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1. Heanb, 3a1a4u ¥ MJIAHUPYeMble Pe3yJbTAThl 00YUYEeHUS M0 TUCHMILINHE
MaremaTuka

[lenpo OCBOEHUS AMCHUILIMHBI «MaremaTuka» sBisieTcs (popMupoBaHUE
JUYHOCTH  CTY/ACHTa, pPa3BUTHE €ro  CIOCOOHOCTM K  JIOTHYECKOMY |
MaTeMaTHYECKOMY MBIIIICHUIO, TPUOOPETEHNE HABBHIKOB PEIICHUS MAaTEeMAaTUYECKUX
3a/mad, a Takke (QOopMHUpOBaHUE KOMIETCHIIMA, HEOOXOIUMBIX IS MCIIOTH30BAHHSI
MaTeMaTHKHU B Y4eOHOH, HAy9HOH 1 MPoeCcCHOHATBHON NeATeIhHOCTH.

3amavyaMu TUCITUTIIMHBI SIBIISTFOTCS:

* chopMmupoBaTh y OOYYAIOIMIMXCS MPEACTABICHUE 00 HIEAX U METOJax
BBICIIICH MAaTEMATUKH;

* Hay4HUTh OOYUYAOIINXCS METOJAaM PEIISHUS MaTEeMAaTUYECKHX 3a]1a4;

* chopMHUpPOBATh HABBIKM Yy OOYYarONIMXCS TO BBIOOPY METO/A PEIICHUS
KOHKPETHON MaTeMaTUYECKOH 3a/1a4u;

* MPUBUTH HAaBBIKM Yy OOYyYaAIOIMIUXCS K PEHICHUIO0 NPUKIATHBIX 3a7a4
METOJIJaMU MaTeMaTUYECKOTO aHan3a.

KoMmnerenuu u uHAMKATOPHI, GOpMUPYEMBIE Y O0YUYaIOITIXCS:

KO,Z[ 1 HAMMCHOBAHUEC KOMIICTCHII N KOI[ U HAMMCHOBAHUC HHAWKATOpPa

OIIK-1 — CniocoOeH pemiath 3a1a4u
npodeccHoHABEHOM IeATEIBHOCTH,
MPUMEHSS METOIbI MOJICTTUPOBAHHS, OIIK-1.1 — O6namaer HaBBIKAMU TIPUMEHEHUS
MaTeMaTHYECKOr0 aHAIN3a, MaTeMaTHYECKOTO arrmapara
€CTECTBEHHOHAYYHBIE U
00IIenH)KeHEPHbIE 3HAHUS

2. MecTo aucuuniauHbl B cTpykrype OIT
[Tocnenyroume aucuurivabl  (Moaynn): ®dusuka, MexaHuka, MOArOTOBKA K
IpOLEAYPE 3aIUTHI U 3alIUTa BHITYCKHOW KBAJIM(DUKAIIMOHHOW PabOTHI.

3. CTpyKTypa U coaepKaHue IUCHUILIHHBI
3.1. CTpyKTypa IMCHUILIAHBI
Jlst ouHol popMbl 00yUeHUsI

Bun yuebHO# paboThI Bcero | Bceero CemecTpbl

3E 4acoB 1 2 3
OBIIAA TPYAOEMKOCTD JUCHUIIINHBI 17 612 | 252 | 252 | 108
KOHTAKTHASI PABOTA* - 309 | 139 | 112 | 58
AYJIUTOPHAS PABOTA 7,3 262 | 120 | 90 52
Jlexuum 295 | 106 | 52 | 36 18
[TpakTyeckue (ceMUHAPCKUE) 3aHATHS 435 | 156 | 68 | 54 34
JlaGopatopHbie paboThI - - - - -
CAMOCTOATEJIBHAA PABOTA OBYUAIOUIEI'OCA 9,7 350 | 132 | 162 56
[IpopaboTka yuebHOTO MaTepuasa 7,7 | 278 | 96 | 126 | 56




KypcoBoii npoekt

KypcoBas pabota

IToaroroBka K NpOMEKYTOYHOU aTTECTALUN 2 72 36 | 36 0
[IpomekyTOUHAs aTTeCTAIINS: ©) 3 3
Jl1s1 3a0uHOM (hopMBI OOYUEHUS
Bun yaeOHO# paboThI Bceero | Bceero CemecTpbl
3E 4acoB 1 2 3
OBILA S TPY JOEMKOCTD JMCLIUTIJIMHDI 17 1 612 125212521 108
KOHTAKTHAA PABOTA* - 149 60 49 40
AYJIUTOPHAS PABOTA 2,11 76 30 18 28
Jlexuu 0,83 30 12 8 10
[IpakTHueckue (CeMHUHAPCKUE) 3aHATHUS 1,28 | 46 18 | 10 18
JlabopaTopHbie pabOThHI - - - - -
CAMOCTOSTEJIbHASI PABOTA OBYUAIOILETOCH | 14,89 | 536 | 222 [ 234 ] 80
[IpopaboTka yueOHOrO MaTepuaia 1428 | 514 | 213 | 225 76
KypcoBoii npoekt - - - - -
KypcoBas pabora - - - - -
IToaroroBka K NpOMEKYTOYHOU aTTECTALUN 0,61 22 9 9 4
[IpomekyTOUHAs aTTeCTAIINS: ©) 3 3
3.2. Conep:xkanve IMCHUILVIMHBI, CTPYKTYPUPOBAHHOE IO paszgejamM H
BHaM 3aHATHI
Paznensi Pacnpenenenune DopMbI 1 Nupexcol
AUCHUITIIMHBI g TPYAOEMKOCTH BU HHAUKATOPOB
§ 110 BH/1aM y4eOHOH paboThl | KOHTpOIS (opMHUpPyEMBIX
© N (o) : © KOMIIETCHIIUI
5 = | & §| &
R : : :
2| &8 5| &
Pazpnen 1. 58 12 16 30 TK1,TK3 OIIK-1.1.3, OIIK-
Jluneiinas anrebpa u 1.1.Y
AHAJIMTHYCCKasa
reoMeTpus
Paznen 2. 126 32 44 50 TK1,TK2, OIIK-1.1.3, OIIK-
MartemMaTudecKuit TK3 1.1.V, OIIK-1.1.B
aHaiu3. Yacts 1
Pa3znen 3. 32 8 8 16 TK3 OIIK-1.1.3, OIIK-
Teopus 1.1.Y
BEPOSATHOCTEN
DK3aMeH 36 36 OM1 OIIK-1.1.3, OIIK-
1.1.V, OIIK-1.1.B
Hroro 3a 1 cemecTp 252 52 68 132




Pa3znen 4. 156 28 42 86 TK1,TK2, OIIK-1.1.3, OIIK-

MareMaTH4ecKui TK3 1.1.V, OIIK-1.1.B

aHanu3. Yactp 2

Pazpnen S. 60 8 12 40 TK3 OIIK-1.1.3, OIIK-

OCHOBBI TEOPUH MOJIA 1.1.Y

DK3amMeH 36 36 OM 2 OIIK-1.1.3, OIIK-
1.1.Y, OIIK-1.1.B

HToro 3a 2 cemectp 252 36 54 162

Paznen 6. 44 8 16 20 TK1,TK3 OIIK-1.1.3, OIIK-

Teopus pyHKUMH 1.1.Y

KOMILJIEKCHOTO

IEPEMEHHOTO

Paznen 7. 34 6 10 18 TK2,TK3 OIIK-1.1.3, OIIK-

OnepanoHHoe 1.1

HCYHCIICHHE

Paznen 8. 30 4 8 18 TK3 OIIK-1.1.3, OIIK-

YucneHHbIe METOIbI 1.1.Y

3auer OM 3 OIIK-1.1.3, OIIK-
1.1.Y, OIIK-1.1.B

Hroro 3a 3 cemectp 108 18 34 56

UTOI'o 612 | 106 156 | 350

3.3. Conep:xkanue TMCHUIIAHBI

Paznen 1. Jlunelinas anreOpa U aHaIUTUYECKasi TEOMETPHSL.

Tema 1.1. Matpunpl 1 onpeaenutend. JIuneHas anredpa

Martrpuupl. Onpenenurenu. Merong Kpamepa pemieHusi CUCTEM JIMHEHHBIX
ypaBHeHuM. [lenictBus ¢ Marpunamu. JIMHEWHBIE BEKTOPHBIE ITPOCTPAHCTBA.
JluneliHass 3aBUCHMMOCTh M HE3aBHUCHUMOCTh. Pa3MepHOCTh W 0a3uc JMHEHHOTO
IpOCTpaHcTBa. basucHeli MUHOp MaTpuubl. Panr martpuipl. Beraucienune panra
Matpuiibl. COBMECTHOCTh CHUCTEM JIMHEWHBIX ypaBHeHuil. Teopema Kponekepa-
Kanennu. Pemenue cucrem merogom ["aycca.

Tewma 1.2. BektopHas anredpa v aHaMTUYECKast TEOMETPUS

Bekrop. JlekapToBbl KOOpAMHATBI BEKTOpa M TOYKM. Hampasisronme
KOCHHYCBI BeKTOpa. [lnmmHa BekTopa. [lemeHne oTpe3ka B JaHHOM OTHOLICHUHU.
JIuneiinple onepauuu Haj Bekropamu. basuc. CkamsipHOE, BEKTOPHOE U CMEIIAHHOE
IIPOU3BEACHUS BEKTOPOB, X FeOMETpUYECKUil cMbIci. [IpsAmas Ha MIIOCKOCTH, BUJIBI
YPaBHEHUU IPSIMOU Ha TIIOCKOCTH. [IIOCKOCTh M npsiMasi B mpOCTpaHCTBE. B3anmMHoe
pacronoKeHue IIocKkocTed M mpsMbix. Kpusble BTOoporo mopsaka. I[loBepxHoctu
BTOPOTO MOPSIAKA.

Paznen 2. Marematudeckuii ananus. Yacts 1.

Tema 2.1. BBenenue B MaTeMaTUYECKUI aHATU3

[TonATHE MHOXECTBa, ONEpAlMU HAJl MHOXeCTBaMHU. Buubl uncen. OyHKIuUA
JNENUCTBUTEIHLHOTO IEPEMEHHOT0, CIIOCOOBI 3a1aHusl, BUAbl. OCHOBHBIE DJIIEMEHTAPHBIE
byukiuu, ux rpaduxku. YwucioBesle mocienoBaTeNbHOCTH. Ilpegen 4YuciIoBOi
nocienoarenbHocTu. llpenen ¢dynknuu. HenpepsiBHOCT,  GyHKIMU. Touku
pa3pbiBa, UX KJacCU(PUKALIUA.

Tema 2.2. luddepennmanbaoe ucunciaeHne GyHKIUN OJHON epeMEHHON

[IpousBogHasi (QYHKIMH, €€ TEOMETPUYCCKUA M MEXAaHWYECKUA CMBICIL.
HNudbdepennman pyukmuu. [IponsBoanHbie cloxHON, 00paTHON (yHKIMH, (YHKITUH,




3a/IaHHBIX HESBHO M MapameTpuyecku. [Ipon3BosiHas ClIOXKHO-CTENIEHHON (PYHKIUU.
OcHoBHble TeopeMbl 0 nuddepenmupyembix ¢GyHkuusax. IlpousBogHsie u
muddepernmansl  BeicuxX nopsiakoB. [IpaBuno Jlonurans. Pasnoskenne oCHOBHBIX
eMeHTapHbIX GyHKImMA 1o ¢opmyne Teimopa. MccnemoBanust GyHKIMM |
nocTpoeHue rpaduka.

Tema 2.3. luddepenimanbHoe ucuucienre GyHKIUU MHOTUX TIEPEMEHHBIX

QOYyHKIMM HECKOJIBKUX IEPEMEHHBIX, NPENE] U HENPEephIBHOCTh. YacTHbIE
npous3BoAHbIe U AuddepeHansl IepBOoro M BhICIIEro TOpsAakoB. [IponsBoaHas
CJIOKHOU byHKIMH. [Tonnas MIPOU3BO/IHAS. HesBHbie byHKUIUU.
HuddepenunpoBanne HessBHbIX QyHKUUN. [Ipunoxenus.

Tema 2.4. Unterpanproe ucuncienue GyHKIUN OJHON IEPEMEHHOM

[lepBooOpasnas. HeompeneneHHbIE HMHTETpall M €ro CBOMCTBAa. 3aMeHa
IIEPEMEHHOW W HHTETPUPOBAHHME II0 YacTAM B HEONPEIEICHHOM HHTETpaje.
WNurterpupoBanne  panMoOHAIbHBIX  JIpoO€i, TPUTOHOMETPUYECKUX  (PYHKIIHA,
HEKOTOPBIX HPPALMOHAIBHBIX W TPAHCUEHJAEHTHBIX GyHKUMNA. OnpeneneHHbIHN
uHTEerpan, ero cBoiictBa. HecoOcTBeHHble UHTerpanbl. ['eomeTpuyeckue Hu
MEXaHUYECKHUE MTPUIIOKEHUS ONIPENCIIEHHOTO HHTErpaa.

Pa3nen 3. Teopust BeposTHOCTEN

Tewma 3.1. DnemMeHThI TEOPUH BEPOSTHOCTEN

OcHoBHbIE TOHATUSA Teopuu BeposiTHocTed. KomOunaropuka. Teopembl
CJIOKEHHSI U YMHOXXEHHSI BEPOSITHOCTEU. Y CIIOBHAsI BEPOSATHOCTh. DOpMysa MOJHOU
BepositHocTU. Dopmyna baiteca. 3agaya 0 HaIe)KHOCTH IIEKTpUUECKOU enu. Cxema
bepnymun  pacnpenenenusi BepositHocTtel. @opmyna Ilyaccona. Cnywalinbie
BEJIMYMHBI U CMOCOOBl WX omnucaHus. JUCKpeTHas ciydailHas BelWYWHA, ee
xapakTepucTukyd. HenpepblBHas ciydailHass BeEJIMYMHA, €€ XapaKTEPUCTUKHU.
HopmanbsHoe pacnipenenenue BEpoSTHOCTEN.

Pa3nen 4. Maremarnueckuii ananus. Yacts 2.

