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1. Henan, 3a1a4u M MJIAHKMPYEMBbIe Pe3y/IbTaThl 00y4eHHUS 10 AUCHUILIHHE
MaremaTuka

Llenpto oOcBOeHUS AMCUUILIMHBI «MaremaTuka» sBiseTcss (popMHUpOBaHUE
JUYHOCTH  CTY/AEHTa, pAa3BUTHE €ro CHOCOOHOCTHM K  JIOTHYECKOMY U
MaTEeMaTHYECKOMY MBIIIJICHUIO, MPUOOPETEHNE HABBIKOB PEIICHHUS] MaTEMaTHYECKIX
3a1a4, a Takke (popMHpOBaHHE KOMIIETCHUWN, HEOOXOAMUMBIX JI HCIIOJb30BAHUS
MaTeMaTHKHU B y4eOHOM, HAy4HOH 1 MPO(ecCHOHANBHOMN 1eATEeTbHOCTH.

3ajayaMu JUCLIUIUIMHBI SBIISIOTCS:

* chopMupoBaTh y OOYHYAIOIIMXCS MpPEICTaBICHHE 00 HAEIX U METOAax
BBICIIEY MaTEeMaTUKU;

* Hay4duTh OOYyYaIOLIUXCS METO/IaM PELLIEHUSI MaTEMATUYECKUX 3a/1ay;

* copMHupoBaTh HABBIKM y OOYyYalOLIMXCA IO BBIOOPY METO/a pELICHUs
KOHKPETHOM MaTeMaTU4YE€CKOM 3a]a4u;

* MPUBUTh HABBIKKM Yy OOyYarOUMXCs K PEHICHUIO NPUKIAJAHBIX 3a]1ad
METOJAaMH MaTEMAaTUYECKOTO aHaJIn3a.

Komnerenimu u uHIUKATOPHI, OpMUpyeMbIe y 00yUaIOIUXCs:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHIAMUKATOPA

OIIK-1 — IlpumensTh
€CTECTBEHHOHAYYHbIEC U

oOIIIenH)KEHEPHBIE 3HAHUS, METOIbI OIIK-1.1 — OGnamaer HaBbIKAMU TIPUMEHEHUS
MaTeMaTHYEeCKOI'0 aHaInu3a 1 MaTeMaTUYeCKOro anmnapara

MOJICJIMPOBAHUS B MPO(EeCCUOHATBHOM

JIeSITETLHOCTH

2. Mecto nucuunianHbl B cTpykrype OI1T
[Tocnenyromue nucummuviabl  (Momynu): Pusuka, MexaHuka, MOATOTOBKA K
MPOLIEType 3aIIUTHI U 3aIUTa BBITYCKHOM KBATU(UKAITMOHHON paOOTHI.

3. CTpyKTypa M cojiep:KaHue TUCIHUNIHHbI
3.1. CTpykTypa IMCUMILINHBI
Jiist ouHOM PopMBI 00yUeHUS

Bun yuebHoli paboThl Bcero | Bceero CemecTtpbl

3E 4acoB 1 2 3
OBIIAA TPYTOEMKOCTD TNCHUTTJIMHBI 17 612 | 252 | 252 | 108
KOHTAKTHASI PABOTA* - 309 | 139 | 112 | 58
AVJIUTOPHAS PABOTA 7,3 | 262 | 120 | 90 | 52
Jlexuun 2,95 | 106 | 52 | 36 18
[IpakTuueckue (CeMHMHAPCKUE) 3aHATHUS 435 | 156 | 68 | 54 | 34
JlaGopatopHbie pabOThI - - - - -
CAMOCTOSATEJIBHASA PABOTA OBYUAIOIIET'OCH 9,7 350 | 132 | 162 56
[IpopaboTka yuebHOTO MaTepuasa 7,7 | 278 | 96 |126 | 56




Kypcosoit npoekr

KypcoBas pabora

[ToaroroBka K mpoOMEXYTOYHOM aTTECTALlUN

IIpomexyTouHas aTTecTanus:
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3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPHPOBaHHOE

