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1. Heas, 32a1a41 U IIAHMPYeMbIe Pe3y/JbTaThl 00y4YeHHUs 0 JUCUMUILIMHE
Marematuka

[lenbto ocBOeHUsA NUCHUIUIUHBI «MaTeMaTtuka» sBIeTCS (opMHUpOBaHUE
JUYHOCTU  CTYJEHTa, pa3BUTHE €ro  CIOCOOHOCTH K  JIOTHYECKOMY H
MaTeMaTH4eCKOMY MBIILUICHUIO, TPUOOPETEHUE HABBIKOB PEIICHUS MaTeMaTHYECKHUX
3a/1a4, a Takxke (OPMUPOBAHUE KOMIIETECHIIMM, HEOOXOIUMBIX ISl UCIOJIb30BaHUS
MaTeMaTUKH B Y4eOHOW, HAy4HOU U MPO(PEeCCHOHATBHOMN eI TeTbHOCTH.

3agayaMy TUCUUIUIMHBI SIBIISTFOTCS:

* copMupoBath y 0O0ydYarONIUXCs MpEJICTaBICHUE OO0 HACSIX U METoaax
BBICILIEW MAaTEMaTUKHU;

* HAY4YUTh O0YUYAIOIIUXCS METOJaM PEIICHUs MaTeMaTHYECKUX 3a/1a4;

* chopMUpOBaTh HABBIKM Yy OOYYaIOIIMXCS IO BBIOOPY METOJIa pEeLICHHUS
KOHKPETHOW MaTeMaTUYECKOU 3a/1a4H;

* TPUBUTH HABBIKM Yy OOyYalONIUXCA K PEIICHUIO TMPHUKIAIHBIX 3a/1a4
METOJaMU MaTeMaTU4YECKOIO aHAJIN3a.

Komnereniuu u uHAUKATOPHI, PopMUpyeEMBIE Y O0YJaIOIITHUXCS

KO)I 1 HAUMCHOBAHUE KOMIICTCHIIUHN KOJI 1 HAMMCHOBAHUEC HWHAUKATOpa

OIIK-1 — ITpumeHsaTh
€CTeCTBEHHOHAYYHBIC U

00IIIenHKEHEPHBIC 3HAHUSI, METOIbI OIIK-1.1 — O6nagaetr HaBBIKAMUA TPUMEHEHUS
MaTeEMaTHYECKOTO aHAJIN3a U MaTEeMaTHYECKOTO armapara

MOJICITUPOBAHUS B TTPO(HECCUOHATLHON

JIEATETBHOCTH

2. Mecto nucuuimiinHbl B cTpykrype OII
[Tocnenyromue aucuuIuinHbl  (Moaynu): Puszuka, MexaHuKa, MOJATOTOBKA K
IPOIIEAYPE 3aIIUTHI U 3aIUTa BBIMYCKHON KBaTU()UKAIIMOHHONW PabOTHI.

3. CTpyKTYpa u coepkaHue TUCUUIIUHBI
3.1. CTpykTypa IMCUMILINHBI
Jlist ouHOM popmBI 00yUeHUs

Bun yuebnoit paboTsl Bceero | Bceero CemecTpbl

3E 4acoB 1 2 3
OBIIAA TPYJOEMKOCTbD ANCIHUITJIMHBI 17 612 | 262 | 252 | 108
KOHTAKTHAS PABOTA* - 309 | 139 | 112 | 58
AVJIUTOPHAS PABOTA 7,3 262 | 120 | 90 52
Jlexkuun 295 | 106 | 52 | 36 18
[IpakTueckue (CEMUHAPCKUE) 3aHIATHS 435 | 156 | 68 | 54 | 34
JlaGoparopHbie paOOThI - - - - -
CAMOCTOATEJIBHASA PABOTA OBYUYAIOHIET'OCA 9,7 350 | 132 | 162 56
[IpopaboTka yueOHOrO Matepuasa 7,7 | 278 | 96 | 126 | 56




KypcoBoii mpoekt

Kypcosas padota

[ToaroroBka K mpoOMeKyTOYHOM aTTECTALUU

IIpoMexxyTouHas arTecTanys:

w
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3.2. Copepxkanne IMCUMILUIMHBI, CTPYKTYpPHPOBaHHOE

BH/JIaM 3aHATHH

no pasiejiaM H

Paszpensr Pacnpenenenune DopMel 1 WNHnexcebr
JUCTIMTUTAHBI a TPYAOEMKOCTH BUJI WHMKATOPOB
§ 10 BuJIaM y4eOHOM paboThl | KOHTpOJIA bopMupyeMBbIX
o ) : e} KOMIIETEHIIN U
C |t B BB
Pazmen 1. 58 12 16 30 TK1,TK3 OIIK-1.1.3, OIIK-
Jluneiinas anrebpa u 1.1y
aHAJTUTHICCKas
TCOMETPHS
Paznen 2. 126 32 44 50 | TK1,TK2, OIIK-1.1.3, OIIK-
MaTteMaTH4eCKUi TK3 1.1V, OIIK-1.1.B
aHanu3. Yacte 1
Paznen 3. 32 8 8 16 TK3 OIIK-1.1.3, OIIK-
Teopus 1.1y
BEPOSITHOCTEN
DKk3ameH 36 36 oM 1 OIIK-1.1.3, OIIK-
1.1y, OIIK-1.1.B
Hroro 3a 1 cemectp 252 52 68 132
Pasnen 4. 156 28 42 86 TK1,TK2, OIIK-1.1.3, OIIK-
MaremaTuuecKuii TK3 1.1V, OIIK-1.1.B
aHanu3. Yactp 2
Pasznen 5. 60 8 12 40 TK3 OIIK-1.1.3, OIIK-
OCHOBBI TEOpHUU TOJIA 1.1y
OK3aMeH 36 36 OM 2 OIIK-1.1.3, OIIK-
1.1V, OIIK-1.1.B
Hroro 3a 2 cemecTp 252 36 54 162
Pasznen 6. 44 8 16 20 TK1,TK3 OIIK-1.1.3, OIIK-
Teopus pynkuuii 1.1y
KOMILJIEKCHOTO
MIEPEMEHHOTO
Paznmen 7. 34 6 10 18 TK2,TK3 OIIK-1.1.3, OIIK-
OnepaimoHHoe 1.1y
WCYHCIICHUE
Pasnen 8. 30 4 8 18 TK3 OIIK-1.1.3, OIIK-
UucneHHble METOAbI 1.1y
3auer OM 3 OIIK-1.1.3, OIIK-
1.1V, OIIK-1.1.B
Hroro 3a 3 cemecTp 108 18 34 56
UTOro 612 | 106 156 | 350




3.3. Coneprxanue TUCUUILTHHBI

Paznen 1. JIunelinas anreOpa u aHaJIMTUYECKAs T€OMETPHUS .

Tema 1.1. Matpuus! u onpeaenurenu. Jlunelinas anredpa

Marpunupl. Onpenenurenu. Meron Kpamepa pemieHuss CUCTEM JMHEHWHBIX
ypaBHeHu. [JlenctBusd ¢ MarpuuaMu. JIMHEHHBIE BEKTOPHBIE IIPOCTPAHCTBA.
JluneliHasi 3aBUCHUMOCTh M HE3aBUCHUMOCTh. Pa3MmepHOCTh M 0a3uc JHUHEHHOTO
npocrpaHcTBa. bazucHbli MuHOp Martpulbl. Panr marpunel. Belunciienue pasnra
Matpuilpl. COBMECTHOCTh CHUCTEM JIMHEHMHBIX ypaBHeHUU. Teopema Kponekepa-
Kanennu. Pemenue cucrem merogom ["aycca.

Tema 1.2. BektopHas anreOpa 1 aHATUTHYECKAsI TEOMETPHUSI

Bekrop. JlexkapToBbl KOOpAMHATBI BEKTOpa MW TOYKW. Hampasnsromue
KOCHHYChl BekTopa. [[nuHa Bekropa. JleneHue oTpe3ka B JAHHOM OTHOUIEHUHU.
JIunelinple onepauuu Haja BekTopaMu. basuc. CkansipHOe, BEKTOPHOE U CMEIIAHHOE
IPOU3BEJCHHS BEKTOPOB, UX FreOMETpUUeCKUil cMbIci. [Ipsmas Ha MIOCKOCTH, BUABI
ypaBHEHUW NpsIMOI Ha TIOCKOCTH. [ImockocTh U npsiMasi B mpocTpaHcTBe. B3auMHoe
PacIONIOKEHHE IUIOCKOCTe W mpsiMbiX. Kpubie BTOporo mnopsnaka. IloepxHocTu
BTOPOTO MOPSJIKA.

Pa3nen 2. Marematnueckut anainus. Yacte 1.

Tema 2.1. BBeneHue B MaTeMaTHUECKUM aHAIN3

[lonsiTHe MHOKECTBa, OoNEpaluu HaJ MHOXKecTBamMu. Bunabl yucen. OyHKIUA
JEHUCTBUTENBHOTO MIEPEMEHHOT0, CIIOCOOBI 3a/1anusl, BUAbl. OCHOBHBIE DJIEMEHTAPHBIC
¢ynkiuu, ux rpaduku. YucioBble mociepoBarenbHOCTH. [lpenen uncnoBoi
nocnenoBatenbHocT. Ilpenen @yukuuu. HenpepsiBHocTh  GyHKIMU. Toukn
pa3phiBa, UX KjIaccuUKaIus.

Tewma 2.2. luddepennnanbHoe ncunciaeHne GyHKIMA OTHON IepeMeHHON

[IpousBonHass (QyHKIHH, €€ TEOMETPUYCCKMA W MEXaHWYECKUH CMBICI.
Huddepennman Gynkiuu. [Ipon3BogHbIe CI0XKHON, 00paTHON (DYHKIIMU, (YHKIIHUM,
3aJlaHHBIX HESIBHO W mMapaMeTpudecku. [Ipon3BogHast CIOKHO-CTENEHHON (DYHKIIUH.
OcHoBHble Teopembl 0 auddepeHnupyeMbix ¢GyHKnuax. [IpousBoaHble U
muddepennmansl  BeicuX nopsakoB. [IpaBuno Jlonurans. Pa3nokeHne OCHOBHBIX
aneMeHTapHbIX (QyHKIMA 1o Qopmyne Teitmopa. HWccnenoBanus (yHkmu wu
mocTpoeHue rpaduka.

Tema 2.3. luddepennuanbaoe ucuncienne GyHKIMNT MHOTUX TIEPEMEHHBIX

OyHKIIMM HECKOJIBKUX IIEPEMEHHBIX, MPEAEHT U HENPEpPbIBHOCTh. YacTHbIE
npou3BoHbIE W AuddepeHmansl MepBoro M BBICHIET0 MOPSAKOB. [IpomsBogHas
CJII0KHOM byHKIUY. [Tonnas IIPOM3BOIHAS. HesBHble byHKIUN.
HuddepennmpoBanre HesiBHBIX QyHKImH. [Ipunoxkenns.

Tewma 2.4. uTerpanbHOe ncUUCIeHUE PYHKIIUHA OJJHON IEPEMEHHON

ITepBooOpa3nas. HeomnpeneneHHBIH WHTETpal W €ro CBOWCTBA. 3aMeEHa
MIEPEMEHHOW W MHTETPUPOBAHUE II0 YacTsIM B HEONPEACICHHOM WHTErpale.
NuterpupoBanne  panuoHalIbHBIX  JIpo0O€il, TPUTOHOMETPUUECKUX  (PYHKIIMIA,
HEKOTOPBIX HPPAlMOHAIBHBIX W TPAHCUEHACHTHBIX GyHKIUN. OnpeaeneHHblil
uHTerpayn, ero cBoMcTtBa. HecoOctBeHHble uUHTerpanbl. ['eomerpuueckue u
MEXaHUYECKUE MPUIIOKEHUS OMPEACICHHOTO HHTETPAJIA.

Paznen 3. Teopus BeposTHOCTEN



Tema 3.1. DnemMeHTBbI TEOpUH BEPOATHOCTEN

OcHoBHBIE mOHATHA Teopun BeposTHocTed. KomOunatopuka. Teopembl
CJIOKE€HMSI 1 YMHOKEHHUs BEPOSITHOCTEN. Y CIIOBHAsI BEPOATHOCTh. DOpMyIia NOJIHOU
BepositHocT. DopMmyna baiteca. 3agaya 0 HaAEKHOCTH dIEKTpUUecKon 1enn. Cxema
bepnymnu pacnpenenenust BepostHoctend. Dopmyna Ilyaccona. CnyuaitHbie
BEJIMUMHBI MU CMOCOOBI WX omnucaHusd. JMCKpeTHas cllydaiiHas BeJIMYMHA, €€
XapakTepucTuku. HemnpeppiBHas ciyyaliHass BEJIWYMHA, €€ XapaKTEPUCTHKH.
HopmainbHoe pacnipeneneHue BEpoITHOCTEN.

Paznen 4. Marematnueckuil ananu3s. Yacts 2.

Tema 4.1. KommuiekcHbie yncna, GopmMbl KOMIUIEKCHOTO 4Kcia. JleicTBus Haj
HUMHU. O0J1aCTU 1 TMHUHM HA KOMIUIEKCHOM TJIOCKOCTH

Tema 4.2. O6bIkHOBEHHBIE AU DepeHInaTbHbIE YPAaBHEHUS

Huddepenunanbiabie  ypaBHEHHs nepBoro mnopsnaka. 3amada  Komm.
HNuddepennpanbuble ypaBHEHHs] BBICHIUX TOPSJAKOB. YPaBHEHUS, JOMYCKAIOIIHUE
NOHWXEHUE Topsaka. JluHeiHsie auddepeHiuanbuble YpaBHEHUS BTOPOrO U
BBICHIETO MOPSAKOB. MeToa BapualMy MOCTOSHHBIX. YPAaBHEHUS C NPABOMl YacCThbIO
crienanbHOro Buja. Cuctemsl nudepeHIMAIbHBIX YpaBHEHUH.

Tema 4.3. Teopus psiioB

Uucnosblie psaabl. [Ipu3Haku CXOAUMOCTH PSAZIOB C MOJIO0KUTEIBHBIMU YJICHAMM.
3HaKomepeMeHHbIe psibl. AOCONIOTHasT W yCJIOBHas CXOAMMOCTh. [Ipu3Hak
JleitOnuma. @yHkuMoHanbHBIE psAabl. OOnacTh cxogumMocTH. CTENEeHHBIE PSIbI.
NutepBan cxoaqumoctu. Teopema AbGens. Psawl Tetinopa u Maknopena. Paznoxxenue
byHkMii B creneHHbie psaabl. [lpunoxkeHus psgoB. Pasnoxkenune GyHKIuNA B
TpUroHoMerpuueckue psaasl Oypee.