Tema 4.1. KommiekcHbie uncna, GopmMbl KOMIUIEKCHOTO yucia. JleicTBus Haj
HUMHU. O01aCcTU U JIMHUU HA KOMIUIEKCHOM IJIOCKOCTH

Tema 4.2. O0bikHOBeHHBbIE AU depeHIInaIbHble YpaBHEHUS

Hudbdepenunanbuple  ypaBHeHUs: TMepBOro mnopsaka. 3agada  Komw.
Huddepenunanpuble ypaBHEHUS BBICIIUX MOPSIAKOB. YPaBHEHUs, AOIMYCKAIOIIUE
NOHIKEeHHe Topsanka. JluHeiHsle nudQepeHranbHble ypaBHEHUS BTOPOTO U
BBICLLIEr0 MOPAAKOB. MeTOoJ BapualMK IOCTOSHHBIX. YPABHEHHS C NPABOU YaCTHIO
cnenuanbHoro Buaa. Cucremsl quddepeHInanbHbIX YpaBHEHH.

Tema 4.3. Teopus psaoB

Yucnossie psasl. [Ipu3Haku CXOAMMOCTH PSAAOB C MOJOKUTEINBHBIMU YWICHAMHU.
3HaKonepeMeHHbIe psbl. AOCOMIOTHAasT U YCJIOBHas CXOAMMOCTh. [Ipu3Hak
Jleitonuna. ®dynkuuoHanbHble psaabl. OOmacTh cxoauMocTu. CTeneHHbIE pSIbL.
Nurtepran cxomumoctu. Teopema Abens. Panbl Teinopa u Makiiopena. Paznoxenue
bynkiuit B creneHHble psanbl. [Ipunoxenus psaoB. PaznokeHue ¢yHKIMM B
TPUTOHOMETpHUUECKHE PsAlbl Dyphe.

Tewma 4.4. KpaTHble HHTErpaJIbI

JIBoitHO u nByKpaTHbld wuHTerpain. CBoiictBa. JIBOWHON wuHTErpan B
NOJISIPHBIX KoopauHarax.  Ilpunoxxenus. TpouMHOM HHTErpan B JEKAPTOBBIX,
WIMHIPUYECKUX U chepruueckux koopauHarax. [Ipunoxenus.



Paznien 5. OcHOBBI TEOpUU MOJIA

Tewma 5.1. KpuBosnHeHbIE U TOBEPXHOCTHBIE HHTETPAJIBI

KpuBonunenHple HMHTETpamsl NEPBOro M BTOpOro poxa. IloBepxHOCTHBIN
WHTErpaj NepBoro U BTOporo poaa. Ilpunoxenus.

Tema 5.2. BEeKTOpHBII aHAIM3 U 3JEMEHTHI TEOPHUH 1O

CkansipHble U BEKTOpHbIE Toisl. [Ipou3BonHas mo HampasiieHHIO. ['paaueHtT.
[Hupkymauuss mois BAOJb KpuBoul. I[loTok mosiga dyepe3 moBepXHOCTb. Popmyna
Octporpanckoro-I'aycca. JluBepreHiuss BEKTOPHOIO MOJs, €€ (PU3NYECKUNA CMBICIL.
®opmynel Ctokca, ['puna. PoTop BekTOpHOro mojis, ero (pu3nuecKuid CMBICI.
[loTeHIMAIBHOE U COTEHOUIATBHOE TOJIA.

Paznen 6. Teopust GyHKITNN KOMITIEKCHOTO TTEPEMEHHOTO

Brruncnenue 3HAYCHUN byHKUIMN KOMIUIEKCHOTO MIEPEMEHHOT 0.
Huddepenuupoanrie u wunterpupoBanue DOKII. Psg Jlopana. OcoOble TOYKH.
Boruetsl. [lpunoxkeHus K BBIUMCIEHUIO OIPEACIICHHBIX M  HECOOCTBEHHBIX
WHTETPaJoB.

Paznen 7. OnepaniioHHOE UCUKUCIIEHUE

[IpeoOpazoBanue Jlammaca, OCHOBHBIE CBOMCTBa IpeoOpa3zoBanuii Jlammaca.
[lpunoxenuss K  pemieHU0  Ju@pepeHIHalIbHBIX  ypaBHEHUH W CHCTEM
nuddepeHINaTbHBIX YpaBHEHHI.

Paznen 8. UnciieHHbIE METOIBI

WntepnonupoBanue Qynkuuii. [IpubnmxeHHoe pelmieHue anredpandeckux
YPaBHECHUM. [IpuOnvkeHHOE ~ BBIYMCIEHUE  ONPEIECICHHBIX  MHTETrPajoB.
[Tpubmmxennoe perenue AudhepeHInaIbHbIX YpaBHEHHI.

3.4. TemaTuyeckni IJIaH NPAKTHYECKUX 3aHATHI

Pazmen 1.

Matpuupl. Onpenenurenu. OOpatHast matpuna. Metong Kpamepa pernenus
CUCTEM JIMHEMHBIX ypaBHEHUW. PaHr wMarpuinpl. PemeHne cucrtem ypaBHEHUU
meTonoM [aycca.

Bekrop. CxkanmsipHOe, BEKTOPHOE W CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB.
[Ipsimass Ha muiockocTH. IlnockocTe M mpsiMas B mpoctpaHcTBe. KpuBble BTOpOro
MOPSAKA.

Paznexn 2.

Obnacte omnpexaeneHus (yHkuuu. YucioBele mocienoBaTenbHOCTH. [lpenen
yuCclIOBOM mocnenoBarenbHocTd. [lpenen ¢ynkumu. beckoHeuHo Mamibie W
OeckoHeyHo Oompime. OAHOCTOPOHHUE TIpeNeibl. 3aMeyaTeNbHble mpeaesbl. Touku
pa3phiBa, UX Kiaccuukaius.

Boruucnenne mnpoumsBogHoi (ynkmuu. uddepenuupoBanue GyHKINMH,
3aJlaHHBIX HESBHO U mMapaMmeTpuyecku. [Ipon3Bo/iHAS CIIOKHO-CTEIIEHHON (DYHKITUH.
['eomerpruuecknit cMbIc Tpou3BOAHOM. [Ipon3Boanbie BhicMX OPsAAKOB. Dopmyiia
Jleitonuna. uddepenunansl BbICHIMX TOPAJIKOB. BbluucieHHe MpenesoB C
nomoinpio npaswia Jlonuransd. Pa3noxkeHne OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUHN 1O
dbopmyne Teitnopa. MccaegoBanust pyHKIMHU U IOCTpOEHUE rpaduka.



YacTHpIe TPOM3BOJIHBIE TMEPBOTO0 W BhICHIETO0 MOPSAKOB. uddepenmmans.
[IpousBoansie u audPepeHnrabl CI0KHONW, HESIBHOM (QYHKIIMU HECKOJIbKUX
nepemMeHHbIX. [IpunoxeHus.

3amMeHa NEpPEeMEHHOW M HHTETPUPOBAHUE 110 YacTsIM B HEONpPEnesIEHHOM
uHTerpane. MHTerpupoBaHuE palMOHAIBHBIX  JApOOE, TPUTOHOMETPUUECKUX
GyHKUMNA, HEKOTOPbIX  HMPPAlMOHAIBHBIX M  TPAHCUEHJEHTHBIX  (DYHKIIMM.

Brruucienue OTIPE/ICIICHHOTO WHTETpaja. HecoOcTBEHHBIE HWHTETPAJIBL.
['eoMeTpudeckre u MEXaHNYECKUE TIPUIIOKESHHS OTPEEIICHHOTO HHTETpaia.
Paznen 3.

KomOunaropuka. TeopeMbl CIOXKEHUS 1 YMHOXKEHHS BEPOSITHOCTEN. Y CJIOBHAs
BepossTHOCTb. Dopmyna mnonHou BeposTHOCcTH. Popmyna baiieca. 3agmaua o
HAJIe)KHOCTH eKkTpuueckon nenu. Cxema beprym pacnpeneneHusi BEpOSITHOCTEM.
@opmyna Ilyaccona. /luckperHas cirydaliHas BEJIMYMHA, HEIPEPBIBHAs CIly4danlHas
BEJIMYMHA.

Paznexn 4.

Kommnekcuble yucna, GopMbl KOMIUIEKCHOrO uucia. J(elcTBUS HaJ HUMHU.
Ob6nactu ¥ TUHUU.

Pemenne nuddepeHnnanbHbIXx ypaBHEHHW TMEpBOTO mopsiaka. Pemienue
muddepeHIIMaTbHBIX yYPAaBHEHUN BBICIIMX TMOPSAKOB, JIOMYCKAIOMIUX TOHUKEHUE
nopsiika. PemeHre oqHOPOIHBIX U HEOAHOPOIHBIX JTUHEHHBIX AU(PepeHInanbHbIX
YPaBHEHUH BBICIIUX MOPSJIKOB C IOCTOSTHHBIMU KO3 PUITUEHTAMHU.

HccenenoBanue CXOAMMOCTH 3HAKOIIOJOKUTEIBHBIX M 3HAKOIIEPEMEHHBIX
psanoB. Haxoxnenue o6yacTu cXoIuMOCTH (YHKIIMOHAJIbHBIX U CTENEHHBIX PSIIOB.
Paznoxenue  ¢QyHkuumid B creneHHoM  psan.  Pasnoxkenne  QyHKumii B
TPUTOHOMETPHUUECKHE PsAIbl Dyphe.

JIBOMHOW  WHTErpaj, IMOJSApHbIE  KOOpPAMHATBL. TpOMHOM  HMHTErpa,
UMJIMHAPUYECKHE U chepuyeckue KoopauHatel. [Ipunoxxenus.

Pa3nexn 5.

BrlunciieHne KpPUBOJIMHEWHBIX HMHTErPAJIOB IEPBOTO M BTOPOrO  poja.
[Ipunoxxenus. BeruncieHne nNoBEPXHOCTHBIX MHTErPAJIOB IEPBOTO U BTOPOTO POJIa.

Ckansipubie 1 BeKTOpHbIE Toys. [Ipou3BonHas mo HampasiieHHto. ['paaueHt.
[Torok momsa yepe3 nmoBepxHocTh. Dopmyna Octporpanckoro-Iaycca. JluBeprenuus
BEKTOpHOro 1mojsi, ee ¢usnueckuit cmbici. Dopmynsl Ctokca, I'puna. Potop
BEKTOPHOTO noJist. [loTeHnmanpsHoe U CONEHONAAITBHOE MOJIS.

Paznen 6. Teopust pyHKIMH KOMIUIEKCHOTO ITEPEMEHHOTO

Brruncnenne 3HAYCHUU byHKUIMN KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HuddepenuupoBanue u wunterpupoBanne DOKII. Psg Jlopana. OcoObie TOUYKH.
Boruetsl. [lpunokeHus K  BBIUHMCIEHUIO OINPEACIIEHHBIX M HECOOCTBEHHBIX
WHTETPAJIOB.

Paznen 7. OnepanimoHHOE UCUHUCIICHUE

[IpeoOpazoBanue Jlammaca, HaxOXXJIEHUE OPUTHMHAIOB W HM300pa’KEHUU.
OnepallioHHbIA  MeTOA pemeHuss IudepeHInaTbHbIX YpPaBHEHUW U CHUCTEM
U pepeHInATbHBIX YPaBHEHUN.

Pa3znmen 8. UucieHHBIE METOIBI

WNurtepnonupoBanue ¢yuknuii. [IpubnuxeHHoe pelieHrne anredpanyecKux



ypaBHeHuid.  [IpuOmmxkeHHOe ~ BBIYUCIEHHE  OMNpPECIICHHBIX
[Tpubnmxennoe perenue AudhepeHnaIbHbIX YpaBHEHH.

HHTCTPAJIOB.

3.5. TemaTu4yeckui NJIaH JJaOOPaTOPHBIX padoT
JlauHbI# BuA pabOThI HE PETYCMOTPEH yUeOHBIM TUTAHOM.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaHnHblid BUA pabOThI HE MPEYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHuBaHue pPe3yJbTaTOB 00yUeHUsI

OueHuBaHue pe3yJabTaTOB OOYYEHHUS IO AMCIMIUIMHE OCYIIECTBIAETCS B
paMKax TEKYLIEro KOHTPOJsS U TMPOMEXYTOYHOM aTTecTaluy, MPOBOJUMBIX I10
oabHO-perTuHroBoit cucreme (bPC).

[IIxana orieHKH pe3yIbTaTOB OOYUYEHHUS 1O JUCIUTUINHE:

YpoBeHb c(HOPMUPOBAHHOCTH
MHIMKATOpa KOMIIETEHIIUU
. . Hwxe .
Bricokuii | Cpennuit Huzkni
3arianu- CpeaHero
Koz Koz POBaHHBIE o7 85 10 100| ot 70 710 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | MHAMKATOpa pe3yNbTaThI
TEHIMH | KOMIIETEHIMU | OOy4EHHMs 110 Illkana oneHnBaHUs
VCIUIUINHE HEY/I0B-
Auch YJIOBJIET- Y
OTJIMYHO XOPOILIO JIETBOPU-
BOPHUTEIBHO
TCIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
OCHOBHBIE
TIOHSITUS U
BEPXKJICHUS
YTBEPAL N 3Haer [Tmoxo
AHATUTUYECKOU
OCHOBHBIE | 3HAET YpoBeHb
r€OMETPUH, 3HaeT .
ol MOHSITUSL U | OCHOBHBIC | 3HAHUU
JUHEHHON OCHOBHbIE
YTBEpXkA€ | MOHATHUS U | HUXKE
anreOpsl, HOHSTUS U
HUS, YTBEpXkKAE | MUHUMAJ
MaTeMaTHYecKO | YTBEPKIE
MOKET HUS, BHOTO,
ro aHaJIN3a, HUS, HE
JOIYCTUTH | JOMYCKaeT | IOMycKae
TEeOpUHn JOTTYCKaeT
. HECKOJIBKO | MHOTO T TpyOBIe
BEPOATHOCTCH, | OmmbOK HEe TPYOBIX | MEIKUX OIIMOKHU
OIK-1 | OIK-1.1. TEOPUH 1OJI, Dy
OIIMO0K o1nO0K
CHeIHalIbHbIX
pazzenos
MaTeMaTHKHU
YMETh:
peuathb Ymeer Ymeer [Ipu
Ywmeer
OCHOBHBIE CLIATE pemarhb pemiars pelieHnn
3a1a4n p OCHOBHBIE | TUIIOBBIE | TUIOBBIX
. | MaTematu
AHATUTHYECKOH | - MaTeMaTH | MaTeMaTH | MaTeMaTH
TEOMETPHH, YECKUE YEeCKUe YEeCKUX
o 3a/1a4n, He
JUHEHHON 3a1auu, 3aJ1auu, 3a1aqy
JIOTTYCKaeT
anreOphl, SLGOK JOITYCKaeT | MOMYCKaeT | OMycKae
MaTEeMaTH4eCKO HEOOJIBIIIA | MHOTO T rpyOBIe




ro aHaJIn3a, € OIIMOKK | OIIMOOK OIINOKU
TEeOpUHU
BEPOSATHOCTEH,
TEOpHUH TIOI,
CIIeIIMaIbHBIX
pasnenoB
MaTeMaTUKU
BIIAJICTh:
Brnaneer
Brnaneer !l
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUIHbI MH BIIaJIceT
OCHOBHBIMH 51
MH THIOBBIMH | METOJaMH
METOIaMH METOIaMH
METOJaMH METOJIaMH | PeIeHUs
pelieHus 3aaa4q perieHus
perieHus pemeHust | 3ajad,
MaTeMaTH4YCCKO 3ajad,
3a7a4, He 3aja4, J0ITyCcKae
ro aHajau3a JIOTTyCKaeT
JOITYCKaeT JIOMYCKaeT | T TpyObie
MEJIKHE
OIIMOOK MHOTO OIIMOKH
OIINOKHU
OIIHOOK
OueHouHble  MaTepuanbl JJisl  MPOBEACHUS  TEKYIIEro KOHTPOJA |

IPOMEXYTOUHOM arrecTauu npuBeneHbl B llpunoxenun k paboueid mporpamme
JVCLUTUINHBIL.