BHJaM 3aHATHH

no pasgejaMm u

Paznenst Pacnpenenenue ®Dopmbl U Nunexcel
JTUCIUTLTAHBI 2 TPYJAOEMKOCTH BUJI WHIUKATOPOB
§ 10 BujaM y4eOHOM paboThl | KOHTPOJIA bopMUpyEMBIX
o = Q : te} KOMITCTCHITHI
S| 28| B 3
Paznmen 1. 58 12 16 30 TK1,TK3 OIlK-1.1.3, OIIK-
Jluneiinas anrebpa u 1.1y
aHaJTUTHYCCKAs
T€OMETpHUS
Paznen 2. 126 32 44 50 | TK1,TK2, OIIK-1.1.3, OIIK-
MaremaTHuecKuit TK3 1.1.¥, OIIK-1.1.B
anaim3. Yactsp 1
Paznen 3. 32 8 8 16 TK3 OIlK-1.1.3, OIIK-
Teopus 1.1y
BEPOSITHOCTEN
DK3aMeH 36 36 OM1 OIIK-1.1.3, OIIK-
1.1V, OIIK-1.1.B
HToro 3a 1 cemecTp 252 52 68 132
Paznen 4. 156 28 42 86 | TK1,TK2, OIlK-1.1.3, OIIK-
MaremaTuuecKkuit TK3 1.1.y, OIIK-1.1.B
aHanu3. Yactp 2
Paznen 5. 60 8 12 40 TK3 OIIK-1.1.3, OIIK-
OCHOBBI TEOPUH MOJIS 1.1y
DK3aMeH 36 36 OM 2 OIIK-1.1.3, OIIK-
1.1V, OIIK-1.1.B
HToro 3a 2 cemecTp 252 36 54 162
Pasnen 6. 44 8 16 20 TK1,TK3 OIlK-1.1.3, OIIK-
Teopus GpyHKIHIA 1.1y
KOMIIJIEKCHOTO
MIEPEMEHHOTO
Pazpen 7. 34 6 10 18 TK2,TK3 OIIK-1.1.3, OIIK-
OnepanoHHoe 1.1y
WCYHCIICHHE
Pasnen 8. 30 4 8 18 TK3 OIlK-1.1.3, OIIK-
UucaeHHbIe METOTbI 1.1y
3auer OM 3 OIIK-1.1.3, OIIK-
1.1y, OIIK-1.1.B
Htoro 3a 3 cemecTp 108 18 34 56
NUTOIo 612 | 106 156 | 350




3.3. Coaep:xkanue TUCHUNTHHBI

Pazpnen 1. JIuneiinas anreOpa u aHAIUTAYECKAsI TEOMETPUS.

Tema 1.1. Matpunpl 1 onpeaenuteny. JInaenas anredpa

Marpunsl. Onpeaenurenn. Meron Kpamepa pemieHuss CUCTEM JIMHEWHBIX
ypaBHeHU. JlencTBus ¢ Marpuuamu. JIMHEHHBIE BEKTOPHBIE IIPOCTPAHCTBA.
JluneiiHast 3aBUCUMOCTh M HE3aBUCUMOCTb. Pa3MepHOCT, W 0a3uc JHUHEWUHOro
IIPOCTpaHCTBa. basucHbli MUHOpP MaTpuipl. Panr marpunsl. Beruucienue panra
Matpuiibl. COBMECTHOCTh CHUCTEM JIMHEWHBIX ypaBHeHuil. Teopema Kponekepa-
Kanemmu. Pemenune cucrem meronom [Naycca.