Tema 4.4. KpaTHble HHTETpaJIbI

JIBoiiHOW W JAByKpaTHbIM wuHTerpan. CpoictBa. J[BOilHONW wuHTErpan B
MOJSAPHBIX KoopauHatax.  [Ipunoxenus. TpoilHOM UWHTErpan B JEKAPTOBBIX,
WIMHIPUIECKUX U cPepruecKuX KoopauHarax. [Ipunosxxenus.

Paznen 5. OcHOBBI TEOpUU OIS

Tema 5.1. KpuBonuHeitHbIE U TOBEPXHOCTHBIE HHTETPAJIBI

KpuBoimHeiHble  HMHTErpajibl MEPBOrO W BTOPOTO  poja.  YCIOBUSA
HE3aBUCUMOCTH  KPHBOJIMHEWMHOIO  HHTErpaJia OT MYTH  WHTETPUPOBAHUA.
[ToBEepXHOCTHBIN MHTETPAII IEPBOTO U BTOPOTO poxa. [Ipuinoxenus.

Tema 5.2. BeKTOpHBIN aHATU3 U 3JIEMEHTBI TEOPUU TOJIS

Ckansipuble U BeKkTOpHbIe Toiis. [Ipow3BojHast mo HampaBieHuo. ['panueHt.
Hupkynsauuss nosigs BROJAb KpuBOoM. lloToxk mons dvepe3 moBepxHOCTb. Dopmyiia
Octporpanckoro-I'aycca. JIuBepreHmuss BEKTOPHOTO IO, €€ (U3UYCCKUA CMBICI.
@®opmynel Ctokca, ['puna. Potop BekTOopHOro mnojsi, €ro (pU3WYecKUil CMBICI.
[ToreHmanbHOE U CONEHOMAATBHOE TOJISL.

Paznen 6. Teopust GyHKIMN KOMILIEKCHOTO MEPEMEHHOTO

Brruncnenue 3HAYEHUU byHKIIMU KOMILIEKCHOTO IIEPEMEHHOTO.
HuddepennmpoBanne u wuaTerpupoBanne DKII. Psg Jlopana. OcobOble TOUKH.
Boruetsl.  [lpunoskeHuss K BBIYUCICHUIO ONPENEICHHBIX U  HECOOCTBEHHBIX
WHTETPAJIOB.

Paznen 7. OnepalinoHHOE UCUHUCIICHHE

[IpeoOpazoBanue Jlarmaca, OCHOBHBIE CBOICTBa mpeoOpaszoBanuit Jlammaca.



[lpunoxenuss k  pemenuto auddepeHMaIbHbBIX  YpaBHEHUM U CUCTEM
¢ depeHInanbHbIX YpaBHEHUI.

Paznen 8. UuciieHHbIE METOIBI

Wnrtepnonuposanue ¢yHkumid. IlpubnmkeHHoe pemeHue anredpanyeckux
YpaBHEHHM. [Tpubnuxennoe BBIYMCJIEHUE  ONPEACICHHBIX  HHTETPaJoB.
[Tpubnuxennoe pemenue aAuddepeHuuanbHbIX ypaBHEHUH .

3.4. TeMaTH4YeCKHUil IVIAH MPAKTHYECCKUX 3aAHATHIA

Pazpen 1.

Martpunpl. Onpenenurenu. O6patHas matpunia. Meton Kpamepa pemieHus
CUCTEM JIMHEWHBIX YypaBHEHUU. PaHr wmarpuusl. PemeHune cucrteM ypaBHEHUU
metoaom ["aycca.

Bekrop. CkansipHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEIAECHUS BEKTOPOB.
IIpsmass Ha 1ockoct. IlmockocTs W mpsimas B mpoctpaHcTBe. KpuBble BTOpPOro
NOpsIKA.

Paszpnen 2.

Ob6nacte ompenenenus ¢GyHkuuu. YwucioBble mnocienoBaTenbHocTU. [lpenen
YUCIIOBOM mocnenoBarenbHOCTU. llpenen ¢yHkimuu. beckoHeyHO Manbie U
6eckoHeuHo Oonbiine. OTHOCTOPOHHUE TIpeesbl. 3aMeyaTellbHble mpenensl. Touku
pa3phiBa, UX KjIaccupUKaIus.

Boruncnenne mpousBoaHoi ¢yHkuuu. duddepenuupoBanue (QyHKIHM,
3aJlaHHBIX HESIBHO W mapaMeTpudecku. [Ipon3BogHas CI0KHO-CTENEHHON (DYHKIIMH.
['eomeTpuuecknii cMbIci Tpor3BOAHOM. [Ipon3BoiHbIE BRICIINX TTOPsAAKOB. Dopmyna
Jlettonunia. uddepenimansl  BBICIIUX MOPSAKOB. BblunciIeHHE TMpeneaoB C
nomoltisto npapuiia Jlonurans. Pa3noxkeHne 0OCHOBHBIX 3JIEMEHTApPHBIX (QYHKIUMA 11O
dopmyne Teinopa. MccnenoBanust pyHKIIMU U IOCTPOCHHE Tpaduka.

YacTHple TPOU3BOJHBIE TMEPBOTO M BBICHIEr0 TOPsAAKoB. JuddepeHuans.
[IpousBonupie u auddepeHIanbl  CIOKHOW, HEIBHONM (YHKIMH HECKOIBKHX
nepemMeHHbIX. [Ipuoxenus.

3amMeHa NEepEeMEHHONM W HHTETPUPOBAHUME IO YACTSIM B HEONPEACIICHHOM
uHTerpane. VHTerpupoBaHwe pamMOHAIBHBIX JIpoOed, TPUTOHOMETPUUYECKUX
(GyHKIIMHA, HEKOTOPHIX  HPPAIMOHATBHBIX W TPAHCICHACHTHBIX  (PYHKIUH.

Boeruucienue OTIPEICIICHHOTO UHTErpasa. HecoOcTBEeHHBIE HHTETPabI.
['eomeTprdeckre U MEXaHHYECKUE MTPUII0KEHUS ONPEACICHHOIO HHTETpaJa.
Paznen 3.

KomOunaropuka. Teopembl ClI0O)KEHUSI 1 YMHOKEHUS BEPOATHOCTEHN. Y CIIOBHAS
BeposiTHOCTh. Dopmyna mnonHoi BeposaTHocTH. @Dopmyna baiteca. 3amaua o
HaJIe’)KHOCTH 3JIeKTpuueckoil nenu. Cxema bepHynnu pacnpeneneHust BEpOSTHOCTEN.
®opmyna Ilyaccona. JluckpeTHas ciiydaliHas BEJIMYWHA, HENPEPBIBHAS CllydaiHas
BEJIMYMHA.

Paznen 4.

Kowmmnekcupie umucma, GopMbl KOMIUIEKCHOTO 4ucia. JlelcTBus Haj HUMMU.
O6nacTu u TUHUU.

Pemiennie auddepeHnuanbHblX ypaBHEHUM TEepBOro mopsjaka. Peienue
nudpepeHnanbHbIX yYpaBHEHUNW BBICHIUX MOPSAKOB, JOMYCKAIOUIUX IMOHUKEHHE



nopsjka. Pemenue ogHOPOAHBIX U HEOAHOPOJHBIX JMHEHHBIX MU (epeHInaIbHbIX
YpaBHEHUM BBICHIMX MOPSAIKOB C TOCTOSIHHBIMU KOd(pdulineHTamu.

HccnenoBanne CXOAMMOCTH 3HAKOMOJIOXKHUTEIbHBIX M 3HAKOIEPEMEHHBIX
psanoB. HaxoxaeHnue o0nacTy ¢XO0IUMOCTH (PYHKLIHMOHAIBHBIX M CTENEHHBIX PSIOB.
Paznoxenne  QyHkuuii B creneHHodl  psana.  Pasnokenne  QyHKkumMii B
TpUroHoMmeTpuyeckue psjasl Oypobe.

JIBOWiHOW  uWHTEerpan, NOJSIPHbIE  KOOpAMHATBL.  TpOMHOW  HMHTErpas,
UWIMHApPUYECKUe U cheprudeckue koopauHatel. [Ipunoxenus.

Paznen S.

Bbruncienne KpUBOJIMHEHHBIX HWHTErpajoB IEPBOIO W BTOPOTO poja.
[Ipunoxenus. BerunciieHne MOBEpXHOCTHBIX MHTErPAJIOB MIEPBOTO U BTOPOTO poja.

Ckansipable U BekTOpHbIe ToJisi. [Ipom3BogHas mo HampaBieHuto. ['paaueHt.
[ToTok moinsa yepe3 noepxHocTh. Popmyna Octporpanckoro-I'aycca. J(uBeprenuus
BEKTOpHOro mojisi, ee ¢usnueckuii cmbica. @Dopmynsl Crokca, ['puna. Porop
BEKTOpHOTO 1oJjs. [loTeHnnanbHoe U COIEHOUAATBEHOE MOJIS.

Paznen 6. Teopust GyHKIINH KOMIUIEKCHOTO MMEPEMEHHOTO

Breruncnenue 3HaYeHUMN byHKIMN KOMIIJIEKCHOTO EPEMEHHOTO.
Huddepenuupoanne u wunrerpupoanue DKII. Psag Jlopana. OcobOble TOUKH.
Boruetsl. [IpunoxkeHuss K BBIUYMCICHUIO ONPENENEHHBIX U HECOOCTBEHHBIX
UHTETPaJoB.

Pazgen 7. OnepanimoHHOE HCUHCIICHHE

[IpeoGpazoBanue Jlamnaca, HaxoXIEHHE OpPUTHHAIOB U U300pa’KEHUH.
OnepanoHHBIH  MeToA pemieHuss IuddepeHnnanbHbIX ypaBHEHUNW W CHUCTEM
muddepeHIManbHbIX YPaBHECHUH.

Pa3znen 8. UucieHHBIE METOOBI

HNurteprionupoBanue ¢yHknuil. [IpubiamkeHHOe pelieHHe anreOpandecKux
YpaBHEHHUI. [IpubnuxeHHOE  BBIYUCICHHE  OMpPEACNICHHBIX  WHTErpajioB.
[TpubmmxenHoe pemenne auddepeHInanbHbIX YPaBHCHHH.

3.5. TemaTtuueckuii mJiaH J1aOOpaTOpHBIX padoT

JlanHblii BUI pabOThI HE MPEyCMOTPEH YUEOHBIM TJIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi padora

JlanHbIid BUT pabOTHI HE IPEAYCMOTPEH YIECOHBIM IIJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00yYeHUsI

OneHuBaHMe pe3ysNbTaTOB OOYUYEHHUS IO JUCUUIUIMHE OCYIIECTBISICTCS B
paMKax TEKYyIIEro KOHTPOJS W MPOMEKYTOUHOW aTTeCTAallU, MPOBOJMMBIX 10
OamtbHO-peiiTuaroBoit cucreme (BPC).

[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS M0 JUCHHUILIINHE:

YpoBeHb chopMUPOBAHHOCTH
MH/IMKAaTOpa KOMIETEHIHH

o o Hixe o
3ammanu- Boicokuit | Cpennuit Huzkuii
CpEIHEro
Kon Kon pPOBaHHbIE
KOMIIe- | MHAMKATOpa pesyabtatel  |0T 85 10 100 ot 70 no 84| ot 55 10 69| o1 0 mo 54
TEHIIUU | KOMIETCHIIUH | OOyYEeHHs 110 IlKkana oLeHnBaHIs
IUACIIATUINHE
HEY/10B-
YAOBIIET-
OTJIUYHO XOopouro JICTBOpHU-
BOPUTCIIBHO
TCJIIBHO




3a4TCHO HE 3a4YTEHO
3HATH:
OCHOBHEBIE
TOHSITHS U
YTBEPKACHUS 3Haer [Tnoxo
AHATUTUICCKOM 3naer OCHOBHBIE | 3HACT YpoBeHb
TCOMETPHH, MOHSTHSI U | OCHOBHBIC | 3HAHHMA
N OCHOBHEBIE
JTUHCHHON YTBEPXKJC | MOHATUS U | HIKE
MOHSTHS U
anreOpbl,MaTeMa HUS, YTBEPXKAC | MHHHMAI
YTBEPKIC
-THYECKOTO i He | MOXKeET HUS, BHOTO,
aHaJIM3a, TCOPUN ’ ONYCTUTD | JIOMYCKAaeT | JAOIyCKae
» TOP JIOITYCKAET Aomy Aoty Aomy
BEPOATHOCTEH, | '~ HECKOJIBKO | MHOTO T TpyObIc
TEOPHUH MOJI, He TPyOBIX | MEIKUX OIINOKH
CIIEIIMAIbHEIX omrnboK omrnboK
pazzenon
MaTEeMaTHKU
YMETh:
pemath
OCHOBHEBIE
3a/1a9un
AHAITUTHYECKON YmMmeer YMmeer IIpu
OIK-1 | OMK-1.1 TCOMETPHH, Ymeer periarsb periarb pelIeHnn
o JTUHEHHON pemarh OCHOBHBI€ | TUIIOBBIE | THIOBBIX
anredpsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTu
MaTeMaTHYeCKO | YECKUe YEecKue YEeCKue YEeCKHUX
ro aHajIu3a, 3aJa4d, He | 3aJauu, 3aj1aud, 3aja4
Teopuun JOIYCKaeT | JOMYCKAaeT | JOIMYCKaeT | JOoIycKae
BEpPOSITHOCTEH, | OmMHMOOK HEOOJIBIIIA | MHOTO T TpyObIC
TEOPHH TIOJIS, € OmuOKN | OIMUOOK OIIMOKHU
CHeINaIbHbBIX
paznenon
MaTeMaTHKU
BJIQJICTh!
Bnaneer
Bnaneer a
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IYHbI MU BJIa/IeET
OCHOBHBIMU u
MU TUTIOBBIMU | METOJAMH
MeTOoIaMu METOIaMu
MeTOo/IaMu METOJIaMU | pellIeHus
peleHus 3a1au pelieHus
pelieHus pelieHus | 3ajaad,
MaTeMaTHYeCKO 3ajad,
3a/1a4, He 3ajad, JIOTTyCcKae
ro aHanau3a JOITYCKaeT
JOTTYCKaeT JOTYCKaeT | T Trpyobie
MEJKue
91115 () 3 MHOTO OIIHUOKU
OIINOKH
OmuO0K
OueHouHble  MaTepualbl JJIsI  TPOBEJACHUS  TEKYIIErOo KOHTPOJS U

MPOMEXKYTOUYHON arTecTaliu mnpuBeneHsl B llpunoxkeHun k paboueil mporpamme
TV CUUTLIHBI.