[ToaHBIN KOMIUIEKT 3aJlaHWil U MaTepuajioB, HEOOXOIUMBIX JISI OLICHUBAHMS
pe3yJbTaToB OOYyUEeHUS 10 JUCHUIUIMHE, XpaHUTCA Ha Kadeape pa3padoTyuka.

5. YueOHO-MeTOAN4YEeCKOe M MHPOPMALIMOHHOE O0ecTieYeHUe TUCIUILTUHBI



5.1. YueOHO-MeTOAMUYECKOE 00€ecIeueHHue

OcHoBHas nuTeparypa

1. Koncrmekr nekiuii mo Beicmied maTtemaTuke : momHbld kype / . T.
[Tucbmennbiit. - 12-e u3a. - M. : Aipuc-IIpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HENOCPEICTBEHHBIM.

2. TlanteneeB, A. B. Teopuss GyHKIUNA KOMIUIEKCHOTO TEPEMEHHOTO U
OTIEpalIMOHHOE HMCYHCIICHHE B MpUMeEpax M 3agadax : ydeOHoe mocobue / A. B.
[TanTenees, A. C. SxkumoBa. — 3-¢ uzj., uctp. — Cankt-IletepOypr : Jlans, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Texkcrt : snekTpoHHbId // JlaHb
ANEKTpOHHO-OnbOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBOACTBO K pEIIEHUIO 3aJad [0 TEOPUM BEpPOSITHOCTEH U
MaTeMaTHYECKOW CTaTUCTUKE : yueOHoe nmocooue s By3oB / B. E. 'mypman. - 11-¢
u3j. , nepepad. - M. : Bricuiee o6pazoBanue, 2008. - 404 c. - (OcHoBbI Hayk). - ISBN
978-5-9692-0194-1. - TekcT : HENOCPEACTBEHHBIM.

4. Teopusi BEpOSITHOCTEM M MaTeMaTHYecKas CTAaTUCTHKa : yuyeOHoe mocobue
s By30B / B. E. I'mypman. - 12-e u3n., nepepad. - M. : Briciiee o6pa3zosanue, 2008.
- 479 c. : wnn - (OcHoBbl Hayk). - ISBN 978-5-9692-0192-7. - Tekct
HETIOCPEICTBEHHBIN

5. CoopuuK 3amad mo Bbiciiedt maTtemaTuke. C KOHTPOJIBHBIMUA paboTamu. |
kypce / K. H. JIynry, 1. T. Ilucemennsiii, C. H. ®enun, 0. A. llleBuenko. - 9-e usm. -
M. : Aipuc-IIpecc, 2013. - 576 c. : un. - (Beiciiee ob6paszoBanue). - ISBN 978-5-
8112-5166-7. - TekcT : HEMOCPEACTBEHHBIN.

6. Hatancon, U. I1. KpaTtkuii kypc BbIcIIel MaTeMaTHKU : yueOHOe mocodue /
W. I1. Hatancon. — 10-e u3zn., crep. — Cankrt-IletepOypr : Jlans, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — Tekct : »ieKkTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/210320.

7. Hymkaps, E. A. Kypc maTteMaTtuku ajii TEXHUYECKUX BBICHIMX YUEOHBIX
3aBeieHUi : yueOHoe nocobue / E. A. Ilymkaps, H. A. bepkos, A. . MapTbeiHeHKO.
— 2-e m3a., ucnp. — Cankr-Ilerepoypr : Jlanb, 2022 — Yacts 4 : Teopus
BEPOSITHOCTEM M MaTeMaTtuyeckas craructuka — 2022. — 304 c¢. — ISBN 978-5-
8114-1561-8. — Tekcr: onekTpoHHBIA // JlaHb : 2JIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/211382.

8. 3amopoxkern, I'. M. PykoBoJIcTBO K pellIeHHIO 3aja4 M0 MaTeMaTHYECKOMY

aHammzy : ydeObHoe mocobwe / I'. WM. 3amopoxen. — 8-¢ wusm.,crep. — CaHKT-
[lerepOypr : Jlamb, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — TekcrT :
ANEeKTpOHHBIN // JlaHb : DdJeKTpoHHO-OMOMMoTewyHas cucrema. —  URL:

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

9. Kysueunos, JI. A. COopHuk 3amaHuii Mo BbICIIEH MaTeMaTuKe. TUMOBBIE
pacuetsl / JI. A. Ky3nenoB. — 15-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texkcr : saexTpoHHblii // JlaHb


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

3NIeKTpOHHO-OubMoTeunas cucrema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrenronsl, I'. M. OcHoBbl MaTeMaTuueckoro anaiausa. Yacte 1 / I'. M.
®duxteHrobil. — 15-¢ uzma., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 444 ¢c. —
ISBN 978-5-507-45877-6. — Tekct : »IeKTpOHHBIN // JlaHb : SJIEKTPOHHO-
oubimoreunas cuctema. — URL: https://e.lanbook.com/book/289001.

11. ®uxrenronsl, I'. M. OcHoBblI MaTeMaTuueckoro anaiausa. Yacte 2 / I'. M.
®duxtenrobil. — 14-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct: onekTpoHHBIN // JlaHb : BIEKTPOHHO-
oubimoteunas cuctema. — URL: https://e.lanbook.com/book/297692.

JlononHuTenbHas IuTeparypa

1. demumosuy, b. 1. COopHUK 3a7a4 U YIPOKHEHHUN MO MaTeMaTHUYECKOMY

aHanuzy : ydeOHoe nocobue musa By3oB / b. II. JemunoBuu. — 24-e usn., crep. —
Canxkrt-IletepOypr : Jlanb, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — TekcrT :
ANEKTPOHHBIN // JlaHb : 92JIeKTpOHHO-OmMOnMoteunas cuctema. —  URL:

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

2. Ilyraue, B.C. Teopus BeposATHOCTEM M MaTEMaTH4YeCKas CTAaTUCTHUKA :
yueOnuk / B.C. IlyraueB — Mocksa : Tpancnoptaas komnanus, 2017. — 496 ¢. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Tekct
AJIEKTPOHHBIN.

3. Munocnes, B. b. Kypc Marematuku ajii TEXHUYECKUX BBICIIUX YYEOHBIX
3aBefieHui : ydeOHoe mocobme / B. b. Munocues, B. A. JlaxoBckuii, A. M.
MapTtbiHeHKko. — 2-¢ u3g., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yactp 2 :
@YHKIIMM HECKOJBbKUX NEpeMEHHbIX. MHTerpanbHOoe ncuncienue. Teopust mois —
2022. — 432 c. — ISBN 978-5-8114-1559-5. — Tekcrt : anexTpoHHbii // Jlanp :
ANeKTpoHHO-OnbOMoTeunas cucrema. — URL: https://e.lanbook.com/book/211355.

4. MunocrnieB, B. b. Kypc matematuku sl TEXHUYECKAX BBICIIAX y4EOHBIX
3aBeieHM : yueOHoe mocobue / B. b. Munoctes, B. I'. 3yokos, B. A. JIsxoBckmii. —
2-e u3a., ucnp. — Cankr-llerepOypr : Jlanb, 2022 — Yacts 1 : AHanuTnyeckas
reomerpus. Ilpenenst n psaapl. @yHkunn u npousBoaHble. JIMHEWHas U BEKTOpHAs
anredbpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : 3neKTpOHHBIH //
Jlanb : ANEKTPOHHO-OUOIMOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/211352.

5. Teopust BEpOATHOCTEM M MaTeMaTH4YeCKas CTAaTUCTHKA. ba3oBbId KypcC C
npuMepaMu M 3ajadamu . ydeOHoe mocobue mist By3oB / A. WM. KuGsyn, E. P.
['opsiuaoBa, A. B. HaymoB ; mox pea. A. U. Ky63yna. - 3-e uza., nepepad. u JI01I. -
M. : OU3SMATIIUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Tekct :
HEIOCPE/ICTBEHHbIN

6. BanoB, b. H. Teopusi BeposTHOCTEN M MareMaTH4ecKash CTAaTUCTUKA :
yaeOHoe nocooue / b. H. UBanoB. — 2-e u3x., ucnp. u gomn. — Cankr-IletepOypr :
Jlanb, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — TekcT : anexTpoHHblii // JlaHb
: BIEKTpOHHO-O0MbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/206201.

7. O0bIkHOBeHHBIE AU(depeHLnaIbHble ypaBHEHHS | yueOHoe mocooue / 3.X.
3akuposa. - Kazans : KI'QVY, 2007. - 57 c. - 27.88 p. - TekcT : HENOCpeICTBEHHBIH.



8. IlpakTiaeckue 3ausaTus o maremartuke (1 cemectp) : mpakTukym / coct. T.
N. AdanacweBa [u ap.]. - Kazanp : KI'DY, 2011. - 120 c. - 4039. - Tekcr :
HEIMOCPEICTBEHHBIN.

9. IlpakTHyeckue 3aHATUS IO MaTeMaTHKe (2 ceMecTp) : MPaKTUKyM / COCT.: 3.
X. 3akupoBa, H. B. Hukonaesa. - Kazans : KI'QVY, 2011. - 111 c. - 4047. - Tekcr :
HETIOCPEICTBEHHBIM.

5.2. UudopmannonHoe odecrnevyeHme

5.2.1. DNEeKTPOHHBIE U UHTEPHET-PECYPCHI

i/&;[ HanmeHnoBaHue 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika

1 |9nexTpoHHO-OMOIMOTEUHAs cucTema «JlaHb» https://e.lanbook.com/

2 |DnexTpoHHO-OMONMHOTEYHAst cucTeMa «ibooks.ruy https://ibooks.ru/

3 |2nexrponHo-6nOIMOTEYHAs cucTema «book.ruy https://www.book.ru/

4 | DHIUKIONEINH, CIIOBAPH, CIIPABOYHUKHI http://www.rubricon.com
5 [lloptan "OtkpbITOC 00pa3oBanue"” http://npoed.ru

6 |EamHOe okHO focTyma Kk o0pazoBaTenbHBIM pecypcaM  |http://window.edu.ru

5.2.2. Ilpodeccuonanbubie 0a3pl naHHBIX / WH(pOpMannoHHO-CIIpaBOYHbBIE
CHCTEMBI

Ne HanmenoBanue npodeccuoHambHbIX 0a3 TaHHBIX Anpec Pexum
/11 p a P JIOCTYyTIa
1 |Poccwuiickast HarmoHaIbHAsI OUOIMOTEKA http://nlr.ru/ http://nlr.ru/
2 |Hayunas snektponHnas oubnuorexka eLIBRARY.RU http://elibrary.ru Iﬁp://ehbrary

https://rusneb.ru |https://rusneb

3 |HamumonanpHas anekTponHas 6udnonorexa (HOB)

/ 1u/
4 |Texmmueckas 6ubmorexa http://techlibrary |http://techlibr
Iu ary. ru
5 |OGmepoccuiickuii MaTeMaTH4YECKHI opTasn http:// -mat |htp:// m
HHep p hnet.ru/ ath net.ru/
5.2.3. JluneH3nonHoe ¥  CBOOOJHO  pacHpOCTpaHseMOe MPOTrPaAMMHOE
obecreueHre JUCITUTUTNHBI
No HanmeHnoBanue mporpaMmMHOIo PexBu3uThI
Ornucanue
n/m obecrieyeHust MOITBEPIKTAFOTITIX
ITonb3oBarenbckas 3A0
1 [Windows 7 [Ipodeccuonansuas (Starter) "CodrJlaitaTpeiin"
OTIEPALMOHHAS CUCTEMA |- 5111 25486 oT
IT a Ka 3A0
2 |Windows 7 [Ipodeccuonanbuas (Pro) O/Ib30BATCIILCKAA "CodrJlaitaTpeiin"
OTEPAIMOHHAsA CHCTEMA |\ 511 75486 oT



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/

ITaker MPUKIATHBIX 3A0
3 MATLAB Academic new Product From| PO PaMM A "CodrJlaitaTperin"
10 to 24 Group Licenses (per License) PCLICHHA 3ajad Ne2013.39442 Hewucki.
TEXHHYECKUX
N npaBo. beccpouno
BBIYMCIICHHIA.
Cucrema norucka|CBoOomHast  JIMIIEH3US
4 |bpaysep Chrome nHpopmanuu B ceru|Heucki. IIpaBo.
HHTEPHET beccpouno
[Taker mporpamm mis|CBoOoaHast  JIMIICH3US
5 |Adobe Acrobat co3manusg U npocmotpal|Henckir. IIpaBo.
(daiinos popmara PDF |beccpouno
1O mnst addextuBHOro|CBOOOAHAS  JIMIICH3US
6 |LMS Moodle OHJIalH- Heuckn. Mpaso.
B3aUMOJICUCTBUS Bbeccpouno