Tewma 1.2. BektopHas anredpa v aHauTHYECKast T€OMETPUS

Bekrop. JlekapToBbl KOOpAMHATBI BEKTOpa M TOYKU. Hampasisronme
KOCHHYCBI BeKTOpa. [[nmmHa BekTtopa. [lenmeHme oTpe3ska B JaHHOM OTHOIICHUH.
JIunelinble onepannu Haja BeKTOpamu. basuc. CkansipHOE, BEKTOPHOE U CMENIAHHOE
IIPOU3BEACHUS BEKTOPOB, NX F€OMETPUYECKHM CMBICI. [IpsimMas Ha MIOCKOCTH, BHUJIBI
YPaBHEHUH IIPSAMOM HA IIIOCKOCTHU. [IlIoCKOCTh M IpsAMas B IpocTpaHcTBe. B3anmuoe
pacoJIOKEHUE IUIOCKOCTEH M mpsMbIX. Kpusbeie BTOoporo mopsaka. IloBepxHoctu
BTOPOTO IOPSI/IKA.

Paznen 2. Marematnueckui anainms. Yacto 1.

Tema 2.1. BBenenue B MaTeMaTUUCCKUI aHAIN3

[TonaTHE MHOKECTBA, ONEpauvy HaJl MHOXecTBaMu. Buabl uucen. OyHKIus
JEHCTBUTENBLHOTO MIEPEMEHHOT0, CIIOCOOBI 3a/1aHus, BUAbl. OCHOBHBIE 3JIEMEHTapHbIE
¢yskuun, ux rpadukud. YucnoBble mnocienoBaTenbHOCTH. [Ipenen unciaoBoi
nocienoBarenbHocT. llpenen Qynkmuu. HenpepwsiBHOCTh  dyHKIMH. Touku
pa3phiBa, UX Kiaccuukaius.

Tewma 2.2. ludpdepenumanbHoe ucuucienne GyHKIUU 0JHON NepeMeHHON

[IpousBogHas (QyHKIMHU, €€ TEOMETPUYECKUH M MEXaHUYECKUH CMBICI.
Huddepenuuan ynxuun. [TpousBoaHbie cnoxHOM, oOpaTHOM QyHKUMH, (HYHKIIUH,
3aJlaHHBIX HESBHO U mapaMmeTrpuyeckd. [Ipou3BojHas CII0KHO-CTEIEHHON (PYHKIUU.
OcHoBHBIE TeopeMbl 0 nuddepennupyembix ¢yHkuuax. [IpousBogubie U
muddepennmansl  Boicx nopsakoB. [Ipaswmiio Jlonurans. Pa3noskeHne 0CHOBHBIX
aneMeHTapHbiX ¢yHKuud mo Qopmyne Teimopa. HccrnemoBanus QyHKIUU U
NocTpoeHue rpaduka.

Tewma 2.3. luddepenimanbHoe ncyucieHne GyHKIUA MHOTUX TIEPEMEHHBIX

@YyHKIMM HECKOJIbKUX IEPEMEHHBIX, MpEIe] W HENPEPBIBHOCTh. YacTHbIE
npou3BOAHbIE U Au(depeHranbl IepBOro M BbICIIEro MNopsakoB. [IpousBonHas
CJIO)KHOU GyHKINH. [Tonnas MIPOU3BOIHAS. HesBHbie GbyHKIMH.
JudbdepennupoBanue HessBHBIX GyHKIUN. [Ipunoxenus.

Tewma 2.4. InTerpanpHoe vcunciaeHue GyHKIIUNA OJTHON TIEPEMEHHOM

ITepBooOpasnas. HeompeneneHHbl HMHTETpall W €ro CBOMCTBA. 3aMeEHa
IIEPEMEHHOW M HHTETPUPOBAHHUE II0 YaCTAM B HEOIPEAEICHHOM WHTErpaie.
WuTterpupoBanne  panuMoOHANbHBIX  JIpoOed, TPUTOHOMETPUUECKUX  (YHKIIHMH,
HEKOTOPBIX HPPALMOHATIBHBIX M TPAHCUEHJAEHTHBIX GQyHKUMNA. OnpeneneHHbIH
WHTETpana, ero cBodcTBa. HecoOcTBeHHble uWHTerpaibl. ['eomeTpuyeckue u
MEXaHUUYECKHUE MPUIIOKEHUS ONIPEAECIIEHHOTO UHTErpaa.