[TomHBIA KOMITIEKT 3aJlaHWK W MaTepHajoB, HEOOXOAUMBIX JJIS OIICHUBAHUS
pEe3yAbTATOB OOYUCHHUS MO AUCIUIUIMHE, XPAaHUTCS Ha Kadeape pa3padoTyHKa.



5. YueOHO-MeTONMYecKOe U HH(POPMALMOHHOE o0ecrieyeHne TUCHUILIMHbI

5.1. YueOHO-MeTOAMYECKOE 00ecIeYeHne

OcHoBHag JUTEPATYpa

1. KoHcnekT Jneknuid 1o Bbiclied MaremaTtuke : mnoaHbld kypc / J. T.
[Tucemennbiit. - 12-e u3n. - M. : Aiipuc-lIpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HemoCPEICTBEHHBIN.

2. IlanreneeB, A. B. Teopuss (yHKIMH KOMILJIEKCHOTO IEPEMEHHOIO U
OlepallMOHHOE HCUMCIEHUE B TMpUMeEpax M 3ajadax : ydeOHoe mocobue / A. B.
[TanteneeB, A. C. AxkumoBa. — 3-e¢ usn., ucnp. — Cankrt-IlerepOypr : Jlanb, 2022.
— 448 c. — ISBN 978-5-8114-1921-0. — Tekct : »nextpoHHbiii // Jlanb
aJIEKTPOHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBomcTBO K pemieHWIO 3aqad 10 TEOPUU  BEPOATHOCTEH |
MaTeMaTHYeCKON CTaTUCTUKE : yueOHoe mocobue s By30B / B. E. 'mypman. - 11-¢
u3l. , nepepad. - M. : Beiciiee o6pazoBanue, 2008. - 404 c. - (OcHoBeI HayK). - ISBN
978-5-9692-0194-1. - TekcT : HEMOCPEACTBEHHBI.

4. Teopusi BEpOATHOCTEH M MaTeMaTHYecKas CTAaTHUCTHKA : ydeOHoe rmocoOue
s By30B / B. E. I'mypmas. - 12-e uzg., nepepad. - M. : Briciiee oOpaszoBanue, 2008.
- 479 c¢. : un. - (OcHoBel Hayk). - ISBN 978-5-9692-0192-7. - Tekcr
HENOCPEICTBEHHBIH

5. COopHuK 3amad 1o Bbiciiedd MaremaTuke. C KOHTpOJIBHBIMU paboTtamu. 1
kypc / K. H. JIynry, JI. T. [Iucemennsiit, C. H. ®enun, 0. A. llleBuenko. - 9-¢ uzm. -
M. : Aiipuc-Ilpecc, 2013. - 576 c. : un. - (Beiciee ob6paszoBanue). - ISBN 978-5-
8112-5166-7. - TekcT : HemoCPeICTBCHHBIH.

6. Harancon, U. I1. KpaTkuit Kypc BbICIIEH MaTeMaTHKH : ydyeOHOE mocodue /
WN. I1. Harancon. — 10-e uzn., crep. — Cankr-IletepOypr : Jlans, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — Tekcr : »nekTpoHHBIN //  JlaHB : 3JIEKTPOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/210320.

7. Ilymxkaps, E. A. Kypc mMareMaTuku mjisi TEXHMYECKHX BBICIIUX y4EOHBIX
3aBegeHui : yueonoe mocodue / E. A. [lymxkaps, H. A. bepkos, A. 1. MapTeiHeHKo.
— 2-¢ m3na., ucnp. — Cankr-IletepOypr : Jlawp, 2022 — Yacte 4 : Teopus
BEPOSITHOCTEH W MaTtemaTmueckas cratuctuka — 2022. — 304 c. — ISBN 978-5-
8114-1561-8. — Tekct: onekTpoHHbI / JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/211382.

8. 3amopoxer, I'. . PykoBOICTBO K pemICHHIO 3a7a4 1O MaTEMaTUYECKOMY

aHanu3y : ydeOHoe mocobme / I'. M. 3amopoxen. — 8-¢ uzm.,crep. — CaHKT-
[letepbypr : Jlamp, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — TexkcrT :
ANEeKTpOHHBIN //  Jlane : anexTpoHHO-OMOMMoTeunas cuctema. —  URL:

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

9. Kysnuenos, JI. A. COopHUK 3amaHuii MO BBICIICH MaTtemaTHKe. THUIOBBIC
pacuetsl / JI. A. Ky3neuoB. — 15-e u3g., crep. — Caunxkr-IlerepOypr : Jlanb, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Tekct : »nextpoHHbiii // JlaHb


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

ANIEKTPOHHO-OnOmoTeuynas cucrema. — URL: https://e.lanbook.com/book/279845.

10. ®uxrtenronsn, I'. M. OcHOBBI MaTeMaTHdeckoro anamm3a. Yacte 1 / I'. M.
®uxteHronpl. — 15-¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct : »nexkTpoHHbIN //  JlaHb : SIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/289001.

11. ®uxtenronsn, I'. M. OcHOBBI MaTeMaTH4YecKoro aHanmm3a. Yacte 2 / I'. M.
®duxteHronbl. — 14-e uzn., crep. — Cankr-IletepOypr : Jlans, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct : »ieKTpoHHBIN //  JlaHb : SIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/297692.

JlononHUTENbHAS TUTEPATYpa

1. Hemuposuu, b. I1. COopHHK 3a/ay ¥ yOpaKHEHHH MO MaTeMaTUYeCKOMY

aHanuzy : yueOHoe mocobue nist By3oB / b. Il. lemunoBuu. — 24-e¢ usn., crep. —
Cankr-IlerepOypr : Jlanp, 2022. — 624 ¢. — ISBN 978-5-8114-9078-3. — Tekcr :
ANEKTPOHHBIN //  JlaHb : 2JeKTpoHHO-OmMOnmoreunass cuctema. —  URL:

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

2. IlyraueB, B.C. Teopus BeposiTHOCTE M MaTeMaTHyecKas CTATUCTHKA :

yuebnuk / B.C. IlyraueB — Mocksa : TpancnoprtHas kommnanus, 2017. — 496 c. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Tekcr
BJICKTPOHHBIM.

3. Munoctes, B. b. Kypc matemaTuku a1 TEXHUUYECKHX BBICIINX Y4EOHBIX
3aBefeHui : ydyeObHoe mocobue / B. b. Mwunocues, B. A. Jlaxoeckuii, A. W.
MapteiHeHko. — 2-¢ u3g., ucnp. — Cankr-IletepOypr : Jlanp, 2022 — Yacts 2 :
OYHKIIMN HECKOJIBKUX MepeMeHHbIX. MHTerpanbHoe ucuucienue. Teopus moyns —
2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — TekcT : snmekTpoHHbIl // JlaHb :
3JIEKTPOHHO-OMOMHMoTeunas cuctema. — URL: https://e.lanbook.com/book/211355.

4, Munocnies, B. b. Kypc maTteMaTtuku sl TEXHUYECKHUX BBICIIMX YYCOHBIX
3aBeieHuH : yueOHoe nocobue / B. b. Munoctes, B. I'. 3y6koB, B. A. JIsxoBckuit. —
2-¢ m3x., ucnp. — Cankrt-IlerepOypr : Jlanp, 2022 — Yacte 1 : AHamuTuydeckas
reomerpus. Ilpenensl u psaapl. @yHKIMKA U DpoU3BOAHbBIE. JIMHEWHAs U BEKTOpHAs
anrebpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : 31eKTpoHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopus BeposTHOCTEl M MaremaTH4ecKas CTaTucTUKa. ba3oBbll Kypc ¢
nmpuMepaM M 3amadamu : ydeOHoe mocobue s By3oB / A. U. KubG3yn, E. P.
I'opsimaoBa, A. B. HaymoB ; mox pea. A. W. Ky63yna. - 3-e u3a., nepepab. u jgorm. -
M. : OUSMATIIUT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Texkcr :

HETIOCPEICTBECHHBII
6. MBanos, b. H. Teopust BeposTHOCTEW W MaTeMaTHYeCKash CTATUCTUKA :
yaeOHoe mocooue / b. H. UBanoB. — 2-¢ m3x., ucnp. u gon. — Cankr-IletepOypr :

Jlanp, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — TekcT : anmekTpoHHbI // JIaHb

: SJIEKTpOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/206201.
7. OObikHOBeHHBIE AU DepeHIanbHbie ypaBHeHUs : yueOHoe nocooue / 3.X.

3akuposa. - Kazansp : KI'DY, 2007. - 57 c¢. - 27.88 p. - TekCT : HENOCPEICTBEHHBIN.



N. AdanacweeBa [u ap.]. - Kazasp :

8. IlpakTuueckue 3ansaTus no marematuke (1 cemectp) : mpaktukym / coct. T.

HEIOCPEICTBEHHBI.
9. IlpakTHueckue 3aHATUS TI0 MaTeMaTUKe (2 ceMecTp) : MPaKTUKyM / COCT.: 3.
X. 3akuposa, H. B. Hukonaesa. - Kazaup : KI'QVY, 2011. - 111 c. - 4047. - Tekcr :
HEMOCPEICTBEHHBIM.

5.2. MudopmannonHoe odecnevyeHmne

5.2.1. DeKTpOHHBIE U UHTEPHET-PECYPCHI

KI'DY, 2011. - 120 c¢. - 4039. - Tekcr :

Ne
/1

HanmeHoBaHMe 3NEKTPOHHBIX U HHTEPHET-PECYPCOB

Ccrlika

DneKTpoHHO-O0ubIMoTeuHas cucrema «JIaHby

https://e.lanbook.com/

2 |DnexTpoHHO-OMOMMOTEUHAs crcTema «iD0OKS.ru» https://ibooks.ru/
3  |DnexTpoHHO-OMOIHOTEUHAs crcTema «DOOK.ru» https://www.book.ru/
4 | DHIUKIOIEINH, CIOBAPH, CIIPABOYHUKH http://www.rubricon.com
5 |llopran "OtkpeiToe 0Opa3zoBaHue” http://npoed.ru
6 |EmuHoe oKkHO nocTyma K oOpa3zoBarebHbIM pecypcam  |http://window.edu.ru
5.2.2. Ilpodeccuonanbupie 0a3bl gaHHbIX /| HMH(MOpMaMOHHO-CIIPaBOYHBIC
CHUCTEMBI
Ne HaunmenoBanue npodeccnoHanbHbIX 0a3 TaHHBIX Anpec Pesxam
/11 JIOCTyTIa
1 |Poccuiickas HanMoOHaIbHAsS OMOIHOTEKA http://nlr.ru/ http://nlr.ru/

http://elibrary

2 |Hayunas snexkrponnas oubnuoreka eELIBRARY.RU http://elibrary.ru U
3 |HanmonanwsHas snexTponHas 6ubiaonoreka (HOB) ?ttps://rusneb.ru hrtJE)S://rusneb
4 | Textmeckas Gubmorexa http://techlibrary |http://techlibr
ru ary. ru
5 |Obmepoccuiickuit MaTeMaTHYECKUN OpTAal nttp:/fwww.mat - ttp:/www.m
ep P hnet.ru/ ath net.ru/
5.2.3. JIuniecH3MOHHOE ®W  CBOOOJHO  pPacHpOCTpPaHAEMOE  IPOrPaMMHOC
oOecrieueHne AUCITUTUIMHBI
Ne HaumeHoBaHKE TPOTPaAaMMHOTO PexBu3UTHI
Onucanue
/i obecrieueHHs IO ITBEPKTAFOTIIHX
ITonp30Barenbekas 3A0
1 |Windows 7 IIpodeccuonanshas (Starter) OTIL3OBATEIIRC "CodrJlaitaTpeiin"
OTEPAIMOHHAL CHCTEMA |N: 50| 25486 o1
I 3A0
2 |Windows 7 IIpodeccuonansHas (Pro) OTIb3OBATCIBCIAT "CodrJlaitnTpeiin"
OTEPALIMOHHAS CHCTEMA |\ 511 95486 or



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/

[Taker NPUKTATHBIX |,
3 MATLAB Academic new Product From[ DOTPaMM A "Co¢rJlaitnTpeiin"
10 to 24 Group Licenses (per License) DCIICHIA 38%N02013.39442  Hemckon.
TEXHUYECKUX
o npaBo. beccpouno
BBIUUCIICHUH.
Cucrema noucka|CBoOOIHAS  JIMLEH3US
4 |bpayzep Chrome uHpopmanuu B ceru|Hewnckir. pagso.
HHTECPHET beccpouno
[Taker mporpamm misi|CBoOoaHAsT — JIMIICH3UA
5 |Adobe Acrobat co3manusi U npocmoTpalHeuckr. pago.
datinos popmarta PDF |beccpouno
IO mnst apdexrtuBHOrO|CBOOOAHAS  JTHIICH3US
6 [LMS Moodle OHJIAIH- Hewuckor. paBo.
B3aNMO S CTBHSI beccpouno

