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

[lenpt0o ocBOeHUs IUCUUIUIUHBI «MareMatukay sBiseTcss (OPMHUPOBAHUE
JUYHOCTU  CTYAEHTa, pa3BUTHE €ro  CIOCOOHOCTH K  JIOTUYECKOMY H
MaTEMaTUYECKOMY MBIIUJICHUIO, TPUOOPETEHUE HABBIKOB PEIICHUS] MaTeMaTHYECKUX
3a/lay, a Takke (OpMUPOBAHUE KOMIIETCHIIMM, HEOOXOJUMBIX JJIsl MCIOJIb30BAHUS
MaTEeMaTUKHU B y4eOHOM, Hay4HO! U MTPO(PECCUOHAILHOMN eI TEIbHOCTH.

3agayamMu AUCIUTLIIMHEI SIBJISIFOTCS:

* chopmupoBaTh y OOydYAOIIMXCS NPEICTABICHHE 00 HIEIX M METOJax
BBICIIICH MAaTEMATHUKH;

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

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

* MPUBUTH HABBIKKU Yy OOYYAIONIMXCS K PEHICHUIO MPUKIAAHBIX 3a7ad
METOJaMU MaTEMAaTUYECKOr0 aHaJIu3a.

KoMnereHnu 1 HHIMKATOPBI, (PopMUpyeMble y 00yHaromuxcsl:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HHAWKATOpPA

OIIK-3 — CriocoOeH MpuMEHSTh
COOTBETCTBYIOUIHH (hPHU3HUKO-
MaTeMaTHYeCKH amnmapar, METO b
aHaJM3a ¥ MOJICIIMPOBAHMS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAILHOTO
WCCIICIOBAHMS TIPH PEILICHUH
npogeccCHOHANbHBIX 3a]1a4

OIIK-3.1 — ObnanaeT HaBBIKAMH TIPUMEHEHUS
MaTeMaTHYeCKOro anmnapara

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

3. CTpyKTYypa M cojep:KaHue TUCIUNTHHBI
3.1. CTpykTypa IMCUMILINHBI
Jist ouHOM PopMBI 00yUeHHUS

Bunx yuebnoit paboThl Bceero | Beero CemecTpbl

3E 4acoB 1 2 3
OBIIASA TPY AJOEMKOCTSH ANCIHUTIIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AVJIUTOPHAS PABOTA 7,3 262 | 120 | 90 | 52
Jlexuuu 295 | 106 | 52 | 36 | 18
[TpakTHueckue (CeMUHAPCKUE) 3aHATHUS 435 | 156 | 68 | 54 | 34
JlaGopaTopHbIie pabOThI - - - - -
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCA 9,7 350 | 132 | 162 | 56




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

KypcoBoit mpoekt - - - - -

KypcoBas padota - - - - -

[ToaroToBKa K MPOMEXKYTOUHOM aTTECTALUU 2 72 | 36 | 36 | O
[TpomexxyTOUHAs aTTECTAIINS: 3 3 3
Jiia 3a04HOM (hOpMBI 00yUEHUS
Bun yuebnoit paboTbl Bcero | Bceero CemecTpbl

3E 9acoB 1 2 3
OBIIAA TPYAOEMKOCTDB JUCHUIIJIMHBI 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) 3aHSATHUS 1,28 | 46 18 | 10 18

JIaGoparopHblie pabOThI - - - - -

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

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

Kypcosoit npoekr - - - - -

KypcoBas pabora - - - - -

[ToaroroBka K NpOMEKYTOUHOM aTTeCTallun 0,61 | 22

U| ©
| ©
w|

[IpomexxyTouHas arrecTauus:

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

Paznenst Pacnpenenenue ®opmbl U HNunexcel
JUCIUILTAHBI S TPYJIOEMKOCTH BHJT WHJMKaTOPOB
§ 10 BuJIaM y4€OHOM pabOThI | KOHTPOJIS dbopMupyeMbIxX
o = e : O KOMIIETCHIIUH
S 2|EE| 3
Paznen 1. 58 12 16 30 TK1,TK3 OIIK-3.3, OIIK-3.Y
Jluneiinas anrebpa u
aHAJIUTHUYECKas
TEOMETPHUSI
Paznen 2. 126 32 44 50 | TK1,TK2, | OIIK-3.3, OIIK-3.VY,
MaremaTnueckuii TK3 OIIK-3.B
aHayms. Yacrs |
Paznen 3. 32 8 8 16 TK3 OIIK-3.3, OIIK-3.Y
Teopus

BEPOSATHOCTEM




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

Hroro 3a 1 cemectp 252 52 68 132

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

Marematuueckuit TK3 OIIK-3.B

aHanu3. Yactp 2

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

OCHOBBI TEOPHH TTOJIS

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

HToro 3a 2 cemecTp 252 36 54 162

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

Teopust pyHKIUI

KOMILJIEKCHOT'O

EPEMEHHOTO

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

OrnepaimoHHoe

WCYHCIICHHE

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

YucieHHbIC METOJIBI

3auer OM 3 OIIK-3.3, OIIK-3.V,
OIIK-3.B

Htoro 3a 3 cemecTp 108 18 34 56

UTOro 612 | 106 156 | 350

3.3. Conep:xkanue JUCHUTITIHHBI

Pazpnen 1. JIunelinas anreOpa 1 aHAIUTUYECKASI TEOMETPHSI .

Tewma 1.1. Matpuus! u onpeaenurenu. JInnelinas anredpa

Marpuusl. Onpeaenurenn. Meron Kpamepa pelieHuss CUCTEM JIUHEHHBIX
ypaBHeHui. [lelictBuss ¢ wMarpuuamu. JIMHEWHBIE BEKTOPHBIE MPOCTPAHCTBA.
JluneiiHass 3aBUCHUMOCTh M HE3aBUCUMOCTh. Pa3mepHOCTh M 0a3uc JIMHEHMHOTO
npoctpancTBa. basucHeli MuHOp MaTpuubl. Panr marpuubl. Beluncienue pasra
Matpuipl. COBMECTHOCTh CHUCTEM JIMHEMHBIX ypaBHeHUM. Teopema KpoHekepa-
Kanennmu. Pemenue cucrem meronom ["aycca.

Tema 1.2. BektopHas anredpa v aHaIMTUYECKast T€OMETPUS

Bekrtop. JlekapToBel KOOpAMHATBI BEKTOpa W TOYKH. Hampasusromue
KOCHHYCBI BeKTOpa. [[nmmHa BekTtopa. [lenmeHune oTpe3ka B JaHHOM OTHOIICHUHU.
JIunelinbie onepaunu HajJ BekTOopaMmH. basuc. CkansipHOE, BEKTOPHOE U CMENIAHHOE
MIPOU3BEACHUS BEKTOPOB, NX T€OMETPUUECKHUM cMBbICI. [IpsiMas Ha MIIOCKOCTH, BUIBI
YPaBHEHUM IIPAMOMN Ha IIIOCKOCTH. [IOCKOCT M npsiMast B mpocTpaHcTBe. B3auMHoe
pacronoKeHue IIocKocTed M mpsMbiX. Kpusbie BTOporo mopsaka. [loBepxHoctu
BTOPOTO NOPSIIKA.

Paznen 2. Marematuyeckuii ananus. Yacts 1.

Tema 2.1. BBeneHne B MaTeMaTUUCCKUI aHAIN3

[TonaTHEe MHOKECTBA, ONEpalvy HaJa MHOKecTBaMU. Buawl uncen. OyHKIus
NENUCTBUTEILHOTO IEPEMEHHOT0, CIIOCOOBI 3a1aHusl, BUAbl. OCHOBHBIE 3JIEMEHTAPHBIE
bynkuuu, ux rpaduku. YwucrnoBele nocienoBaTenbHOCTU. [lpeaen uucioBoi
nocnenoBarenbHocTd. Ilpenen ¢ynknun. HenpepsiBHOCTh  GyHKIuu. Touku
pa3phiBa, UX Kiaccu(uKaus.




Tema 2.2. luddepenunanbHoe ucurcieHne GyHKIIUU OJTHOU MepeMEHHOM

[IpousBognas (QyHKUIHUM, €€ TEeOMETPUUYECKHMM M MEXaHMYECKUH CMBICIL.
Jubdepennman dyuakmuu. [IponsBomHbIe CI0KHON, 0OpaTHOW (YHKINN, (DYHKITHH,
3aJJaHHBIX HESBHO M mapaMeTpuuecku. [Ipon3BoaHas CIOXKHO-CTETIEHHON (YHKITUH.
OcHoBHble Teopembl o0 audpdepeHnupyemsix GyHkusax. I[lpousBoanbie u
muddepennnansl  Boicx nopsakoB. [Ipasuiio Jlonuransa. Pa3noskeHne 0CHOBHBIX
aneMeHTapHbIX GyHKIMA 1o dopmyne Teinopa. HcciaegoBanus GyHKIMH W
oCTpoeHue rpaduka.

Tema 2.3. luddepenunanibHoe HCUUCICHUE (YHKIIUA MHOTHX TIEPEMEHHBIX

OYHKIIMM HECKOJIbKUX TEPEMEHHBIX, Mpelesl U HENpepbIBHOCTh. YacTHbIC
pou3BOAHBIE W AuddepeHInaIbl IEePBOr0 W BBICIIETO MOPSAAKOB. [IpomsBomHas
CJIO’)KHOU GyHKLIHH. [lonnas IIPOU3BO/IHAS. HesBHpie (GyHKUIHU.
JuddepenunpoBanue HessBHBIX GyHKUUN. [Ipunoxenus.

Tewma 2.4. InTerpanbHoe ucuuciaeHUe GyHKIIUN OTHON TIEPEeMEHHOM

[TepBooOpa3nas. HeompeneneHHbId HMHTETpall W €ro CBOMCTBA. 3aMeHa
MEPEMEHHON M HHTETPUPOBAHHE IO YacTAM B HEONPEJIEICHHOM HWHTETpaje.
WNuTerpupoBanne  panudoOHAIBHBIX  JIpoOed, TPUTOHOMETPUYECKUX  (DYHKIIHM,
HEKOTOPBIX HpPpalMOHAIBHBIX W TPaHCUEHJECHTHBIX GyHKIUN. OnpeaeeHHbIN
UHTErpana, ero cBodcTBa. HecoOcTBeHHble UHTErpaibl. ['eomeTpuyeckue
MEXaHUUYECKHUE MTPUIIOKEHUS ONIPEACIIEHHOTO UHTErpaa.

Paznen 3. Teopus BeposiTHOCTEN

Tema 3.1. D1eMeHTBI TEOPUH BEPOSITHOCTEN

OcHoBHBIE mTOHATHS Teopuu BeposiTHocTer. KomOunaropuka. Teopemsl
CJII0KEHHUSI 1 YMHOXKEHUSI BEPOSITHOCTEU. Y CJIOBHAS BEPOSTHOCTh. PoOpMyIia MOJTHOU
BepositHocTU. DopMmyna baiteca. 3agaya 0 HaJIe)KHOCTHU 3JIeKTprueckol nenu. Cxema
bepnymmn  pacnpenenenuss BeposTtHocTen. Dopmyna Ilyaccona. Ciyualinbie
BEJIMUMHBI U CINOCOOBI WX omnucaHus. JluckpeTrHas ciydaiiHas BEJIMYMHA, €€
XapakTepucTuku. HenpepblBHas cioydaiiHas BEJNMYMHA, €€ XapaKTEPUCTHUKHU.
HopmanesHoe pacnpeneneHue BEpOSTHOCTEN.