Paspnen 3. Teopust BepossTHOCTEN

Tewma 3.1. DnemMeHThI TEOPHH BEPOSATHOCTEMN



OcHoBHbIE TOHATUS Teopun BepositHocTed. KomOunaropuka. Teopembl
CJIOKEHMSI 1 YMHOXKEHHUSI BEPOSATHOCTEU. Y CIIOBHAs BEpOATHOCTh. DopMyra MmoiHOM
BepositHocTU. DopMmyna baiteca. 3agaya 0 HaJIe)KHOCTHU dJIEKTpUUecKol nenu. Cxema
bepuynnu pacnpenenenust BeposiTHocTed. @opmyna Ilyaccona. CiydaiiHbie
BEIMYMHBI U CINOCOOBI WX omnucaHus. JlUCKpeTHasl cliydaiiHas BeJIUYMHA, €€
XapakTepucTuku. HenpepblBHas cioydaiiHas BeENIMYMHA, €€ XapaKTEPUCTHUKHU.
HopmanesHoe pacnpeneneHue BEpOSTHOCTEN.

Pa3znen 4. Maremarnueckuii ananus. Yacts 2.

Tewma 4.1. KommuiekcHbie uncia, GopMbl KOMITIEKCHOTO Yucia. JlecTBus Hax
HUMU. O0JIaCTU U JTMHUU Ha KOMIUIEKCHOM MIIOCKOCTH

Tema 4.2. O6pikHOBEHHBIE TUDPEepeHITHATbHBIC YPaBHESHUS

HuddepeHunanbible  ypaBHEHUs IepBoro mopsiaka. 3agada  Komm.
JuddepeHunanbHble YpaBHEHUS! BBICIIUX MOPSJIKOB. YPAaBHEHMs, IOITYCKAIOILIUE
NOHW)KEHHEe Tnopsanka. JluHeiHsle nudQepeHranibHble ypaBHEHUS BTOPOTO U
BBICIIIETO TOPSAJKOB. MeTO/l Bapuallui MOCTOSIHHBIX. Y PABHEHHUS C MPABOM YaCThIO
cnenuanbHoro Buaa. Cuctemsl 1udpepeHInanIbHbIX YpaBHEHUH.

Tema 4.3. Teopust psaoB

Yucnoseie psaasl. [Ipu3Haku CXOAUMOCTH PAAOB C MOJOKUTEIBHBIMU YWICHAMMU.
3HaKoNEepeMEeHHbIE psAabl. AOCOMIOTHAs M YCJIOBHasg cxoauMmocTh. [IpusHak
JleitOnuna. ®dynkuumoHanpHble psabl. OOnacth cxogumocTd. CTENEHHBIE PSJIBI.
WurtepBan cxomqumocTt. Teopema Abens. Psasl Teitnmopa u Maknopena. Paznoxxkenue
GyHkumii B creneHHble psanabl. llpunoxenus psaoB. Paznmoxenwe ¢(yHKkumii B
TPUTOHOMETpHUUECKHE PsAbl Pyphe.

Tewma 4.4. KpaTHble HHTETPAIIbI

JIBoriHOW ® nByKpaTHbIM wuHTerpai. CoiicTBa. JIBOWHOW WHTErpayl B
NMOJSIPHBIX KoopauHarax.  [Ipunoxxkenus. TpouMHOM WUHTErpal B JEKAPTOBBIX,
WIMHIPUYECKUX U chepruueckux KoopAauHarax. [IpunoxeHus.

Paznen 5. OcHOBBI TEOpUU OIS

Tema 5.1. KpuBonuHelHbIE U TOBEPXHOCTHBIE HHTETPAIIBI

KpuBonuHenHble HHTETrpajgsl NEPBOIO M BTOPOTO  poja.  YCIOBUS
HE3aBHUCUMOCTH  KPUBOJMHEWHOIO HHTETpaja OT IIyTH  HWHTETPUPOBAHMUS.
[IoBEpXHOCTHBIN MHTErpaJ MEPBOr0O U BTOPOro poaa. I[lpunoxeHus.

