypaBuenue BbicoTsl BJI.
11) Haiingute paccTosiHEE OT TUIOCKOCTH X-2Y+27+4=0 no touku A(0,1,2).
12) anbr koopaunatel Touek A(4; -1;-2 ), B(2;2;-1), C(-3; 3; 1), D(1; 2; 3) .
Haiitu:
KOOPJMHATHI BEKTOPOB AB , CD, 2AB +3CD X
moyau BekropoB AB, CD ;
ckansgpHoe npousBenenne AB u CD ;
KOCHHYC yriia Mexxay Bekropamu AB u CD
BekTopHOE npomsBenenne AB u CD ;

TIUTONIA/Ib TPEYTOJIBHUKA, TOCTPOCHHOTO Ha BekTopax AB, CD;

o6wem mupamusl ABCD.

13) Jlansl uetsipe Touku MO(3; -2;1), M1(2;0;4), M2(1;3;4), M3(-4;2;3).
Haiitn:

ypaBHEHHE IPAMOi, mpoxoasuiel yepe3 . M2, M3;

ypaBHEHUE I10ckocTH P, mpoxoasamieit uepes . M1, M2, M3;

Haiitu pacctosinue d ot P no MO;

Hamnucath ypaBHeHUE Tiockoctu P1, mpoxomsmeii uepe3 T. MO || P.
Pazpea 2.

KonTponbhas padota

n+1 _ 2
Dlim (22)77.2) lim =22, 3) lim(2 — 397740 )iinz,
xX— X—

n-ooo \2n+1 Inx
3 4
. nVsnZ+Von8+1 . 2n+3\+1 . x2+3x+2)?
4) lim —————=.,5) lim ( ) , 6) lim e dartay
2n+1 Xo—1x3+2x2—x-2

=0 g+ ’n)\/ 7-n+n? n-e

3
. 1+4cos3x , 1+sinx cos ax\t9™X . Vn3+1-vn-1
7) lim— . 8) lim | ————— ,9) lim s—————,,
xom Sin? 7x x—0 \1+sinx cos fx nooo Vn3+1-vn—-1




2
10) li@—,l’f’“;l"” 12) 1im 3XF2:13) |im X229%+6. 14y iy VX2 -V6-X.
x_)Esm( x/2)cosx Xx—0 OX+5 x—3 3X° —-9x X—2 x2—4

_ 4x 5)(2_
15) jim| 8 __1 1;16) Iim(zx 3} 117) fim £ L
x>3\x2 -9 x-3 xowol 2X—1 x—>01—C0S2X

CEMECTP 1
TK2

Paznea 2.

KoHTposbHas paboTa

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

2) Beruucnure mpou3BoAHYI0, YKazaHHOro nopsiaka: y = (3 — x2) In? x, y!l =?
sin? x—tg *x

1) Beruricnure mpou3BOIHYIO TApaMETPUIECKON (PYHKITUH: {

3) Beruucnure npenen ¢ moMoIpio npasuia Jlonurans: chl_r)g p—
x? 1

4) Haiingute X, QyHKIUU Yy = S5t

4x-x2

4 )

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

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

120x5 '
8) IIpoBecTH nccieqoBaHNE U IOCTPOUTH TpaduK QYHKIUU Y =

7) Haiitu mpon3BOIHYIO OT QYHKIIMH Y =
12x
9+x2’

9) HaitnmuTe npou3BOIHYIO TPETHEro Mopsiaka QyHKIUH
Voo oo
10) Pasnoxkuts dyrkmmo y = x3 — 2x% + x — 5 B mHorowiéfIBéitnopa, re x, = 2.

— L J o2 22
11) BeruncnuTh yacTHbIE IPOU3BOIHBIE BTOPOTO MOPSIIKA f = arcsin(z/+/2* +37°)

I B R
12) Hccnenosars Ha skctpemym = F¥ = 2%

2
13) Haiitu mpou3BoAHYIO (PYHKIIUHU ) y = 5 _x3. J7:0)y=e Xcosx + X ;
3.2 In x
3 2
B) y= \2x—5e¥
CEMECTP 1
TK3
Pasznen 2.
KonTponbsHas padora
1) Boruncnure unterpan | 01 x%V1 — x2dx.
3
2) Beuncnure unrerpan [ % X.
dx

3) Beruucnure uarerpan [ —————.
) P fsinx(l—sinx)

4) BerauciuTe miomaas 00JacT, OrpaHHYCHHON rpad)ukaMu (GyHKITHI:

y=32—-x% y= -4z

5) BeluucauTe JUIMHY OyrH  KPUBOH, 3aJaHHONW  HMapaMETPHUYECKUMH  YPaBHEHUSMH
{x = 4(cost + tsint),

<t<
y =4(sint —tcost), O<t<2




1
. xdx
6) Berurcaute onpeneneHHbId HHTErpal .[ —_—
\5—-4x
-1
2arctg(1/2) dX
7) BerurciauTe onpeneeHHblid HHTErpa _
sarcig/a) SN X(1—sin X)

8) Beruncnure uHTErpa_ I x* cos 3xdx

2
9) BruuciuThb I/IHTerpaJ'IbIJ'(g.5X _2 n 7jdx; J‘X—73X+5dx; I(3X —1)24dx;
X Jx
2| 3 Tf/4 . 3 . 1
jde; jtgxdx;sz-lnxdx; jd); jx(3—x)7dx, [arctg xdx
X 7/6COS"X 2 0
Pazpgea 3.