Paznen 4. Marematuyeckuil ananus. Yacts 2.

Tema 4.1. KommuiekcHbie uncia, GopMbl KOMIIEKCHOTO Yucia. JlecTBust Haj
HUMU. O0IacTH U TUHUU Ha KOMIUIEKCHOM TJIOCKOCTH

Tema 4.2. O6pikHOBEeHHBIE AU DEepeHITnaTbHbIC YPaBHEHUS

Huddepenunansuble  ypaBHEHHs TepBoro mnopsiaka. 3agada  Komw.
Huddepennpanbapie ypaBHEHHUS! BBICIIUX TOPSAKOB. YPaBHEHHUSI, JOIMYCKAIOIINE
NMOoHWKeHUe Topsiaka. Jlunelnble nuddepeHnralbHble ypaBHEHUS BTOPOTO H
BBICHIETO TOPAAKOB. MeToa Bapualuv NMOCTOSIHHBIX. YPAaBHEHHS C MPABOUM YACTHEO
cnenuanbHoro Buaa. Cuctemsl qud@epeHnnanbHbIX YpaBHEHUH.

Tewma 4.3. Teopus psinoB

Uucnossie psiabl. [I[pU3Haku CXOAUMOCTH PSAAOB C MOJOKUTEIBHBIMU YICHAMMU.
3HaKonepeMeHHbIe psAabl. AOCONIOTHAS W YCJIOBHAas CXOAUMOCTh. [lpu3Hak
JleitOnuna. ®dynkumonaneHbie psabl. OOnacte cxogumoctd. CTEneHHBIE PSJIBI.
Nuteppan cxonumoctu. Teopema AGens. Psaaer Telnopa u Makinopena. Paznoxxenue
byukiuii B creneHHble psanbl. [Ipunoxenus psaoB. Paznoxenue QyHKumMii B
TPUTOHOMETpHUUECKHUE PsAlbl Dyphe.

Tema 4.4. KpaTHble HHTETpaJIbI



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

Pa3zpnen 5. OCHOBBI TEOpUH OIS

Tema 5.1. KpuBonuHeHHbIE U TOBEPXHOCTHBIE MHTETPAJIBI

KpuBonuHeliHple  MHTETpansl IEPBOIO W BTOPOro  poja.  YcCIoBHUSA
HE3aBUCUMOCTH  KPUBOJMHEHHOIO  HHTErpajla OT IYTM  HMHTETPUPOBAHMSL.
I10oBEpXHOCTHBIN UHTETPA IIEPBOrO U BTOpOro pona. [Ipunoxenus.

Tema 5.2. BeKTOpHBIN aHAIA3 U 3JIEMEHTHI TEOPUU IO

Ckansipable U BekTOpHbIe ToJiA. IIpon3BojHas 1o HampaBieHUIO. ['paaueHT.
Hupkynsuuss moyist BAOJb KpuBOW. [loTok mons dvepe3 moBepxHOCTh. Dopmyna
Octporpanckoro-I'aycca. JluBepreHuusi BEKTOPHOTO MOJs, €€ (PU3UUYECKUH CMBICIL.
®opmynbl Ctokca, ['puna. PoTrop BEeKTOpHOTrO mojs, €ro (QPU3UYECKHl CMBICIH.
[loTeHIMAIBHOE U COJIEHOUAIBHOE TIOJIA.

Paznen 6. Teopust pyHKIMN KOMIUIEKCHOTO TEPEMEHHOTO

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

Paznen 7. OnepanimoHHOE UCUHUCIICHUE

[IpeoOpazoBanue Jlammaca, OCHOBHBIE CBOICTBa mnpeoOpa3zoBanmii Jlamaca.
[Ipunoxenuss Kk  pemeHuro  audPepeHIHaTbHbBIX  YpaBHEHHMM W CHUCTEM
mupepeHInanbHbIX YpaBHEHUH.

Pasnen 8. YucieHHblE METOIBI

NurepnonupoBanue ¢yukuuii. [lpubmmkeHHoe pelieHue anredpanyecKux
YpaBHEHUM. [IpuOnmxeHHOE  BBIUMCICHHE  ONPEACNIEHHBIX  HMHTErpasoB.
[Tpubnmxennoe pemenue aAuddepeHmaIbHbIX YpaBHEHHI.

3.4. TeMaTH4YeCKHl IVIAH NPAKTHYECKHUX 3aAHATHI

Pazmen 1.

Martpuipl. Onpenenutenu. Ob6patnHas matpuna. Meton Kpamepa pernenus
CUCTEM JIMHEWHBIX YypaBHEeHUH. Panr wmarpunsl. PemeHue cucreM ypaBHEHUU
MeTonoM ["aycca.

Bekrop. CkanspHoe, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHUS BEKTOPOB.
[Ipsimas Ha muiockoctu. IlnmockocTe M mpsimas B mpocTpaHcTBe. KpuBble BTOpPOro
MOPSAAKA.

Pa3nen 2.

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

Boruncnenne mpousBogHoi  yHkiuu. JuddepenumpoBanue  QyHKIHIA,
3aJJaHHBIX HESBHO U MapaMmeTpuuecku. [Ipon3BoaHas CIOKHO-CTENIEHHON (YHKITUH.
['eomeTpuuecknii cMbICT IPOU3BOAHOM. [Ipon3BoaHbIe BeICIIMX NOPAAKOB. Dopmyiia
Jletionuma. uddepennmansl BpICIIMX TMOPSAAKOB. BbiuncieHwe mnpenenoB ¢



noMmouibio npasuia Jlonurans. PaznoskeHne OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLIUN IO
dopmyne Teitnopa. MccnenoBanus GpyHKINN U IOCTpOEHUE rpaduka.

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

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

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

Kom6unaropuka. TeopeMbl CII0)KEHUS U YMHOKEHUSI BEPOATHOCTEN. Y CIIOBHAs
BeposATHOCTh. Dopmyna mnonHoi BeposiTHOocTH. Popmyna balieca. 3amaua o
HAJIC)KHOCTH JJIEKTpUUecKor nenu. Cxema bepHyiu pacnpeaeneHus BEpOSITHOCTEN.
@opmyna Ilyaccona. /luckperHas cirydaliHas BEJIMYMHA, HENPEPBIBHAS CIy4YanlHAas
BEJINYMHA.

Paznen 4.

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

Pemenne nud@epeHnnanbHbIX ypaBHEHUH MEpBOro mnopsijaka. Pemenue
mu(dpepeHInanbHbIX YPaBHEHUW BBICIIMX MOPSAJIKOB, JIONYCKAIOIUX MOHMKECHHE
nopsijika. Pemenue oAHOPOIHBIX M HEOJAHOPOJHBIX JIMHEHHBIX AU((epeHIrnanbHbIX
YpaBHEHUH BBICIIUX MOPSAIKOB C MOCTOSIHHBIMUA KO3 PUIIIEHTaMU.

HccenenoBanne CXOAMMOCTH 3HAKOIIOJIOKUTENIBHBIX W 3HAKOIEPEMEHHBIX
psanoB. HaxoxaeHne o0aacTH CXOAUMOCTH (YHKIIMOHAIBHBIX U CTETEHHBIX PSAJIOB.
Paznoxenune  ¢yHkinuii B cTenmeHHoM  psn.  Pasnokenne  QyHKOmMii B
TPUTOHOMETpHUUECKHUE psabl Dyphe.

JIBOWiHOM  WHTErpaj, IMOJSApPHbIE KOOpPAMHATBl. TpOWHOW  MHTErpas,
HWIMHIPUYECKUE U cpepruyeckue KoopauHatel. [Ipuioxenus.

Paznen 5.

BpruncneHnne KpUBOJMHEWHBIX MHTErPaJioB IEPBOTO HU  BTOPOro poja.
[Ipunoxxenusi. BerunciaeHne moBEpXHOCTHBIX HHTETPAJIOB IIEPBOTO U BTOPOTO poAa.

Ckansipable U BeKTOpHbIE noJiA. IIpom3BoaHas 1Mo HampaBieHUIO. ['pagueHT.
[Torok moinsa yepe3 nmoBepxHocTb. Dopmyna Octporpaackoro-I'aycca. /[uBeprenims
BEKTOpHOTO Tmoysi, ee (usmdeckuid cmbica. Dopmynsl Ctokca, ['puna. Portop
BEKTOPHOTo noJisl. [loTeHnmansHoe U CONEHONIAIBHOE MOJIS.

Paznen 6. Teopust GyHKIIUNA KOMIUIEKCHOTO IEPEMEHHOTO

Brruncienne 3HA4YECHUU GyHKIIH KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HudbdepennupoBanne u wunTerpupoBanue DOKII. Psng Jlopana. OcoObie TOUYKH.
Boruersl. [lpunokeHuss K  BBIYMCIEGHUIO ONPEACNTICHHBIX M  HECOOCTBEHHBIX
WHTETPajoB.

Paznen 7. OnepaninoHHOE UCUKUCIICHUE

[IpeoOpa3oBanue Jlamnaca, HaX0XIEHHE OPUTMHAIOB M H300paX)KEHHM.
OmnepaumoHHbli  MeTof peuieHus auddepeHnanibHbIX ypaBHEHUH U CHCTEM
muddepeHINaTbHBIX YPaBHEHUI.



Pa3znen 8. UucieHHBIE METOIBI
WutepnionupoBanne Qynkumii. [IpubnmkeHHoe pelieHHe anredpandecKkux

YPaBHEHUM.

[Tpubmmxennoe

BBIYHCJIICHUC

ONIPENEIICHHBIX

[Tpubmmkennoe perenne AuQhepeHInaIbHbIX YPaBHEHHH.

3.5. TemaTu4ecKkuii MJIaH Jad0OPaTOPHLIX padoT
JlarHbBIN BUA pabOThI HE PEAYCMOTPEH YUEOHBIM TIIAHOM.

3.6. Kypcosoii npoekT /KypcoBasi pabota
JlaHHbIi BUA padOTHI HE MPETYCMOTPEH YUYEOHBIM ILIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4YeHUsI
OneHuBaHue pe3yJabTaTOB OOY4YEHHS MO JUCIMIUIMHE OCYIIECTBISETCS B
paMKax TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTeCTallMd, MNPOBOJUMBIX IIO

oampHO-perTuHroBoi cucreme (bPC).

[IIkana oueHKH pe3yabTaTOB OOYyUEHHUS 110 AUCIUIUIHHE:

MHTETPaJoB.