Tema 5.2. BekTOpHBIN aHAIU3 U 3JIEMEHTBI TEOPUU OIS

Ckansipable U BekTOpHbIE noJiA. [Ipom3BoaHas 1Mo HampaBieHUIO. ['paaueHT.
Hupkynsauuss mosist BAOJb KpuBOW. lloTok mons depe3 moBepxHOCTh. Dopmyiia
Octporpanckoro-I'aycca. JluBepreHIuss BEKTOPHOTO MOJs, €€ (U3UYECKUN CMBICI.
®opmynbl Crokca, ['puna. Porop BekTopHOTO mTOJNS, €ro (PU3UYECKHA CMBICIH.
[ToTeHIMAIBHOE U COJIEHOUIAIBHOE TIOJIS.

Paznen 6. Teopust GyHKIIUNA KOMIUIEKCHOTO MIEPEMEHHOTO

Brruncienne 3HA4YECHUU GyHKIIH KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HudbdepennupoBanue u wuHTerpupoBanne DKII. Psg Jlopana. OcoObie TOUYKH.
Boruetsl. [lpunokeHuss K  BBIYMCIEHHUIO ONPEACNEHHBIX M HECOOCTBEHHBIX
WHTETPajoB.

Paznen 7. OnepaninoHHOE UCUHUCIICHUE

[IpeoOpa3oBanue Jlammaca, ocHOBHBIE CBoicTBa mpeoOpa3oBanuil Jlammnaca.
[Tpunoxkennss Kk  pemeHnto  AuUQQepeHUUanbHbBIX  YpaBHEHHM H  CHCTEM



muddepeHINaTbHBIX YPaBHEHUI.

Pasnen 8. UucneHHble METOIBI

NutepnionupoBanue ¢yuknuit. [IpubnukeHHOe pelleHue alreOpandecKux
YpaBHEHHUIA. [TpubnmxenHoe BBIYHCJICHHUE ONPEAETICHHBIX WHTETPAJIOB.
[Tpubmmxennoe pemenue AudepeHImaIbHbIX YpaBHCHUH.

3.4. TemaTu4yecKui NJIAH NPAKTUYECKHUX 3aHATHI

Paznen 1.

Martpunpl. Onpenenutenu. Ob6patHas matpuna. Meton Kpamepa perenus
CUCTEM JIMHEWHBIX YypaBHeHHWU. Panr wmarpuinpl. Pemenue cucrem ypaBHEHUI
MetonoM [aycca.

Bekrop. CkanmsipHOoe, BEKTOPHOE M CMEIIAHHOE IIPOU3BEICHUS BEKTOPOB.
[Ipsmas Ha mockocth. [Inockocts M mpsimas B MmpocTpaHcTBe. KpuBble BTOPOro
NOpsIZIKA.

Paznen 2.

Ob6nacte omnpexaenenus ¢yHkuuu. Yucnoble mnocienoBaTesnbHOCTH. [Ipenen
yucinoBod mocnenoBatenbHOCTH. Ilpenen ¢ynkuuu. beckoHeuyHo Manble U
0eckoHeyHO Oombine. OTHOCTOPOHHUE NpEaebl. 3aMmedareabHble npeneibl. Touku
pa3pbiBa, UX KiaccupuKalus.

Boruucnenne npousBogHoit (yukuuu. duddepenuupoBanue QyHKIUH,
3aJJaHHBIX HESBHO M mapaMmerpuuecku. [Ipon3BoiHas CI0KHO-CTENIEHHON (YHKIUH.
I'eomerpuuecknit cMbIci Tpou3BOAHOM. [Ipon3BoaHbie BhICIIMX OPSAAKOB. DopMyIia
Jleitonuna. Iuddepenunansl BbICIIMX TOPAIKOB. BblUMClIeHHE TMpenesoB C
nomoiplo npasuia Jlonurand. Pa3noxeHue oCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMI MO
dbopmyine Teitnnopa. MccinenoBanus pyHKIUM U IOCTpOeHUE rpaduka.