6. MaTepuajbHO-TEXHUYECKOE o0ecredeHne TUCIMTITHHbI

Hanmenosanue Buna

HawnmenoBanwme yaeOHOIM

yueOHOH paboThI ayJUTOpHUH, Ilepedyennr HEOOXOAMMOTO O0OOPYIOBAHUS H
CIelMaIu3upPOBAHHON TEXHUYECKUX CPEACTB 00ydIeHUs
nabopaTopuu
Jlexumu YuebHast ayquTopus IS Crnenmann3upoBaHHaS yueOHas Me0Oeb,
MIPOBEJICHUS 3aHITUI TEXHUYECKHE CPEACTBA OOYUCHHUS, CITy>KaIlue
JIEKIIMOHHOTO THUIIA JUTSL TIpEAICTaBJIeHUsT y4eOHOU MHGbOpMAIIN
(0-302, 1-304, 1-502, [1-504, | Gonpmoii aymuropun (MyIbTHMEIHMHHBIIA
A-102, 1-104, B-103, B-303) MIPOEKTOP, KOMITbIOTEP (HOYTOYK), DKpaH),
JEMOHCTPAIIIOHHOE obopynoBaHue,
y4eOHO-HaTJIsITHBIE TTOCOOuS
[Mpaktnyeckne  |YveOnas  aymuropus  w| Crienuanu3upoBaHHas ydeOHas MeOels,
3aHATHUA NpoBeJICHU 3aHATHH| TEXHUUECKUE cpencraa oOyueHust
CEMHMHAPCKOI'O THI,| (MyTbTUMEIUHHBIN MPOCKTOP, KOMIIBIOTEP
TPpYHIOBBIX n I/IH,I[I/IBPIZ[X- (HOYT6YK), 3KpaH) u 1p.
AJIBHBIX KOHCYJIbTalll!,
TECKYLICTO KOHTPOJIA n
MPOMEKYTOUHOM aTTecTaluu
(1-417, JI-412, J1-404, JI-517,
1I-701, JI-702, 1-703, M-617,
J1-323, J1-508, /I-116, B-406)
CamocrostenpHaa |KoMIbrOTepHBIN Ki1ace ¢ Crneuunanu3upoBaHHas yueOHas meOenb Ha
pabora BeixozioM B Muteprer B-600a,6 | 30 mocamounsix mect, 30 KOMIBIOTEPOB,

TEXHUYECKUE cpencTBa o0OyJdeHHs
(MyJIBTHME-IMHHBIA TIPOCKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BHJIEOKAMEDHI,
nporpamMMHoe o0ecrieyeHue

YurannHbIN 3a1
OnOIMOTEKU

Crnenanu3upoBaHHas MeOeIb,
KOMIIBIOTEPHAsI TEXHUKA C BO3MOXHOCTBIO
BbIX0J1a B MIHTepHeT 1 o0ecrnieueHneM
nocryna B OMOC, 3kpaH, MyabTUMEAUUHBIN
IPOEKTOP, MPOrpaMMHOE oOecrieyeHne




7. Oco0eHHOCTH OPraHu3anuu 00Pa30BaTENIbLHON AeSITeJbHOCTH IJIS JIUIL €
OrPaHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJINI0B

JIuiia ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) 1 MHBaIMIbl UMEIOT
BO3MOXXHOCTh OECHIPEMNSTCTBEHHO MEepeMENIaThCcsi M3 OJHOTO yueOHO-T1a00paTopHOro
Kopryca B JpYyroi, MOAHATHCS Ha BCE ATAXKU YueOHO-Ta00paTOPHBIX KOPIYCOB,
3aHUMAaTbCsi B Y4YEOHBIX M HWHBIX TOMEHICHUSIX C Y4eTOM OCOOEHHOCTEH
MCUX0(U3UYECKOTO Pa3BUTHUS U COCTOSIHUS 310POBBAL.

Jnst o6yuenuss muu ¢ OB3 M MHBaJIMIOB, MMEIOIIUX HApyUIEHUS OMOPHO-
JIBUTATEJILHOIO arapaTra, 00ecleueHbl YCIIOBUsI OeCHpensTCTBEHHOIO JOCTYyMa BO
Bce yueOHbIe nomenieHus. MHpopmalus o crenuanbHbIX YCIOBUAX, CO3JJaHHBIX IS
oOyvaromuxcs ¢ OB3 u wuHBaNIMIOB, pa3MelleHAa Ha CcailTe yHUBEPCUTETA
www//kgeu.ru. iMeeTcst BO3MOKHOCTh OKa3aHUsI TEXHUYECKOM MTOMOIIA aCCUCTEHTOM,
a TaKXKe YCIYT CypAONEePEBOTYUKOB U TU(DIOCYPAONIEPEBOTINKOB.

Jlist ananTanuu K BoctpusaTuio JuiiamMu ¢ OB3 u uHBaMaaMu ¢ HapyIIEHHBIM
CIIyXOM CIIPaBOYHOr0, y4eOHOro Marepuajia MO JUCHUIUIMHE O00ECTIeYMBAIOTCS
CJIEIYIOIINE YCIOBUS:

- JUIS JTydIIIeH OPUCHTAIIMU B ayJUTOPUH, TPUMEHSIOTCS CUTHAJIBI OTIOBEIICHUS
0 HayaJie U KOHIIE 3aHsTHS (CIIOBO «3BOHOK» MUIIIETCS HA JJOCKE);

- BHUMaHHUE CJIa0OCHBINIAIeT0 O0y4Yalomerocss MPUBIEKACTCS Ie1arorom
KECTOM (Ha TUIeUO KJIaJeTCsl pyKa, OCYIIECTBISETCS HEPE3KOE MOXIIONbIBAHKE);

- pazroBapuBasi ¢ OOy4YalOIIUMCS, NEAArorMYeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKMMHU TMPEJIOKECHHUSIMHU, OOecreynBas BO3MO>KHOCTh
YTEHUS 110 Ty0aMm.

KoMmmnencanust 3atpynHEHHII pPEYeBOrO0 M HWHTEIUIEKTYaJIbHOTO Pa3BUTHS
c1aboCIbIIIAIIMX 00yJarOIIMXCS TPOBOIUTCS MTyTEM:

- HCTIOJIb30BAHUS CXEM, TMarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAIUH C
TUMEPCChUIKAMU, KOMMEHTUPYIOIUMHE OTACIbHBIE KOMITIOHEHTHI H300paKCHUS;

- PETYJISIPHOTO TMPUMEHEHUs YIPAKHEHWH Ha Tpa@UuecKoe BbIJICICHHUE
CYIIECTBEHHBIX NMPU3HAKOB MIPEIMETOB U SIBIICHU;

- obecrieueHUsT BO3MOXKHOCTH JIJiIi  OOYy4aromerocss TMOJYYUTh aJPECHYIO
KOHCYJIBTAIIMIO TI0 3JIEKTPOHHOM MOYTE MO MEPE HEOOXOAMMOCTH.

st amanranmu K Bocupusitrio guimamu ¢ OB3 u nHBanuaaMu ¢ HapylIeHUSIMU
3peHUs CIIPaBOYHOTO, y4eOHOrO, MIPOCBETUTEITHCKOTO MaTepuania,
MPETYyCMOTPEHHOTO 00pa30BaTEeNbHON MPOrPaMMON MO BHIOPAHHOMY HAIPaBJICHUIO
MOATOTOBKH, 00ECIIEYUBAIOTCS CIICTYIOIINE YCIOBUS:

- BeZleTCA ajanTtanys oQUIMaIbHOTO caifTa B ceTH MIHTepHET ¢ y4eToM 0COOBIX
MOTPeOHOCTEW MHBAIHJIOB 110 3PEHUI0, 00ECIIEYNBACTCS HAJTMYHE KPYIMHOMIPU(TOBOH
CIIPaBOYHOM MH(GOPMAIIUH O PACITUCAHUH YUSOHBIX 3aHSATHH;

- MeJJaTOTUYECKUH pabOTHHUK, €ro coOecemHWK (MPU HEOOXOAUMOCTH),
MPUCYTCTBYIONINE HA 3aHSATUU, MPEACTABISIOTCS 00YYAIONIUMCS, TIPU ITOM Ka Kbl
pa3 Ha3bIBaETCS TOT, K KOMY MEIarornuecKuii pabOTHUK o0paliaercs;

- IEUCTBUSA, JKECTHI, MEPEMEIICHUS TMEJarormuecKoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyatHass uHpoOpManus MOpeAocTaBisieTcss KpynHbIM 1mpudptom (oT 18
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MIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- obecreunBaeTcsi HEOOXOJUMbBIA YPOBEHBb OCBEIIEHHOCTU MMOMEIIICHUH;

- IPEAOCTABISAECTCA BO3MOXKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSTUN U MPABO 3aMUCU OOBSICHEHUN HA MTUKTO(POH (10 KEeJTaHUI0 00YJaIOIIUXCs).

dopma DpOBEHECHUA TEKYIIEM U INPOMEXKYTOUYHOW aTTECTAllUU U
oOyuaromuxca ¢ OB3 u MHBaIMIOB OmNpeaesieTca NeAarorudeckuM pabOTHUKOM B
COOTBETCTBHM C y4eOHbIM mmaHoM. IIpu HeoOxomammoctu oOydaromemycsa ¢ OB3,
MHBAJUAY C YYETOM UX MHIMBHIYATbHBIX NMCUXO(PU3NUYECKUX OCOOCHHOCTEN JaeTcs
BO3MOXHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTAIUIO YCTHO, MUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEpe, B (popMe TECTUPOBAHUS U T.II., TMOO MPEenOCTaBIsSETCS
JOTIOTHUTENIbHOE BpeMsl ISl OJrOTOBKH OTBETA.

8. MeTonnueckue peKOMEHIANUM JJIA NpenogaBatesieil M0 OpraHu3alMu
BOCIIUTATEJbHOI PadoThI ¢ 00yYaAOIIMMHCH.

Mertoaudeckoe o0ecrnieueHre MpoIecca BOCIUTaHUS O0yJarOITUXCsl BBICTYIIAET
OJIHUM W3 ONpEACNSIoNMX  (aKTOpoB  BHICOKOTO KadecTBa 0Opa3oBaHUS.
[IpenogaBarens By3a, JAEMOHCTPUPYS BBICOKMM Npo(ecCHoHATU3M, D3PYAUIHUIO,
YETKYIO TPAKIAHCKYIO TIO3UIIUI0, CAMOIUCIMIUIMHY, TBOPUECKUHN MOIX0/ B PEIICHUH
npodeccuoHaIbHBIX 3aJlad, B XO0jAe¢ 00pa3oBaTEIBLHOTO IMpoIecca CIOCOOCTBYET
bopMUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipy peanuzanuu JUCHUIUIMHBI TPENOJaBaTelb MOXKET HCIIOJIb30BaTh
CJICAYIOIINE METOJIbl BOCIIUTATEIHHON pabOTHI:

- MeToabl (POPMHUPOBAHUS CO3HAHUA JIMUYHOCTH (Oecena, MUCITYT, BHYIIECHHUE,
UHCTPYKTaX, KOHTPOJb, OOBSCHEHHE, IpPUMEP, CaMOKOHTPOJIb, pacckas, COBET,
yOeXIeHHE U JIp.);

- METOJIbl OpPTaHW3aIMHU JCITEIHPHOCTH W (OPMHPOBAHMS OIBITA IMOBEICHHS
(3amaHue, OOIICCTBEHHOE MHEHHE, IeJarorudeckoe TpeOboBaHHE, TOpyUYCHUE,
NpUy4YEHUE, CO3JJaHNE BOCIIUTHIBAIOIIMX CUTYAI[Ui, TPEHUHT, YIIPAXKHEHUE, U AP.);

- METOJbl MOTHBALUM JCATEILHOCTH W TOBEICHHS (0J00peHHE, MOOIIPEHUE
COIMAJIbHOM AaKTUBHOCTU, IIOPUIIAHWE, CO3JJaHUE CHUTyalluid Yycrexa, CO3/1aHue
CUTYalMH 1151 SMOLIMOHAILHO-HPABCTBEHHBIX MIEPEKUBAHUM, COPEBHOBAHUE U JP.)

I[Ipy peanuzamuu JUCHUIUIMHBI  TperojaBaTeldb JOMKEH  YYUTHIBATH
CJIEYIOIINE HAMIPABJICHUS BOCIIUTATEILHON 1€ TEILHOCTH

I'pasxcoancroe u nampuomuueckoe gocnumanue:

- popmupoBaHre y O0OYYaAIOMIMXCS IIEJIOCTHOIO MHPOBO33PEHUS, POCCHUCKOM
UJCHTUYHOCTH, YBOKEHUS K CBOCH ceMbe, OOIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMbE 1
00IIIeCTBE JYXOBHO-HPABCTBEHHBIM U COIIMOKYJILTYPHBIM IICHHOCTSIM, K HAITMOHATIBHOMY,
KyJIbTYPHOMY W HCTOPHUYECKOMY Hacieauto, (GopMUpOBaHHE CTPEMIICHHSI K €ro
COXPAHEHMIO M Pa3BUTHIO;

- popmMupoBaHKe Y 00YJAFOIIUXCS AKTUBHOW TPAKIAHCKOW ITO3UITUH, OCHOBAHHOM
Ha TPAJUIIMOHHBIX KYJIbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSX POCCHICKOTO
oOmiecTBa, JJisi TOBBIIIEHHS CIIOCOOHOCTH OTBETCTBEHHO PEANM30BHIBATh CBOU
KOHCTUTYIIMOHHBIC TIpaBa 1 00SI3aHHOCTH;

- pa3BUTHE TTPABOBOM M MOJUTHUYECKOU KYJIbTYpPhl 00yUAIOITUXCS, PACIIUPEHUE
KOHCTPYKTUBHOT'O Y4YacTHsl B MPUHATHM PEIICHUM, 3aTpardBalolMX WX IpaBa H



MHTEPECHI, B TOM YHCII€ B PA3IMYHBIX (DOpPMaAx caMOOpraHU3ALNK, CAMOYIIPABICHUS,
00IIIECTBEHHO-3HAYMMOM JIEATEILHOCTH;

- popMupOBaHHE MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJIAIOINIMX  HPOTHUBOCTOSATH  JKCTPEMHU3MY,  KceHOpoOHH,
JTUCKPUMHUHAIIMA TIO COIMAJbHBIM, PEJIIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpPU3HAKAM, MEXKITHUYECKOM M MEXKKOH()ECCHOHAIBHON HETepIUMOCTH, JPYTrUM
HETaTHBHBIM COIUATIBHBIM SIBJICHHSIM.

Jlyxoeno-npascmeennoe gocnumanue:

- BOCIIUTAHWE YYBCTBAa JIOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIIMBOCTH,
YBKEHUS K POJUTENSIM, YUUTEISIM, JIFOJIIM CTapIIero NOKOJEHUS;

- popMupoBaHMEe TPHUHIMIOB KOJUIEKTUBU3MA U  COJUAAPHOCTH, JyXa
MUJIOCEPAUST M COCTpaJaHMs, NPUBBIYKKA 3a00TUTHCS O JIIOASX, HAXOJSAUIUXCS B
TPYAHOM KU3HEHHOU CUTYaLUH;

- opMupoBaHKE COJMIAPHOCTH M YYBCTBA COLIMAIILHOM OTBETCTBEHHOCTH I10
OTHOIICHUIO K JIOJSM C OTPaHUYECHHBIMU BO3MOXKHOCTAMH 3[I0POBbSI, IPEOOJICHUE
NICUXOJOTHYECKUX OapbepoB IO OTHOUIEHUIO K JIOJAIM C OrpaHUYEeHHBIMHU
BO3MOKHOCTSMH;

- popMUpOBaHUE SMOIMOHAIBLHO HACBHIILIEHHOTO W JYXOBHO BO3BBIIICHHOTO
OTHOIIEHUSI K MUPY, CIOCOOHOCTH M YMEHUS MepeaaBaTh APYIHMM CBOM ACTETUYECKHUNA
OTIBIT.