YpoBeHb chOpMHUPOBAHHOCTH
WHJIUKATOpa KOMIETCHITMU
o o Hwuxe o
Bricokuit Cpennuit Huzkni
3ammanu- CpEeAHCI O
Koz Koz POBaHHBIC |51 85 510 100| oT 70 110 84 | 0T 55 10 69 | 0T 0 1O 54
KOMIIe- | MHAUKATOpa pe3ynbTaThl
TEHIUH | KOMIIETEHIIUH | OOYYEHHS 10 [lxana oneHuBaHus
ACIAILIIAH HEYJIOB-
Auch 1 © YAOBJICT- YA
OTJINYHO XOopouio JICTBOPU-
BOPHUTEIILHO
TCJIIBHO
3a4YTCHO HEC 3a4YTCHO
3HATh:
OCHOBHEIE
IMOHSITHUA U
TBEPIKACHUS
YTBEpAKI . 3Haer ITnoxo
aHAJIMTUYECKOMH
OCHOBHBIE | 3HAeT YpoBeHb
TeOMETPUH, 3HaeT .
o . MMOHATUS U | OCHOBHEIC | 3HAHUH
JIMHEMHOM OCHOBHEIE
YTBEP)K/I€ | TIOHATHS W | HUXKE
anreopsl, MOHATHUS U
HHS, YTBEPXKJE€ | MUHUMAI
MaTeMaTU4YeCKO | YTBEPKIE
MOYKET HUA, BHOTO,
ro aHaJim3a, HHS, HE
JIOTYCTUTH | IOMyCKAeT | JOIyCKae
Teopun OTYCKACT | o cKOMBKO | MHOTO T TpyObIE
OIIK-3 | OIIK-3.1. BEPOATHOCTEH, | ommbOK py
HE TPYOBIX | MEITKHX OIMOKHU
TEOPUH MOJIs,
OIINOOK oIInOOK
CHEHUAILHBIX
pazzenoB
MaTEMAaTHKHU
YMETB:
peuathb Ymeer YMmeer YmMmeer IIpu
OCHOBHEIE pemarp pemarp pemarh pereHuun
3a1a4u MaTEMAaTH | OCHOBHBLIE | TUIIOBBIE THIIOBBIX
aHAJINTUYECKON | YeCKHUe MaTeMaTH | MaTeMaTH | MaTeMaTd
TEOMETPHUH, 3a7a4d, HE | YECKHE YEeCKHUE YECKUX
JINHEHHON JIOIYCKAeT | 3a7a4H, 3aJa4u, 3a/1a4




anreopsl, ommOOoK JIOTTYCKAaeT | OMyCKaeT | JAOIycKae
MaTeMaTU4ecKo HEOOJBIIN | MHOTO T TpyObIe
ro aHaJIn3a, ¢ OIIMOKH | OIIMOOK OIINOKHU
Teopuu
BEPOSATHOCTEM,
TEOPHH TIOJIS,
CIIeIIMaIbHBIX
pasnenoB
MaTeMaTUKHU
BJIAJICTh:
Braaneer
Bnaneer !
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUYHbI MU BJIAJICCT
OCHOBHBIMH u
MH THUIIOBBIMHU | METOAAMU
METOaMH METOIaMH
METOaMH METOJIaMH | PEIICHUS
pelIcHUs 3a/1a4 penieHus
pelieHus peuieHus | 3ajaad,
MaTEeMaTHYECKO 3a/1ad4,
3aJa4, HE 3aj1ad4, JOITyCKae
ro aHaJIM3a JIOTTYCKaeT
JIOITyCKaeT JOTyCKaeT | T rpyObIie
MeEJIKUe
OIINOOK MHOT'O OIINOKH
OIINOKH
OIIMOOK
OI.[GHO‘IHBIG MaTCpHuabl JJIA IIPOBCACHUA TCKYILICI'O KOHTPOJIA u

MPOMEKYTOUHON aTTecTanuu npuBefeHbl B [lpunoxenun k paboueil mporpamme
JUCITUTUTUHBI.

[TonHBI KOMILIEKT 3aJIaHUM U MaTepUajIoB, HEOOXOAUMBIX JIA OIEHUBAHUS
pE3yNbTaTOB 00YUYEHHS M0 AUCIMIUIMHE, XPAaHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOoIMUYecKoe U UH(POPMAIMOHHOE o0ecriedeHne JUCHHUILIMHbI

5.1. YueOHO-MeTOANYECKOE 00ecIIeYeHue

OcHoBHas 1uTEpaTypa

1. KoHcmekT neknuid 1o BbICIIeH MaremaTtuke . monHbi kype / JI. T.
[Tucemennsit. - 12-e u3n. - M. : Aipuc-IIpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HeMOCPEICTBEHHBI.

2. IlanteneeB, A. B. Teopus QyHKUuH KOMIUIEKCHOTO MEPEMEHHOIO H
OTIEpaIlMOHHOE HMCYHUCJICHHWE B MpUMepax M 3ajadax : ydeObHoe mocodue / A. B.
[TanteneeB, A. C. AxkumoBa. — 3-e uza., ucnp. — Cankr-IlerepOypr : Jlanb, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Texkcr : 53neKTpoHHBbIN //  JlaHb
9JIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBOACTBO K peLIEHUIO 3aJady [0 TEOpPUM BEPOSITHOCTEH W
MaTEeMaTUYECKON CTaTUCTUKE | yueOHoe mocobue mis By30B / B. E. I'mypman. - 11-¢
u3l. , mepepad. - M. : Briciiee obpaszoBanue, 2008. - 404 c. - (OcHoBwI Hayk). - ISBN
978-5-9692-0194-1. - TekcT : HEMOCPEACTBEHHBIM.

4. Teopust BEpOSITHOCTEH M MaTeMaTH4ecKasi CTaTUCTHKA : yueOHOe mocobue
s By30B / B. E. I'mypman. - 12-e u3n., nepepab. - M. : Briciiee oopazoBanue, 2008.
- 479 c. uin. - (OcHoBel Hayk). - ISBN 978-5-9692-0192-7. - Tekcr
HEIMOCPEICTBEHHbIN



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

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

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

7. Ilymxkaps, E. A. Kypc MaremMatuku juisi TEXHHYECKHX BBICIIUX YYEOHBIX
3aBeneHuil : yueOnoe nocodue / E. A. [lymkaps, H. A. bepkos, A. 1. MapTbiHEeHKO.
— 2-e¢ u3p., ucnp. — Cankr-Ilerepoypr : Jlanp, 2022 — Yacts 4 : Teopus
BEpOATHOCTEW M MaTemaThueckas ctatuctuka — 2022. — 304 ¢. — ISBN 978-5-
8114-1561-8. — Tekct: onekTpoHHbli// JlaHe : 21IEeKTPOHHO-OMONMHMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/211382.

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

aHanuzy : ydeOoHoe mocobwe / I'. WM. 3amopoxen. — 8-¢ m3a.,crep. — CaHKT-
[lerepOypr : Jlanb, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — Texkcr :
ANEKTPOHHBIN //  Jlanb : 2nekTpoHHO-OMONMMoTeuHas cuctema. —  URL:

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

9. Kysnenos, JI. A. COopHUK 3aJaHMil MO BBICIIEH MaTeMaTukKe. THIOBBIC
pacuetsl / JI. A. Ky3nenoB. — 15-¢ u3n., crep. — Cankt-IletepOypr : Jlanb, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texkcr : anmekTpoHHBIN /  JlaHb
NIEKTPOHHO-O0nOmoTeunas cuctema. — URL: https://e.lanbook.com/book/279845.

10. ®uxtenronsi, I'. M. OcHOBEI MaTemaTHueckoro aHaiauza. Yacte 1 / I'. M.
®duxteHrobil. — 15-¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct : omekTpoHHBIN / JlaHb : 3IEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/289001.

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

JlononHuTeNnbHASA IUTEPATYpPA

1. demunosuu, b. I1. COopHUK 3a/ay U yNpaxxHEHUH MO MaTEeMaTUYECKOMY

aHanuzy : ydeOHoe mocobue mis By30B / b. I1. Jlemunouu. — 24-e¢ usn., crep. —
Cankrt-IletepOypr : Jlanp, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — Texkcr :
ANEKTPOHHBIN //  JlaHb : 9SIeKTpoHHO-OmOnMotreunas cucrtema. —  URL:

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

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

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



MapteineHko. — 2-¢ usn., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 :
@DyHKIIMU HECKOJIBKUX TepeMeHHbIX. MHTerpansHoe ucuucnenue. Teopust moias —
2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Tekcr : anexTpoHHsiit / Jlanp :
SJIEKTPOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/211355.

4. Munocues, B. b. Kypc maremaTuku /Uisi TEXHUYECKUX BBICIIUX YYEOHBIX
3aBeqieHui : yueoHoe mocodue / B. b. Munocnes, B. I'. 3yokos, B. A. JIaxoBckuii. —
2-¢ usn., ucnp. — Caunkr-IletepOypr : Jlanb, 2022 — Yacts 1 : AHanuTudeckas
reomerpus. [Ipenensr n psaapl. OyHKIMKA U Npou3BOAHbIE. JIMHEWHAs U BEKTOpPHAs
anrebpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : aneKkTpoHHbIiH //
Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopust BepOATHOCTEH WM MaTeMaTUYeCcKas CTATHUCTUKA. ba3oBbI Kypc C
npuMepaMu M 3ajadamu : ydyeOHoe mocobue s By3oB / A. WM. KubO3yn, E. P.
['opsiuroBa, A. B. Haymos ; mox pea. A. U. Ky63yna. - 3-e uzj., nepepad. u Jo1. -
M. : OUIMATIIUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Tekct :
HETIOCPEICTBECHHBIN

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

7. OObIKHOBEHHBIE MU PepeHInaIbHbIE YpaBHEHUS @ yueOHoe nocooue / 3.X.
3akuposna. - Kazansb : KI'DY, 2007. - 57 c. - 27.88 p. - TeKCT : HENOCPEACTBEHHBIN.

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

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

5.2. UudopmannonHoe odecneyeHue

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI

IJJ(; HaunMeHoBaHUE 37I€KTPOHHBIX M HHTEPHET-PECYPCOB Ccpuika
1 [DnexTpoHHO-OMOIHOTEYHAs cucTeMa «JIaHb» https://e.lanbook.com/
2 |DnexTpoHHO-OMOMMOTEeYHAs cucTeMa «ib0ooKs.ru» https://ibooks.ru/
3 |DnexTponHO-OMOMMOTEUHAs cucTtema «DOOK.ruy https://www.book.ru/
4 | DHIUKIONENH, CIIOBAPH, CIIPABOYHUKHU http://www.rubricon.com
5 [[opran "OtkpsiTOE 0Opa3oBaHue" http://npoed.ru
6 |EamHoe okHO nocTyma K oOpa3oBaTenbHBIM pecypcam  |http://window.edu.ru

5.2.2. Ilpodeccuonanbibie 0a3pl gaHHbIX / HHpOpMaIOHHO-CIIpaBOYHBIC
CUCTEMBI

Ne Pexum
HanmenoBanwue npodeccuoHaaIbHbIX 0a3 JaHHBIX Anpec
/o JOCTYyTIa



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/

1 |Poccuiickast HaloHaIbHAs ONOIHOTEKA http://nlr.ru/ http://nlr.ru/
> g el http://elibrary
ay4Has syiekTponHas 6udanoreka eLIBRARY.RU http://elibrary.ru U
3 |HamumonanpHas a5ekTponHas 6udnonoreka (HOB) ;ﬂtps./lrusneb.ru hrtJEJS.//rusneb
4 |Texumuecxas Gubmorexa http://techlibrary |http://techlibr
Iu ary. ru
5 |Ob61mepoccuiickuii MaTeMaTUUeCKUI opTal http:/fwww.mat. fhttp://www.m
hnet.ru/ ath net.ru/
5.2.3. JIunieH3MOHHOE W CBOOOJHO  paCIpOCTpaHAEMOE IPOTrPaMMHOE
obecrieueHue JUCHUITIITMHBI
Ne HanmenoBanue nporpaMmmMHOro PexBU3UTEI
Onucanue
n/m obecrnieueHus MOATBEPKIAIOIINX
. [Tonb3oBarenbckas 3A0 . o
1 |Windows 7 IIpodeccuonanbHas (Starter) ONepAIOHHAs CHCTEMa "Co¢rJlaitnTpeiin"
Ne2011.25486 oT
3A0
2 [Windows 7 IIpodeccuonanshas (Pro) Hou3oBarenscras "CodrJlaitaTpeiin"
OTCPAIMOHHAA CHCTEMA |\ 511 75486 or
[Taker TNPUKTATHBIX 3
3 MATLAB Academic new Product From| POTPaMM A "CodrJlaitaTpeiin"
10 to 24 Group Licenses (per License) PCILICHHA 3a18%1\00013.39442  Hewmckon.
TEXHUUYECKUX
o npaBo. beccpouno
BBIYHCIICHHM.
Cucrema nouicka|CBoOOIHAS  JIULIEH3US
4 |bpaysep Chrome nHpopmanuu B ceru|Hewuckn. paBso.
HHTEPHET beccpouno
[Taker mporpamm mist|CBoOOgHAS — JIMIICH3US
5 |Adobe Acrobat co3gaHusi U mpocMotpal|Hewcki. paBo.
(aitnos dhopmara PDF |beccpouno
MO nnst spdextuBHOoro|CBoOOAHAS  JTHIICH3US
6 |LMS Moodle OHJIAMH- Hewucko. paBo.
B3aNMOJACHCTBHS beccpouno