KonTponbhas padota

1) OTka3 MalIMHbI TPOMCXOINT, €CIIM OTKA3bIBACT XOTS ObI OIUH UX BYX arperaTroB, U3 KOTOPBIX
OHa COCTOUT. BeposITHOCTH OTKa3a MEpBOrO arperara B TE€UYEeHHE rapaHTuitHoro cpoka - 0,01,
Broporo — 0,03. HaliTiu BepOSITHOCTh OTKa3a MAIIMHBI B TEYCHHE TapaHTHUHHOTO CpPOKa. (CII0XK
BEPOSATH COBMECTH COOBIT).

2) Jlammouku, M3rOTOBJICHHBIC Ha 3aBOjiE |, IEperoparoT B TEUCHUE MecsIa ¢ BeposITHOCThIO 0,3,
Ha 3aBojie 2 — ¢ BeposATHOCTHIO 0,8. bputn KymiieHsl 0 3 JaMIOYKK Ka)10ro 3aBOJa U OJHA U3
HUX BKpy4YeHa B HacTOJbHYI0 nammy. Jlammouka B TeueHue Mecsia mneperopena. Kakxosa
BEPOSITHOCTH, YTO OHA M3TOTOBJICHA HA 3aBOjIC 2. (YKa3aHue: ucnoiab3yiTe hopmyny baiieca)

3) B ypue 10 6enbix, 15 yepHbix, 20 cuHMX U 25 KpacHbIX ImapoB. Beinyiau omun miap. Haiitu
BEPOATHOCTb TOT'O, YTO BBIHYTHIN IIap: O€Jbli; YEpHbI; CUHUI; KpAaCHBIH; Oeblii UM YepHbIN;

CUHMH WJIM KPACHBIN; Oembli, YepHBIA WM CUHUH.
4)

-2 -1 1 2
0,1 0,2 0.3 04

T X

|X=1,
f(x)= R | x|<1
5) Tvl—X

=o

Haiitu F(X), M(X), BeposATHOCTD Tomaganus B uatepsai (-2,1)

Paznen 1-3.

Bompocsl k KOJIII0KBUYMY:

Urto Takoe Marpuma?

Uto Takoe onpeaenuTeNb MaTPULIbI?

Kak Bbrumcinsercs onpeaenurens MaTPUILbl 2-TO opsiKa?

B ueM ocHOBHas uzes peureHns ypaBHeHun MmeroaoM ["aycca?
JaliTe onpeneneHue BEKTOpa.

JaiiTe onpeneneHre KOMILUTAHAPHBIX U KOJJTMHEAPHBIX BEKTOPOB.

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

[TpaBuiio crokeHusi BEKTOPOB C OMOIIIbIO KOOPIMHAT.
. Kax Beramcnsercs Mmoayns Bekropa d = (x,y,2)?
. Kak BBIYMCIIAOTCSA KOOPAWHATHI BEKTOPA, 3aJaHHOTO ABYMs TOUKAMMU?
. JlailTe onpeeseHye CKaIsipHOro MPOU3BEICHUS IBYX BEKTOPOB.
. Kak BpruncisieTcst yroi Mexay AByMs BEKTOpaMu?
. Kak 3anuceIBaeTcs cKkalnsipHOE IPOU3BEICHUE IBYX BEKTOPOB B KOOPAMHATHOM hopme?

©X NoukwdE

P
= O

Y
A OWN




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.
o7.

VCoBus napajuiebHOCTH U TIEPIIEHANKYIISPHOCTH JABYX BEKTOPOB d U b.
[laiite onpeneneHre BEKTOPHOTO IPOU3BEICHUS JIBYX BEKTOPOB.
['eomeTpryecKuii CMBICIT BEKTOPHOTO ITPOU3BEICHUS.

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEIACHHIE B KOOPAUHATHON (hopme?

JlaiiTe onpeeseHne CMEIAHHOTO TPOU3BEIEHNS TPEX BEKTOPOB d, b, C.
["'eomeTpUUECKHI CMBICI CMEIIAHHOIO IPOU3BEACHUS.

Kak 3anuceiBaercst ycaoBUe KOMIIZIAHAPHOCTH TPEX BEKTOPOB?

Kak 3anuceiBaeTcst cMelaHHOE IPOU3BEIEHUE B KOOPAUHATHON Gopme?

Kak 3anuceiBaercs o01ee ypaBHEHHE NPSMON Ha TUIOCKOCTH, KAaHOHUYECKOE ypaBHEHHE,
ypaBHEHHE HPSIMOM, NMpOXOAAlIed depe3 ABE TOUYKH, ypaBHEHHE INpPSIMOH B OTpe3Kax,
ypaBHEHHE IPSAMOIL € YTIIOBBIM K03 humenTom?

Kak onpenensiercst yron Mexay npsiMbIMu?

[lepeuncnure ycaoBus MapajsiebHOCTH U MEPIEHIUKYISIPHOCTH JBYX IPSIMbIX.
[Tepeuncnure crocoObl 3a1aHUs MIOCKOCTH B IPOCTPAHCTBE.

Hanmmmnre ypaBHeHUE IpsIMO, MPOXOAALIECH Yepe3 IBE 3alaHHbIC TOUYKH B
IPOCTPaHCTBE.

Jaiite onpenenenre GyHKIUH.