6. MaTtepuajbHO-TEXHUYECKOE 0O0ecneYeHne U CIUTITHHbI

HaunmenoBaHue Buma

HanmenoBanne yaeOHOM

y4eOHOW paboThI ayIUTOPHH, [Tepeuens HEOOXOIUMOTO OOOPYAOBAHUS H
CIIeLMaIN3UPOBAHHON TEXHUIECKUX CPEACTB OOyUCHHUS
sabopaTopuu
Jlekuun VYuebnast ayauTopust 1Jist Crienmanu3upoBaHHas yueOHas Mmebenb,
MMPOBCACHUA 3aHATHH TCXHUYCCKUC CPCACTBA o6yquH51, CJIyzKalue
JIEKIIMOHHOTO TUIIA IUIsL TIpECTaBICHUs y4eOHOU HH(pOpMaIuu
OoNpIION  ayauTOpuu  (MYJIBTHMEIHIHBINA
MPOEKTOP, KOMIbIOTEp (HOYTOYK), 3KpaH),
JI€MOHCTPALIMOHHOE o0opynoBaHue,
y4eOHO-HaT I THBIC TOCOOMS
[IpakTnueckue |YueOHas ayIUTOPUS | Crienuanu3upoBaHHas —ydeOHass MeOeb,
3aHATUS HPOBEACHUA 3aHATHH| TeXHUYECKUE cpencraa oOydeHus
CCMHHAPCKOTO THIA, | (MynhTUMEAUHHBIA TPOCKTOP, KOMIIBIOTEP
TPYIIIOBBIX n I/IH,Z[I/IBI/II[X- (HoyTGYK), 3KpaH) " I[p-
AJIBHBIX KOHCYJIbTAllUH,
TEKYIIETr0o KOHTPOJIS u
MIPOMEXKYTOUHON aTTeCTALIMU
CamocrostenbHas |KommnbroTepHslii kiacc ¢ CrneunanusupoBaHHas yueOHas MeOelb Ha
pabora BbIxozioM B MuTeper B-600a | 30 mocamounbix mect, 30 KOMIIBIOTEPOB,

TEXHUYECKHE cpeAcTBa o0yueHHUs
(MynbTUME-IUIHBIA TPOEKTOP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), BHJICOKAMEPHI,
IporpaMMHOe o0ecrieueHue

YuTaapHbIH 3a11
OnoOINOTEKH

Crnernuanu3upoBaHHasi MeOECIb,
KOMITBIOTEPHAsI TEXHUKA C BOZMOKHOCTBIO
BbIX0J1a B MIHTEpHeT U o0ecrnieueHneM
nocryna B OMOC, 3kpaH, MyJabTUMEAUNHBIN
IPOEKTOP, IPOrpaMMHOE 00eCTIeUeHHE

7. Oco0eHHOCTH OpraHu3aunu 00pa30BaTeJIbHOM AeITeJbHOCTH ISl JIMI ¢
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI U MHBAJIU/IOB

JIvia ¢ orpaHMYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) 1 MHBaNMIbl UMEIOT




BO3MOKHOCTh OECHPENSITCTBEHHO IMEPEMEIIaThCs W3 OJHOr0 y4yeOHO-Iab0paTOPHOTO
KOpIlyca B JpYroi, MOJHATbCS HA BCE JTaXHM Y4eOHO-JIAOOPATOPHBIX KOPITYCOB,
3aHUMaTbCsl B Y4YEOHBIX M MHBIX IIOMEHICHHUAX C Y4YE€TOM OCOOEHHOCTEH
NCUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 3/I0OPOBDSL.

Jist o6yuenust nun ¢ OB3 ¥ MHBaIWAOB, UMEIONIMX HAPYIICHUS OMNOPHO-
JBUTATEJILHOTO anmnapara, 00ecreyeHbl yCIOBUSI OECHpPENsITCTBEHHOTO JOCTYIa BO
Bce y4yeOHble momenieHus. Madopmaus o cennanbHbIX YCIOBUSAX, CO3TAHHBIX IS
oOyuaromuxcst ¢ OB3 u wuHBaIMIOB, pa3MellleHa Ha CalWTe YHHUBEpPCUTETA
www//kgeu.ru. IMeercss BO3MOKHOCTb OKa3aHUS TEXHUYSCKOU ITOMOIIH ACCUCTEHTOM,
a TaKKe YCIIYT CypJOIEPEBOTUUKOB U TH(PIOCYPAOTIEPEBOAUUKOB.

Jlnisa anantanuu K Bocnpustuio auiiamu ¢ OB3 u nHBanugamMu ¢ HapyuieHHbIM
CIIyXOM CIIpaBOYHOT0, Y4eOHOro Marepuajia MO AUCHUUIUIMHE OOECIeunBaIOTCA
CJIEYIOIINE YCIOBHS:

- ISl Ty41Iel OpUeHTallud B ayIMTOPHUH, IPUMEHSFOTCSI CUTHAJIBI OMTOBEIICHUS
0 HayaJe M KOHIIE 3aHATHSA (CJIOBO «3BOHOK» MUIIETCS Ha I0CKE);

- BHUMaHue ciadociplanero oOy4aronierocs MpUBIEKAETCS Ie1arorom
XKECTOM (Ha IJIeY0 KJIaIeTCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAHUE);

- pasroBapuBas ¢ OOYYarOIIMMCS, TMEJArormueckuii pabOTHUK CMOTPUT Ha
HETr0, TOBOPHUT SICHO, KOPOTKHUMH TPEIIOKEHUSIMH, OOecrednBasi BO3MOXKHOCTH
YTEHUsI M0 rydam.

KoMmnencanus 3aTpyAHEHHMI pedyeBOr0o M HMHTEJUIEKTYaJIbHOIO Pa3BUTHUSA
cJ1a0OoCBIIANINX 00YUYaOLIUXCSI IPOBOJUTCS ITyTEM:

- HCIIOJI30BAHUS CXEM, AMArpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTALUH ¢
TUIEPCChUTKAMU, KOMMEHTUPYIOIIUMHU OT/I€JIbHbIE KOMIOHEHTHI H300payKEeHUS;

- PETyJISIpPHOTO TNPUMEHEHMs] YOpPaXHEHUM Ha Trpapuueckoe BbIJIEICHUE
CYLIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBICHUN;

- obecrieueHNsT BO3MOXKHOCTH JJisi  OOydaromierocs TMONyYHTh aJpECHYIO
KOHCYJIBTAIIMIO TI0 AJIEKTPOHHOM MOYTE M0 Mepe HEOOXOIMMOCTH.

JIns apantanuy K BocnpusaTuro Jmnamu ¢ OB3 1 nHBanuaamu ¢ HapylneHUsAMHU
3peHust CIPaBOYHOTO, y4eOHOro, MPOCBETUTEIHCKOTO MaTepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEeNbHOM MPOrpPaMMOl MO BHIOPAHHOMY HAIPaBJICHUIO
MOJITOTOBKH, 00ECTICYNBAIOTCS CIEAYIONTNE YCIOBHS:

- BeJIeTCs afanTaius opUIIMAIBHOTO caiita B ceTu IHTEpHET ¢ yu4eToM 0COOBIX
HOTPEOHOCTEN MHBAJIMIOB 110 3PEHUI0, 00ECIIEUNBAETCS HATMUUE KPYTTHOMIPU(TOBON
CIpaBOYHON MH(POPMALIMU O PACTIMCAHUU YUEOHBIX 3aHITHIA;

- IelarorTuyeckuii  paboTHUK, ero coOeceqHUK (IpU HEOOXOAMMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUHU, MPEACTABISIIOTCS 00YUYaIOIUMCS, TIPU ITOM KKl
pa3 Ha3bIBAETCs TOT, K KOMY NEJaroruueckuii paboTHUK 0OpalaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMEIIEHHUs TMEJaroru4eckoro paboTHUKA KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyaTHasi WHGpoOpMAIUsl MpeaocTaBisieTcs KpynmHeM mmpuptom (oT 18
MYHKTOB), TOTAJIbHO O3ByYHBAETCS;

- o0ecreunBaeTcsa HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIIECHHUI;

- IPEIOCTABIISIETCS  BO3MOXKHOCTh HCHOJb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHATHH U MPABO 3aMUCH 00BICHEHUH Ha TUKTO(OH (TT0 JKEJIAHUI0 00yUJaOIINUXCs).
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dopMa TpOBENEHUA TEKyIIEM MW MOPOMEXKYTOYHOM aTTecTauud  JJIs
oOyyvatouuxcst ¢ OB3 u MHBaNKMAOB ONpEAENsieTCs] NMeJarornieckuM pabOTHUKOM B
COOTBETCTBUM € y4eOHbIM miiaHoM. [Ipu HeoOxomumocTu oOyuaromiemycs ¢ OB3,
WHBAJIMY C YYETOM UX MHAUBUIAYAIBHBIX MCUXO(DU3UYECKUX OCOOECHHOCTEH JaeTcs
BO3MOXKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MMCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEPE, B JOpME TECTUPOBAHUS U T.I., TUOO MPEIOCTABIACTCS
JIOTIOJTHUTEJILHOE BPEMS JJIsl IOJITOTOBKU OTBETA.

8. MeToanyeckue peKOMeHAALMH AJsl NMpenojaBaresied M0 OpraHu3anuu
BOCIIUTATEJIbHON PadoThHI C 00y4arOIMMHUCS.

Meroanueckoe obecriedeHre npolecca BOCIUTAHUS 00YyYarOIINXCS BBICTYIAET
OJIHUM U3 ONpEeNesiomux (aKTopoB BBICOKOTO KadecTBa 0Opa3oBaHUS.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHM Mpo(eccHoHaNIN3M, 3SPYAUIIHIO,
YETKYIO TPAKIAHCKYIO MTO3UIINIO, CAMOIUCIIUILINHY, TBOPUECKHUI MOAXO0/ B PEIICHUH
npodecCHOHANBHBIX 3a7]ad4, B XOAe 00pa3oBaTelIbHOrO Mpolecca CIOCOOCTBYET
(GbOpMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipu peanuzanuu AUCIUIUIMHBI TPENOJABATEIb MOXET HCIOJIb30BATh
CJIETYIONTUE METOJIbI BOCTTUTATEIbHON PAOOTHI:

- MeTonbl (hOPMUPOBAaHMS CO3HAHUS JUYHOCTU (Oeceqa, AWCIYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, MPUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yoexaeHue u ap.);

- METOBl OpPTaHU3AIHMH NCATEIBHOCTH W (OPMHUPOBAHHUS ONBITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOoBaHHE, MOpPYyUYECHHE,
npuydYeHne, Co3JaHNe BOCTIMTHIBAIOIINX CUTYyAIi, TPEHUHT, YIIPaKHEHHUE, H 1. );

- METOJbl MOTHBAIMHU ACSITEIFHOCTH U TMOBEJACHHS (0J00peHHe, MOOIIpEeHre
COIIMAJIbHON aKTUBHOCTH, TOPHUIlAaHWE, CO3JaHUE CHUTyallull Yycrexa, CO3/1aHue
CUTYaIIUH JIJIs1 SMOIIMOHATILHO-HPABCTBEHHBIX NIEPE)KUBAHUMN, COPDEBHOBAHUE U JIP.)

[Ipu peanuzanmu IUCHMIUIUHBI  TPENOJaBaTeNb JOJDKEH  yYWUTHIBATh
CJIeIyIONTME HAMIPaBJICHUS BOCITUTATEILHON e TEILHOCTH:

I'pasicoanckoe u nampuomuueckoe ocnumanue:

- hopMUpOBaHKE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCHHUCKOMN
UJICHTUYHOCTHU, YBKEHHUS K CBOEH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE U
OO0IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYIIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATEHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Haclieauto, (OPMUPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO M PA3BUTHIO;

- popmupoBaHHe Y 00yUJaArONINXCS aKTUBHOW TPAKIAHCKON MO3MIINH, OCHOBAHHOMN
Ha TPAJWIIMOHHBIX KYJIBTYpPHBIX, TyXOBHBIX M HPABCTBEHHBIX IIEHHOCTSX POCCHICKOTO
oOIIeCTBa, sl TOBBILIEHUS CIIOCOOHOCTM OTBETCTBEHHO pPEAIM30BbIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00S13aHHOCTHY;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIBTYPhl O0YUaIOIINXCS, PACIIUPEHUE
KOHCTPYKTHUBHOTO Y4YacTUsi B TPUHITHUM PEUICHUH, 3aTparMBalIIMX MX IpaBa U
MHTEPECHI, B TOM YHCJI€ B PA3IMYHBIX (OpMax camMOOpraHu3ali, CaMOyIpaBJICHHUS,
OOIIIECTBEHHO-3HAYUMOM J1€ITeIbHOCTH;

- popMHUpOBAaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOLIUMX  MPOTHBOCTOATH  JKCTpEMU3My,  KceHodoOuwu,



JACKPUMHUHALIMM 1O COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOW U MEXKKOH(PECCHOHAIBHOW HETEPNUMOCTH, APYTHUM
HETraTUBHBIM COITMAJIbHBIM SIBJICHUSIM.

JlyxoeHo-HpascmeernHoe gocnumanue:

- BOCIIMTAHWE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAKEHUS K POAUTEIISAM, YUUTENSAM, JIFOJSAM CTAPIIETO MOKOJCHHUS;

- hbopMUpOBAaHUE TIPUHIMUIIOB KOJUJIGKTUBU3MA U  COJIUJIAPHOCTH, JyXa
MUJIOCEPIUSl W COCTPAJaHUs, MPHUBBIUKU 3a00THTHCS O JIOMAX, HAXOISAIINXCS B
TPYAHOM KU3HEHHOMN CUTYaIlUU;

- hopMHpOBaHUE COMUAAPHOCTH M YYBCTBA COIMATILHOW OTBETCTBEHHOCTH IO
OTHOIICHUIO K JIOASIM C OrPaHUYEHHBIMHA BO3MOXXHOCTSIMHU 370POBbS, ITPEOI0JICHUE
IICUXOJIOTHYECKUX OapbepoB 110 OTHOMICHUIO K JIIOASIM C OTIPAaHUYCHHBIMHU
BO3MOKHOCTSIMU;

- bopMHUPOBAHUE SMOIMOHATIBHO HACBIIIEHHOTO W JAYXOBHO BO3BBIIICHHOTO
OTHOIICHUSI K MHUPY, CIIOCOOHOCTH W YMEHHS Tepe/iaBaTh JPYTUM CBOM ACTETUYECKUMN
OITBIT.