6. MaTepuaJbHO-TEXHUYECKOE O0ecTeuyeHue U CIUNINHbI

HaunmenoBanue BUaa

HaumenoBanue y4ueOHOIA

y4eOHOH paOOThI ayIUTOPUH, [lepeuensr HEOOXOIUMOTO OOOPYIOBAHUS U
CHENUATN3UPOBAHHOM TEXHHYECKUX CPEJICTB O0YUCHHS
naboparopuu

Jlexuun
NPOBEICHHS 3aHITHIA
JIEKIIMOHHOT'O THTIA

VYueOnast ayauTopust 1Jist

JIEMOHCTPAIIMOHHOE

CHCHI/IaJ'II/IBI/IpOBaHHaH
TCXHUYCCKUEC CpCACTBA o6yquI/151, ClIyzKalue
JUISL TIpeJICTaBlIeHUsT y4eOHOM MHpOopMaIun
OoNbIION  ayauTOopuu  (MYJIBTHUMEIUIHHBINA
MPOEKTOP, KOMIbIOTEp (HOYTOYK), KpaH),

y4e0HO-HaTJIS THBIC TTOCOOUSI

y4eOHas MeOelb,

obopynoBaHue,

[IpakTueckue

VYuebnas ayJITOpUs

IS

Cnenmanmu3upoBaHHasi ydeOHass MeOelb,




3aHATHS IIPOBECHHUS 3aHATUH| TEXHUYECKHE CpeacTBa o0y4eHus
CCMHHApCKOTro THIA,| (MYJIbTUMEIUNHBIM MPOEKTOP, KOMIIBIOTEP

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

TCKYLICTO KOHTPOJIA n
HpOMeX(YTOqHOﬁ aTTCCTallnu

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

YuTanbHbBIN 341
onobIMOTEKH

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

JIuia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) 1 MHBaIMIbI UMEIOT
BO3MOKHOCTh O€CIPENATCTBEHHO MNEPEMEIIAThCs U3 OJHOr0 y4eOHO-I1adopaTopHOro
Koprmyca B JpYroil, MOAHSITHCS HAa BCE ATAXKU Y4eOHO-Ta0OPATOPHBIX KOPITYCOB,
3aHUMATbCS B Y4YEOHBIX M HWHBIX TIOMEIIEHUSX C Y4ETOM OCOOEHHOCTEH
NCUX0()U3NYECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBBSI.

Jst o6yuenust mun ¢ OB3 ¥ MHBaNWAOB, MMEIOMIMX HApYLIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecreueHbl yCIOBUSI OCCHPENSITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomenieHus. Madopmaius o cneruanbHbIX YCIOBHUSIX, CO3JaHHBIX IS
oOyuaroruxcst ¢ OB3 u wuwHBamuaoB, pa3MmelieHa Ha CailTe YHHBEPCHUTETA
www//Kgeu.ru. IMeercst BO3MOKHOCTb OKa3aHUsI TEXHUYECKON ITOMOILM aCCUCTEHTOM,
a TaKXKe YCIIyT CYpIONEePEBOTIMKOB U TU(DIOCYPIOTIEPEBOIUHNKOB.

JIns apantaiuu K BocupusaTyio agunamu ¢ OB3 v nHBanuaamu ¢ HapylIeHHbIM
CIIyXOM CIIPaBOYHOTO, y4eOHOro maTepuaia IO JUCHUIUIMHE 00ecTreunBaroTCs
CIIEAYIOIINE YCIOBUS:

- JIIs1 Ty4dIlIe OpUEHTAIIUU B ayIUTOPUH, IPUMEHSIOTCSI CUTHAJIbI OTIOBEIICHUS
O HayaJsle W KOHIIE 3aHATHUs (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHUe Cia0oCHblIamero o0ydYarollerocss NpPHUBIIEKAETCS MeJarorom
YKECTOM (Ha IJICYO KIIAJETCS pyKa, OCYIIECTBIIAECTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas C OOYyYarIIMMCS, MEAaroru4ecKuii padOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMHU TMPEIOKEHUSIMU, oOecreunBas BO3MOKHOCTH
YTEHUS TI0 TyOaMm.

KomneHcanusi 3aTpyJHEHMII pEUYEBOr0O W HMHTEIUICKTYyaJbHOTO Pa3BUTHS
C1a0O0CBITIANIIX 00YJIArOIITUXCSI TIPOBOAUTCS TTYTEM:

- UCTIOJIb30BAHUSI CXEM, JUarpaMM, pUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTALUN ¢
TUTIEPCCHIIIKAMH, KOMMEHTHPYIOITUMHU OTACITbHBIE KOMIIOHEHTHI U300 PaKECHHUS,;

- pEryJIsipHOTO TMPUMEHEHUS YOPAKHEHUH Ha Trpa@uueckoe BbIJEICHHE
CYILLIECTBEHHBIX IPU3HAKOB MPEAMETOB U SIBJICHU;
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- obecriedeHs BO3MOXKHOCTH JUJIsl  OOYyYalOLIErocs IMOJIyYUTh aIpEeCHYIO
KOHCYJIBTAILIMIO TI0 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOUMOCTH.

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

- BeJieTcd ajianTtanus opuiraibHOro caifta B cetu MIHTepHeT ¢ yueToM 0coObIxX
NOTPEOHOCTEN MHBAIMIOB MO 3PEHUI0, 00ECIICUNBAETCS HATHUNE KPYTTHOMIPU(TOBON
CIIPaBOYHOM MHGOPMAINH O PACTIMCAHUH YUCOHBIX 3aHSITHIA,

- IeITaTOTUYECKU  pabOTHUK, €ro coOeceaHUK (Mpu HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00yUYaIOUIUMCS, TP ITOM KasKIbIi
pa3 Ha3bIBAETCS TOT, K KOMY ME€JAarornuyeckuii paboTHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, MMEPEMELICHUsI MEJAaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

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

- oOecrieunBaeTCsi HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH TOMEILEHUH;

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

dopMa mpoBeACHUS TEKyIlel W MPOMEXKYTOUHOM  aTTeCTaluu IS
oOyuaromuxcst ¢ OB3 1 MHBaIUIOB OMNpeAeseTcs NeJarornyeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM I1aHoM. [lpu HeoOxoaumoctu oOyuaromemycsa ¢ OB3,
WHBAIMY C YYETOM UX MUHAMBUAYAJIBHBIX MCUXO(PU3NUECKMX OCOOCHHOCTEN JaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIBIOTEpPE, B POpME TECTUPOBAHUS U T.II., TMOO MpPEIOCTaBISAETCS
JOTIOJTHUTENBHOE BpeMs ISl TOJATOTOBKH OTBETA.

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

Meroanueckoe obecrieueHre npouecca BOCIUTaHus 00y4YaroIMXCcs BbICTYAET
OIHUM U3 OMNpeAessitoumx (akToOpoB  BBICOKOIO  KayecTBa OOpa30BaHMS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKMH NpO(eccCHOHaNn3M, 3pYIULHIO,
YETKYIO IPaXXIAHCKYIO MMO3HUIIHI0, CAMOJAUCLMIUINHY, TBOPUYECKUI OAXO0/ B PELIEHUU
npoecCHOHANBHBIX 3a7ad, B XOJA€ 00pa30oBaTENbHOIO IMpollecca CIOCOOCTBYET
(bopMHPOBAHNIO TAPMOHUYHOMN JINYHOCTH.

IIpn peann3anuu AUCHUIUIMHBL IPENOJABATENIb MOXET HCIOJIb30BaTh
CJIEYIOIIE METO/Ibl BOCITUTATENLHOM PabOTHI:

- MeToAbl (POPMUPOBAHMS CO3HAHUA JTUYHOCTH (Oeceda, MUCHYT, BHYILIEHUE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpHUMEp, CAMOKOHTPOJb, pPACCKa3, COBET,
yoexaeHue u ap.);

- METOJbl OpraHMU3alMM ACSITEIBHOCTH M (POPMHUPOBAHMS ONBITA IOBEICHMUS
(3amaHue, OOILECTBEHHOE MHEHHME, IIearoru4eckoe TpeOOBaHUE, IOPYYEHHUE,
IpUYYEHHE, CO3/IaHNE BOCIIUTHIBAIOUINX CUTYallMi, TPEHUHT, YIIPaXKHEHUE, U 1. );



- METOJIbI MOTHBAIIMU JIEATETLHOCTH U TOBEICHUS (0J00pEHUE, MOOIIPEHUE
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHil ycrexa, CO3[aHHe
CUTYaIUH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX NIEPEKUBAHUMN, CODEBHOBAHUE U JIP.)

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

I'pasicoanckoe u nampuomuueckoe eocnumarue:

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

- hopMUpOBaHKE Y 0OYUAIOIIUXCS AKTUBHOM TPasKJTaHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJILTYpPHBIX, JYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOIO
oOImecTBa, sl TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00513aHHOCTH;

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

- opMUpOBaHUE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIONIUX  NPOTUBOCTOSITH  AKCTpeMHU3MY,  KceHodoOuwu,
JUCKPUMUHALIMM TI0 COLUAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIIMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOM U MEKKOH(PECCUOHATIbHOW HETEPIUMOCTH, JPYTUM
HETATUBHBIM COLIMAILHBIM SIBICHUSIM.

/LlyxoeHo-npascmeennoe eocnumaHue:

- BOCIIUTAaHUE YYBCTBA JOCTOMHCTBA, YE€CTH W YECTHOCTH, COBECTJIMBOCTH,
YBaKECHUS K POAUTENSAM, YUUTEIISM, JIFOASM CTApILIEro MOKOJICHHUS;

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

- popMUpOBAHUE COTUIAPHOCTH W YYBCTBA COIMAIBHOW OTBETCTBEHHOCTU TIO
OTHOILICHHIO K JIIOJSIM C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 370POBbSI, MMPEOAOJICHHE
MICUXOJIOTUYECKNX OapbepoB MO OTHOIIEHUIO K JIOJASIM C OrpPaHUYCHHBIMU
BO3MOXXHOCTSIMU;

- OpMUPOBAHKE HMOIMOHAIBHO HACHIIICHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHONICHUSI K MHUPY, CIIOCOOHOCTH M YMEHHUS TepeaaBaTh APYTUM CBOM 3CTETUUECKUIM
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- hopMUPOBaHUE ICTETUUECKON KapTUHBI MUPA;

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

- IOBBITIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYarOIIHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popMupoBaHUE y 00YUaAIOMIUXCSI HAYIHOTO MUPOBO33PEHUS;

- opMUpOBaHUE YMEHHS TIOTy4aTh 3HAHUS;



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

npodecCUOHAIBHOM 001acTH.