[Tepeuncnure OCHOBHBIE 3IEMEHTAPHBIE (PYHKIIUH.

Jaiite onpenenenue cioXHON (QYHKIUHU.

Jaiite onpenenenue npeaena GyHKIUU B TOUKE.

[TosicHuTe hrU3HYECKH U TEOMETPUUYECKHII CMBICI ITPOU3BOIHOM.

Jaiite onpeneneHye Npon3BOIHON BTOPOro MOPSIKA.

CoopmynupyiitTe MpaBUiIO BEIYUCICHUS TIPOU3BOIHON OT ciokHou GpyHkimu Y = f[g(X)].
Cdopmynupyiite npasuio Jlonurans.

Haiite omnpenenenue s3kctpemMymoB ¢QyHKIuu. ChopMynupyiTe HeoOXoaumoe U
JIOCTaTOYHBIE YCIIOBUS IKCTPEMYyMa.

Kak nccnenyercs BBITYKIOCTh QYHKIUU?

Yro HazpIBaeTcs TOukoi nepernda pynkuun? Kak Haxoaat Touku neperuda?

Uro Takoe acUMITOTHI PYHKIIMU U KaK OHU HaXoaaTcs?

Yo Takoe KOMIUIEKCHOE YnCII0?

Kakue popmbl 3an1MCH KOMIJIEKCHOTO YHUCIIa BbI 3HaeTe?

3anumute Gopmyny Ditnepa.

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

JlaliTe onpeneneHrne HeoNnpeIeIEHHOTrO HHTerpaa.

Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOIO HHTETpaa.

B yewm 3akitouaercs naes MeToja 3aMeHbl IEPEMEHHBIX?

3anummure GopMyIly UHTETPUPOBAHUS IO YACTSIM.

[aiite onpenenenne onpeneaeHHoro nHTerpana.

["'eomeTpryecKuil CMBICI ONIPEIEIEHHOTO MHTETPala U UHTErPaIbHON CyMMBI.
DU3NYECKUI CMBICIT ONPEICIICHHOTO MHTErpaa.

ITepeuncnnure OCHOBHBIE CBOMCTBA OIIPEIEICHHOIO HHTETpaIa.

3anummte popmyny HeroTona-Jleiiouuna.

Haiite onpenenenue GyHKIMU ABYX MEPEMEHHBIX.

[aiite onpeneneHne 4acTHBIX MPOU3BO/IHBIX.

Kak BBIYMCIIAIOTCS YaCTHBIE IPOU3BOAHBIE?

Maiite onpenenenue nuddepeHnnanos QyHKIUN ABYX MEPEMEHHBIX.

Kak Haxozasarcst 3kcTpeMyMbl QYHKIUN HECKOIBKHX MEPEMEHHBIX.

CEMECTP 2

TK1




Pasznea 4.

Konrponbnas padora
2
1) Pemmre nuddepeHnnanbHoe ypaBHEHHE y' = Lz ca¥io
X X
2) Petnre muddepenuuansroe ypapaenue y' + 2xy = 2x°y3, y(0) = /2.

3) Pemnte muddepenimansaoe ypasuenue (2X +5y)dx + (5x +3y?)dy =0

4) Pemmnre nudpepeHunanbHoe ypaBHEHHE ' 4 Y _sin X,y(7) = 1
X

5) Pemute quddepennmansroe ypapaenue 2Y" + Y —y = 2e”*

6) Pemure mudpepenuuansaoe ypapaenue Xy" + y" =1,

7) Pemmte nuddepennmanshoe ypasuenue Y + 2y +5y = —sin 2X.

8) Pemmre nqudhepeHIanbHOE ypaBHEHUE y3 y"+4=0,y(0)=-1y'(0) = -2.

9) CrepxeHb UIMHOW 2| K IUIOMIAIBIO ONEPEYHOrO CEYEHUs S Ha KOHIAX UMEET OJMHAKOBYIO

temreparypy t. ITo crepuio npoxoaut Tok |, motHocTs KoToporo i=1/S. Haiitu pacnpenenenue

TEILUIOTHI IO CTEPIKHIO, ECIIM MAaKCHMMalbHas TEMeNeparypa B LeHTpe crepkHs T. IIpeneOpeun

noTepeil TEIIOTHl B OKpykawmiyto cpeny. (Ykasanwe: cocraBuTh auddepeHinaibHoe

ypaBHEHHUE 2-TO MOPSAIKA, PAa3PEMIEHHOI0 OTHOCHTEIBHO IPOU3BOIHOI).

71(2 +23)
22

11) 3anucatb uncio z; =4i B TPUrOHOMETPUYECKOIT ¥ I0Ka3aTeIbHOM Gopme.

12) Berueptuth obsacts |Z—1—-i[>1,0<Imz<2,0<Rez< 2.

13) Pemmre ypaBHeHus:

10) Haiitu 3Ha4YeHUE BRIPAKECHHUS , 2, =1+31,2,=1+2i,2;=4-1.