Kynemypno-npoceemumensvckoe 6ocnumanue:

- hOpMUPOBAHUE ICTETUUECKON KapTUHBI MUPA;

- bopMUPOBAHUE YBAXKEHUSI K KYJBTYPHBIM IIEHHOCTSM POJHOTO Topoja, Kpas,
CTpaHBbI;

- IOBBIIIICHUE TTIO3HABATEILHONM aKTUBHOCTH O0YJarOITHUXCHI.

Hayuno-obpazoseamenvroe socnumanue:

- hopMHUpOBaHUE Y 00YUAIOIIMXCS HAYYHOTO MUPOBO33PCHUS;

- hopMUpPOBAHUE YMEHHS TIOJTy4aTh 3HAHUS,

- bopMUpOBaHHE HABHIKOB aHAJIM3a M CHUHTE3a MH(OpPMAIUHM, B TOM YHCIEC B
npodheCCHOHAIBHOM 00J1aCcTH.

BHocuMBbIe U3MEHEHUsI U YTBEPAKACHUS HA HOBbII YU4eOHBbIH roj
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OrneHouHbIC MaTEPHATBI MO AUCIUIUIMHE, MPEAHA3HAYEHHBI ISl OICHUBAHUS
pe3ynbTaToOB O0yUEHHUsI HA COOTBETCTBUE MHIUKATOPAM JTOCTUKEHUS KOMITETEHIIUN.

OueHuBaHue pe3yJabTaTOB OOYYEHHUsS IO AMCIMIUIMHE OCYIIECTBIACTCS B
pamkax tekymero koHTposs (TK) u mpoMexyTouHO#l aTTecTali, IpOBOAUMBIX IO
oaubHO-perTuHroBoi cucreme (bPC).

1.TexHosornueckasi kKapra

Cemectp 1
PeiiTuHrosrie nokasareiu
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3 o) Q | 3 <
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Paznen 1. « JIuneitnas anredopa | TK1
M aHAJIUTUYECKas TSOMETPHUSD»
pH? 15 0 15| 15
Paszgen 2. «MateMaTHYECKUHI
agaian3. Yacte 1»
KonTponbnas pabota 15
Pasgen 2. «MateMaTHYECKHHI TK2
15 0 15 15
a"Haim3. Yacte 1»
KonTponbaas pabota 15
Paznen 1. « JIuneitnas anre6pa | TK3
W aHAJINTUYECKAs TEOMETPHUSD)
Pa3ngen 2. «MaTteMaTHuecKu
25 0 25 25
agaams. Yacte 1»
Paznen 3. «Teopus
BEPOSATHOCTEI
KonTponbnas pabota 15
Konnoksuym 10
I[Mpome:xyTounas arrecrauusas | OM1 0-45
(3x3amMeH)
B mucemenHoii hopme 1o 0-45
oumeram
Cemectp 2
PenTnHTOBEIC TTOKA3aTSIIN
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Pasnen 4. « MateMaTH4eCcKUi TK1 15 0 15 15




agaius. Yacts 2»

KonTponbnas pabota 15

P 4. «M i TK2
asaea 4. « Marematuyeckuii 15 0 15 15
agaius. Yacts 2»

KonTponbnas pabota 15

Pa3nen 4. « MaTtemaTudeckuit TK3
.U 2

ananu3. Yacts 2» 25 | 0 | 25 95

Pasznen 5. «OcHOBBI TEOpUHN

T10JI5D

KonTponbnas pabota 15

Konnoxksuym 10

IIpome:xxkyTounas arrectanua | OM2 0-45
(3x3amMeH)

B mucemenHoii hopme 1o

omieram 0-45

Cemectp 3

PeliTnHrOBBIE TTOKA3aTEIH

HaumeHnoBanue pasnena

DopMbI U BUJ
KOHTPOJIA
I Tekymnii KOHTPOIB
JlonomHUTEILHBIC
o6ammel k TK1
II Texymuii KOHTPOIB
JloToJIHUTETbHBIE
Oammel x TK2
III Texymuit KOHTPOIB
JloToJIHUTETbHBIE
6amnel k TK3
Htoro
[TpomexxyTounast
aTTecTaIus

Pa3nea 6. «Teopust pynkuumit TK1
KOMIIJIEKCHOTO TIEPEMEHHOT0»

[y
W
(—]
p—
W
[
n

KonTponbnas pabota 15
Pasznen 7. «Oneparmonnoe TK2
HCYHCIICHUE»

15 | 0 15 15

KonTponbnas pabota 15

Pazgen 6. «Teopus pynkumit TK3
KOMILJIEKCHOTO TIEPEMEHHOT O
Pasznen 7. «Oneparmonnoe
HICUYHUCIICHHUE)

Paznen 8. «Hucnenusie

25| 0 | 25 25

METOAbID)

KonTponbnas pabota 15

Konnoksuym 10

I[Ipome:xxyTouHas aTTecTanus (0\Y K]
(3auer)
B mucemenHoii hopme 1o

0-45

-4
omieram 0-45

2. OueHOYHBIEC MaTePUAJIbI TEKYLIIET0 KOHTPOJISI X POMEKYTOYHOM aTTeCTALMH
[Ikana OLEeHKH pe3yabTaTOB 00YUEHMS 110 TUCLUILINHE:



YpoBeHb chHhOPMHUPOBAHHOCTH

HWHAUWKATOpa KOMIICTCHIUHA

Huoxe

Boicoknit | Cpennuit Huzkni
3ariaHu- CpenHero
Koz Koz POBAHHBIE o7 85 10 100| 0T 70 710 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | WHAMKATOpa pEe3yNbTaThI
TEHLUH | KOMIIETEHIUM | OOYyYeHHs 110 Illkana oneHnBaHUs
UCITUTUTHHE HEYJI0B-
Auch YIOBJET- YA
OTJIMYHO XO0pomIo JICTBOPU-
BOPUTCIIBHO
TCJIBHO
3a4TEHO HE 3a4TCHO
3HATH:
OCHOBHbIE
TIOHSITUS U
BEPXKIICHUS
YTBCPaIL . 3Haer [Tnoxo
AQHAIUTUYECKON
OCHOBHBIE | 3HAET YpoBeHb
TEOMETPHH, 3Haer .
o MOHSTHS U | OCHOBHBIE | 3HAHUU
JUHEHHON OCHOBHbIE
YTBEpXKAC | MOHATHS W | HUKE
anreopsl, MOHATHUS U
HUS, YTBEpXkKAEC | MUHUMAJ
MaTEeMaTHYECKO | YTBEPKIE
MOJKET HUS, BHOTO,
ro aHa/Iu3a, HUS, He
JOIYCTHUTH | JOIYCKaeT | OMycKae
TEeOpUHU JOITYCKaeT
. HECKOJIBKO | MHOTO T TrpyObIe
BEPOSTHOCTEH, | OmIHOOK
HE TpyOBIX | MEITKHUX OLINOKH
TEOpUH OIS,
OIIMO0K o1nO0K
CIEIMATbHBIX
pazzenos
MaTeMaTUKHU
YMETh:
pemarthb
OCHOBHbIE
3a/1a4mn
AHATUTUYECKOU Ymeer Ymeet [Ipu
OIIK-1 | OIIK-I1.1. TEOMETPUH, Ymeer pemarb pemars pelieHnn
JIMHEVUHOMN pemars OCHOBHBIE | THUIIOBBIE THUITOBBIX
anreopsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTH
MaTEeMAaTHYECKO | YECKUe YECKUe YEeCKUe YEeCKUX
ro aHa/IN3a, 3aJa4d, He | 3a/1a4H, 3aJlauu, 3amaqy
Teopuu JIOTIYCKaeT | JOMYCKaeT | JOMYCKaeT | IOMycKae
BEPOATHOCTEH, | omImOOK HEOOJBIINA | MHOTO T TpyObIe
TEOPHH TIOJIS, € OmuOKH | OMHOOK OIMUOKH
CHEIUATbHBIX
pazzenos
MaTeMaTUKHU
BJIQJICTh:
Bnaneer
Bnaneer A
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3TUYHbI MU BIIQ/ICCT
OCHOBHBIMH U
MU TUIMIOBBIMU | METOJIaMU
METOIaMHU METOIaMHI
MeTOoaMH1 METOJIaMH | pellleHus
penieHus 3a1a4y pelieHus
pelIeHus peuieHus | 3aaad,
MaTeMaTHYECKO 3amad,
3a1a4, He 3ajad, JIOTTyCKae
ro aHaIM3a JOTTYCKaeT
JOTTYCKaeT JIOMYCKaeT | T TpyObie
MeJKue
OIIMO0K MHOTO OLIMOKHU
OIIMOKHU

[0)1157(310) 4




OrneHKa «OTJIMYHO» BBICTABIISIETCS 34 NOJHbIE U COOEPHCAmeNbHble OmMEenbl
Ha 80npocwvl buiema (meopemuyeckoe u NpaKmuieckoe 3a0anue);

OrneHKa «XOpoIIO» BBICTABISIETCSI 3a Omeemsvl HA BONPOCHL Oulema
(meopemuyeckoe u npakmuyeckoe 3adaHue) ¢ HeOOILUUUMU OWUOKAMU 8
UBTLOJHCEHUU;

OneHka  «y/[OBJIETBOPUTEJIBHO»  BBICTABIIACTCS 32  BBHINIOJHEHUE
KOHMPOTbHBIX pabom 6 cemecmpe U KOJLIOKSUYM,

OrneHKa «HEY/JA0BJIETBOPUTEIbHO» BBICTABISETCS 3a Cad0e U HEMOJHOE
BBITIOJTHEHUE KOHMPOIbHIX pabom 6 cemecmpe U KOLLOKGUYM.

3. IlepeyeHb OLICHOYHBIX CPEIACTB
Kpatkas xapakTepucTUKa OIIEHOYHBIX CPEICTB, UCIOJIB3YEMbIX MPHU TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH W MPOMEXKYTOUHOH arrectauu OO0y4aroumlerocss Io

JUCLMILINHE:
HaumenoBanue Omnucanue
OLICHOYHOTI'O Kpatkas xapakTepucTUKa OIIEHOYHOTO CPEJICTBA OLICHOYHOTI'O
cpescTBa cpescTBa

CpeICcTBO IPOBEPKHU €HUU IPUMEHSITL NOJYYCHHEIE Kommnexr
KoHnTponbHas P POBEPKH M P i KOHTPOJIBHBIX
3HAHUA JIA peH_IeHI/ISI 3a1a4 onpe;[eneHHoro TUIIA IIO

pabora (KHTP) 3aJIaHMH 110
TEeME WUJTU Pa3aeny
BapHaHTaM
CpencTtBO KOHTPOJIS YCBOEHMS eOHOro Marepuaja
T&?MS azzena pII)Jm a};ILCJIOB zmcy;pmnnﬂm 0 raII){mo Bompocki no Temam /
Komnoxsuym (K) - P P > OP paszaenam
BaHHOE KaK y4yeOHOE 3aHsATHE B BUJE COOeceI0BaHUS
JUCHUILINHEI

npenoaaBareiis € OGY‘-I&IOH.II/IMI/IC}I

4. IlepeyeHb KOHTPOJIBHBIX 33/IaHMH HMJIM HMHbIe MAaTepHUAJbI,
Heo0XoAuMbIe IS OLEHKH 3HAHMH, YMEHUIl M HABBIKOB, XapaKTepH3yHOLIHMX
3Tanbl GOPMUPOBAHMSA KOMIIETEHIUH B IpoLiecce 0CBOCHHUS IMCUMIINHBI

[TIpoBepsiemass kommerenmusi: OIIK-1 — Cpoocoben pemarth  3agayu
npoecCUOHANbHON  NESITENIbHOCTH,  MNPUMEHsSII  METOJbl  MOJICJIMPOBAHMS,
MaTEMaTUYECKOr0 aHalln3a, €CTECTBEHHOHAYYHbIE M OOUIEMH)KEHEPHbIE 3HAHMS,
OIIK-1.1 - O6nanaer HaBbIKAMHM MPUMEHEHHUSI MATEMAaTHYECKOTO armapara.

CEMECTP 1
TK1
Pazpmen 1.
KonTtponbHas pabora
1 1 -1
1) Beruncaure onpenenurens 3-ronopsaka [ 1 —1 1




1 -2 0 1
-2 1 3 -1
2) Beruucnure onpenenutens 4-ro mopsaka
0 4 0 5
2 -4 1 1

1 2
2) [lepeMHOXUTH MaTPHIIBI ((1) i ;) (3 0).
0 1

x+2y+z=4
3) Pemnte cucremy ypaBHEHHA {BX —5y+3z=1.
2x+7y—z=8
4) Pemnte cucremy merogom ["aycca
x1 + 2x0 — 223 — 334 = 4,
3.”1?1 + 8.’1?2 — 4.’1}4 = 14,
x1 +3x2+ X3 — x4 =05.

5) Beruucnure miomans TpeyronbHuka ¢ BepmuHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Beruucnure o6bpem mapamienenunena ¢ BepmmHamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2,1)
7) BeraucauTs miomazs napauienorpaMmma, oCTpOSHHOTo Ha BeKTopax au b, a =p + 2q,b =
3p—q;lpl =119l =2, ==.
8) CoctaBuTh ypaBHEHHUE MPSAMOIL, IPOXOsILei yepe3 Touky M, (6,4) u TOUKy mepecedeHus
npsiMbIX X Ty—3=0,x—-2y—-6=0.

— —
9) Haiitu xkocunyc yriia Mexny Bekropamu ABu AC,
rneA(2,—8,—1),B(4,—6,0),C(—2,—-5,—1).
10) JTans! Bepmmabl Tpeyroabauka A(1,2,4), B(-2,5,0), C(2,1,1). Halinute ypaBHeHHE MeIuaHbI
AK, ypaBHenue BbicoThl B/I.
11) Haiinute paccrosiHie OT miockocTu X-2y+2z+4=0 no touku A(0,1,2).
12) Jlansl koopauHatel Touek A(4; -1;-2 ), B(2; 2;-1), C(-3;3; 1), D( 1; 2; 3).
Haittu:

KOOPIUHATHI BEKTOPOB AB , C_D, 2A4B +3CD ;
Moy Bektopos AB, CD ;

ckansgpHoe npousBenenue AB u CD ;
KOCHHYC yIiIa Mex1y Bektopamu AB u CD ;
BekTOpHOE Tpou3Benenue AB u CD ;

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

o6bem mupamusiel ABCD.