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

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

1.TexHosornueckasi Kapra

Cemecrtp 1
PeiiTuHTOBBIC TTOKA3ATEIH
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W aHATUTHYECKAs T€OMETPUS
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Pazaea 2. «MaremaTudecKui
aHanu3. Yacte 1»
Konrponbnas pabora 15
Pazaex 2. «MaremaTudecKui TK?2
15 0 15 15
a"amm3. Yacte 1»
Kontponbnas pabora 15
Pa3nen 1. « Jluneitnas anre6pa | TK3
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Pa3nen 2. «MareMaTnuecKkuid
25 0 25 25
aHanu3. Yacte 1»
Paznea 3. «Teopus
BEPOSITHOCTEI»
Kontponbnas pabora 15
Komnnoksuym 10
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aganns. YacTe 2»

Kontponbnas pabota 15
P 4. «M i TK2
aznena 4. « Marematuveckui 15| 0o 15 15
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KonTponbnas pabota 15
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Pa3znen 5. «OcHOBBI TEOpUHN

10T
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0-45
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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

Htoro

[IpomexxyTounas

Pa3nen 6. «Teopus pyHkmit TK1
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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 251 0 | 25| 25
HUCYUCIICHUEY
Pasnen 8. «Hucnennsie

METOAbD)

Konrponsnas pabora 15

Konnoksuym 10

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

0-45

omeram 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
AHATUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
reoMeTpuu, 3Haer .
N MOHSTHSI U | OCHOBHBIE | 3HAHUU
JTUHEHHON OCHOBHBIE
VTBEPXKAC | MOHSATHS W | HIKE
anreOpsl, MOHSTUS U
HUS, yTBEpXkKAEC | MUHUMAJ
MaTEeMaTHYECKO | YTBEPKIE
MOJKET HUS, BHOTO,
ro aHalu3a, HUS,  HE
JIOIYCTHUTh | TOITYCKAeT | OITyCKae
TEeOpUn JIOTTyCKaeT
. HECKOJIbKO | MHOTO T TpyObIe
BEPOATHOCTEH, | OIIMOOK
HE TPYOBIX | MEITKHX OIMOKHU
TEOpHUH MO,
ommboK (91115 (03
CIEIUATBHBIX
pas3zenon
MaTeMaTUKHU
YMETh:
pemiaTth
OCHOBHBIE
3a/1auun
AHAJIUTUYECKOMN YnMmeer YmMmeer IIpu
OIIK-3 | OIIK-3.1. FeOMETPHH, YmMmeer pemaTth pemarb pelieHnn
JIMHEHOMN pemarp OCHOBHBIE | THUIIOBBIE THITOBBIX
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
BEPOSATHOCTEM, ommOOoK HEOOJIBIIIA | MHOTO T TpyOBIE
TEOPUH MOJIs, € OmMOKN | OMKOOK OIINOKU
CTICITHATBHBIX
pasnenoB
MaTeMaTUKHU
BIIAJICTh:
Bnaneer
Bnaneer a
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3TUIHbI MU BIIAJICET
OCHOBHBIMH u
MU TUTIOBBIMU | METO/IaMU
METOITaMHU METOITaMHU
METOIaMHU METOJaMH | PeIIeHUs
pelIeHus 3a1aq pelieHus
pelieHus pelieHus | 3ajaad,
MaTeMaTH4eCcKO 3ajad,
3amad, He 3amad, JOITyCKae
ro aHanu3a JIOTTYCKaeT
JIOTTYCKaeT JIOTYCKaeT | T TpyOble
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» BBICTABIISCTCS 3a oOmeemsl HA BONPOCHL Oulema
(meopemuueckoe U Npakmuyeckoe 3a0auue) ¢ HeOOIbUUMU OWUOKAMU 8
U3BTIOJICEHUU,

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

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

pabora (KHTP) 3a/IaHKH 110
TEME WK Pa3Jieiny
BapHaHTaAM
CpencTtBo KOHTPOJNSL YCBOGHHSI y4eOHOTO Marepuaa
TepMIf[I azzena I/II)J'II/I a);I[eJIOB I[I/IgI;II/IHJ'II/IHBI 0 raimo Bonpocst o Teman /
Komnoksuym (K) - P P > OP pasnenam
BaHHOE Kak y4yeOHOe 3aHsATHE B BUAe coOeceqoBaHUs
JTUCIATUTHHBI

IpenojaBaTesis ¢ 00yJarouMMUCs

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

IIpoBepsiemMass ~ KOMIIETCHITUSA: OIIK-3 -  CnocobeH  NpUMEHSTH
COOTBETCTBYIOIIUN  (PU3MKO-MaTeMaTUYECKHil ammapar, METOAbl aHajdu3a u
MOJICITUPOBAHUS, TEOPETHUYCCKOTO M IKCIIEPUMEHTAILHOTO HKCCICIOBAaHUS IIPH
pemennu npodeccuoHanbHbIx 3a1a4, OIMK-3.1 - O6nagaeT HaBBIKAMU TTPUMEHCHUS
MaTeMaTHISCKOro arrmapara.

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




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

0 4 0 5

2 -4 1 1

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

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

5) Beruucaure miomaab TpeyroisHuka ¢ BepumHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruuciure o0beM napasuienenunena ¢ BepmmHamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2, 1)

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

3p—q; lpl=1,1ql = 2,(p") = <.
8) CocTaBuTh ypaBHEHHUE MPAMOIL, TIPOXOIAIEH yepe3 Touky M; (6,4) U TOUKY IepecedeHus
npsaMbIx X +y—-3=0,x—-2y—-6=0.

—_— —
9) Haiitu kocunyc yrina mexay Bekropamu ABu AC,
rneA(2,—-8,—1),B(4,—6,0),C(—2,—5,—1).
10) Jans! BepmuHbl Tpeyronbauka A(1,2,4), B(-2,5,0), C(2,1,1). Haiinure ypaBHEeHUE MeIHaHbBI
AK, ypaBHenue BoicoThl B/I.
11) Haitnure paccTosiHrE OT TUIOCKOCTH X-2y+27z+4=0 no Touku A(0,1,2).
12) anbr koopaunate! Touek A(4; -1;-2 ), B(2;2;-1), C(-3; 3; 1), D(1; 2; 3) .

Haiitu:

KOOPJMHATHI BEKTOPOB AB , @, 2AB +3CD X
MOJTyJTH BEKTOPOB AB, CD ;

CKaJIIPHOE TIPOU3BEICHHUE AB u CD ;

KOCHHYC yIJia MEX]y BEKTOpaMHu AB u CD;
BEKTOPHOE TIPOM3BEICHHUE AB u CD ;

TIUTOIA/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 II0CcKoCcTH P, mpoxoasamieit uepes . M1, M2, M3;

Haiitu pacctosinue d ot P o MO;

Hamucath ypaBHeHUE Tiockoctu P1, mpoxonsmeit gepes 1. MO || P.
Pazpea 2.

KonTponbhas pabora

. (2n+3\H1 . x%-1 . 2 Z—2—
Diim (322)7.2) lim ==, 3) lim(2 — 39769V )sinz,
n—ooo \2n+1 x—=1 Inx x-0
3 4
. nVsn2+Vond+1 ; 2n+3\"t1 ; x243x42)2
4) lim " ) gy (2252Y ) gy L
=0 i+ [n)V7-n+n? n-o x=>-1
3
. 1+4cos3x ) 1+sinx cos ax\ 9% . Vn3+1-vn—1
7) lim — » 8) lim | ———— ,9) lim s—————,
xom Sin?7x x—0 \1+sinx cos Bx nooo Vn3+1-vn—1




2
10) tim BZEIE ) g X2, 43) i X 9XH0 1 VX #22V6
xX=3 x—0 60X +5 x—3 3X° —-9x X—2 x2—

-

_a\AX 5x2
15) Iim[ 6 1 }16) nm(2X 3) 17) fim & —1

x>3\ x2 -9 X-3 oo\ 2X —1 x—01—C0S2x
CEMECTP 1
TK?2
Pasznea 2.

KonrponbHas pabora
x=vV1-—t?
y=tgvl+t.

2) Beruuciure mpou3BOIHYI0, YKa3aHHOro nopsaka: y = (3 — x2) In? x, y!l =?
sin? x—tg *x

1) Beruricnute mpou3BOIHYIO MApAMETPUIECKON (PYHKITUH: {

3) Beruucnute npesen ¢ moMopio npasuia Jlonurans: lim p—
X—TT -
. x? 1
4) Haiingute X, QyHKIUU Yy = 5t
4x-x2

4 )

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

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

120x5 '
8) IIpoBecTu HccaenoBaHUE U MOCTPOUTH rpapuK QYyHKIUU Y =

7) Haiitu mpou3BoIHYIO OT QYHKIMU Y =
12x
9+x2’

9) HaitnmuTe npou3BOIHYIO TPETHETO MOPsiaKa QyHKIUH
Yy _ X
10) Paznoxuts pynkuuio y = x3 — 2x%> + x — 5B MHoroqnéﬁgBeﬁnopa, rae xo = 2.

. ) 2
= arcsimix £ y-
11) Br1uncianuTes 4acTHBIE MMPONU3BOJAHBIC BTOPOI'O IIOpsAAAKA / ( / ty )

— i 1 _ 9.2
12) HcenenoBats Ha sketpemym =% Y~ 22
2

13) Haiitu mpou3BoAHYIO (PYHKIIUHU ) y = 5 _x3. J7:06)y=e Xcosx + X_;

3.2 In x
2
B) Y= Y 2x—5e*

X
CEMECTP 1
TK3

Pazpea 2.
KonTponbnas pabota

1) Boruncnure unrerpan | 01 x%V1 — x2dx.

x3+x+3

———— - ax.
(x%2+x+1)(x+1)
dx

sinx(1-sinx)’
4) BerauciuTe mioaas 00JacTi, OrpaHHYCHHON rpadukaMu (GyHKITHI:

2) Beuncnure unrerpan [

3) Beruucnure unTerpan [

y=32 2% y—= Az
5) BeluncauTe JUIMHY JOyrH  KPUBOH, 3aJaHHONW  apaMETPHUYECKUMH  YPaBHEHHUSMH
{x = 4(cost + tsint),

<t<
y =4(sint —tcost), O<t<2




1

. X dx
6) Berurciaute onpeneieHHbI HHTErpal j —_—
V5—4x
-1
2arctg(1/2) dX
7) BerurcianTe onpeeeHHblid HHTErpal _—
sarcigas3) SN X(L—sin x)