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

CEMECTP 2
TK2

Pasznea 4.
KonTponbnas pabota

1) Mccnenyiite Ha CXOMUMOCTD P § (™l 2n+1 _
n=1 n(n+1)

o 3
2) Haiinute 061acTh CXOIUMOCTH psifia E (n-2) (x+3) 2n.
n=1
3) Paznoxute f(x) = In(2x +1) IO CTEICHAM (X —2) ; cremenmoii pAIL.
0,2
4) Beruncnure MHTErpasn j e dX. ¢ TouHOCTBIO 110 0,001.
0

5) Paznoxwure B psag @ypoe pynkmuro f (X) =sin 2x, X €[, 7]

6) Haittu cymmy psina § ;
n=9n2 —14n + 48

7) Paznoxuth _ 10 creneHs M X

¥16 - x
8) Pasnoxwute f(X)=cos(x —4) mo crenenam (X + 2)




9) HccnenoBaTh Ha aOCOIOTHYIO WIIH YCIIOBHYIO CXOAUMOCTb § " %
n=1 (2n-1)7(2n)

5
10) Haiitu 06macth CXOAMMOCTH %O: ( )
n—1(n+1

11) Beruucnure ABOMHOM HHTETPa ” (12x%y? +16x%y*)dxdy;D:x =1,y =x*,y = —Jx.
D

(X + 5)2n+1

12) Haitnute miomaab GUryphl, OrpaHUUYCHHOW JaHHBIMH JTHHUSIMU

=X y=3x

2_2y+x2=0,y?—4y+x? =0,
y y y y y \/§

-1 0 0 0
13) 3meHuTe mopsiioK HHTETPUPOBAHMS jdy I fdx + jdy I fdx.
-2 —\2+y -1 —J-y

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

© n+6 x

1
2. . .
nlnf+4 2o L

15) UccaemoBarh CXOAUMOCTD psbl: 1.

gln 343 §n+5 §5n+6

42 53

( n j“ © n2+1 © 4n+1 . *6n+5
(3n+2)2“ an” oA

CEMECTP 2
TK3

Pasznen 4.
KoHTtponbHas pa60Ta
5x Y
1) Berunciuts J’dxjdyjzzdz

-1 0 O

2) Haiitn 06bem obnactu V: 8z = x2 + y?,z = l

2
3) Temo V 3a1aHO OTPpAaHUYNBAOIIUMHU €TI0 ITOBCPXHOCTAMU, K -TINIOTHOCTD. HaﬁﬂHTe Maccy
Tena. 64(x° +y*) =22, x* +y? =4,y=0,2z=0(y >0,z >0), u w

4) Haiinute o0beM Tena, 3a1aHHOTO OIPaHUYHBAIOIIMMU €0 MTOBEPXHOCTSIMHU

:\/9—x2—y2,9—22:x2+y2.

5) BerarcauTh HHTETpa ”I xdxdydz, V:y=0,y=1 x+2<1,x>0,2>0.
\Y
6) BBIYHCITUTD HHTETPAJIBI:

IID(x+y2)dxdy rieD:y=x>,y=1,x=0.
I, xyz + x*y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.

JIf, dxdydz, D: x+y+z=1, x=0, y=0, z=0.
Pazpeu S.
KonrponbHas padora




1) Beruncnure nHTErpa Ixzdl , rie L — rpanuma tpeyroipHuka ¢ Beprmaamu A(L,0), B(21),
L

C@L2).

2) Haiinute paboty cuibl F ipu nmepemenieHny Bob TMHUU L oT Touku M kx Touke N

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

3) Beruncaure MoBEpXHOCTHBIN UHTErpan 1-ro poxaa ” zds, o —4acTh runepOOIUIECKOro

o

2+y2=4.

4) Haiinure MOTOK BEKTOPHOT'O IOJII d Yepe3 4acTh MOBEPXHOCTH S, BEIPE3aEMYIO TUIOCKOCTHIO
P (HOpMasb BHEIIHSS K 3aMKHYTOH TTOBEPXHOCTH, 00pa3yeMoii JaHHBIMU ITOBEPXHOCTSIMHU ).
a=yi—-xj+k,S:x*+y*=7z%(z>0),P:z=4.

napabosonsia z = XYy, BeIpe3aHHask HUJTUHIAPOM X

5) Beruucnure uHTErpa I ydl, tne AB — nyra ammrnica X = 2cost,y =3sint,0<t<7z/2
AB

6) [Ipumenus Gpopmyiay ['prHa BEIYKCINTE HHTETPAI §xy2dy —x%dx, e L — okpyKHOCTB
L
x> +y? =a?.
7) BbI4KCIIHTE MOBEPXHOCTHBINA HHTErPa 2-T0 pojia ﬂ ydxdz, riae o —BepXHss CTOPOHA YACTH

(oa

napabosonia X2 + y2 =2,0<z<2.

8) C momompro popmynsr Octporpanckoro-I'aycca HalJuTe IOTOK BEKTOPHOTO TOJIS
F=x3%i+ y3j +23k yepe3 MOJIHYI0 MOBEPXHOCTh nupaMuisl X+ Yy +2=1,x=0,y=0,z=0 B
HaIpaBJIeHUU BHEIIHEH HOpMan

9) HaiiTu MpKyJIsIUI0 BEKTOPHOTO MOJIST @ BOJb KOHTYpa [ (B HalpaBJICHUH,

COOTBETCTBYIOILIEM BO3pacTaHMIO apaMeTpa t).

V2 V2

a=vyi-xj+z%k, :1* =7cost,y=7cost,

z=sint.
10) Haiiti paboty cumer F =Xy -i + X2 - j Brons kpusoit | 1y = X2 ot Toukn (0,0) mo (1,1).

11) Haiitu iMBEpreHII0 U pOTOP BEKTOPHOTO MOJIS F =xi+ XZj —zZk. Onpenenutsb TUI MOJSL.