Kynemypno-npoceemumenvcrkoe 6ocnumanue:

- popmMupoBaHHE CTETUYECKON KapTUHBI MUPA;

- popmMupoBaHKe yBaX)eHUS K KYJbTYPHBIM IIEHHOCTSIM POJHOIO TOpOJia, Kpas,
CTpaHBbI;

- IOBBIIICHHUE NTO3HABATEILHON aKTUBHOCTH O0YyYaIOIIHUXCSI.

Hayuno-obpazosamenvroe 6ocnumanue:

- popMHpoOBaHKE y O0YJAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- popmMupoBaHKEe yMEHHUS MOTy4YaTh 3HAHUS,

- popMupoBaHNEe HABBIKOB aHANIM3a UM CHUHTE3a MH(GOpMAIMH, B TOM YHUCIE B
npodeccroHaabHON 00JIaCTH.
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OneHouyHble MaTepHaibl MO AUCHUIUIMHE, MPEIHA3HAYEHHBI JJIsI OLICHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUS KOMIIETEHIIUM.

OueHnBaHuE pe3yJbTaTOB OOY4YEHUS MO JUCHUIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero koHTpoJisa (TK) u nmpoMexxyTodHOM aTTecTaluu, MPOBOJUMBIX IO
6abHO-peiiTunroBoit cucreme (bPC).

1.Texnonornueckas kKapra

Cemectp 1
PeitTuHroBBIE TOKA3aTEHN
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Pa3nen 1. « JIuneitnas anrebpa | TK1
Y AaHAUTUTUYECKAS] TEOMETPUSI»
b 15 | 0 15 | 15
Paznen 2. «Marematuueckuit
ananu3. Yacte 1»
KonTponshas pabora 15
Pazgen 2. «MaremaTnaeckuii TK2
15| 0 15 15
ananu3. Yacte 1»
KonTponsnas pabora 15
Pa3znen 1. « JIuneiinas anreopa | TK3
Y aHAJIUTUYECKasi TE€OMETPHUS»
Paznen 2. «MaremaTudeckuit
25 | 0 | 25 25
ananu3. Yacte 1»
Paznen 3. «Teopus
BEPOATHOCTEW»
KontponbsHas pabora 15
Komokeuym 10
IIpomexyTounas arrectauuss | OM1 0-45
(3x3amen)
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0-45
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Cemectp 2
PeliTuHroBBIE TOKA3aTENN
| =) =
§ lé‘ o 5 o E () =
4 4 o | 3 <
25| B| 2z E|EY E|EC | f s
=g | 5| EF| S|EBEH S|EH | © &
Haumenosanue pasznena = 2| 8 x| 2|8« : S o 2 S
S = =) = bl o =
2 9 = Ez| 5|3 E| 23 £| B 3
o = =| 55 |58 g5 &8 ~ g
& S 5 Sl e85 2|25 £
2| E =} 2| E g «
i © 5 [t &
5 o o | S O | o\©
2l = FlE | BElHE =




Paszgen 4. « MaremaTuueCcKuii
anamms. Yacts 2»

TK1

15

15

15

Kontponbsnas pabora

15

Paszgen 4. « MaremaTuueCcKuii
anamms. Yacts 2»

TK2

15

15

15

KontponbsHas pabora

15

Pa3znen 4. « MaTeMaTH4eCKUM
aHanu3. Yacte 2»

Pa3znes 5. «OcHOBBI TEOpUH
TTOJISI»

TK3

25

25

25

KontponbsHas pabora

15

Komnoksuym

10

ITpoMesKyTOYHAS ATTECTAIUS
(3x3amen)

OM2

0-45

B nucemennoi hopme mo
ouneram

0-45

Cemectp 3

HaumenoBanue paznena

®opMBbI U BUJ
KOHTPOJIS

PeliTHHTOBEIE TTOKA3aTEIN

| TekyIHii KOHTPOIIH

JlonoJIHUTETbHBIE

oautel k TK1

Il Texymmii KOHTPOJIb

JlomoJIHUTETbHBIE

Oamwel Kk TK2

Il Tekymuii KOHTPOIH

I[OHOJ'IHI/ITCJ'ILHHC

Oamwel Kk TK3

Htoro

IIpomexxyTouHas
aTTecTarus

Pa3nen 6. «Teopus hyHKImit
KOMIUTIEKCHOTO IEPEMEHHOT 0%

TK1

15

15

-
a1

KonTponbsHas pabora

15

Paznen 7. «<OnepanmonHoe
UCUUCIICHUE»

TK2

15

15

15

KonTponbsHas pabora

15

Pa3nen 6. «Teopust pyHkumii
KOMIUIEKCHOT O TICpEMEHHOT 0%
Paznen 7. «OnepanuonHoe
HCUHCIIEHHE»

Pasgen 8. «HucneHusle
METOIBI»

TK3

25

25

25

Kontponbhas pabora

15

KonnokBuym

10

ITpome:xxyTouHas aTTecTallUSA
(3auer)

OM3

0-45

B nucemenHoit gpopme mo
owmteram

0-45




2. OueHOYHbIe MaTePHAILI TEKYLLEr0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTecTaluu

[Ilkasia OIIEeHKH PEe3yJIbTATOB 00YUYEHUs MO TUCHUILIUHE:

YpoBeHb chOpMHUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIIMHU

o o Hixe o
Bricokuit | Cpeanuit Huzkni
3amianu- CPCAHETO
Koz Koz POBAHHBIE |67 85 510 100| 0T 70 110 84| 0T 55 110 69 | 0T 0 110 54
KOMIIe- | WHIWKATOpa PE3YIbTaThI
TEHIMH | KOMIIETEHIIMU | OOYUYEHUS 11O Illxana oneHnBaHUs
MCIIAILINHE HEY/I0B-
AHCIL yIOBIIET- YA
OTJINYHO XOPOIIO JIETBOPH-
BOPUTEIBHO
TCJIIBHO
3a4TEHO HE 3aYTEHO
3HATE:
OCHOBHEBIE
[MOHATHS U
BEPKICHUSA
YTBEPAA o 3HaeT ITmoxo
AHAITUTAYECKON
OCHOBHBIE€ | 3HAET YpoBeHb
T€OMETPHH, 3HaeT .
oy MOHATHS M | OCHOBHBIE | 3HAHUMH
JIMHEHHON OCHOBHEBIE
YTBEPXKJC | MOHATHUS M | HIDKE
anreopsl, MOHATUS U
HUSI, YTBEPXKAC | MHHHMAJ
MaTeMaTH4YeCKO | YTBEpKIIE
MOXKET HUSL, BHOTO,
ro aHajau3a, HUS, HE
JOTYCTHTD | IOTIYCKaeT | JIOIycKae
TEOPUH JOTTyCKaeT
. HECKOJILKO | MHOT'O T TpyObIC
BEpPOSITHOCTEH, | OmMHMOOK
HE TPYOBIX | MEIKHX OIIMOKHU
TEOPHH TIOJIS,
OIINOOK OHINOOK
CHEHUAILHBIX
paszuenoB
MaTEMAaTHUKU
YMETh:
peniaTh OCHOB-
HBIE 3aa4n
AHAIIUTUYECKOU YMmeer YMmeer [Ipu
OIIK-1 | OIIK-1.1. T€OMETPHUH, Ymeer penaTh pemath pelieHnu
JIMHENHON penath OCHOBHEIE | TUIIOBLIE THUIIOBBIX
anreOpel, MaTe- | MaTeMaTd | MaTeMaTH | MaTeMaTH | MaTeMaTH
MaTHYECKOT'O YECKHUE yecKue yecKue YECKUX
aHajM3a, TCOPHUU | 3aJ1a4M, HE | 3a]1a4H, 3a7a4H, 3aau
BEPOSTHOCTEH, JOIYCKaeT | JOMYCKAaeT | JOMYCKaeT | JOIycKae
TEOPHUH TOJIA, OIIHOOK HEOOJBIIN | MHOTO T rpyObIe
CHEHUAILHBIX € OIMOKK | OIIMOOK OILINOKHU
paszenoB
MaTEMAaTHKH
BIIQJIETD:
Bnaneer
Bnaneer a
Bnaneer HekoTopsl | He
OCHOBHBIM
pa3IYHbI MH THIIO- | BJIaJeeT
OCHOBHBIMH 51
MH BBIMH Me- | METOJAMHU
METOJaMH METOJaMH
METOJaMH TOJaMH pelieHus
penieHus 3aaa4 peleHus
peleHus pelieHus | 3ajaad,
MaTeMaTUIECKO 3a1ad,
3amad, He 3a1a4, J0- | JOIycKae
ro aHajamuza JOTTYCKaeT
JOTTYCKaeT MycKaeT T rpyObIe
MEJIKHE
OIInOOK MHOTO OIITNOKHU
OIIINOKHU

[)1105(010) 8




OreHKa «OTJMYHO» BBICTABIISIETCS 33 NOJIHbIE U COOEPIHCAMEbHbIE OMEenbl
Ha 60npocul buiema (meopemuieckoe U NpaKmuieckoe 3a0anue),

OrneHka «XOpoIIo» BHICTABISETCS 3a Omeemvl HA BONPOCHL Oulema
(meopemuueckoe U NpaKmMuyeckoe 3a0auue) ¢ HebOIbUUMU OWUOKaMU 8
UBJLOJHCEHUU,

OneHka  «yJ0BJIETBOPUTEIBLHO» BBICTABISIETCA 3@  BBIIOJIHEHHE
KOHMPOJIbHbIX pabom 8 cemecmpe U KOJIOKBUYM;

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

3. IlepeyeHb OLIECHOYHBIX CPEICTB
Kparkass xapakTepuCTHUKa OLIEHOYHBIX CPEJCTB, UCIOJIB3YEMBIX IPHU TEKYLIEM
KOHTpOJIE YCIIEBAEMOCTH M TNPOMEXKYTOYHOM aTTECTAllMM OOY4Yarollerocs 110

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

C €ACTBO IIPOBECPKU €HUH IPUMEHITL NOJIYyUYCHHEIE Kommrexr

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

pabora (KaTP) 3aJIaHui 110

TEME HUJIN pa3acily BapuaHTaM

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

Bomnpocsr o Temam /
pazzienam
JCIIATUTHHEI

Komnoxsuym (K)

4. TlepeyeHb KOHTPOJBbHBLIX 3aJaHU WJIM HHbIEe MaTepHUAJbI,
Heo0XoaMMble [JIl OUEeHKH 3HAHWil, YMEHHH M HABBIKOB, XapaKTePH3YIOIIUX
Tanbl GopMHUPOBAHUA KOMIETEHUMIA B Mpolecce OCBOCHUS TUCHUNIUHBI

[IpoBepsiemass kommnerenusi: OIIK-1 — IlpuMeHsATh ecTeCTBEHHOHAaY4YHBIE U
OOIIenHKEHEPHBIE 3HAHUS, METOAbl MAaTEMAaTUYECKOTO aHAIN3a U MOJIECITUPOBAHUS B
npodeccuonansHor aesrenbHoct, OIIK-1.1 - O6namaer HaBbIKAMH TPUMEHEHUS
MaTeMaTH4eCcKOro anmnapara.

CEMECTP 1
TK1
Pazpeua 1.
KonTponsHas pabora
1 1 -1
1) Beruucnure onpenenurens 3-ronopsiaka | 1 —1 1




1 -2 0 1

- 3 -1
2) Beruuciute onpenenuTeb 4-ro nopsjaka 0 4 0 5
2 -4 1 1

1 2
2) IlepeMHOXUTH MaTPULIBI ((1) i 2) (3 0>.
0 1

x+2y+z=4%
3) Pemmte cucremy ypaBHEHHI {396 —5y+3z=1.
2x+7y—z=8
4) Pemute cuctemy meroaoMm ["aycca
r1 + 2wy — 223 — 324 = 4,
35131 + 8.’1’72 — 4.’1’:4 = 14,
1+ 3xa+ T3y — T4 =05

5) Beruncnute miomans Tpeyroiabauka ¢ BepumHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Brruncnute 00bem napasenenunena ¢ BepmuHamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2, 1)

7) BeraucnuTh momap mapaieiorpaMmMa, IocTPOSHHOTO Ha BeKTopax a u b, a =p + 2q,b =
3p—q; Ipl = Llql =2, ==

8) CocTaBuTh ypaBHEHHE MIPAMOIA, IPOXOIAMIEN Yepe3 TouKy M, (6,4) U TOUKy mepecedeHus
npsaMeix X +y—3=0,x—-2y—-6=0.

9) Haiiti KOCHHYC yIy1a MEXIy BEKTOpaMu A_B>I/I A_)C ,
rneA(2,—8,—1),B(4,—6,0),C(—2,—5,—1).

10) Mansr Bepuunsl Tpeyroiasauka A(1,2,4), B(-2,5,0), C(2,1,1). Haiiagute ypaBHeHHEe MeTuaHBI
AK, ypaBHenue BbicoThI B/I.

11) Haitgute paccrostHue OT TWIOCKOCTH X-2y+27z+4=0 no touku A(0,1,2).

12) Mansr koopauuaTe! Touek A(4; -1;-2 ), B(2;2;-1), C(-3; 3;1),D(1;2; 3).

Haiitu:

KOOPJAMHATHI BEKTOPOB AB , CD, 2AB +3CD ;
MOJIyJIH BEKTOPOB E, CD ;

CKaJIIPHOE TIPOM3BE/ICHUE AB u CD ;

KOCHHYC yIJIa MEX]ly BEKTOpaMHU AB u CD ;
BEKTOPHOE MIPOU3BE/ICHUC AB u CD ;

IUIOIA/(b TPEYrOJIbHUKA, IIOCTPOEHHOro Ha BekTopax AB, CD;

o6bem nupamussl ABCD.