8) Beruncnure uHTErpa_ J. x* cos 3xdx

2
9) BBIYHCITUTD HHTETPAJIBI J‘(g .5X _ 2 + 7)dx ; _[X:/?LXX_i_S dx: I(3X -1) 24 g ;
X
/4

3 3 1

jde; [tgxdx; [x?-In xdx; [ _ox . [x(3-x)"dx; [arctgxdx
X 2
/6 Cos™ X 2 0

Pazpgea 3.
Konrtponbnas padora
1) OTka3 MauIMHBI IPOUCXOAUT, €CIH OTKA3bIBACT XOTs OBl OJMH X JIBYX arperaroB, U3 KOTOPBIX
OHa COCTOUT. BeposITHOCTh OTKa3a MEpBOrO arperara B TE€YEHWE TapaHTHitHoro cpoka - 0,01,
BToporo — 0,03. HaifTu BeposITHOCTh OTKa3a MAlIMHBI B TEUEHHE I'apaHTUHHOIO CPOKa. (CIOXK
BEPOSITH COBMECTH COOBIT).
2) JlaMrouku, U3rOTOBIICHHBIC HA 3aBOJIC 1, MIEPEroparT B TEUCHHUE MECsLa C BepoATHOCTHIO 0,3,
Ha 3aBojie 2 — ¢ BeposATHOCTHIO 0,8. bputn KymjieHsl 0 3 JaMIOYKK Ka)/10ro 3aBOJa U OJHA U3
HUX BKpy4Y€Ha B HACTOJIbHYyIO Jamny. Jlammouka B TeueHue Mecsma mneperopena. KakoBa
BEPOSATHOCTbH, YTO OHA M3TOTOBJICHA Ha 3aBOjIe 2. (YKa3aHHe: UCIONb3YyiTe popmyny baiieca)
3) B ypue 10 6enbix, 15 yepHbix, 20 cuHMX U 25 KpacHbIX ImapoB. Beinyiau omun miap. Haitu
BEPOATHOCTb TOTO, YTO BBIHYTHIN Iap: O€Jblii; YEpHbI; CUHUI; KpPAaCHBIM; OeNblii WM YepHbIN;
CUHMH WJIM KPACHBIN; Oembli, YepHBIA WM CUHUH.

4)
X -2 -1 1 2
P 0,1 0,2 0.3 0,4
f, B
f(X)=y——, [|xkl
5) 1 x2

Haiitu F(X), M(X), BeposTHOCTb TiOniaganus B uatepsai (-2,1)

Paznen 1-3.

Bompocsl k KOJIII0KBUYMY:

Urto Takoe marpuiia?

UTto Takoe onpeaenauTeNb MaTPUILIbI?

Kak Bbrumcinsercs onpeaenurens MaTPUIbl 2-TO opsiKa?

B ueM ocHOBHas uzes peueHns ypaBHeHul MmeroaoM ["aycca?
Jalite onpeneneHue BEKTOpa.

JaiiTe onpeneneHre KOMIUTAHAPHBIX U KOJJTMHEAPHBIX BEKTOPOB.

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

[TpaBuiio crokeHusi BEKTOPOB C IOMOIIIBbIO KOOPIMHAT.
. Kax Beramcnsercs moayns Bekropa d = (x,y,2)?
. Kak BBIYMCIIAOTCS KOOPAMHATHI BEKTOPA, 3aJaHHOTO IBYMsI TOYKaMH?
. JlailTe olnpezeseHye CKalsipHOro MPOU3BEICHUS IBYX BEKTOPOB.
. Kak BpIuncIisieTcst yroj Mex1y AByMs BEKTOpaMu?
. Kak 3anuceIBaeTcs cKalnsipHOE IPOHM3BEICHUE IBYX BEKTOPOB B KOOPAMHATHOM popme?

©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 MapajuiebHOCTH M TIEPIIEHAUKYISPHOCTH JABYX BEKTOPOB d U b.
[aiite onpeneneHre BEKTOPHOTO IPOU3BEACHUS JBYX BEKTOPOB.
["'eomeTpryecKuii CMBICT BEKTOPHOTO MPOU3BEACHHUS.

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEICHIE B KOOpAUHATHON (hopme?

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

Kak 3anuceiBaercst yca0BUe€ KOMIJIAHAPHOCTH TPEX BEKTOPOB?

Kak 3anuceiBaeTcst cMelaHHOE IIPOU3BEIEHUE B KOOPAUHATHON popme?

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

Kak onpenensiercst yron Mexay npsiMbIMu?

[lepeuncnure ycaoBus MapajsiebHOCTH U MEPIEHAUKYIISIPHOCTH JIBYX HPSIMBIX.
[Tepeuncnure criocoObl 3a1aHUs IIOCKOCTH B IPOCTPAHCTBE.

Hanmmmre ypaBHeHUE IpsiMO, IPOXOALIEH Yepe3 BE 3aJaHHbIE TOUYKHU B
IPOCTPaHCTBE.

Jaiite onpenenenre GyHKITUH.

[Tepeuncnure OCHOBHBIE IEMEHTAPHBIE (PYHKIIUU.

Jaiite onpenenenue clioXHON (QyHKITHH.

Jaiite onpenenenue npeaena GyHKIUU B TOUKE.

[TosicauTe hrU3HYECKH U TEOMETPUUYECKHII CMBICI ITPOU3BOIHOM.

Jaiite onpeneneHe Npou3BOAHON BTOPOro MOpsiIKa.

CoopmynupyiitTe MpaBUiIo BEIYUCICHUS TIPOU3BOAHON OT ciokHou GpyHkimu Y = f[g(X)].
Cdopmynupyiite npasuio Jlonutans.

Haiite onpenenenue skcTpeMymoB ¢QyHKIuu. ChopMynupyiTe HEOOXoauMoe U
JIOCTaTOYHBIE YCIIOBUS DKCTPEMYyMa.

Kak nccnenyercs BBITyKIOCTh QYHKIUU?

Yro HazpIBaeTcs TOukoi nepernda pynkuun? Kak Haxoaat Touku neperuda?

Uro Takoe acUMITOTHI (PYHKIIMU U KaK OHU HaxXonaatTcs?

Yo Takoe KOMIUIEKCHOE YnCII0?

Kakue popmbl 3an1MCH KOMIIEKCHOTO YHUCIIa BbI 3HaeTe?

3anumute Gopmyny Ditnepa.

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

JlaiiTe onpeneneHrne HeoNnpeIeIEHHOrO HHTerpaa.

Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOIO HHTETpaIa.

B yewm 3akitouaercs naes MeToja 3aMeHbl IEPEMEHHBIX?

3anummre GopMyIly UHTETPUPOBAHHUS IO YACTSIM.

[aiite onpenenenne onpeneaIeHHOro HHTerpana.

["'eomeTpruyecKuii CMBICI ONIPEIEICHHOTO UHTETPala U UHTErPaIbHONW CyMMBI.
DU3NYECKUN CMBICIT ONPEICIICHHOTO MHTErpaa.

ITepeuncnnre OCHOBHBIE CBOMCTBA OIIPENEIECHHOIO HHTETpaIa.

3anummte popmyny HeroTona-JleiiGuuna.

Haiite onpenenenue GyHKIMU ABYX EPEMEHHBIX.

[aiite onpeneneHne 4acTHBIX MPOU3BOIHBIX.

Kak BBIYMCIIAIOTCS YaCTHBIE IPOU3BOAHBIE?

Maiite onpenenenue nudpdepenHnnanos GyHKIUN ABYX EPEMEHHBIX.

Kak Haxozasarcst 3kcTpeMyMbl QYHKINUN HECKOIBKHX MEPEMEHHBIX.

CEMECTP 2

TK1




Pasznea 4.

Konrtponbnas padora
2

1) Pemnte nuddepennmanshoe ypaBHeHuE y' = Lz waYi0
X X
2) Petnre muddepenumansroe ypapaenue y' + 2xy = 2x°y3, y(0) = /2.

3) Pemnte muddepenmmansaoe ypasaerne (2x +5y)dx+ (5x +3y?)dy =0

4) Pemute quddepeHimaibHOe ypaBHEHHE Yy + y_ sin x, y(z) = E
X T

5) Pemmte quddepennmansroe ypapaenne 2Y" + Y — Yy = 2e*

6) Pemnte nuddepennmansuoe ypasuenue Xy" +y" =1,

7) Pemnte nuddepennmansuoe ypasuenue Y + 2y’ + 5y = —sin 2x.

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

9) Crepxenb UMHOKO 2| U MIONMIAIBI0 MOMEPEYHOTO CEYCHUs S Ha KOHI[AX UMEET OJMHAKOBYIO

temreparypy t. [lo crepxkHio mpoxoaut Tok |, motHoCcTs KOTOpOTo i1=1/S. Haiiti pacmpeneneHme

TEIUTOTHI 0 CTEPIKHIO, €CIM MaKCHMallbHasi TEMETeparypa B IeHTpe crepkHs T. [IpeHeOpeun

HoTepedl TeIIOThI B OKpyXaromryo cpemy. (Ykasanue: cocraButh aupdepeHHanibHOe

ypaBHEHHE 2-TO MOPS/IKA, Pa3PEIICHHOr0 OTHOCHTEIBHO MPOU3BOIHOI).

71(23 +23)
22

11) Banucatp umcno Zq = 4i B TPHrOHOMETPUYECKOM | TTOKa3aTesIbHON (opme.

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

13) Pemmre ypaBHeHus:

10) Haiitu 3Ha4YeHUE BBIPAKECHHUS , 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 padota

1) Mcenenyiite Ha CXOMUMOCTD P OZOZ (1™l 2n+1 _
n=1 n(n+1)

o 3
2) Haiinute 061acTh CXOMUMOCTH psifia E (n-2) (x+3) 2n.
n=1
3) Paznoxute f(x) = In(2x +1) IO CTEIICHAM (X —2) ; cremenmoii pAL.
0,2
4) Beruncnure UHTErpas j.e*?‘xzdx. ¢ Tog”ocTsro 710 0,001.
0

5) Paznoxure B psaa @ypoe dpyukimio f(X) =sin 2x, X e[, 7]

6) Haittu cymmy psina OZO: #
n-9n% —14n + 48

7) Paznoxuth _ 10 cTerneHs M X

{16 - x
8) Paznoxute f(X)=cos(x —4) mo crenensam (X + 2)




9) HccnenoBaTh Ha aOCOIOTHYIO HIIH YCIOBHYIO CXOJAMMOCTD § -n" ——
n=1 (2n-1)7(2n)

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

11) Beruucnure ABOMHOM HHTETrPa H(lZX y? +16x°y*)dxdy;D:x=1y=x%y= —Jx.
D

(X + 5) 2n+1

12) Haitnute miomaab GUryphl, OrpaHUUYCHHOW JaHHBIMH JTHHUSIMU

=X y=3x

22y+x* =0,y -4y+x* =0,y =
y y y y y NE

-1 0 0 0
13) 3meHuTe mopsiAoK HHTETPUPOBAHMS jdy _[ fdx+ J. dy j. fdx.
-2 —f2ry 1y

14) Haiitu maccy tutactussl: (X, Y) 216X+9y2 /12,D:x=1/4,y =0, y2 =16x,y>0.