YacTHble MPOM3BOJHBIE TMEPBOIO W BbICIIEro NOpAAKOB. JuddepeHuuaisl.
[IpousBonnbie U auddepeHuansl CI0KHOM, HEIBHONW (YHKIMU HECKOJIbKUX
nepemMeHHbIX. [Ipunoxenust.

3amMeHa NEpEeMEHHOW W HWHTETPUPOBAHUE II0 YACTSM B HEONPEIEICHHOM
uHTerpasie. MHTerpupoBaHue panuoOHAJIbHBIX JApOOEH, TPUTOHOMETPUUYECKUX
GyHKIUM, HEKOTOpPBIX  HPPALMOHAIBHBIX UM TPAHCUEHIACHTHBIX  (DYHKLHUH.

Brruuciienue OTIPEJICIICHHOTO HMHTEerpasa. HecoOcTBEHHBIE HWHTETpabl.
['ecomeTpudecKkre U MEXaHUICCKHE TIPHIIOKEHHUS ONPEISISHHOIO HHTETpala.
Paznen 3.

KombOunaropuka. TeopeMbl ClI0KEHUS U YMHOXKEHHSI BEPOSITHOCTEN. Y CJIOBHAs
BeposiTHOCTh. Dopmyna mnonHoi BeposiTHocTH. Popmyna balieca. 3amaua o
HaJIE’)KHOCTH 3JIeKTpruueckoi 1enu. Cxema bepHymm pacnpeneneHus: BEpOSITHOCTEN.
@opmyna Ilyaccona. /luckperHas cirydaiHas BEJIMYMHA, HENPEPBIBHAS CilydanlHas
BEJINYMHA.

Pa3znen 4.

Kowmrmnekcaple uyucna, GopMbl KOMITIEKCHOTO uucia. J(elcTBUS HaJ HUMMU.
OO6actu ¥ TUHAH.

Pemenne nuddepeHranbHbIX ypaBHEHUH TIepBOro Tmnopsaka. Pemienue
muddepeHIaTbHbIX YPAaBHEHUN BBICIIUX TOPSAKOB, JOMYCKAIOIIUX TMOHUXEHHE



nopsiika. Pemenue ogHOPOIHBIX W HEOAHOPOAHBIX JUHEHHBIX TUdPepeHIInaTbHbIX
YpaBHEHUH BBICIIUX MOPSIKOB C TOCTOSTHHBIMU KO3(PUITUCHTAMH.

HccnenoBanne CXOAMMOCTH 3HAKOIIOJOKUTENBHBIX W 3HAKONEPEMEHHBIX
psnoB. HaxoxxaeHne o0macTv CXOAUMOCTH (DYHKIIMOHANBHBIX U CTENEHHBIX PSIOB.
Paznoxxenne  QyHkumii B cremeHHOW  pan.  Pasnoxkenne  GyHKimii B
TPUTOHOMETpHUUECKHUE psalbl Dyphe.

JIBOMHOW  WHTErpaj, NOJSIPHBIE  KOOpPAMHATHI.  TpPOMHOM  HMHTETpal,
HWIMHApPUYECKUE U cheprudeckue KoopauHatel. [Ipunosxkenus.

Paznen 5.

BrlunciieHre KpPUBOJIMHEWHBIX HMHTErPAJIOB IEPBOTO M BTOPOro poja.
[Ipunoxxenusi. BeluncineHrne moBEpXHOCTHBIX HHTErPAJIOB IIEPBOTO U BTOPOTO poAa.