13) Hansl yetbipe Touku MO(3; -2;1), M1(2;0;4), M2(1;3;4), M3(-4;2;3).
Haiitu:

ypaBHEHHUE NPsIMOii, mpoxoasauieit uepe3 1. M2, M3;

ypaBHeHHE TiockocTH P, mpoxogsmieit uepes . M1, M2, M3;

HaiTu paccrostaue d ot P 1o MO;

Hanucath ypaBHeHHe miockoctu P1, npoxonsmeii uepes 1. MO || P.

Paznea 2.
KoHnTposbHas padora

. (2n+3\"H1 . x%-1 ) 2
) lim (i) 2) im =2, 3) lim(2 — 397¢t9* V)i,

n-oo \2n+1 x—>1 Inx x-0
3 4

) V5n2+Vond+1 . (2n+3\"H1 ] 243x+2)2

4) lim u_’ 5) lim ( n+ ) . 6) lim (xT+3x42)7
2n+1 xo—1X3+2x2%2-x-2

20 gt ,n)\/7—n+n2 n-oo




3
7) lim 1+cos 3x 8) lim (1+sinxcos ax)Ctg X 9) lim Vn3+1-—/n-1
xom sin?27x " x—0 \1+sin x cos Bx i nooo Yn3+1-yn=1"

2
10) lim B2 12) i X2, 13) jjmg X _9X10 1) g X #2 V62X,

T sin(5x/2) cos x’ ’

x=7 x—0 OX +5 x—3 3Xx° —9x X—>2 X< —
. 4x 5)(2_
15) jim[ =81 };16) Iim[zx 3) $17) fim &£ =L
x—3 x2_9 X—3 x—wo\ 2X—1 x—01—C0S2X
CEMECTP 1
TK2
Paznea 2.

KonTtponsHas pabora
x =vV1—t2
y=tgvl+t.

2) Beluciure MpoU3BOAHYIO, yKazaHHOTO mopsiaka: y = (3 — x2) In?x, y!!l =2
sinx—tg *x

1) BoruncnuTe npou3BOAHYIO TapaMeTpUUecKON QYHKIIUU: {

3) BerumncnuTe npejen ¢ moMonbio npasuia Jlonurans: chl_r)clr "
x2 1

4) Havimute X, GyHKIHH Y = St

4x—x2

5) CocTaBbTe ypaBHEHHE KacaTeIbHON K KpHBOM B TOYKE € aOCIUCCOi X(. Y =
4

) xO =2
6) Haiiti npomsBoauyto ot GyHkmn y = (sinx)5¢" .
(x%2-6)/(4+x2)3

120x5 |
8) IIpoBecTu uccieno0BaHUEe U MMOCTPOUTD IpaPuK PYHKINHU Y =

7) Haiitu ipou3BOAHYIO OT QYHKIUH Y =
12x
9+x2’

9) HaiiuTe MpOM3BOAHYIO TPETHETO MOPSAKA QYHKIIHU
Yoo
10) Pasnoxkuts dykumio y = x3 — 2x% + x — 5 B muorowné@9Béitnopa, re x, = 2.

e 2 2
= arcsin{x/+/x* + y*
11) BrrauciauTe yacTHbBIE IMPOU3BOAHBIC BTOPOI'O IIOpsAAKA f ( / Y )

— el 1 9.2
12) Uccnenosars Ha skerpemym “ =%ty — 22

2
fx_3+\/7;6)y=excosx+ A

5
W Inx

13) Haiitu npousBoaHyto GpyHKINU a) y =

2
B) y= \3/2x—5eX

CEMECTP 1
TK3

Paznea 2.
KonTtponsHas padorta

1) Berauciute uHTErpan fol x2V1 — x2%dx.

x34x+3

— ———_ax.
(x24x+1)(x+1)
dx

sinx(1-sinx)"
4) Beryucnute momaas 00JacTi, OrpaHMYeHHON rpaduKaMy (GyHKITHNA:

2) Berumciute unTerpan [

3) Berumciute unTerpan [

y—32 2% y— —4r.

5) BbluncnuTe JUIMHY OYTH  KPUBOW, 3aJlaHHOM  NapaMeTPUYeCKUMH  ypaBHEHHSIMHU




X =4 t+tsint),
{ (costHisint), o oy
y =4(sint —tcost),

1

xdx

6) BeruuciuTe onpeieeHHbI HHTErpal I \/5_4

2arctg(l/2) dX
7) BeruuciuTe onpeieieHHbI HHTErpast _

sin x(1—sin x)

2arctg(1/3)

8) BelunciauTe HHTErpa. I x? cos 3xdx

9) BoIuncauTh HHTGFpEU'II:IJ(g.5X _g+ 7jdx; I)(Z_:g)H_sdx; I(3X —1)24dX;
X Jx
" xS 7o T
[x@=x)"dx; [arctgxdx
n/6COS" X 2 0

Itgxdx;sz-lnxdx;

3
I(Zln );+3) dx

Paznea 3.

KounTtponbHas pabota

1) OTka3 MamuHbl TPOUCXOIUT, €CIIM OTKA3bIBAET XOTS OBl OJIMH MX JIBYX arperatos, U3 KOTOPBIX
OHAa COCTOMT. BeposTHOCTH OTKa3za IMEpBOro arperata B TeUYeHWE TrapaHTHitHOTO cpoka - 0,01,
Broporo — 0,03. HaifT BeposSITHOCTh OTKa3a MalIMHBI B TEYCHHE TapaHTUHHOTO CpPOKa. (CIOXK
BEPOSITH COBMECTH COOBIT).

2) JlaMImoukH, U3rOTOBJICHHBIE HA 3aBOJIE |, MeperoparoT B TEUCHHE MECSIa ¢ BEpOATHOCTRIO 0,3,
Ha 3aBoJie 2 — ¢ BepoATHOCTHIO 0,8. bpUlM KyIUIeHBI MO 3 JIAMIOYKMA KaXJ0TO 3aBOJIa U OJHA U3
HUX BKpYy4YeHa B HAcTOJbHYyI0 Jjammy. Jlammouka B TeueHue Mecsina mneperopena. Kakosa
BEpPOSTHOCTH, YTO OHA MU3TOTOBJICHA Ha 3aBoje 2. (YKa3aHue: UCTIOb3yiiTe hopmyny baiieca)

3) B ypue 10 Gensix, 15 yepubix, 20 cHHUX ¥ 25 KpacHBIX IIapoB. Beinynu oauu trap. Haiitu
BEPOSTHOCThH TOTO, YTO BBIHYTBIM IIap: O€Jblii; YepPHBIN;, CHHUI; KPACHBIN; OCIbI UIIW YEPHBIN;
CUHUU WJIM KPACHBIN; OCJIbIi, YepHBIA WU CUHUH.

4)
X -2 -1 1 2
P 0,1 0,2 0.3 0.4
f, |x[>1,
f(X)=———, |xkl
5) mvl-x2

Haiitu F(X), M(X), BeposTHOCTh momaganus B uarepsai (-2,1)

Pazngea 1-3.

Bompocs! kK KOJUIOKBHYMY:

Yro Takoe MaTpuria?

YTo Takoe ONpeeTuTeNIb MATPHIIBI?

Kak BBIYHCIISIETCS ONPEICTUTENb MATPHUIIBI 2-TO MOPSIIKa?

B uem ocHOBHas Hjes pelieHus ypaBHeHuit MetooM ["aycca?
JlaiiTe onpeneneHne BeKTopa.

Jlaiite onpeneneHe KOMILUIAHAPHBIX H KOJUTHHEAPHBIX BEKTOPOB.

Yro Takoe KOOpAMHATHI BEKTOpa?
22?7
Yro takoe optel i, j , k?

[IpaBuIO CIIOKEHUS BEKTOPOB C TOMOILLIO KOOP/IMHAT.

10 Kak Bbrumcisiercst Moty/b BekTopa d = (x,y,2)?

11. Kak BBIUHCIISIOTCS KOOPIUHATHI BEKTOPA, 33/IaHHOTO JABYMsI TOUKaMHU?
12. JlaiiTe onpeaeneHne CKAJIIPHOTO MPOU3BEICHHsI IBYX BEKTOPOB.

©oKo NoakhwhE




13.
14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

24,
25.
26.
27.

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

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

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

Kak Bpruucnsiercs yros Mexay 1ByMsl BEKTOpamu?
Kak 3anuceiBaeTcs ckajsipHOE MMPOU3BECHUE IBYX BEKTOPOB B KOOPAUHATHOM (opme?

VCnoBus napajuiebHOCTH U TIEPIIEHANKY/ISPHOCTH JABYX BEKTOPOB d 1 b.
JaiTe onpeneneHre BEKTOPHOTO IMPOU3BEACHMS IBYX BEKTOPOB.
I'eomeTpryecknii CMBICI BEKTOPHOTO IIPOU3BEACHHUS.

Kak 3anuceiBaeTcsi BEKTOPHOE MPOU3BEJCHNAE B KOOPIUHATHOM (hopme?

TlaiiTe Ope/ieeHne CMEIAHHOTO POU3BEEH S TPEX BEKTOPOB @, b, C.
['eoMeTprueckuii CMBICII CMEIIAHHOTO MTPOU3BEACHUA.

Kak 3anuceiBaercs ycaoBUe KOMILUIAHAPHOCTHU TPEX BEKTOPOB?

Kak 3anuceiBaeTcsi cMelIaHHOE IPOU3BEACHUE B KOOPAUHATHOM popme?

Kak 3anuceiBaercs o0iee ypaBHEHHE IPSIMOM Ha MJIOCKOCTH, KAHOHUYECKOE YpaBHEHHE,
YpPaBHEHUE IMpPSMOM, MPOXOISIIEH 4Yepe3 JBE TOYKH, YPAaBHEHHE INPSIMOM B OTpe3Kax,
ypaBHEHHUE MPSIMOM € YIJIOBBIM KO3 duiinenTom?

Kak onpenensiercst yron Mexy npsiMbIMu?

[lepeuncnure ycnoBusi napauieIbHOCTH U MEPHIEHANKYISIPHOCTH IBYX IPSIMBIX.
[lepeuncnure cnocoObl 3aJaHKs MJIOCKOCTH B IPOCTPAHCTBE.

Hanumure ypaBHeHHE TPSMOM, TPOXOIAIIEH Yepe3 IBE 3aJaHHBIE TOUKH B
MIPOCTPAHCTBE.

JlaiiTe onpenenenre GyHKITUH.

[lepeuncnure OCHOBHBIE 37IeMEHTapHbIE (DYHKITHH.

Jaiite onpenenenue cioXHONU (QYHKITUH.

Jaiite onpenenenue npenena GyHKIIUNA B TOUKE.

[Tosichute Pu3nUecKnii ¥ TEOMETPUUECKHI CMBICIT TIPOU3BOHOM.

JlaiiTe onpeneneHre Npou3BOIHON BTOPOTO MOPSIKA.

ChopMyaupyiiTe MpaBUIIO BBIYMCICHUS POU3BOIHOM OT ciokHOU GyHKimu Y = f[g(X)].
Chopmynupyiite npasuio Jlonmrans.

Jaiite omnpeneneHue HKcTpemMyMoB ¢yHKuU. ChopMmynmupyiite HeoOXoaumMoe U
JOCTATOYHBIE YCIOBUS AKCTPEMYyMA.

Kaxk uccnemyercst BBITYKIOCTh QYHKITUN?

Uto Ha3bIBaeTCs TOUKOM repernda pynkuun? Kak HaxXoasT TOUKH reperuda?

UTto Takoe acCUMITOTHI (PYHKIIMU U KaK OHU HaXoAaTcs?

YT0 Takoe KOMILIEKCHOE YK CIIO?

Kakue popmbl 3amucu KOMIUIEKCHOTO YUCIIa BbI 3HaeTe?

3amumute Gopmyny Diepa.

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

Jlaiite onpeenenue HEONpeaeIeHHOTO HHTerpaa.

[lepeuncnute OCHOBHBIE CBOWCTBA HEOTIPEACTICHHOTO HHTETpaa.

B uewm 3akiiouaercs uaes METoa 3aMEHbI IEPEMEHHBIX ?

3anuiute GopMyIy UHTETPUPOBAHUS MO YACTSIM.

Jlaiite onpenenenne onpeaeaeHHOro HHTerpania.

['eomeTpuueckuii CMbICIT ONIPEIEICHHOTO UHTETPaJla U UHTETPAIbHON CYyMMBI.
@uU3NYECKUI CMBICI ONPEIEICHHOTO UHTErpaa.

[lepeunciure OCHOBHBIE CBOICTBA ONPEEIEHHOTO HHTETpaa.

3anumure popmyny Herotona-Jlelioauna.

Jaiite onpenenenue GyHKINH IBYX TEPEMEHHBIX.

JlaiiTe onpeeneHne 4YacTHBIX MPOU3BO/IHBIX.

Kax BbIuMCHsSItoTCS YaCTHBIE MPOU3BOIHBIE?

Haiite onpenenenue auddepeHuanos GyHKIUN IBYX MepPEeMEHHBIX.

Kak Haxonsarcst skcTpeMyMbl (QYHKIIUN HECKOJIBKUX MEPEMEHHBIX.

CEMECTP 2




TK1

Pazpgen 4.

Kontponsnas padora
2
1) Pemmte nuddepenumanshoe ypaBHeHne y' = Lz waYio
X X
2) Pemmre muddepennuansroe ypaaerue y' + 2xy = 2x°y°, y(0) = /2.

3) Penmire mudpdepentmansroe ypaBHerue (2X +5y)dx + (5x +3y?)dy = 0

4) Pemnte muddepeHiaabHOe ypaBHEHHE Yy + y_ sinx, y(z) = l
X V/

5) Pemmre muddepenipaipaoe ypaBuerue 2Y" + Yy —y = 2e*

6) Pemnre nuddepennmansuoe ypasaenne Xy” + y" =1.

7) Pemnre nudpdepennmansuoe ypasuenne Y' + 2y’ +5y = —sin 2X.

8) Pemmre muddepennmansuoe ypasernue y3y” + 4 =0, y(0) = —1, y'(0) = —2.