 N+6 *
15) UccaemoBarh CXOAUMOCTD psbl: 1. Z

1
2. . .
_lnﬁ+4 2 o5 X

42 5.y =.6Y 7.y 8y 9y

o w(n)” SN+l g gAn+l o 26n+5
(3n+2)2” man” 4 ant+3 S n+5 [ S5n+6

CEMECTP 2
TK3

Pasznen 4.
KoHrponbHas pa60Ta
5x Y
1) Berunciuts I dx J’ dy J' 2z2dz

-1 0 O

2) Haiitn 06bem obmact V: 8z = X2 + y2, 7= 1

>
3) Temo V 3aJaHO OTPAHUYUBAIOIIUMU €TI0 ITIOBEPXHOCTAMU, LI -TIIIOTHOCTb. Haﬁ,I[I/ITe Maccy
Tena. 64(x* +y*) =22 x"+y*=4,y=0,2z=0(y>0,2>0), w

4) Haiigute o6beM Tena, 3aJaHHOT0 OIPaHUYMBAIOIIMMHU €r0 TOBEPXHOCTIMU

:w/9—x2—y2,9—22=x2+y2.

5) BerurcauTh HHTETpAI _UI xdxdydz, V:y=0,y=1,x+2<1,x>0,z>0,
\
6) BerurciauTh HHTETpabL:

”D(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.
KonrtponbHas padora




1) Beruncnure unTerpan szdl , Tie L — rpannna tpeyronpauka ¢ epmmHamu A(LO), B(21),
L

C@2).

2) Haiigure paboty cunel F ripu nepemenienuu BAoib TuHUM L ot Toukn M k Touke N

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

3) Beruncaure noBepXHOCTHBIN UHTErpan 1-ro poaa H zds, o —dacTh ruMepOOIUIECKOTO

o

2+y2=4.

4) Haiiaute MOTOK BEKTOPHOTO IMOJISA @ Yepe3 YacTh MOBEPXHOCTH S, BHIPE3aEMYIO IUIOCKOCTHIO
P (HopMasib BHEIIHSSA K 3aMKHYTOW MTOBEPXHOCTH, 00pa3yeMoii JaHHBIMH TOBEPXHOCTSIMH).
a=yi-xj+k,S:x*+y*=2*(z>0),P:z=4.

napabosionsia Z = XY, BbIpE€3aHHAs LUIMHAPOM X

5) BerunciuTe HHTErpa I ydl, rme AB — nyra smmunca X =2cost,y =3sint,0<t<xz/2
AB

6) [Ipumenus Gpopmyiay ['priHa BEIYKCINTE HHTETPAI j:xyzdy —x%dx, e L — okpyKHOCTB
L
x?+y?=a’.
7) BbI4KCIIHTE MOBEPXHOCTHBINA HHTErPa 2-T0 pojia ” ydxdz, rae o — BepXHsA CTOPOHA YACTH

(o}

napabosonia X2 + y2 =2,0<z2<2.

8) C momourpto hopmynber Octporpaackoro-I'aycca HaliuTe MOTOK BEKTOPHOTO OIS
F=x3%i+ y3j + 23k Yyepe3 MOJIHYI0 MOBEPXHOCTh MupaMuibsl X+Yy+2=1Xx=0,y=0,z=0 B
HaIpaBJIeHUU BHEIIHEH HOpMan

9) HaiiTu MpKyJIsIUI0 BEKTOPHOTO MOJIST @ BJOJIb KOHTYpa I (B HAalpaBJICHUH,

COOTBETCTBYIOILIEM BO3pacTaHHIO mapamerpa t).

V2

X = ——cost —\/Ecost
a=yi—xj+z2k, I:%= 5 COSLY="C0sL

z=sint.
10) Haiitu paboty cumel F = Xy - + X2 - j Bmons xpusoit | 1y = X2 ot Touxn (0,0) mo (1,1).

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

Paznen 4-5.
Bomnpock! k KOJUIOKBUYMY:
1. JMaiite onpenenenue auddepeHInaIbHOr0 ypaBHEHHUS.
2. Jlawite onpenenenue 3amaun Komrm.
3. IlepeuncnuTe OCHOBHBIE YypaBHEHHMsS IIEpBOTO TMOpPsAKA, YKaXHTE METOIbl UX
MHTETPUPOBAHUS.
Jaiite onpenenenue qudQpepeHInanbHOT0 YpaBHEHHS BBICILIETO MOPSIKA.
MeTopl MHTErpUPOBAaHUS YPaBHEHUH, TOMYCKAIOIINX IIOHWKCHMS ITOPS KA.
Maiite onpenenenue auHeiHOro AuddepeHnnanbupie ypaBHEHUs BBICIIETO MOPSAKA.
JlaiiTe onpeneneHne YucioBOro psija.

No ok




8. Jlaiite ompeneneHrne CXOIUMOCTH U CYMMBI psifia.

9. Heobxomumoe ycioBre CXOAMMOCTH.

10. ChopmynupyiiTe IpU3HAKU CXOJUMOCTU PANIOB C MOJIOKUTEIbHBIMUA YJICHAMU: MPU3HAK
CpaBHEHHs ps10B, npu3Haky [lanmambepa u Komm, nHTErpaabHbIi NpU3HAK.

11. Maiite onpeseneHne 3HaKONEPEMEHHOTO ps/Ia.

12. aiite onpenenenne abCOMIOTHON U YCIOBHON CXOJIUMOCTH.

13. Chopmynupyiite npusHak JleitoHmIa.

14. [aiite onpenenenre GyHKIIMOHATHLHOTO PsA.

15. [laiite onpenenenne o01acTu CXOJUMOCTH, PABHOMEPHOM CXOIUMOCTH.

16. [aiite onpeeseHrne CTEIICHHOTO Psijia.

17. [laiiTe onpenenenrne HHTepBajga CXOIUMOCTH.

18. Psaap! Teitnopa u MakiopeHa.

19. [aiite onpenenenre ABOWHOTO U IBYKPATHOTO UHTETPAJIOB.

20. [epeuncaure CBOWCTBA IBOHHOTO MHTErpaIa.

21. JIBOIHOM MHTETpaJI B IMOJISAPHBIX KOOPIUHATAX.

22. YKaXuTe IPUIOKEHUS IBOMHOTO HHTETpaja.

23. JlaliTe onpeneneHne TPOMHOTO U TPEXKPATHOTO UHTETPATIOB.

24. TlepeunciauTe CBONCTBA TPOMHOTO HHTETpAJIA.

25. TpoitHO# MHTETpal B IWIMHIPUIECKUX U CHEPUIECKUX KOOPIMHATAX.

26. YKaxxuTe IpUIoKeHUs! TPOIHOro HHTETpaa.

27. Uto Takoe KpUBOJIMHECHHBIN HHTErpai 1-ro poxa?

28. Kak BeIUHCIsAeTCS KPUBOJIMHEHHBINA HHTErpal 1-ro poxa?

29. Uto Takoe KpUBOJIMHECHHBIN HHTErpai 2-To poaa?

30. Kak BbIUHCIA€TCS KPUBOJIMHEHHBIA HHTErpajl 2-r0 poaa?

31. Kakoii ¢pu3nvecknii CMBICT TOBEPXHOCTHOTO HHTErpana 1-ro pomxa?

32. Kakoit ¢puznyeckuii CMBICI MOBEPXHOCTHOTO MHTETpajia 2-ro poaa?

33. Kak Beramcisiercst potop?

34. 3anummre popmyiny Octporpaackoro-Iaycca.

35. Kak BBIUHCISETCS TUBEPTCHINS?

36. Kak BbruncnsieTcst rpaiueHT?

37. Kakue reomeTpruecKne XapakTepUCTUKN CKAIIIPHBIX, BEKTOPHBIX MOJIEH BbI 3HAaETE?

38. Kakue BUIbI BEKTOPHBIX MOJIEH B 3HaeTe?

CEMECTP 3
TK1

Pa3pgen 5.
KonTponbnas pabota

1) UccnenoBath ananutudeckue cBorictBa Gynkiuu f(z) = z? +Im3z.
2) Beruucnuth uHTErpa J.|z|dz, rze L- qgyra okpyxHocTH |Z| =lorz;=1mn012,=-1
L

3) Haiitu paznoxenue B pan Jlopana Gynkuun f(z) = % 1o creneHsM z
(z-2)(z+5)

4) Haiitu BeryeT GyHKIHUN f (2) = 73sin iz B €€ M30JMPOBAaHHOM 0COO0M TOUKE
z

e’ cos nzdz

|2|=1 7% + 27

5) Beruucnure uHTETpat




21 dx
6) Berurciaute uHTErpat f -
g 3+sinx

+00

7) Borurcaute uHTErpat '[ dx

(x? +4x+13)?

—0
8) BeruncauTs:
el+|7r.
_[Zdz, rae L- otpe3ok oT Toukn z; =0 10 zp =1+1.
L
(z-3)dz

123 (z-D(z+2)

m 23 cos(l/ z)dz
|z|=3

CEMECTP 3
TK?2

Pasnen 6.
Konrpoasnas pabora

p
p? +6p+10
2e—3t.

1) Haiiti opurunan uzobpaxenust F(p) =

2) Haitnute nzobpaxenue pyukiun f(t) = cos? 8t +t
p+1

3) Haiinure opurnnan usobpaxenus F(p) = —
p(p” +4)

4) Pemmre muddepenmmansuoe ypapuenne X" —2x"+x' =4, x(0)=1, x'(0)=2, x"(0)=-2,

5) Pemute cucremy mudQepeHInanbHbIX YpaBHCHUN

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

y'—2x-2y=0, y(0)=1,
6) Haiitn u3oopaxenue mist f(t) =5+ 2e7t.
7) Haiit opurunan s F(p) = ZL

p”+4p+5

CEMECTP 3
TK3
Pa3znen 7.

KonTponbnas pabota

1) K kakoMy HHTepBaTy IPHHAIEKUT KOPEHb ypaBHEHUs X* —4x? +1=07?

2) B MeTozie MoIOBUHHOTO JIENICHHUs ISl OTIPeIeNICHHs] TPUOIMKEHHOTO 3HaYeHUS] KOPHU X Ha
otpeske (2,6) HaJI0 MONOXKHUTH X =3, X=4, X=5, Xx=2,5, x=3,5?

3) Ha ckonbko yacTeil ciemyer pa3OHTh NMPOMEKYTOK HHTETPHPOBAHHMs, YTOOBI O (hopmyram
IPAMOYTOEHAKOB C TOYHOCTBIO 10 0,1 BBIYMCIUTE HHTErpa [ 12 Inxdx.

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

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




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

fol ax npup = 1.

x2+p2

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

0 x
8)Meronom Diinepa HaiTu 3HaueHus penieHus muddepeHnnanpHoro ypapuenus y' = 3x — y,
must koroporo y(1) = 1, B msatu Toukax orpeska [1; 1,5], mpunsis h = 0,1.
Pa3zngen 6-7.
Bonpocsl K KOJUIOKBUYMY:
[TonsiTie QyHKIIMKM KOMIUIEKCHON MIEPEMEHHOM.
@®opMyiibl BO3BEIEHUE B CTENIEHD U U3BJICYEHUE KOPHSI U3 KOMIJIEKCHOTO YUCIIA.
®opMyIbl TPUTOHOMETPUUECKHE U TUnepooinueckre GyHKIUH.
dopmyiiel JorapupMUUecKas 1 mokazaresnbHas QyHKIMH KOMIUIEKCHOM MEPEMEHHOA.
Vcenosus Komu-Pumana.
['apmonnueckue GpyHKIIH.
WuTerpan GyHKIUN KOMIUIEKCHON TIEPEMEHHOM M0 KPUBOK.
Teopema Koiu 15t 0THOCBSI3HOM 00J1aCTH.
Teopema Komu 1151 MHOTOCBSI3HOM 00JaCTH.
. Unarerpanbnas ¢popmyna Komm.
. Psx Teitnopa, pspn Jlopana.
. BUIBI 0COOBIX TOYCK M MIX TIPU3HAKHU.
. Beraet dyHkimun
. IIpeobpazoBanue Jlamnaca.
. Teopema mmogo0wus.
. Teopema cMeneHus.
. TeopeMa 3ana3/ibIBaHus.
. Teopema bopens.
. UTo Takoe oT/ieNIeHne KOpHEN ypaBHEHUS.

oSN~ WM

P
= O

N PR R R R R
S W ~NOOUITAWN

. B uem uzes rpaduyeckoro otneneHust KOpHEH.