Paznen 4-5.
Bomnpock! k KOJUIOKBUYMY:
1. JMaiite onpenenenue auddepeHInaIbHOr0 ypaBHEHHUS.
2. Jlawite onpenenenue 3amaun Komrm.
3. IlepeuncnuTe OCHOBHBIE YpaBHEHHMsS IIEpBOTO TMOpSAAKA, YKKUTE METOAbl UX
MHTETPUPOBAHUS.
Jaiite onpenenenue qudQepeHnnanbHOT0 YpaBHEHH BBICILIETO MOPSIKA.
MeToapl MHTErpUPOBAaHUS yPaBHEHUH, TOIYCKAIOIINX IOHWKEHHS TOPAIKA.
Maiite onpenenenue auHeiHOro AuddepeHnnanbapie ypaBHEHHUS BBICIIETO MOPSIKA.
JlaiiTe onpeneneHne YucioBOro psijaa.

No ok




8. JlaiiTe ompeneneHrne CXOIUMOCTH U CYMMBI psifia.

9. Heobxomumoe ycioBre CXOAMMOCTH.

10. ChopmynupyiiTe IpU3HAKU CXOTUMOCTU PSAIOB C MOJOKUTEIbHBIMU YICHAMU: MPU3HAK
CpaBHEHHS Ps10B, pu3Haku [lamambepa u Koy, nHTErpaibHbI NpU3HAK.

11. Maiite onpezeneHue 3HaKONEPEMEHHOTO psa.

12. Taiite onpenenenne abCOMIOTHON U YCIOBHON CXOJIUMOCTH.

13. Chopmynupyiite npusHak JleitoHuIa.

14. [aiite onpenenenre GyHKIIMOHATBLHOTO PsA.

15. [laiite onpenenenne o01acTu CXOJUMOCTH, PABHOMEPHOI CXOIUMOCTH.

16. [aiite onpeneseHre CTEIICHHOTO Psijia.

17. [laiiTe onpenenenre HHTepBajga CXOIUMOCTH.

18. Psagp! Teitnopa u MakiopeHa.

19. [aiite onpenenenre ABOWHOTO U IBYKPATHOI'O UHTETPAJIOB.

20. [epeuncaure CBOKWCTBA IBOIHOTO HHTETpaIa.

21. JIBOIHOM MHTETpaJI B MOJISAPHBIX KOOPIUHATAX.

22. YKaxuTe MPUIOKEHUS IBOMHOTO MHTETpaIa.

23. JlaliTe onpeneneHne TPOHHOTO U TPEXKPATHOTO WHTETPAJIOB.

24. TlepeunciauTe CBONCTBA TPOMHOT'O HHTETpAIA.

25. TpoitHO# HHTETpal B IMIMHAPUICCKUX B C(HEPUUECKUX KOOPIUHATAX.

26. YKaxxuTe NpUIoKeHUsl TPOMHOro HHTETpaa.

27. Uto Takoe KpUBOJIMHECHHBIN HHTErpai 1-ro poxa?

28. Kak BeIUHCIIsACTCS KPUBOJIMHEHHBINA HHTErpai 1-ro poxa?

29. Uto Takoe KpUBOJIMHEHHBIN HHTErpai 2-To poaa?

30. Kak BbIYHCIAETCS KPUBOJIMHEHHBIA HHTErpall 2-r0 poaa?

31. Kakoii ¢pu3nvecknii CMBICT TTOBEPXHOCTHOTO MHTErpaa 1-ro ponxa?

32. Kakoit ¢pu3nveckuii CMbICI HOBEPXHOCTHOIO MHTErpaa 2-ro pojaa?

33. Kak Beraucisiercst porop?

34. 3anummre popmyny Octporpaackoro-Iaycca.

35. Kak BBIYHCISETCS TUBEPTCHINS?

36. Kak BbrancnsieTcst rpaiueHT?

37. Kakue reomeTprueckne XapakTepUCTUKN CKAIISIPHBIX, BEKTOPHBIX TIOJICH Bl 3HaeTe?

38. Kakue BUIbI BEKTOPHBIX MOJIEH B 3HaeTe?

CEMECTP 3
TK1

Pa3pgen 5.
KonTponbhas padota

1) UccnenoBath ananutudeckue cBorictBa Gynkiuu f(z) = z% +1m3z.
2) Beruucnuth uHTErpai I|Z| dz, rae L- qyra okpyXHOCTH |Z| =lor zy=1m0 2 =-1
L

3) Haiitu pasnoxenue B pan Jlopana pynkuun f(z) = % 10 CTeNeHsM Z
(z-2)(z+5)

4) Haiitu BeIYeT GyHKIHU f (z) = 73sin iz B €€ M30JIMPOBAaHHOM 0COO0M TOUKE
z

e’ cos nzdz
5) Beruucnure uHTETpat _—

l2|=1 7% 4+ 27




2n

dx
6) Berurciaute uHTErpat _[ -
o 3+sin X
+00 dX

7) Borurciaute uHTErpat I 5 5
o (X +4x+13)
8) BeruuciuTs:
e1+I7r '
Ifdz, rae L- otpe3ok oT Toukn z; =0 10 zp =1+1.
L
(z-3)dz
173 (z-D(z+2)
[ﬂ zscosajz)dz
|2=3

CEMECTP 3
TK?2

Pa3nen 6.