9) Crepkens mmHOW0 2| ¥ MIOMIAIBI0 MONEPEYHOTO CEUYEHUS S Ha KOHIAX UMEET OJUHAKOBYIO
temmneparypy t. [To crepkHio ipoxoauT Tok |, rumotHOCTH KOTOpOro i=1/S. Haiiti pactipenenenue
TEIUIOTHI [0 CTEPIKHIO, €CIIM MaKCUMaJlbHas TeMereparypa B 1eHTpe crepkHs T. IIpeneGpeun

MOTepel TEeIIoThl B OKpykKamomyro cpeay. (Ykazanue: coctaBuTh auddepeHnnamipuoe
ypaBHEHHE 2-T0 MOPSJIKA, Pa3pPEIIEHHOTO OTHOCUTEILHO MPOU3BOIHON ).

u(z2+73)
Z2

11) 3anucarp uncio Z; =4i B TPUrOHOMETPUYECKOM U TTOKa3aTeIbHON (opme.

12) Berueptuts obnacts |Z—-1-1>1,0<Imz<2,0<Rez< 2,

13) Pemute ypaBHEeHHUS:

10) Haiitu 3HaueHHE BRIPAKCHHUS , 2, =14+3i,2, =1+2i,z; =4—-1.

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

CEMECTP 2
TK2

Pa3znea 4.
KontponbHas padoTa

1) UccnenyiiTe Ha CXOIUMOCTbD P § (1) n+l 2n+1 _
n=1 n(n+1)

3
2) Haiinute 061acTh CXOIMMOCTH psijia § (n-2) (x+3)2".
n=1 2n+3
3) Pasnoxure f(x) = In(2x +1) IO CTENEHAM (X —2) B CTEIIEHHOM PsiI.
0,2

2
4) Beruucnure UHTErpa Ie_3x dx. ¢ Tounoctsto 10 0,001.
0

5) Pasnoxure B pag @ypwe pynkuuto f(X) =sin 2x, x e[-7, 7]
6) Haiitu cymmy psina OZO: #
n=9n? —14n + 48
1

{16 - x
8) Paznoxuts f(X)=C0S(X —4) mo crenensm (X + 2)

7) Paznoxurs _ TIo cTeneHsaM X




9 HccnenoBaTh Ha aOCOMIOTHYIO UITU YCIIOBHYIO CXOJIMMOCTD OZO: (_1)n -
) 2 (5\2
n=1 (2n-1)“(2n)
w b

10) HaiiT 06s1acTh CXOIMMOCTH z (X +5) 2n+l

n+1)

11) Beruncnure qBOHHOI HHTETpaT _U (12x%y2 +16x°y%)dxdy; D: x =1,y = X%,y =—V/X.
D

12) Haiigure minomiaas GUrypbl, OrpaHU4eHHON TAaHHBIMU JIMHUSIMUA

Xy =3

2_2y+x* =0,y  —4y+x* =0,y =
y y y y y NE

10 0o 0
13) M3menuTe MOPSI0K HHTETPUPOBAHMUS j dy _[ fdx + I dy I fdx.
-2 vy 1y

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

°°n+63°°

1
2, 3. .
_1nJH+4 £2n+5 nzzlsnﬂﬁ

15) HUccnenoBaTh CXOMMOCTD PsiIbL: 1.

n © n?+1 * 4n+1 © 6n+5
TP I o| P B el oy
2 (3n+2)2 n=1N 2\ 2n+5 n+3 a2 n+5 15N +6
CEMECTP 2
TK3
Pasnean 4.
KonTtponbHas padoTa
1 5x Y
1) Beraucauthb I dx J dy I 27d7
-1 0 0

2) Haiiti 06beM obnactu V: 87 = X2 + y2, 7= %

3) Teno V 3a7aHo OTpaHUYMBAIOLIMME €T0 MMOBEPXHOCTSAMH, A -TUIOTHOCTH. Haiinute maccy

2 2
Tena. 64(x* +y?)=z2* x> +y’ :4,y:0,z:0(y20,220),y:w.

4) Haitgure 00beM TCJa, 3aJaHHOI'0 OI'PaHHYMBAIOIIUMHU €TI0 ITIOBCPXHOCTAMU

z:\/9—x2—y2,9—22:x2+y2.

5) BbrauciuTh HHTETpas ﬂj xdxdydz, V:y=0,y=1x+2z<1,x>0,2z>0.
\Y
6) BBIYnCIINTh HHTETPAJIBL:

_U'D(x+y2)dxdy ,tieD:y=x3,y=1,x=0.
I, 2xyz + 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.
Paspean S.
KonTponpHas pabora




1) Beruuciure HHTETpat J x2dl, re L — rpanuna tpeyroisauka ¢ sepumnamu A(L0), B(2,1),
L

C(L2).

2) Haiigure paboty cwiibl F npu nepemerienuu Bronb auaun L ot Touku M x Touke N

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

3) BeruncnuTe noBepXHOCTHBIN MHTErpai 1-ro poaa ” zds, o —4acTh runepOOIMYECKOTO
o
napabosiona Z = XY, BeIpe3aHHAs [IUITUHAPOM X2 + y2 =4.

4) Haiinure MoTOK BEKTOPHOTO MOJI ¢ Yepe3 YacTh MOBEPXHOCTH S, BHIPE3AEMYIO IMJIOCKOCTHIO
P (Hopmaip BHEHIHsISI K 3aMKHYTO# MOBEPXHOCTH, 00pa3yeMOil JaHHBIMHU MOBEPXHOCTSIMHU).

a=yi—xj+k,S:x*+y*=z°(z>0),P:z=4.
5) Beruucinre uHTErpa jydl , Te AB — nyra smmanca X = 2€0st,y =3sint,0<t<x/2
AB

6) [Ipumenus popmyny I'prHa BEIYMCIIATE HHTETPAT § xy?dy — x%dx , rae L — okpyxHOCTD
L
x* +y? =a’.
7) BeruncnuTe MoBEpXHOCTHBIN MHTErpai 2-To pojaa H ydxdz,rae o —BepxHss CTOpOHA YaCTH

o

napaboJionia X2 + y2 =72,0<z<2.

8) C momomrsto popmyiiel Octporpaackoro-I'aycca HaliIuTe TOTOK BEKTOPHOTO TTOJIS
F=x3%+ y3j +23k yepes MOoJIHYIo0 NoBepXHOCTh upamuasl X+Y+2=1x=0,y=0,2=0 B
HaNpaBJICHUU BHEITHEH HOpMAITU

9) HaiiTu UpKyYJISAIKI0 BEKTOPHOTO TOJIs d BIOJb KOHTYpa I (B HampaBJeHUH,

COOTBECTCTBYIOILIEM BO3pAaCTaHHUIO ITapaMeTpa t)

V2 V2

a=yioxj+z%k, [T 5 OhY =508k

z=sint.
10) Haiitu paGory cunst F =Xy - i + X2 - J Baons xpusoii | 1y = x2 ot Touxu (0,0) 5o (1,1).

11) HaiiTi qUBEPreHIUIO U POTOP BEKTOPHOTO MOJIS F=xi+ Xzj — zK. Onpemenuts Tum mous.

Paznen 4-5.
Bonpocs! kK KOJUIOKBUYMY:
1. [aiite onpenenenue auddepeHnaibHOro ypaBHeHUS.
2. aiite ompenenenue 3agaun Komu.
3. Ilepeuncnure OCHOBHBIE YypaBHEHHs TIEpBOTO TMOPSAKA, YKKHUTE METOAbl UX
UHTETPUPOBAHUS.
Haiite onpenenenue qudQepeHnnanbHOr0 ypaBHEHHs! BBICILIETO MOPSIKA.
MeToabl HHTETPUPOBAHUS YPABHEHUH, TOMYCKAIOIUX MOHWKEHUS TIOPSIIKA.
Haiite onpeneneHue JMHeHHOro AuddepeHnanbHple ypaBHEHUS BBICIIETO MOPsIKa.
JlaiiTe onpeneneHre YMCIOBOTO psiaa.

No ok




8. JlaiiTe ompeneneHne CXOIUMOCTH U CYMMBI psifa.

9. Heo0xoauMoe yCIIOBHE CXOTUMOCTH.

10. ChopmynupyiiTe MpU3HAKH CXOJUMOCTH PAJOB C TOJOKUTEIbHBIMUA YWICHAMH: TPU3HAK
CpaBHEHHUs psAIOB, pu3Haku JlamambOepa u Koy, nHTErpanbHBIN MpU3HAK.

11. JlaiiTe onpenenaeHuEe 3HAKOTIEPEMEHHOTO Ps/Ia.

12. Naiite onpenerienne abCOMIOTHON U YCIIOBHON CXOJIUMOCTH.

13. Chopmynupyiite mpusHak JleliOauma.

14. Naiite onpenenenue ¢yHKIIMOHATBLHOTO Psija.

15. [aiite onpenenenne 001acTu CXOAMMOCTH, PABHOMEPHOHN CXOJIUMOCTH.

16. [aiite onpenesieHue CTEIICHHOTO PsJia.

17. JlaiiTe onpeneneHne HHTEPBaIa CXOAUMOCTH.

18. Psgpr Teitnopa u MakinopeHa.

19. HMaiite onpeesieHue ABOWHOTO U IBYKPATHOT'O WHTETPAJIOB.

20. [epeuncnuTe CBOMCTBA ABOIHOTO HHTETpaIa.

21. JIBOIiHOW MHTETPAJ B MOJISIPHBIX KOOPIUHATAX.

22. YxaXuTe MPUI0KEHHUS TBOHHOTO HHTErpaa.

23. JlaliTe onpeielicHre TPOMHOTO ¥ TPEXKPATHOTO UHTETPAJIOB.

24. TlepeuyncnuTe CBOMCTBA TPOWHOTO WHTETpAIA.

25. TpoitHO# WHTErpall B IIJIMHAPHYECKIX M CHepHUECKIX KOOPANHATAX.

26. YxaXnuTe IpUI0KESHUS] TPOWHOTO HWHTErpaa.

27. Yrto Takoe KpUBOJIUHEHHBIH HHTETpai 1-ro pomga?

28. Kak BBIYHCIIAETCS KPUBOJUHEHHBIN HHTETpall 1-r0 poaa?

29. UTo Takoe KpUBOJIMHEHHBIN HHTETpaJ 2-T0 poaa?

30. Kak BemcnIseTcss KpUBOJIMHEHHBIA HHTErpall 2-r0 poaa?

31. Kakoii ¢puszndeckuii CMBICI TOBEPXHOCTHOTO MHTErpaia 1-ro poaa?

32. Kakoii ¢puszndeckuii CMBICI TOBEPXHOCTHOTO MHTErpasia 2-ro poaa?

33. Kak Beraucisercst potop?

34. 3anummte popmyny Octporpaackoro-I'aycca.

35. Kak Bemcnsercss TuBepreHIus?

36. Kak Bermcisercs rpaaiueHr?

37. Kakue reoMeTpuuecKue XapakTepUCTUKU CKAJSIPHBIX, BEKTOPHBIX MOJI€H BBl 3HaeTe?

38. Kakue BU/IbI BEKTOPHBIX MOJICH BbI 3HaeTe?

CEMECTP 3
TK1

Pa3znea 5.
KoHnTposabHas paborta

1) UccnenoBath aHanuTHyeckue cBoiictBa pynkiuu f(z) = 7% +1m3z.

2) BbrauciuTh HHTErpas J.|Z| dz, rme L- myra okpyxHOCTH |Z| =lorz1=1m012,=-1

L

3) Haiitu pasnoxenue B psn Jlopana GpyHkmun f(z) = % 1o creneHsM Z

(z-2)(z+5)

4) Haiitu Bbraer GyHKUUA f(z) = z3sin iz B €€ M30JIMPOBAHHON 0c000i Touke
z

e’ cosmzdz

|2|=1 72 4+ 2z

5) Beruncnure uHTErpa




27 dx
6) Beruuciure uHTErpa f -
o 3+sin x

400

7) Beruuciure uHTErpa J

dx
(x? +4x+13)2

—00
8) BerumciuTs:

e1+|7rl

I?dz, rie L- otpe3ok ot Toukn z; =0 10 zp =1+1.
L
(z—-3)dz

123 (z-1)(z+2)

Uj 3 cos(l/ z)dz
|2|=3

CEMECTP 3
TK2

Paznean 6.
KounTtponsHas pabota

P

1) Haiitu opurunan uzobpaxkenus F(p)= —
pc+6p+10

2) Haiinute nzobpaxenue pynkiuu f(t) = cos? 8t +t%e .
p+1

p(p? +4)

4) Pemmre muddepennuansaoe ypasaeaue X" —2X"+ X' =4, X(O) =1, X'(O) =2, X”(O) =2,

3) Haiimute opurnnan usobpaxenus F(p)=

5) Pemmte cuctemy auddepeHiraabHbpIX YpaBHECHHH

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

6) Haiitu usobpaxenue mist f(t) =5+ 2e7t,

7) Haiitu opurunan gis F(p) = % :
P +4p+5

CEMECTP 3

TK3

Paszgen 7.

KonTtponsHas pabora

1) K xakoMy HHTepBaly IPUHAIEKHUT KOPEHb ypaBHeHus X* —4x? +1=07

2) B MeTo/1e OJIOBUHHOTO JIENICHUSI TS OTIpe/ieieH s TPUOIMKEHHOTO 3HAUCHUS KOPHH X Ha
oTpeske (2,6) Halo MONOXKUTH X =3, X=4, X=5, X=2,5, X=3,57

3) Ha ckonbko wacTeil cienyer pa30oWUTh MPOMEKYTOK MHTETPHPOBAHHSA, YTOOBI 10 (hopmynam
IPSAMOYTOJILHUKOB € TOYHOCTHIO 710 0,1 BhMMCIMTE HHTErpan | 12 Inx dx.

4) Ipunsi h = 0,1, MmeTo0M Diijiepa pemunTe ykazaHHyko 3aaauy Komm st ypaBHeHus y' =

y +3x,y(0) = —1,x € [0;0,5].