N
[EY

. T'eomeTprueckuii cMbIC]I METOAA XOPI.

N
N

. ToMeTpuueckuii cMbICIT METO/IA KACATEIbHBIX.

N
w

. UeMm ommuuatoTcst HOPMYIIb JIEBBIX U MPABBIX [IPSIMOYTOJIBHUKOB?

[N}
~

. [eomeTrpuueckuii cMbIC GopMyIIBI Tapadol.

N
(6}

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

N
(3]

. Meton HeomnpeneneHHbIX K03 QUITMEHTOB IPY pelIeHIH JINHEHHOTO ypaBHEHUSI.

JlJist MpOMesKyTOYHOM aTTeCTALUM

OM1
[Tpumepsl sK3aMEeHAIMOHHBIX OUJIETOB:

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

1-¥%
) 1 f—x
. lim (—+—x)
3. Beruncnure npenen: gem \ 2y
4. BpIYMCIUTE UHTETPAT I _2X=3
X? —4x—7




buner Ne 2
1. BektopHOE npou3BeieHNE BEKTOPOB.
2. 3aMeHa epEeMEHHOM U METO/I MHTEIPUPOBAHMS 110 YACTSIM B ONPEIEIICHHOM HHTErpalle.
3. Bemumcnure miomaap napauienorpaMmma, IoCTPOSHHOTO Ha BEKTOpax a = 3p + 2q
u b = 2p-q, ecrm m3BecTHO, uTO |p| =4, [b| = 3 ¥ yrom MexIy BeKTOpamu p 1 q pasen 135°.

3
/ arctg vz d.
4. Bpluucnure uHTErpan !
buner Ne 3

1. CwmemanHoe IPOU3BEAEHNE BEKTOPOB.

BpIBO1 pOM3BOHOM CTENEHHON (GYHKIIUK U TTPOU3BOIHON JIOTapu(MHUIECKOr (PYHKITUH.
3. Bpruncnure 00beM TeTpadapa ¢ BEpIUIMHAMHU B TOYKAX A1(=2:4,8), Az(1,-1,2),
A3(-8,7,10),  Aq(-3,4,-2).

buner Ne 4
1. IIpsimas Ha IUIOCKOCTH.
3amMeHa nepeMeHHOH, MoABeIeHUE O/ 3HaK au(depeHIrana, HHTErpUPOBAHUS 110 YaCTIM

B HCOIIPCACICHHOM MHTCTpaJIC.
x

3. HccnenoBark 1 mocTpouTh rpaduk QyHKIINA: x—3x —4

2w

22 cosz dr.

4. Bprluucnure uHTETpa 0
buner Ne 5
1. TInockocTh B MPOCTPAHCTBE.
2. CBoIiCTBa ONpeEICHHOr0 HHTErpaa.
Ty +3re — x3=2,
2.‘?1 - 3;172 + 2.’133 = U,
3. Mertogom T'aycca pemuTe cucTeMy ypaBHeHmi \ 3%~ 272 = 23 =4

4. BbIUKCINTE UHTETpaT j ﬂdx

X2 +5x+7

buner Ne 6
1. Tlpsmas B mpocTpaHCTBeE.
2. Metox mpsiMOYTOJIBHUKOB, METOJT TPATICIIHA.
ry +bra + x3 =3,
221 — 322 + 323 = 8§,

3. Meromom Taycca pewmre crcreMy ypasaenuii \ 2% + 472 — 73 = 0.

5
4. BeraucnuTe UHTETpaj JCOS X ix

sin x
buner Ne 7
1. Dnnunc, napabona.
2. WuBapmanTHOCTH muddepennnana 1-ro nopsaka, nuddepernnan cioxxHoi GyHKIHH.
lim sy

3. Beuumciute npegen: *~° In (ch 3x)

w/2

1
dz.
/ b+4dsina 4 3cosz v
4. Beruncnute UHTErpan o

buietr Ne &



1. Tloustue pyHkIMH, o0mKE CBONCTBA (QYHKINH, IpeaeT PYHKIUU, TEOPEMBI O IIpeenax.
2. PexyppentHas ¢popmyna juist uuterpana | dx .
(x2 + az)k
3. B ypne 9 6enbix u 1 yepnslii map. Beinynu cpasy Tpu mapa. KakoBa BEpOSATHOCTb TOTO, YTO

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

OM2
[Tpumeps! SK3aMEHAIIMOHHBIX OUJIETOB:

buner Ne 1
1. AV 1-ro nopsnka, oOuiye NoHATUS, YPaBHEHUS C Pa3AEISIOUIMMUCS IEPEMEHHBIMU.

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

3. Haiiti maccy mumactunsr: (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. Berumcauts uHTETpAI J'J‘J. xdxdydz, V:y=0,y=1,x+2<1,x>0,z>0.
V
4, Pemmts JIY Y"+2y'+5y =-2sin X,
buner Ne 3
1. Jluneitasie 1Y 1-ro mopsiaka, MeTOJ BapUallii OCTOSIHHON, METOJT TTOJICTAHOBKH.
2. Bpluncnenue NOBepXHOCTHOTO MHTErpaia 1-ro poxa.

3. Haiitim 006pem: V :Z2=X+Y,z=Xxy,X+y=1x=0,y=0.

. . X
4. OmpenenuTs THI BEKTOPHOTO OIS a = (y3 —1)i+zcos XZJ -— K.

buner Ne 4
1. VYpaBuenus B noiHbIx Auddepennnanax.

2. Brvruuciienne KpUBOJIMHEWHOTO HHTETpajia 1-ro pona.

3. BbIuHCIUTH KPUBOJMHEHHBIH HHTETPAI f(4x2 — 3\/§ )dl ot toukn A(—1,0) 1o Touku
AB
B(0,)) mo mpsimoii.
4. Pa3noxuth B psag Pypee nepuonndeckyro pynkmuoo f(X) = 7+ X ¢ nepuogom 27 .

buner Ne 5
1. JIVY BeICcIIUX MOPSIKOB, OOIIME TTOHSTHS.

2. Pan ©ypoe. Psan Oypbe 1715 4eTHBIX U HEYETHBIX (PYHKITHIA.



3. BpuucauTh NOBEpXHOCTHBIN MHTETpai 1-ro pona ” zds, o —u4acTh rUIEPOOITUUECKOrO

O
napabosionsia Z = XY, BbIpe€3aHHAs LUIMHIPOM x2 + y2 =4,
4. Peums 1Y Xy2dx + y(x? + y?)dy = 0.
buner Ne 6
1. Jluneitapie 1Y BBICIINX TOPSIKOB, PEIICHUE JTUHEHHOTO OJHOPOIHOTO YpaBHEHH. MeTon
Ditnepa.

2. 3HaKolepeMEeHHBIE PsAIbl, YCIOBHAS U a0COIIOTHASL CXOAUMOCTb.

3. BpIUMCIUTH MOBEPXHOCTHBII UHTErpaj 2-T0 poaa ” ydxdz, rme o —BepXHSSI CTOpOHA YaCTH

o

napabosonaa X2 + y2 =2,0<z2<2.
4. Pemuts 1Y Yy =

buner Ne 7
1. Jluneitnple HeomHopoaHbie 1Y BeIcIMX mopsakoB. Meton Jlarpamxka.

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

3. HaiiT TOTOK BEKTOPHOTO OIS @ Yepe3 YacTh MOBEPXHOCTH S , BHIPE3aEMYIO IIOCKOCTHIO
P (HopMmastb BHEIIHSS K 3aMKHYTOW TOBEPXHOCTH, 00pa3yeMoii JaHHBIMUA TTOBEPXHOCTSIMHU ).
a=yi-xj+k,S:x*+y*=2*(z>0),P:z=4.
4. Pemmwmts 1Y Y = 2Xy '+i2 :
(y)
buner Ne 8
1. Jluneitnbie HeomHOpOAHBIE [IY CO criennabHON TPaBOM YacCThIO.

2. Bpruncrienne KpHBOJIMHEHHOTO HHTETpana 1-ro poaa.
3. Haiitn moTok BekTOpHOTO OIS @ = 3XZI— 2Xi+ YK, uepe3 3aMKHYTYIO IOBEPXHOCTh S

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

(HOpMaJIb BHEIIHSSA). S :{

OM3
[Ipumepsl OMIIETOB Ha 3aYerT:

buner Ne 1
1. Metoa HeonpeeneHHbIX KOG (UIIMEHTOB MTPU PEIICHUN JTUHEHHOTO ypaBHEHUS.
2. [IpeoOpasoBanue Jlamnaca.

g3

3 2 .
3. Haiitn opurunan pit2p*-3p

‘ .
4. IpencraBuTh B anredpandeckoii hopme: ch 3 +-ni/4).

buier Ne 2
1. Ouenka morpentHocT B opmMysie mapadout.
2. UzobOpaxenue pynknuu Xepucaiiaa, Cost, sint.

3. Boruepruts 00nacTh, 3aJaHHYI0 HEPAaBEHCTBAMU i <1, —Srt=<argz=—m/4.



Yty =142,

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

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

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

4. PeluTh ypaBHEHHE y(0)=0, ¥’ (0)=1.

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

i/—l-g-i]/é
s

Y —3y 2 =¢,

yO=1, ¥ (=0
4. Pemuth ypaBHEHHE

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

3. Haiiti xopan

3. [peacTaBuTh B anreGpanueckoil popme: St (2+164/4).
2
z T
4. Beraucinuts uHTerpan [— dz, tae L- ayra okpyxkHoctr |z| =1, 0<argz < 3
L Z
buner Ne 6
1. Jlorapudmuueckas 1 nokasatenbHas GYHKIMH KOMILIEKCHOM TIEpEMEHHOM.
2. 'oMeTpHUYEeCKHi1 CMBICT METO/a KacaTeJIbHBIX.
y (— D)L,
3. lpencraButh B anrebpandeckoit popme
2dz
| 2(z—1)"
4. Berapcnuth naTerpan |2 1—él="5/4
buner Ne 7

1. OGparHble TPUrOHOMETPHUUYECKUE U TUIlepOoInYecKre QYyHKIIMN KOMIJIEKCHOM MepeMEeHHOM.
2. uddepenunpoBanre opuruHania.

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

2—p

P —2p 1 5p"
4. Haiitu opuruHan:

buner Ne 8
1. [IpousBoHas GyHKIIMM KOMILIEKCHOM MEpEMEHHOMN, €€ FTeOMETPUUECKUIA CMBICTT.
2. MnTerpupoBanue n300paskeHUsl U OpUTHHAIA.

3. BoccTaHOBHUTH aHATUTUYECKYIO (DYHKITHIO v=2xy—2, | (O)=1.
4. Vicnonw3ys TeopeMy 00 HHTETPUPOBAHUHU U300paKEHUS HAUTH N300pakeHne PyHKITNN

1-gt
f(t) = )
(t) "
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