KontposbHas paboTa

S
p2 +6p+10
2) Haitnmute nzobpaxenue pyukiuu f(t) = cos? 8t +t%e .
p+1

p(p2 +4)

4) Pemnre nuddepenipanpaoe ypasuenue X" —2X"+ X' =4, X(O) =1 X’(O) =2, X"(O) =-2

1) Haiiti opurunan uzobpaxenus F(p)=

3) Haiinure opurunan usobpaxenus F(p) =

5) Pemute cucremy mudQepeHnanbHbIX YpaBHCHUH
X'+y=0, x(0)=1,
y'—=2x-2y=0, y(0)=1,

6) Haiitu usobpaxenue mis f(t) =5+ 2e7t.

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

CEMECTP 3

TK3

Paznen 7.

KonTponbhas pabota

1) K kakoMy UHTEpBany IPUHAIIEKUT KOPEHb ypaBHeHus X' —4x? +1=07

2) B meToie moIOBUHHOTO JIENICHUS TSI OTIPEIeNICHHs] TPUOIMKEHHOTO 3HaYeHUS] KOPHU X Ha
otpeske (2,6) HaJl0 MONOXKHUTH X =3, X=4, X=5, Xx=2,5, x=3,5?

3) Ha ckonpko vacTeil ciemyer pa3OHTh MPOMEKYTOK MHTEIPHPOBAHHS, YTOOBI 1O (popMyrnam
IPAMOYTOIEHAKOB C TOYHOCTBIO 10 0,1 BBIYHMCIUTE HHTErpat | 12 Inxdx.

4) Ipunss h = 0,1, metomom Ditnepa pemmTe ykasaHHyro 3aaaqy Ko s ypaBHEHHS
y'=y+3x,y(0) =—-1,x € [0;0,5].

5) Metogom Pynre-Kyrra, npunss h = 0,1, HaiiauTe nprOIMKCHHbBIE PEIICHHS




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

fol ax npup = 1.

x2+p2

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

0 x
8)Meronom Diinepa HaiTh 3HaueHus penieHus muddepeHnnanpHoro ypapuenus y' = 3x — y,
must koroporo y(1) = 1, B mstu Toukax orpeska [1; 1,5], mpunss h = 0,1.
Pa3zngen 6-7.
Bonpocsl K KOJUIOKBUYMY:
[TonsiTre QYHKIIMM KOMIUIEKCHON TIEPEMEHHOM.
®opMyiibl BO3BEICHUE B CTENIEHD U U3BJICUEHHE KOPHS U3 KOMIUIEKCHOT'O YMCIa.
DopMyIbl TPUTOHOMETPHUUYECKHE U TUriepoonueckre GyHKIUH.
®opmyiiel JorapupMUUecKas 1 nokazarenbHas QyHKIIMH KOMIUIEKCHOW MEPEMEHHOIA.
Vcenosus Komu-Pumana.
['apmonnueckue GpyHKIIH.
HuTerpan GyHKIUN KOMIUIEKCHON TIEPEMEHHOM 10 KPUBOM.
Teopema Koiu jy1st 0THOCBSI3HOM 00J1aCTH.
Teopema Komu 1151 MHOTOCBSI3HOM 00JaCTH.
. Unarerpanbnas ¢popmyna Komm.
. Psx Teitnopa, pspn Jlopana.
. BUIBI 0COOBIX TOYCK M MIX TIPU3HAKHU.
. Beraet dyHkimumn
. IIpeobpazoBanue Jlamnaca.
. Teopema mmogo0wus.
. Teopema cMeneHus.
. TeopeMa 3ana3/ibIBaHuUA.
. Teopema bopens.
. UTo Takoe OT/AeJIecHHE KOPHEN yPaBHEHHS.

oSN~ WM

P
= O

N PR R R R R
S W ~NOOUITAWN

. B uem unes rpaduyeckoro otnesneHuss KOpHEH.

N
[EY

. ['eomeTpuueCcKkuii CMbICIT METOAA XOP/I.

N
N

. ToMeTpuueckuii cMbICIT METO/IA KACATEIbHBIX.

N
w

. UeMm ommuuatoTcs GOPMYIIbI JIEBBIX U IPABBIX MIPSIMOYTOIBHUKOB?

[N}
~

. [eomeTpuueckuii cMbICT GOpMYJIBI TTApabOIIL.

N
(6}

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

N
(3]

. Meton HeomnpeneneHHbIX K03 QUITMEHTOB NIPH pEIIeHIH JINHEHHOTO YpaBHEHUSI.

JlJist MpOMesKyTOYHOM aTTeCTALUM

OM1
[Tpumepsl sK3aMEeHAIMOHHBIX OMJIETOB:

Bbuietr Ne 1
1. CkansipHOe MPOU3BEIACHHE BEKTOPOB.
2. TlepBblii 3amMeyaTeIbHBIN TIPEICIL.