13) anst yetsipe Toukn MO(3; -2;1), M1(2;0;4), M2(1;3;4), M3(-4;2;3).
Haiitn:

ypaBHEHHUE NPSIMOH, IpoxoAsiel yepe3 T. M2, M3;

ypaBHEHUE MIIOCKOCTH P, mpoxosiei uepes 1. M1, M2, M3;

Haiitu pacctosinue d ot P o MO;

Hamnucarth ypaBHeHUE Tiockoctu P1, mpoxomsieii uepe3 T. MO || P.
Paznean 2.

KontponbHas padota
2

, 2n+3\+1 . x%-1 . 2
1)lim ( ) ,2) lim ==, 3) lim(2 — 397t9*VX)sinx,
n-ooo \2n+1 x—1 Inx x—0
3 4
. nV5n2+Vond+1 . 2n+3\"*1 . x?%+3x+2)
4) lim —=—=—==.,5) lim (2n+1) ,6) 1 m
n=e my /n)m n-o x=>-1
3
7) lim 14cos3x ) (1+sinxcosax)6tg x 9) lim yn3+1—-vn-1
xom sin?27x 7 7 x50 \1+sinx cos Bx > 7 e Nt l—vn=1"




2
10) lim —22T_ 4oy g 33020 13) i X290 gy g Va2 V6
X

_)g sin(5x/2) cos x’ o 6X 45 13 352 — Oy e x2 4
_3)4x sx° _
mm_L_lwm%”ﬂ;mmi_L
o3l y2 -9 x-3 oo\ 2x —1 x—01—cos2x
CEMECTP 1
TK2
Pa3nen 2.

KontponbHas padota
x =vV1—t?
y=tgvl+t.

2) Beraucnure mpou3BOHYI0, yKazaHHOTo Topsaaka: ¥ = (3 — x2) In?x, y' =?
sin? x—tg %x

1) Berauciaute npou3BOIHYIO TApaMETPUUECKON (PYHKITHH: {

3) Beruucnute npenen ¢ moMorisio npasuia Jlonurans: lim -
x-on  (x—m)

2 1
4) Haiinute X, GyHKIUU Yy = % +t
4x—x?

B %o =2

5) CocraBbTe ypaBHEHHE KacaTelIbHOM K KPUBOH B TOUKE ¢ aOCIUCCOH X, Yy =
4

6) Haitti pou3sBoanyto ot Gpyskuun y = (sinx)5¢" .
(x%2-6)y/(4+x2)3

120x5 '
8) [IpoBecTH nccien0BaHUE U OCTPOUTH IrpaduK GYHKIUU Y =

7) Haiitu mpou3BoHy0 OT PyHKIIUU Y =
12x
9+x2’

9) HaiiguTe mpon3BOIHYIO TPETHEro MOpsIKka GyHKIUN
Y — x
10) Pasnoxkuts ¢pyrkmo y = x3 — 2x2 + x — 5 B muorowiéf9Béitnopa, rie x, = 2.

— ayeaini o 2 2
11) BHIYHCIHTS YacTHBIE IPOM3BOHBIE BTOPOTo Topsigka J = Aesin(e/v/#? +7)

Y | ul I
12) UccnenoBath Ha skcTpemym Y =% T4 — 2%

2
X .

3

13) HaiiTi npousBogHyr0 QYHKIMH a) y= _ > — 3 J7:6)y=e¥cosx +

%/72 Inx
B) y= ’3\/ 2x — Sex2

X
CEMECTP 1
TK3

Pa3nean 2.
KontponbHas padota

1) Boruucnure uuTerpan | 01 x2V1 — x2dx.

3
x°+x+3
2) Brruncnure HUHTCTpal fm X.

dx
sinx(1-sinx)’
4) BeruucnuTe mioniaas 00J1acTH, OrpaHUUYEHHON TpapuKamMu ()yHKITHIMA:

3) Beruuciure unTerpai [

y=232 22 y= 4.
5) BelumcnuTe AIMHY Oyrd KPUBOW, 3aJaHHOM  TNapaMETPUUYECKUMHU  YpaBHEHUSIMH
{x = 4(cost + tsint),

<t<
y =4(sint —tcost), Ost<2




1
. xdx
6) Berunciure onpeneseH bl HHTErpal I —_—
VS5—4x
-1
2arctg(1/2)
7) Beruucnute onpeaeneHHbId HHTErpa
2arctg(1/3)

dx
sin x(1 - sin x)’

8) BelunciauTe HHTErpan. J x” cos 3xdx

Vx

2
9) BoruuciauTh I/IHTeraJ'II)IJ'(3 gx_2 7jdx; J'x_imdx ; j(3x - 1)24 dx;

X
3 /4 3 1
2Inx+3 . ;
dex; thxdx;sz-lnxdx; J‘di’;, Ix(3—x)7dx, jarctgxdx
X n/6cos X 2 0
Pazpea 3.

KontponbHas pabora

1) OTka3 MalrHbl TPOUCXOAMT, €CIIH OTKa3bIBAET XOTA Obl OAMH UX JBYX arperatroB, U3 KOTOPbIX
OHAa COCTOUT. BeposATHOCTH OTKa3a MEpBOro arperara B T€YEHHE rapaHtuiiHoro cpoka - 0,01,
Broporo — 0,03. HaliTu BeposITHOCTh OTKa3a MAIlMHBI B TEYCHHE TapaHTUHHOTO CpPOKa. (CIIOXK
BEPOSTH COBMECTH COOBIT).

2) Jlammmouku, M3roTOBJIEHHBIE HA 3aBOJIE 1, MeperoparoT B TEUCHUE MecsIla ¢ BEpOSITHOCTHIO 0,3,
Ha 3aBoJie 2 — ¢ BeposATHOCTHIO 0,8. Bbull KyrieHbl Mo 3 JTaMIIOYKK KaXKI0To 3aBOja U OfHa W3
HUX BKpy4Y€Ha B HacTOJbHYK JaMmiy. Jlammouka B TedeHMe Mecsiua neperopena. Kakosa
BEPOSTHOCTb, YTO OHA M3TOTOBJICHA Ha 3aBoJIe 2. (yKa3zaHHe: ucnoib3yite popmyiny baiieca)

3) B ypue 10 6enbix, 15 depubix, 20 cuHUX U 25 KpacHbIX 11apoB. Beiaynu ogun map. Haiitu
BEPOSITHOCTH TOTO, YTO BBHIHYTBIN IIap: OEINblif; YepHBIA; CHHMIA; KpACHbIH; OeNbIi WM YepHBIN;
CHUHUM WJTU KPACHBIH; OCJbIi, YepHBIM WIIM CHHUU.

4)
X 2 -1 1 2
P 0,1 0,2 0.3 0,4
?, |x[>1,
SO == [xI<l
5) mvl—x

Haiitu F(x), M(x), BepossiTHOCTh TIoniaianus B mHTEpBa (-2,1)

Pa3znen 1-3.

Bomnpock! k KOJUIOKBUYMY:

Uro Takoe marpuna’?

Urto Takoe onpeaenuTeab MaTpUIlbl?

Kaxk BeruncIisieTcs: onpeaenuTeab MaTpUIlbl 2-T0 MmopsiaKa?

B uem ocHoBHas uzes peuieHus: ypaBHeHul merogom ["aycca?
[aiite onpeneneHre BEKTOpa.

JaiiTe onpeneneHne KOMIUIaHAPHBIX U KOJUTMHEAPHBIX BEKTOPOB.

Uto Takoe KOOpAuHATHl BEKTOpa?
- > >
Yro Takoe opthl I, j , k?

[IpaBuio ciokeHHs BEKTOPOB ¢ OMOLIbIO KOOPAHMHAT.

10. Kak Bbramcnsiercs Moaynb Bektopa d = (x,y,z)?

11. Kak BbIUMCHSAIOTCS KOOPAMHATHI BEKTOPA, 33JaHHOTO ABYMSI TOUKAMHU?

12. [JaiiTe onpeaeneHne CKaJIsspHOro MPOU3BEICHUS JBYX BEKTOPOB.

13. Kax BpIuuCIsieTCs yroyl MeXxay AByMs BEKTOpamu?

14. Kak 3anmmuchIBaeTCs CKASIPHOE MTPOM3BENICHUE IBYX BEKTOPOB B KOOPAWHATHOM opme?

WX NN kWD




15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.
27.

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

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

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

V¢oBus napauienbHOCTH M IEPIEHAUKYISPHOCTH ABYX BEKTOPOB d M b.
JlaiiTe onpeneneHre BEKTOPHOTO IPOU3BEACHUS IBYX BEKTOPOB.
['eomeTpuyeckuii CMBICT BEKTOPHOTO TPOU3BEACHUS.

Kak 3amuceiBaeTcss BEKTOpHOE IPOU3BEICHNE B KOOPAHMHATHOMN Gopme?

JlaiiTe onpeeaeHre CMEMARHOTO IPOU3BEAEHUS TPEX BEKTOPOB d, b, C.
['eomeTpuyeckuii CMBICT CMEIIAHHOTO TTPOU3BEACHUS.

Kak 3anuceiBaercs ycioBue KOMILUIAHAPHOCTH TPEX BEKTOPOB?

Kak 3amucpiBaeTcsi CMEIIaHHOE MTPOM3BEICHUE B KOOPAUMHATHOU popme?

Kak 3anuceiBaetcst o01iee ypaBHEHUE MPSIMOI Ha MIIOCKOCTH, KAHOHMYECKOE YpaBHEHUE,
ypaBHEHUE MPSAMOM, MPOXOIAIIEH 4Yepe3 JBE TOYKH, YpaBHEHHE NPSIMOM B OTpe3Kax,
ypaBHEHHE IPSAMOIA € YIIIOBBIM K03 humeHTom?

Kak onpenensiercst yron Mexay npsiMmbiMu?

[lepeuncnure ycnoBus napamienbHOCTU U NEPIEHAUKYISIPHOCTH IBYX MPSIMBIX.
[Tepeuncnure criocoObl 3aaHusl IIIOCKOCTH B IPOCTPAHCTBE.

Hanumure ypaBHeHHE IPSAMON, MPOXOASIIEN Yepe3 ABE 3aJaHHbIC TOYKH B
IIPOCTPAHCTBE.

Maiite onpenenenre GyHKIUH.

[lepeuncnure OCHOBHBIE 37€MEHTapHbIE QYHKIUU.

Jaiite onpenenenre ClIoXHON (YHKITUH.

JatiTe onpenenenue npenena GyHKIIUA B TOUYKE.

[MosicauTe PpusnuecKuii 1 TEOMETPUYECKHI CMBICI TPOU3BOIHOM.

Jaiite onpeneneHre NpOU3BOIHONW BTOPOTO MOPSIKA.

Chopmynupyiite npaBuiIO BEIYUCICHUS TPOU3BOIHON OT CIOXKHOM hyHKIMHU ¥ = fg(x)].
Chopmymnupyiite mpasuio Jlomuras.

Haiite onpenenenue s3kcrpemymMoB ¢yHkuud. Cdopmynupyiite Heobxoaumoe H
JIOCTaTOYHBIE YCIOBHS IKCTpEMyMa.

Kak uccnemyercst BBITYKIOCTh QYHKIUU?

UYro Ha3wiBaeTcs TOuko nepernda Gpyakmuu? Kak HaxoaaT TOuku neperunoa?

Uro Takoe aCUMNTOTH! (PYHKIIUU U KaK OHH HAXOAATCS?

YT0 Takoe KOMILJIEKCHOE YU CIIO?

Kakue ¢opmbl 3anmcu KOMIIEKCHOTO YHUCIIa BBl 3HaeTe?

anummrte Gopmyny Ditnepa.

Haiite onpeneneHue nepBoodpaznoit GpyHkmuu. CKOIBKO MEepBOOOPAa3HBIX UMEET KaXKaast
byHKIUS 1 Toyemy?

JlaiiTe onpeneneHre HeoNpeaeJIeHHOIO UHTETpaa.

[Iepeuncnute OCHOBHBIE CBOMCTBA HEOMPEAEIEHHOIO HHTErpaJIa.

B uem 3akimrouaercs naes METoJa 3aMeHbl IEPEMEHHBIX ?

3anumute GopMyay HHTETPUPOBAHUS MO YACTSIM.

Janite onpeneneHue ONnpeneIeHHOro HHTerpaa.

['eomeTpuyeckuii CMbICT OMPEACICHHOTO UHTETPaia U UHTETPAIbHOW CYMMBI.
Du3nYEeCKU CMBICI ONPEIEICHHOI0 UHTErpasa.

[lepeuncnuTe OCHOBHBIE CBOMCTBA ONPEIECIICHHOrO HHTErpasa.

3anummre Gopmyny Herorona-Jlelioauna.

MatiTe onpeneneHue GyHKIIUA IBYX MIEPEMEHHBIX.

JlaliTe onpeneneHue 4acTHBIX IPOU3BOIHBIX.

Kax BBIYMCIIAOTCS YaCTHBIE TPOU3BOAHBIE?

56. [aiite onpenenenue quddepeHranos GyHKIMHA ABYX EPEMEHHBIX.

57

. Kak Haxonsarcs skcTpeMyMbl (PYHKIIMI HECKOJIBKUX MTEPEMEHHBIX.

CEMECTP 2

TK1




Pazpen 4.

KontponbHas pabora
2

1) Peure udpdepennmansuoe ypaBHenne ' 3% 14240
X X
2) Pemmte nuddepenumansaoe ypaBaeHue ' + 2xy = 2x° 1>, y(0) = /2.

3) Pemmre uddepennuansaoe ypaBaeHne (2x + 5y)dx + (5x +3y2)dy =0

4) Pemnte muddepentmansaoe ypassenne ' + 2 = sin x, (1) = 1
x

5) Pemnre quddepennmansaoe ypasuenue 2" +y' — y =2e”

6) Pemmre nuddepennmansroe ypasuenne xy” + y" =1.

7) Pemmre nuddepennmansroe ypasuenane y" + 2y + 5y = —sin 2x.

8) Pemmnre muddepenumansroe ypapuenue > y" + 4 = 0, y(0) = —1, y'(0) = 2.