5) Metonom Pynre-Kyrra, npunsis h = 0,1, HaiiiuTe NPUOIMIKSHHBIC PEIICHHS




nuddepennmansaoro ypasaenus y' = x —y,y(0) = —1,x € [0; 1].
6) ITo dhopmyse napados, mpuHsaB 2n = 10, BEIYKMCINATE ONPEACTICHHBIN HHTETPA

fol & pup = 1.

x2+p2

1/3 si
7)Boruncints nnterpan [0 22X dx ¢ Tounoctsio o 0,001

o x
8)Meronom Diisiepa HalTH 3HaueHHs pemieHus muddepeHranbHoro ypaBHenus y' = 3x — y,
st kotoporo y(1) = 1, B msatu Toukax otpeska [1; 1,5], mpunsis h = 0,1.
Pa3znen 6-7.
Bonpocsl K KOJIOKBUYMY:
[onsiTne GyHKIMH KOMIUIEKCHOM MEpEMEHHOM.
@opMyIIbl BO3BEACHUE B CTEIIEHD U U3BJICYEHUE KOPHS U3 KOMIUIEKCHOTO YHCIIA.
®opMysbl TPUTOHOMETPUUYECKHE U TUIIEpOoInUecKue (QyHKIIUH.
®opmyibl Jorapupmuueckas U nokasarenbHasi pyHKINN KOMIUIEKCHONW IEPEMEHHOM.
VYcenosusa Komu-Pumana.
INapmonnueckue GyHKIUH.
WHTerpan QyHKINMN KOMIIIEKCHOW EPEMEHHOM 10 KPUBOM.
Teopema Ko jy1st 0 THOCBSI3HOM 00J1aCTH.
Teopema Kot 151 MHOTOCBSI3HOM 0071aCTH.
. UuTerpanbuas popmyna Komm.
. Pap Telinopa, pan Jlopana.
. Busipl 0coOBIX TOUEK U X IPU3HAKY.
. Boruer ¢pyHkImmn
. [Ipeo6pazoBanue Jlamnaca.
. Teopema moao0us.
. Teopema cmenieHus.
. Teopema 3ama3gpiBaHuUs.
. Teopema bopens.
. Urto Takoe oTJeneHne KOpHEN ypaBHEHUS.
. B ueM unmes rpadudeckoro ormaeneHus KOpHEH.

HBOO®~Noa~wNE

NNRPRPRRRRRRRR
P OOWONOUDMWNERERO

. T'eoMeTprueckuii CMBICII METO/Ia XOP.
. ToMerpuueckuit cMbICT METOJIa KacaTeIbHBIX.

NN
w N

. UeM ortnmmuaroTcsi pOpMyIIBI JIEBBIX U MIPABBIX MPSIMOYTOIEHUKOB?

N
~

. 'eomerpuueckuit cmpic hopmyIel mapabdoi.
. Kak nmpuOnimkeHHO BBIYMCIUTD ONMPECICHHBIA UHTErPall Pa3IoKeHUEM MOABIHTErpaIbHON

N
(S}

¢hyuakunn B psin Teitnopa(Maxiopena)?
. Meton HeonpeneneHHbIX KO(Q(UIIMEHTOB P PEIICHUH JIMHSHHOTO YPaBHEHHS .

N
[e)}

JlJist MPpOMesKYTOYHOM aTTeCTALUM

OM1
[Tpumepsbl 3K3aMEHALIMOHHBIX OUJIETOB:

buner Ne 1
1. CkansipHOe MpOU3BEICHNE BEKTOPOB.
2. Ilepsblit 3amMeuaTenbHBIN Mpee.

1-¥%
S =
. lim ( +x) .
3. Beruncnure npenen: gem \ 2y
2x -3

4. BpIUKCIUTE UHTETPAT j =t =
2
X*—4x-7




buner No 2
1. BekTopHOE NpOU3BEIEHUE BEKTOPOB.
2. 3aMeHa IepeMEHHOM U METO/I MHTETPUPOBAHHUSI 110 YaCTSAM B ONPECICHHOM HHTETrpase.
3. Beruucnure miomane napamuierorpaMma, TOCTPOSHHOTO Ha BeKTopax a = 3p + 2q
u b = 2p-q, ecnu usBecTHO, uToO |p| =4, |b| = 3 M yroa Mex 1y BekTOpamu p u q pasen 135°,

3
/ arctg vz d.
4. Bepluucaure uHTErpan !
buner Ne 3
CMmeniaHHO€ ITPOU3BEIEHUE BEKTOPOB.
BbIBO1 MpOM3BOIHOM CTENEHHOH (PYHKIIMM U TIPOU3BOTHOH JIOTapu(PMUIECKON (PYHKIIHH.

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

N

Boruncnure 00beM TeTpaspa ¢ BEpIIMHAMU B TOUKaX
A5(-8,7.10),  Ay(~3,4,-9).

15 6 —X
4. Beruucnaute uHTErpail I / dx.
s I x—18

bunet Ne 4

1. IIpstmast Ha MJIOCKOCTH.
3aMeHa epeMeHHOMH, MoiBe/ieHue 1o/ 3HaK auddepeHnnana, UHTerpupOBaHUs MO YacTsIM
B HEOTPEJICIECHHOM UHTErpase.

X

3. MHccrenoBath 1 mocTpouTh rpaduk GyHKIINH: x* —3x —4

2w

me cos & dx.

4. Beruucnoute uHTErpan  °
buner Ne 5
1. TImockocTh B MPOCTPAHCTBE.

2. CBoiiCTBa OMPEEICHHOTO HHTETpaIa.
o1+ 30 — a5 =2,
2."{}1 - 3.172 + 2$3 = 0,

3. Meronom Iaycca pemnte cucteMy ypaBHeHni \ 371~ 272 = 23 =4

4. Beraucnure UHTErpaj I ﬂdx

X2 +5x+7

bumner Ne 6
1. Tlpsmas B mpoCTpaHCTBE.

2. Meroa npsMOYTOJIbHUKOB, METO/I TPAMEIIUH.
$1+53’?2+ .7,‘3:3,
2331 - 3:5‘-2 + 3$3 = 8,

3. Merogom Taycca pemmure cucremy ypasHenuii \ 241 T 4%z = @3 = 0.

5
4. Borancte nuterpan [€0S” Xg,

sin x
buner Ne 7
1. DOnmunc, napabona.
2. WuBapuanTHOCTH Tuddeperunana 1-ro nopsaka, muddepenunan cinoxaoi GyHKuuu.
lim .
3. Beruucnure npenen: x~0 1n(ch3x)"
2

1
f - dx
b+dsinz +3cosx
4. Boruucnure uHTErpan o

bumer Ne &



=

[Monsitre Gpynkmu, oOIMe CBONCTBA QYHKIIMHU, TIpeaes (YHKIIUU, TEOPEMBI O TIPE/IeIax.
2. PexkyppentHas Gpopmyna A HHTErpaia dx .
(x% +a?)k
3. B ypue 9 6enbix u 1 yepnslit map. Beinynu cpasy Tpu mapa. KakoBa BepoSTHOCTb TOTO, YTO

Bce IIaphl Oenbie?
/2
COS T
3+cosz
4. Bpluucnute UHTErpan /3

OoM2
[Ipumepsbl HK3aMEHAITMOHHBIX OMIIETOB:

buer Ne 1
1. AV 1-ro nopsaka, oOuiue NoHATHS, YpaBHEHUS C pa3AeSIONIMMUCS ePEMEHHBIMU.

2. TloBepXHOCTHBIN HHTErpai 1-T0 poja, ero MPUITOKEHHS.

3. Haiiti maccy mnactunsr: u(X,y) =16X + 9y2 /12,D:x=1/4,y =0, y2 =16Xx,y>0.
4. Pemmnts 1Y y" — 4y’ + 4y = (x —1)e*.
Bbuaer Ne 2
1. Omuopoansie /1Y 1-ro mopsiaxa.
2. TlpousBoaHas Mo HaNPaBJICHUIO.

3. Berumciuths uHTErpa J..” xdxdydz, V:y=0,y=1 x+2z<1,x>0,z>0.
Vv
4. Pemuts 1Y y"+ 2y’ +5y =-2sin X.
buner Ne 3
1. Jluneiiabie 1Y 1-ro mopsiika, METOI Bapyualliy MOCTOSTHHOM, METOT TTO/ICTAHOBKH.
2. Bprumncienne noBepxXHOCTHOTO HHTETpayia 1-ro pona.

3. Haiitm 06bem: V :Z=X+Y,Z2=Xy,X+y=1x=0,y=0.
4. OrmpenenuTh THIT BEKTOPHOT'O MO a = (y3 —1)i+zcos X2j —12 K.

buner Ne 4
1. VYpaBHeHus B nonHbIX quddepeHnnaiax.

2. BpluucrneHnue KpuBOJIMHEIHOTO UHTErpana 1-ro pona.

3. BbIUMCAMTL KPUBOJIMHENHbIM HHTErPAIl J.(4X2 - 3\/§ )dl ot Toukn A(-10) no Touku
AB
B(0,1) no MPSMOM.
4. Paznoxwurts B psajg Pypse nepuomudeckyo Gpynxmuio f(X) =7+ X ¢ nepuogom 27 .

bumner Ne 5
1. AV BbICHINX TOPSAIKOB, OOIINE MTOHATHSL.

2. Pag ®@ypoe. P @ypbe A1 4eTHBIX U HEYETHBIX (PYHKIIMHA.



3. BpluncauTh NOBEPXHOCTHBIM UHTErpai 1-ro pona ” zds, o —4acTh runepOOINYECKOTO

o
napabosiona Z = XY, BeIpe3aHHAas [IUITUHAPOM X2 + y2 =4.
4. Pemmrs TV Xy 2dX + y(x2 + y2)dy = 0.
buner Ne 6
1. Jluneiinbie JIY BBICHIMX TOPSAJIKOB, pELICHNE JMHEHHOTO OJTHOPOIHOTO ypaBHEHUsA. MeToz
Ditnepa.

2. 3HaKoTepeMEHHBIE PAJIbI, YCIOBHAS U a0COIIOTHAS CXOJAUMOCTb.

3. BprancnauTh NOBEPXHOCTHBINA MHTErpa 2-TO poja ” ydxdz,rae o —BepxHss CTOpOHA YaCTH
o
2 2 _
napabosionga X +y =2,0<z<2.
, X+8
4. Pemuts 1Y Y' = —y
10x -y

buner Ne 7
1. Jluneitapie HeomHopoaHsie /1Y BeicIMX mopsiakoB. Meton Jlarpamxka.
2. BrwruuciieHre MOBEPXHOCTHOTO HHTErpaia 2-ro poma. @opmyma Octporpajckoro-I'aycca.

3. HaiiT nOTOK BEKTOPHOTO MO d Yepe3 YacTh MMOBEPXHOCTH S , BRIPE3aeMYIO INTOCKOCTHIO
P (Hopmaib BHEIIHSSI K 3aMKHYTOH MMOBEPXHOCTH, 00pa3yeMoil TaHHBIMHU MOBEPXHOCTSIMHK ).

a=yi—xj+k,S:x*+y*=z°(z>0),P:z=4.

4. Pemmts IV Y = 2xy'+iz .
(v)
buner Ne &
1. Jluneiiaplie HeomHOPOAHBIC /1Y CO crienmanbHON MTPABOM YacThIO.

2. Bprumncienre KpuBOJIMHEWHOTO MHTETpaia 1-ro posa.
3. Haiiti moTOK BEKTOPHOTO MO a = 3xzi—2x1+ Yk, yepe3 3aMKHYTYIO TOBEPXHOCTh S

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

(HOpMasb BHEIIHSS). S :{

OoOM3
[Tpumepsl OMIIETOB HA 3aUerT:

buner Ne 1
1. Mertoa HeomnpeeeHHbIX KOA(PGUITUEHTOB MIPH PEIICHUN TUHEHHOTO YPaBHEHHUS.
2. IIpeoOpazoBanue Jlamnaca.

p+3

3 2 '
3. Haiitu opurunan Pit-2p* 30

ch (3 4-mi/4).

4. IlpencraBuTh B anredpandeckoil popme:
buner Ne 2

1. Ouenka norpemHocTy B popmyie mapadoJ.

2. U3oOpaxenue ¢pyHkuuu Xepucaiaa, Cost, sint.

[ — = =< — .
3. Boruepruts 00acTh, 33 JaHHYIO HEPABEHCTBAMHU il <1, —dnt<argz=<—m/4



Yty =142,

4. Pewnts ypaBHeHne Y (0)=0, ¥ (0)=—2.

buner Ne 3
1. Tlonsatue QpyHKIMU KOMIUIEKCHOM MEPEMEHHOM, IPeesl U HETIPEPHIBHOCTD.
2. Teopema momo0usi, ee IpUMEHEHHE.

3. BOCCTAHOBHTb aHATMTHYCCKYIO PyHKIuio U (X: )= 3%+ 2xy
2"+ 3y’ +y =3¢,

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

Buser Ne 4
1. Bo3BegeHue B CTENEHb U U3BJICUEHNE KOPHS U3 KOMIUIEKCHOTO YHCTIA.
2. Teopema cMmeleHus, € MPUMCHECHUE.

i/—l-g-i]/é
—=.

Y —3y 2 =¢,

y (O =1, ¥ (0)=0.
4. Pemuth ypaBHEHUE

buner Ne 5
1. TpuroHomerpuueckue u runepOonyeckue GyHKIMHU KOMITJIEKCHOM MepeMeHHOM.
2. IuddepenupoBanue n300paxeHns, H300pakKeHHe CTETICHHOW (PYHKITHH.

3. Haiitu kopHH

3. [IpencraButk B anredbpanyeckoit popme: sh (2+-ui/4).

YA 2 T
4. Berancnuts uHTerpan [— dz,rue L- ayra OKpyKHOCTH |Z| =1,0<argz< 3

L <
buier Ne 6
1. Jlorapudmudeckas u mokazatesbHas GyHKIIUH KOMIUIEKCHON TTEPEMEHHOM.
2. T'omeTpruueckuii CMBICT METO/1a KacaTelIbHBIX.
.  [)3E,
.3. IlpencraButh B anredpandeckoit popme 9
2dz
| 2(z—1)"

4. Beraucimts nnrerpan 12— 11—l =5/
buner Ne 7
1. OOpaTHbIE TPUTOHOMETPUIECKUE U THIIEPOOINIecKrue PYHKITMH KOMIUIEKCHOH ePEeMEHHON.
2. IuddepennupoBanue opurnHaia.

3. IlpencraButh B anreOpanveckoit opme Arccos (—5).

2—p

P —2p 1 5p"
4. Haiitu opuruHa:

bumner Ne &

1. IIpousBogHas GYHKIUN KOMITJIEKCHOM MEPEMEHHOM, €€ TEOMETPUUYECKUI CMBICI.
2. aterpupoBaHue n300paxKeHusi U OpUrHHANA.

3. BOCCTaHOBUTD aHAIMTHYECKYIO pyHKumMio = 2% =29, f Q=1
4. Victione3yst TeopeMy 00 HHTErPUPOBAHMHU U300pKEHUS HAWTH N300pakeHne GpyHKIUH

_at
f(t):lte .
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