1-¥%
3. BplumciuTe mpemen:  xew V24 )
4. BelunMCIHATE HHTETPAIT I ﬁdx
x> —4x-7




bumner Ne 2

1. BexTopHOE pou3BeaAECHNUE BEKTOPOB.
2. 3ameHa MepeMeHHOW U METOJ] HHTETPUPOBAHHMSI 110 YACTSIM B ONPEICICHHOM HHTETpaIe.
3. Breruucnure miomiap napawuieaorpaMma, IOCTPOCHHOTO Ha BeKTopax a = 3p + 2q
0
u b =2p-q, ecnu uzBecTHO, uto [p| =4, || =3 1 yroa mexay BekTopamu p u q paBeH 135°.
3
f arctg v/ dee.
4. Bpluucnure uHTErpas !
buner Ne 3
1. CwmemanHoe POU3BEAEHNE BEKTOPOB.
2. BpIBOA MPOU3BOIHON CTENEHHOW (QYHKIIMK U TPOU3BOAHOM JIOTapu(hMHUIESCKON (PYHKITUH.
9 _
3. Bpruucnure 00beM TETpadapa ¢ BEpUIMHAMHU B TOYKAX A(-2,4,8), As(4,-1,2),
Ag(-8,7.10),  Ay(-3,4,-2).
¢ 6-x
4. BbIMHCINTE UHTETPAT I dx.
s 1 x-18
buiner Ne 4
1. IIpsimast Ha IUIOCKOCTH.
2. 3aMeHa mepeMeHHOM, Mo/IBeIcHUE MO/ 3HaK AuQdepeHinana, MHTErPUPOBAHUS 110 YACTIM
B HEOIpEIEJICHHOM UHTErpaJie.
— X
3. HccnenoBark 1 mocTpouth rpaduk GyHKINN: xt —3x —4
A
% cos T di.
4. Bpluucnure uHTErpan o
buner Ne 5
1. IlnmockocTk B IPOCTPAHCTBE.
2. CBoiicTBa ONpeEICHHOTO HHTETpaa.
ayp+ g — xp =12,
2y — dm + 2m5 =10,
3. Meromom Iaycca pemmre cuctemy ypaBHeHuit | 31— 252 — @y =1
4. BbIUKCINTE UHTETpaT J-23x7+2dx
X +5x+7
buner Ne 6
1. TIpsmas B mpoCTpaHCTBE.
2. Meroja mpsSAMOYTOJIBHHKOB, METOJT TPAITCIIHH.
o+ hre + w3 =3,
221 — 30 + 323 =8,
) > Ty — =
3. Meroxom Taycca permre cucremy ypaBHernmii \ 271 + 472 — @3 = 0.

5
4. BeraucnuTe UHTErpaj dex

1.
2.

3.

sin x
buner Ne 7
Onnunc, napabdona.
WuBapuantHocTh nuddepeniuana 1-ro nopsaka, aupdepeHunan caokKHoN QyHKINH.
x

im
S e

Brerunciire npenen:
T j‘ll?

1
dx
f S+dsinz+3cosx .

4. Beruucnute uHTErpan ¢

bunetr Ne &8



1. Tloustue pyHKIMH, OOIIKE CBOHCTBA (DYHKIMH, TIpeae (PYHKIIUN, TCOPEMBI O MpeIeiax.
2. Pexyppenrtnas gopmyina ais HHTErpaia dx .
(x? +a?)
3. B ypne 9 6enpix u 1 yepHslii map. Beinynmu cpasy Tpu mapa. Kakoa BEpOSTHOCTb TOTO, YTO

BCE I11aphl Oelblie?
/2

oS &
—— .
f 3 +cosx

4. BpluucnIUTE UHTETpAN  =/3

OM2
[Ipumepsl SK3aMEHAMOHHBIX OMJIETOB:

buner Ne 1
1. AV 1-ro nopsnka, oOuiye NOHATHUS, YPaBHEHUS C pa3ACSIOIMMUCS IEPEMEHHBIMU.

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

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

3. Berumcauth HHTETpAT ”J xdxdydz, V:y=0,y=1 x+2<1,x>0,z>0.
Vv
4. Pemmts 1Y Y"+2y'+5y =-2sin x.
buner Ne 3
1. Jluneitasie 1Y 1-ro mopsiaka, MeTOJ Bapuallii IOCTOSITHHON, METOJT TTOJICTAHOBKH.
2. Bpluncnenue NOBepXHOCTHOTO WHTErpaia 1-ro poxa.

3. Haiitm o6beM: V :Z=X+Y,Z2=Xy,X+y=1x=0,y=0.

. . X
4. OmnpenenuTs THUI BEKTOPHOTO MOJIS a = (y3 —1)i+zcos ij -— K.

buner Ne 4
1. VYpaBuenus B noiHbIx Auddepennnanax.

2. Brvruuciienne KpUBOJIMHEWHOTO HHTETpajia 1-ro posa.

3. BbrumciauTh KPUBOJIMHEHHBINA HHTETPAIT J(4X2 - 3\/§ )dl or roukn A(-1,0) mo Touku
AB
B(0,1) mo mpsmoii.
4. Pa3noxuth B psag Pypee nepuonndeckyro pynkuoo f(X) =7+ X ¢ nepuogom 27 .

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

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



3. BpruucauTh NOBEpXHOCTHBIN MHTErpai 1-ro pona ” zds, o —uyacTh rUIEPOOIUUECKOrO

o
napaboyionsia Z = Xy, BbIp€3aHHAasl LUIMHIPOM X2 + y2 =4.
4. Pemmurs JTY Xy 2dX + y(x2 + y?)dy = 0.
buier Ne 6
1. Jluneitapie /1Y BBICIIUX TOPSJIKOB, PEIICHUE JUHEHHOTO OJHOPOIHOTO ypaBHEHH. MeTon
Ditnepa.

2. 3HaKolepeMEeHHBIE PsAbl, YCIOBHAS U a0COIIOTHASL CXOAUMOCTb.