9) CrepxeHb NIMHOIO 2/ W TUIOMABIO MMOMEPEYHOT0 CeUeHUs S Ha KOHIIAaX UMEET OJIMHAKOBYIO
temrneparypy ¢. [1o crep>kHIO TPOXOAUT TOK /, IIOTHOCTH KoTOporo i=//S. Halitu pacnpenenenne
TEIUIOTHI TIO CTEPKHIO, €CIIM MaKCUMallbHas TeMerneparypa B meHTpe crepxkHs 7. IlpeneOpeun

norepel TEmJOThl B OKpyXaroulyro cpeny. (Yka3aHue: cCOCTaBUTh Ju(QepeHIraIbHoe
ypaBHEHHE 2-TO MOPSIIKA, Pa3pelIEHHOIO0 OTHOCUTEIBHO TPOU3BOIHOMN).

21z +23)
)

11) 3anucats uncno z; = 4i B TPHTOHOMETPUUYECKOH M OKa3aTeJIbHOM opMme.

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

13) Pemure ypaBHEHMUS:

10) HaiiTu 3HaueHne BbIpaKeHUs , 2, =1+31,z, =14+21,z; =4 1.

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

CEMECTP 2
TK2

Paznen 4.
KonTtponbHas pabora

1) Uccnenyiite Ha CXOAUMOCTD P OZO: (~1)"*! 2n+1 _
=1 n(n+1)
. 3
2) Haiinnre obnacts cxomumocth pana 52 (1=2)" (320
n=1 2n+3
3) Pasnoxute f(x)=In(2x +1)10 CTENEHAM (x -2) g crenenmoii ps.
0,2

_3x2
4) Beruncnure MHTErpaj .[e * dx. ¢ Tounoctbio 10 0,001.
0

5) Paznoxwute B psag @ypee pynkuuo f(x) =sinx, x €[z, 7]

6) Haiitu cymmy psina %O: #
n=9n —14n + 48

7) Paznoxuth # 10 CTENEHSAM X

16 -x
8) Paznoxuts  f(x) = cos(x —4) no creneusm (x +2)




9 HccnenoBaTh Ha aOCOMIOTHYIO WIIA YCTIOBHYIO CXOJIUMOCTD OZO: -y —
) 2 2

n=1 (2n-1)*(2n)
5

10) Haiitu 061acTh CXOIMMOCTH %O:

n=1 (n + 1)

11) Beruucnure 1BOHHOM HHTETpa ﬁ(le Y2 +16x°y)dxdy;D:x =1,y =x",y = —Jx.
D

(x + 5)2}’1"1‘1

12) Haiimure momanb GUrypsl, OrpaHUYeHHOW TaHHBIMH JIUHUSIMHU

X \/_
—, Yy =4/3x.
NEld

- 0 0 0
13) M3MeHnTE MOPAIOK HHTEMPUPOBAHUS J.dy I fdx + Idy I fdx.

-2 =24y e B

y2—2y+x2 :(),)/2—4)/+x2 =0,y=

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

®  n+6 & 1
15) UccnenoBath cCXOAMMOCTD PSIBL: 1. 2. n . .
,,Z::m n+4 ,,212 +5 ,,22215”_1\/;

" n® +1 2 4n+1 * 6n+5
Tl Eg P Ve
,11(3n+2)2 nt " 2n+5 an 3 S n+5 S5n+6
CEMECTP 2
TK3
Pazneu 4.
KonTtponbHas pabora
1 5x
1) Beruncnuts J’ dx J‘ dy J' 2zd=
-1 0 0

2) Haiitu oGwbem obmactu V: 8z = x? + yz, z= l

2
3) Teno V' 3apaHo OrpaHUYMBAIOIIMMHU €T0 IOBEPXHOCTSMHU, £ -IUNIOTHOCTH. Haiinure maccy
2 2
+
Tena. 64(x* +y*) =22 x> +yP =4,y =0,2=0(y 2 0,22 0), = 2= *I7) 4 )

4) Haiigute 00beM Tena, 3aJaHHOTO OTPAHUYMBAIOIIMMHE €70 TTOBEPXHOCTIMHU
[ 2 > 9z 2 2
=4/9—x" — y ,7 =X + y .

5) Boruucnuts uHTErpait ”dexdydz, Viy=0,y=Lx+z<1,x>0,z>0.
V
6) BeluncianTh UHTErpabl:

IID(x+y2)dxdy ,rieD:y=x",y=1,x=0.
JIf, @xyz + x*y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.
fffD dxdydz , D: x+y+z=1, x=0, y=0, z=0.

Pazpea 5.
KontponbHas pabora




1) Beruncnure uHTErpa J. x%dl,rne L — rpaHuLia TpeyroyibHuKa ¢ BepmnHamMu A(1,0), B(2,1),
L

c(1,2).

2) Haiigute paboTy cuiibl F IpH NEepeMEIIeHUH BIOIb JUHUUA L OT TOUKU M K Touke N

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

3) BeruucnuTe moBepXHOCTHBIM MHTETpa 1-TO poaa J j zds, O —4acTh THIIEPOOTUICCKOTO
o
2 2 _
napaboJyionsia z = xy , BeIpe3aHHas HWINHAPOM X~ + y~ =4.

4) Haiinure MOTOK BEKTOPHOI'O MOJSL @ 4YEPE3 4acTh MOBEPXHOCTH S , BHIPE3AEMYIO INIOCKOCTHIO
P (HOpMasTh BHENTHSS K 3aMKHYTOM TTOBEPXHOCTH, 00pa3yeMoil TaHHBIMU TTOBEPXHOCTSIMH ).

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

6) [Ipumenus Gopmyny ['prHa BEIYUCITUTE HHTETPAT §xy2dy —x%dx , rie L — OKpyXHOCTb
L

xX“+y =a".

7) Berunciante MOBEpXHOCTHBIN MHTErpai 2-ro poja j I ydxdz,Tne o —BepxHssA CTOPOHA YaCTH

o

napabosona X2+ y2 =z,0<zL2.

8) C momompio popmynsl OcTporpanckoro-I'aycca HaliuTe MOTOK BEKTOPHOTO MOJIS
F=x%+ y3j + 2%k yepes MOJHYI0 NOBEPXHOCTh mupaMuibel x+y+z=1,x=0,y=0,z=0 B
HAIPABIICHUU BHEITHEH HOPMaTH

9) Haiiti nupKymsIidi0 BEKTOPHOTO TOJISL @ BIOJL KOHTYpa [ (B HalpaBIICHUH,

COOTBETCTBYIOILIEM BO3pPACTaHMIO apaMeTpa ).

2 2
a :yi—XJ+sz, Jak X—TCOSt,y —TCOSt,

z =sint.
10) Haittu pa6oty cumbl F = xXy-i+ x?- J BIOJB KpHBO#A [ @ ) = x? oT ToukH (0,0) mo (1,1).

11) HaiiTu quBepreHIuIo U poTop BekTopHoro nons £ = Xi+ xzj — zk. Onpenenurs Tun nons.

Paznen 4-5.
Bomnpock! k KOJUIOKBUYMY:
1. MHaiite onpenenenue qudQepeHnaIbHOro ypaBHeHuUsI.
2. [aiite onpenenenue 3anaun Komm.
3. Ilepeuncnaute OCHOBHBIE YpaBHEHHMsS II€pBOTO MOPSAKA, YKaXUTE METOAbI HX
MHTETPUPOBAHUS.
Haiite onpenenenue qudQpepeHInaIbHOr0 YpaBHEHUS BBICIIETO MOPSIIKA.
MeTopl MHTErpUPOBAaHUS YPaBHEHUH, TOMYCKAIOIINX TOHMKCHHS MTOPsIIKA.
Haiite onpenenenue auHeRHOro AuddepeHnnanbable ypaBHEHHS BBICILIETO MOPS/IKA.
JlaiiTe onpeneneHne YucioBOro psija.
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8.

9.

10.
1.
12.
13.
14.
15
16.
17.
18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

JlaliTe onpenenaeHrne CXOQUMMOCTH U CYMMBI pAJia.

Heo0OxomuMoe yclioBUE CXOAUMOCTH.

ChopmynupyiiTe npru3HaKu CXOIUMOCTU PSAZOB C MOJOKUTEIbHBIMU YJICHAMU: MPU3HAK
CpaBHEHHUS psAA0B, Tpu3Haku Jlanambepa u Koy, nHTErpaibHbIA TPU3HAK.

JaiiTe onpeneneHrne 3HaKONEPEMEHHOTO psifa.

JlaiiTe onpezeneHre abCONOTHOM U YCIIOBHON CXOJIUMOCTH.

Chopmymupyiite npusHak JleliOHua.

Haiite onpenenenue GyHKIMOHAIBHOTO Psiza.

. laliTe onpenenenue 001aCTH CXOIUMOCTH, PABHOMEPHOUN CXOIUMOCTH.

[laiite onpeneneHue CTENIEHHOTO psiaa.

[aiite onpeneneHre MHTEpBaIa CXOAUMOCTH.

Paner Teitnopa u Maxknopena.

Jaiite onpenenenne IBOMHOTO U IBYKPAaTHOTO UHTETPAJIOB.
IIepeuncnure cBOMCTBA ABOMHOIO UHTETpAA.

. JIBOITHO# MHTErpai B MOJISIPHBIX KOOPJIMHATAX.

YKaXuTe NPUIIOKEHNS IBOWHOIO UHTErpaa.

JlaiiTe onpeneneHne TpPOMHOTO U TPEXKPATHOT'O UHTETPAJIOB.
[Iepeuncinure cBOKCTBA TPOMHOIO UHTETpaa.

TpoiiHoi HHTErpaa B HWIMHAPUIECKUX U CHEPUIECKUX KOOPMHATAX.
VYKaxxute NpuioKEeHHUs] TPOMHOTO UHTErpasa.

UYro Takoe KpUBOJIMHEWHBIN HHTErpan 1-ro poxa?

Kaxk BpruncisieTcss KpuBOJIMHEUHBIN HHTErpall 1-ro poga?

UYro Takoe KpUBOJIMHEWHBIN UHTErpai 2-ro poaa?

Kaxk BpIuncCIIsIeTCS KpUBOJIMHEUHBIN HHTErpaJl 2-T0 poaa?

Kakoii ¢pusudeckuii cMbICT TOBEPXHOCTHOTO HHTErpana 1-ro pona?
Kaxoit ¢puszudeckuit CMBICT TOBEPXHOCTHOTO WHTErpaja 2-ro poaa?
Kax Bbrumncnsiercst porop?

3anummte popmyy Octporpaackoro-Iaycca.

Kaxk Bbruncnsiercss nuBepreHuus?

Kaxk Bpruucinsiercst rpaaneHt?

Kaxue reomerpuueckue XapakTepUCTUKN CKAJISIPHBIX, BEKTOPHBIX MTOJIEN BbI 3HaeTe?
Kakwue BUIbI BEKTOPHBIX MOJIEN BbI 3HAETE?

CEMECTP 3

TK1

Pazpea 5.
KontponbHas pabora

1) UccnenoBarh aHanuTHyecKre cBoicTBa pynkuuu f(z) =z 2 +Im3:.

2) BeruncauTh MHTErpan I|z| dz, tne L- nyra okpyKHOCTH |Z| =lorz;=1 10 zy =-1

L
z

3) Haiitu pasnoxenue B psj Jlopana QyHKUMHM f(z) = ——— TI0 CTENEHAM Z

(z-2)(z+5)

4) Haiiti BbIYET QYHKUMU f(z) = 2z sin% B €€ U30JIMPOBAaHHOM 0COO0M TOUKE
z

5) Beruncaure nHTErpan

e’ cosmzdz

|2|=1 2% 122




2n dx
6) Beraucute uaTerpan |

0 3+sinx

—+00

7) Beruncaure nHTErpan J d

(x% +4x+13)?

—o0
8) BerancinuTs:
1+ir
e .

J.Edz, rae L- orpe3ok oT Touku z; =0 g0 zp =1+1.

L
(z—-3)dz

123 (z=1)(z+2)

<j§ 23 cos(1/ z)dz
[2=3
CEMECTP 3
TK2
Pazngea 6.
KonTtponbHas pabora
1) Haiitu opurunan uzobpaxenus F(p) = +

p-+6p+10
2) Haiigute nzobpaxxenue GpyHkuuu f(¢) = cos® 8t +12e "
3) Haiinute opurnnan uzobOpaxenuss F(p) = p2—+1 .
p(p~+4)

4) Pemnte muddepenmansHoe ypaBaenue x" —2x" +x' =4, x(O) =1, x'(O) =2, x"(O) =-2,

5) Pemute cucremy nuddepeHanbHbIX ypaBHEHHH

x'+y=0, x(0)=1,
y'=2x-2y=0, y(0)=1,

6) Haiitu m3obpaxenue ast f(1) =5+ 2e "

7) Hatitu opurunan qyis F'(p) = +
p-+4p+5

CEMECTP 3

TK3

Pa3zgea 7.

Kontponbhas padota

1) K kakoMy MHTEpBaIy MPUHAJIEKUT KOPEHb ypaBHEHUS x* —4x”> +1=07?

2) B MeTo/1e MOJIOBUHHOTO JieNIeHUs Jis ONpeesieHns] MPUOIMKEHHOT0 3HAaU€HUsI KOPHU X Ha
otpeske (2,6) Hao MONOXKUTH X =3, Xx=4, Xx=5, x=2,5, x=3,5?

3) Ha ckompko vacteil ciemayer pa30uTh MPOMEKYTOK MHTETPUPOBAHUS, YTOOBI 1O (GopMynam
IPSIMOYTOJILHAKOB C TOYHOCTBIO 110 0,1 BBIYMCIUTE HHTErpa . 12 Inx dx.

4) Ilpunss h = 0,1, meTozoM Ditnepa pemte ykazaHHylo 3aaauy Komm 1i1st ypaBHeHUs
y'=y+3x,y(0) =—-1,x € [0;0,5].

5) Meronom Pynre-Kyrra, npunss h = 0,1, Haiinute npuOIMKEHHBIC PEIICHUS




maddepenrmansroro ypasuerus y' = x —y,y(0) = —1,x € [0; 1].
6) [To popmyne mapados, npunsB 2n = 10, BEIYUCITUTE ONPEACIICHHBIA HHTErPal

fol Y pup = 1.

x2+p2

1/3 si
7)BbIunciuTh UHTErpat | /3 SINX 1y ¢ TouHOCTBIO 1o 0,001.

0 x
8)Meronom Ditnepa HaiiTu 3HaueHusi peureHus auddepeHnuampHoro ypapuenus y' = 3x — y,
must koroporo y(1) = 1, B mstu Toukax orpeska [1; 1,5], mpunsis h = 0,1.

Paznen 6-7.