3. BbrumciauTh NOBEPXHOCTHBIA HHTErPaI 2-TO pojia H ydxdz, rie o —BepXHSIst CTOpOHA YaCTH
o
2 2
napabononna X“+y =2,0<z<2.
, X+8
4. Pemuts 1Y VY' = —y
10x-vy

buner Ne 7
1. Jluneitnple HeomHOpoaHBIC 1Y BeICIIMX MOpsiaKOB. MeTox Jlarpanika.
2. Bpluncrienne NOBEpXHOCTHOTO HHTErpaia 2-ro poga. ®opmyna Ocrporpaackoro-I'aycca.

3. HaiiTu mOTOK BEKTOPHOTO MOJISl d Yepe3 4acTh MOBEPXHOCTH S , BBIPE3aEMYIO INIOCKOCTHIO
P (Hopmasb BHEIIHSS K 3aMKHYTOW TOBEPXHOCTH, 00pa3yeMoii JaHHBIMUA TTOBEPXHOCTSIMH ).
a=yi—-xj+k,S:x*+y*=7z%(z>0),P:z=4.
4. Pemmmts 1Y y =2Xy '+L2 .
(y)
buner Ne 8
1. Jluneitabie HeomHOpOAHBIE 1Y CO crienraibHON MTPaBOil YacThIO.

2. Brprunciienue KpUBOJIMHEHHOTO HHTETpajia 1-ro poja.
3. Haiitn moToK BeKTOpHOTO ToJIst & = 3XZi — 2Xi+ YK, uepe3 3aMKHYTYIO MOBEPXHOCTh S

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

(HOpMaJTb BHEIIHSA). S :{

OM3
[Ipumepsl OMIIETOB Ha 3aYerT:

buner Ne 1
1. Metoa HeonpeeneHHbIX KO3 (UIIMEHTOB MPU PELICHUN JUHEHHOTO ypaBHEHUS.
2. [IpeoOpazoBanue Jlamnaca.
p+3
3 B '
3. Haiitn opurnnan P +20%+3p

4. IlpencraButh B anredpanueckoit popme: ch (3 +ni/4).
buner Ne 2
1. Ouenka norpenrHocTy B popmysie napado.

2. Uzo0Opaxenue pynknuu Xepucaiiaa, Cost, sint.

. _ P
3. Boruepruth 00nacTh, 3aJaHHYI0 HEPAaBEHCTBAMHU lzil <1, —dnjd<argz=—4



Yo =+,
4. Pemmth ypaBuenue 7 0)=0, ¥ (O)=—2.
buner Ne 3
1. TlonsTHe QPyHKUNU KOMIUIEKCHON MEPEMEHHOM, Peaes U HENPEPhIBHOCTb.
2. Teopema mogoOus, ee mpuMEHEHHE.

3. BOCCTaHOBUTH AHATUTUYECKYIO QyHKIHIO Y (x, y)=3x+ 2xy
2" +3y" 4y =3¢,

4. PemmuThb ypaBHEHHUE y(O=0, y ()=1.

buier Ne 4
1. Bo3sBeneHue B CTENEHb U U3BJICYCHHE KOPHS U3 KOMIUIEKCHOTO YHCIIA.
2. Teopema cmenieHus, €€ MPUMEHEHHE.

1/ S%ivs
3 .
y'—3y'—|—2y=e‘,

y O =1, ¢ 0)=0.
4. PemuTth ypaBHEHUE

buner Ne 5
1. TpuronomeTpuveckue u runepoonndeckre GyHKIMA KOMILIEKCHON TIepeMEHHOM.
2. InddepenunpoBanue n3o00pakeHus, n300pakeHrne CTEIEHHON (QYHKIIHH.

3. Haiiti xopan

3. [IpencraButk B anredbpanyeckon hopme: sh (24-rui/4).
Z 2 T
4. Berauciauth UHTErpai | ? dz,rne L- nyra okpy>KHOCTH |z| =1,0<argz< g
L
bumner Ne 6
1. Jlorapudmuueckas u nokazaTenbHas QYHKIIUU KOMIUIEKCHON MepeMEHHOM.
2. 'oMeTpHYeCKHi1 CMBICT METO/Ia KacaTelIbHBIX.

(— i,

.3. IIpencraButh B anredpandeckoit popme

2dz
2=
4. Beraucnutp uaTerpan 21—l =5/4
buner Ne 7

1. OGparHble TPUrOHOMETPUUYECKHE U TUIlepOoInyYecKre QYHKIIMH KOMIJIEKCHOM TIepeMEeHHOM.
2. uddepenunpoBanre opuruHania.

3. IlpencraButh B anredpandeckoii popme Arccos {~5)-

2—p

p—2p*4-5p°
4. Haiitu opuruHa:

buner Ne 8

1. [IpousBoHas GyHKIIMN KOMILIEKCHOM MEpEMEHHOMN, €€ FTeOMETPHUUECKUI CMBICTT.

2. MHTerpupoBaHie n300paskeHusi 1 OpUTHHAIA.

3. BOCCTAHOBUTH aHaTuTHIeCKyIO ByHKmmio Y= 2% =28, f (0)=1.

4. Vicnonw3ys TeopeMy 00 HHTETPUPOBAHUHU U300paKEHUS HAUTH N300pakeHne PyHKITNN

1—gt
f(t) = .
t) "
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