Bonpocsl K KOJIOKBUYMY:

[TonsiTie GQyHKIIMM KOMIUIEKCHOM TIEPEMEHHOM.

®opMyIbl BO3BEACHUE B CTENEHb U U3BJICUYEHHE KOPHS U3 KOMIUJIEKCHOTO YUCIIA.
®opMmyIbl TPUTOHOMETPUYECKHE U TUIIepOoIrUecKre QyHKIUH.

dopmyiibl JorapupmMuUecKas ¥ nokasaTtenbHas (QyHKIIMH KOMIUIEKCHOM MEPEMEHHOIA.
VYcenosus Komu-Prmana.

I"apmonunveckue GyHKINH.

WNuTerpan GyHKIIMY KOMIUICKCHON IEPEMEHHOM 110 KPHUBOM.

Teopema Komu st oTHOCBSI3HOM 00s1aCTH.

Teopema Kot jy1st MHOTOCBSI3HOM 00TacTH.

10. UnTerpansHast popmyna Komm.

11. Pspg Teitnopa, psn Jlopana.

12. Buapl 0cOOBIX TOYEK U UX MPU3HAKH.

13. Beruet ¢pyHKIUMA

14. IIpeobpazoBanue Jlamiaca.

15. Teopema momgo0Owusi.

16. TeopeMa cMeleHuUS.

17. Teopema 3ana3apIBaHuUs.

18. Teopema bopens.

19. Yro Takoe oTaEIEHUE KOPHEH YpaBHEHHUS.

LRI B W=

20. B yem unes rpaduueckoro OTAeACHHUS KOPHEH.

21. TeomeTpuuecKuii CMBICI METOAA XOP.

22. TomeTpuyecKuil CMBICT METO/Ia KaCATEIbHBIX.

23. YeMm ominyaroTcst GOpMYIIbI JIEBBIX U HPABBIX HMPSIMOYTOJLHUKOB?

24. T'eomeTpuueckuii cMbIca Gopmyisl mapadod.

25. Kak npuOamKeHHO BEIYHCIUTE ONPEACIICHHBIN HHTETPAN Pa3IoKEHHUEM TOABIHTETPATEHOM
¢dyukuuu B psin Terinopa(Makiopena)?

26. MeTox HeoTpeIeIeHHBIX KO GHUITUSHTOB MPU PEIICHUN JIMHEHHOTO ypaBHEHMSI.

sl IpoOMeKyTOYHOM aTTeCTAlUM:

OoOM1
[Ipumeps! 5K3aMEHAIIMOHHBIX OUIIETOB:

buner Ne 1
1. CkansipHOE MpOU3BEIECHUE BEKTOPOB.
2. llepBblil 3aMe4aTENbHBINA IPEIEI.

1-Yx
0 =
. lim (—+—x)
3. Beruuciute npenen: gvw \24x
4. Bsbluucnaute uHTErpai I _2x-3 dx
X' —dx—7




buner Ne 2
1. BektopHOE npou3BeCHHE BEKTOPOB.
2. 3aMeHa NepeMEHHOW U METOJ MHTETPUPOBAHUS 110 YAaCTSAM B ONPEAEIEHHOM UHTErpase.
3. Bpruucnure miomaap napajieaorpaMma, IOCTPOEHHOTO Ha BEKTopax a = 3p + 2q
u b= 2p-q, eciu u3BeCTHO, uTO |p| =4, [b| =3 ¥ yrom MexIy BeKTOpamu p 1 q pasen 135°.
3

/ arctg vz d.
4. Beruucnaute uHTErpan !
buner Ne 3
CmMmemaHHOE IPOU3BEICHUE BEKTOPOB.
BriBo mpou3BOHON CTENEHHON (PYHKIIMHN U IPOU3BOIHON JToTapu(PpMUIecKOi (PyHKIUH.

N —

Beruncnure 00beM TeTpasapa ¢ BEpUIMHAMU B TOUKAX Al(=2,4,8), Ax(4,-1,2),
As(-8,7,10),  Ag(-3,4,-2).

buner Ne 4
1. IlpsiMas HaA TIJIOCKOCTH.
2. 3aMeHa mepeMeHHOM, MoIBeICHUE MO/ 3HAK AuQdepeHIinana, MHTErPUPOBAHUS IO YaCTIM

B HEOTIpEICICHHOM UHTErpae.
X

3. HccnenoBars M mocTpouTh rpaduk QyHKINM: YT e
2w
x2 cos x de.
4. BpruuciauTe UHTErpan o
buner Ne 5

1. IlmockocTh B IPOCTPAHCTBE.

2. CBolicTBa ONPEACICHHOTO UHTETpaIa.
o1+ 3r9 — 23 =2,
2.‘?1 - 3.172 + 2.’153 = 0j
3. Meronom Taycca pemure cucteMy ypaBHeHuid | 3% — 28— 23 =4.

4. BeluuciuTe HHTErpa J’ 23)67+2dx

x“+5x+7

buner Ne 6
1. Tlpsmas B mpoCTpaHCTRBE.

2. Meroa npsAMOYroJIbHUKOB, METO/I TPAMIELIUH.
r + bre + x3 =3,
2r1 — 32 + 323 = §,

3. Meroaom I'aycca pemmTe cucTeMy ypaHeHumii \ 221+ 472 — 23 =0.

4. Beruncnure uHTErpa JCO'SS X i
Sin x
buner Ne 7
1. Dnnunc, mapabona.
2. WuBapuantHOCTh muddepennuana 1-ro nopsaka, quddepeHman caoKHONH QyHKIUH.
lim s’

3. Bsruumcmure npepen: *”° in (ch 3x)

w/2

1
/ - dz.
5+4dsinz +3cosz
4. BoluncnuTe UHTETpal o

bumner Ne 8



1. Tlonsrue ¢pyHKUMH, 0OLIHE CBOMCTBA PYHKLNH, Mpees (YHKIIMHU, TEOPEMBI O Mpe/eiax.
2. PexkyppentHas ¢opmyna uig HHTErpaia dx .
()c2 + az)k
3. B ypue 9 6enbix u 1 yepHsbIit mrap. Beraynu cpa3y Tpu mapa. KakoBa BEpOSATHOCTb TOTO, YTO

BCe 11apel Oernbie?
/2
COS T
3+cosz
4. Bbluucnute uHTErpan /3

OoM2
[Tpumeps! S3K3aMeHALIMOHHBIX OUJIETOB:

buner Ne 1
1. AV l-ro nopsinaka, o0uIue MOHITHS, YPaBHEHUS C Pa3IeNISIOIIUMUICS TEPEMEHHBIMHU.
2. IloBepXHOCTHBINM HHTETpal 1-ro poaa, €ro NpUIOKEHHUS.

3. Haiitn maccy mmactunsl: u(x,y) =16x+ 9y2 /12,D:x=1/4,y = O,y2 =16x,y2>0.
4. Pemmuts 1Y y"—4y'+4y =(x—1De”.
buiter Ne 2
1. Onnoponnsie Y 1-ro nopsiaka.
2. IlpowusBoaHas MO HANPABICHUIO.

3. BbUUCINATE HHTETpAT ”jxdxdydz, V:iy=0,y=Lx+z<1,x>20,z>0.
V

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

bumer Ne 3
1. Jluneitnwie JIY 1-ro mopsijaka, METOJ BapyUaIlMU MTOCTOSSHHOW, METOJ] TOJICTAHOBKH.
2. BpluncieHue nMoBepXHOCTHOTO UHTErpaia 1-ro pona.

3. Haittu oObem: V iz=x+y,z=xy,x+y=1x=0,y=0.
4. Ormpenenuts TUIT BEKTOPHOTO MO @ = ( y3 —1)i+zcos x° j —izk .

buier Ne 4
1. VYpaBHeHus B monHbIX AuddepeHimanax.

2. Bpluncienue KpUBOJIMHENHOTO HHTErpana 1-ro poxa.

3. BbIUMCINTH KPUBOJIMHENWHBIM HHTErpal j(4x2 - 3\/; )dl ot Touku A(—1,0) 1o Touku
AB
B(0,1) mo mpsimoii.
4. Paznoxuts B psin Oypbe nepuoanyeckyro QyHKIuw f(x) =7+ x ¢ nepuoaom 27 .

buner Ne 5
1. J1Y BbICIIUX MOPSIAKOB, OOIINE TTOHSTHS.

2. Pag ®@ypse. P @ypbe A1 4eTHBIX U HEYETHBIX (QYHKIUI.



3. BpuuciuTh NOBEpXHOCTHBIM UHTETpal 1-ro pona j _[ zds, O —4acTh THIIEPOOTHICCKOTO

o

napa0osousa z = xy , BoIpe3aHHas LHIHHIPOM x4 y2 =4.

4. Pemmuts JIY xyzdx + y(x2 + yz)dy =0.

buner Ne 6
1. Jluneitnbie JIY BbICIIMX MOPSIAKOB, PEIICHUE JIMHEHHOTO OHOPOAHOTO YpaBHEHUs. MeToz
Ditnepa.

2. 3HakonepeMeHHbIE PSJIbl, YCIOBHAS U a0COTIOTHAS CXOAUMOCTb.

3. BpuucIuTh TOBEPXHOCTHBIM UHTETpaAl 2-r0 pojia ” ydxdz,Tie ¢ —BEpPXHsIS CTOPOHA YaCTH

o
napabosonaa X2+ y2 =z,0<zL2.
+8
4. Pemmuts 1Y y'= xxoy
10x—y
buner Ne 7
1. Jluneiinsle HeogHOpoaHbIe Y BhICIINX NOpsAaKoB. Meron Jlarpanika.

2. BpluncieHue moBepXHOCTHOTO MHTErpana 2-ro pona. ®opmyna Ocrporpaackoro-I'aycca.

3. HaiiTi mOTOK BEKTOPHOTO TOJISI @ Yepe3 YaCTh MOBEPXHOCTH S , BEIPE3aEMYIO MIIOCKOCTHIO
P (HOpMalTb BHEITHSS K 3aMKHYTOW MTOBEPXHOCTH, 00pa3yeMoil TaHHBIMH ITOBEPXHOCTSIMH).
a=yi—-xj+k,S:x*+y>=2z*(z>0),P:z=4.

4. Pemmuts 1Y y =2xpy'+ 5 -
»)
buner Ne 8

1. Jluneiinsle HeogHOpoaHBIE Y coO criennaabHON IPAaBOM YaCThIO.

2. BpluncieHue KpUBOJIMHEHHOTO MHTErpasia 1-ro poxa.
3. HaiiTu moTok BeKTOpHOTO N0 a = 3xzi — 2xi + yk,4epe3 3aMKHYTYIO IOBEPXHOCTb S

X+y+z=2,x=1,

HOpMaJIb BHEMIHIA). S :
(rop ) {xzayzaz=a

L4

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

OM3
[Tpumepsl OMIIETOB Ha 3aYeT:

buner Ne 1
1. Meron HeonpeaeneHHbIX KOAQ(PHUIUEHTOB IPY PEIICHUH JTUHEHHOTO YpaBHEHHUS.
2. Ilpeo6pazoBanue Jlamnaca.

p+3

3 2 *
3. Haiitu opurunan pP+2p*-+3p

4. TlpencraButh B anredpanyeckon popme: ch (3+7u/4).

buner Ne 2
1. Onenka norpemHocTd B hopmyie nmapadod.
2. Nzobpakenne pyHKIIMU XeBHcCaiia, cost, sint.

3. Bbraeptuth 00;1acTh, 3aJaHHYIO HEPABEHCTBAMHU |z <1, —3mp=<argz=<—m/4



Y4y =242,
4. Pemmwnth ypaBHEHUE y(0)=0, ¥ (0)=—2.
buner Ne 3
1. TlonsaTue GyHKIMH KOMILIEKCHOM MMEPEMEHHOM, MPeIe U HENIPEPbIBHOCTD.

2. Teopema nogoOus, ee MpUMEHEHNE.

3. BOCCTAHOBHTH aHATUTHYCCKYIO pyHKImio U (X, )= 3%+ 2xy
2!/”‘}‘39" +y:3et’

0)= "(0y=1.
4. PemmTh ypaBHEHHE y(0)=0, y' (0)=1

buier Ne 4
1. BOSBC,Z[@HI/IG B CTCTICHDb U U3BJICYCHNUC KOPHA U3 KOMIUICKCHOI'O YMUCJIA.
2. Teopema cMelleHUs, €€ MPUMEHEHHUE.

V——l—i—il/é
==,
¥y —3y +y=¢,

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

buner Ne 5
1. TpuronoMerpudeckue u runepOonrnueckie GyHKIIMA KOMIUIEKCHOW MTEPEeMEHHOM.
2. MuddepenuupoBanme n300pakeHus, H300pakeHNe CTETICHHON (QyHKITHH.

3. Haiitu kopHu

3. [IpencTaBuTh B anreGpamdeckoii popme:  Sh (2+mi/4).
z? /4
4. Berurcnuth uHTErpan [— dz, e L- xyra OKpy»KHOCTH |Z| =1, 0<argz<—
1 Z 3
buner Ne 6
1. Jlorapudmuyeckas u mokaszarenbHas (yHKIUN KOMIJICKCHON MEPEeMEHHOM.
2. 'oOMeTpHYECKUI CMBICJ METO/Ia KacaTeJIbHBIX.
.3. IlpencraButh B anredpandeckoit popme (it
2dz
2@ez—1)"
4. Boramcnuts uaterpan 21—l =5/
buner Ne 7
1. OOparHbIEe TPUTOHOMETPUUECKHE U TUTIEPOOTNYECKUE (DYHKITUN KOMITJIEKCHON TTEPEMEHHOM.
2. TuddepeHpoBaHnue OpUrHHaa.

3. IIpencraButh B anredpandeckoit popme Arccos (~5).

2—p

pe~2p*+-5p°
4. Haiitu opurusai:

buner Ne 8
1. ITpousBomHass PyHKITMU KOMITJIEKCHON MTEPEMEHHOM, €€ TeOMETPHICCKUI CMBICIL.
2. NnTerpupoBanue n300pakeHHsI 1 OpUTHHATIA.

3. BOCCTaHOBHTh aHAMTHYCCKYIO ByHKIm0 V=244 —27, [ (O)=1.
4. Vicnonw3yst TeopeMy 00 HHTEIPUPOBAHUHN U300paKEHUSI HAUTH n300paxeHne GyHKITUN
1-¢

f@)= :

t
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