CkansipHbie 1 BeKTOpHbIE Toysl. [Ipom3BonHas mo HampasieHuto. ['paaueHT.
[Torok momnsa yepe3 nmoepxHocTh. Dopmyna Octporpaackoro-I'aycca. JluBeprenuus
BEKTOpHOTO Toysi, ee (usuyeckuir cmbicia. Popmynbl Ctokca, ['puna. Potop
BEKTOPHOIO0 1oJis1. [IoTeHnuansHoe U CONEHOUAAIBHOE TTOJIA.

Paznen 6. Teopust pyHKIMN KOMIUIEKCHOTO IEPEMEHHOTO

Brruncnenne 3HAYCHUHN GyHKUIMN KOMIIJIEKCHOI'O IIEPEMEHHOT 0.
HudbdepenuupoBanue u wunterpupoanre DKII. Psg Jlopana. OcoObie TOUYKH.
Boruersl. [lpunokeHuss K  BBIYMCIEHUIO ONPEACNICHHBIX M  HECOOCTBEHHBIX
UHTETPajoB.

Paznen 7. OnepanimoHHOE UCUUCIICHUE

[IpeoOpazoBanue Jlammaca, HaxOXXIE€HUE OPUTHMHAIOB U HM300pa)KEHUH.
OnepaunoHHbll  MeToj peuleHuss IuddepeHualbHbIX ypaBHEHUH UM CHCTEM
nudepeHnnanbHbIX ypaBHEHUH.

Pa3nen 8. YUucneHHBIE METOIBI

NurepnonmupoBanue ¢yukuuii. [lpubmmkeHHoe pelieHue anredpanyecKkux
YpPaBHEHUM. [IpnOnukeHHOE  BBIYMCICHUE  OMNPEACICHHBIX  HMHTETPaJIOB.
[Tpubnuxennoe pemenue AudpdepeHunaIbHbIX ypaBHEHHUH.

3.5. TemaTuyeckuii J1aH J1a0OPATOPHBIX padoT
JlanHbIii BUA paObOTHI HE MPEYCMOTPEH YUYEOHBIM IJIAHOM.

3.6. KypcoBoii npoekT /kypcoBasi pa6oTa
JlaHnHbIi BUA pabOTHI HE MPETyCMOTPEH YUSOHBIM IIAHOM.

4. OueHuBaHHE Pe3yJIbTATOB 00y4eHUsI

OneHuBaHue pe3yibTaToOB OOyYEHHUs MO JTUCHUIUIMHE OCYIIECTBISETCS B
paMKax TEKyLIEro KOHTPOJS M MPOMEXYTOYHOM arTecTalud, NPOBOAUMBIX IO
oabHO-periTuHroBoit cucreme (bPC).

[Ikana oueHKH pe3yIbTaTOB 00YUEHHUSI 10 TUCHUIUIMHE:

Kox Kon 3amanu- YpoBeHb chOpMUPOBAHHOCTH
pOBaHHbIE WHJIMKATOpa KOMIICTEHIIUU
KOMIIE- | MHIUKATOpa
pe3yabTaThl . N Hwuxe o
TEHIMHU | KOMIIETCHIIUN Bricokuii Cpennuit Huzkni
00y4eHus 1o CpeaHEro




JMCIITLITHE —or 85 10 100 o1 70 10 84 | o1 55 10 69 [ 0T 0 10 54
[ITxana oueHnBaHUs
HEY/I0B-
YAOBIIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPHUTEIBHO
TCIIBHO
3aYTEHO HE 3a4TEHO
3HATH:
OCHOBHBIE
TIOHSITHS U
TBEPKJICHUS
YTBEPL . 3Haer [Tnoxo
AHAIUTUYECKOM
OCHOBHBIE | 3HAET YpoBeHb
FEOMETPUH, 3Haer .
ot MOHSTHSI U | OCHOBHBIC | 3HAHUU
TUHEHHON OCHOBHBIE
YTBEPXKIC | MOHSATHS W | HIKE
anreopsl, MOHATHUS U
HUS, YTBEpXKAEC | MUHHUMAJ
MaTEMaTHYECKO | YTBEPKIE
MOJXKET HUS, BHOTO,
ro aHalu3a, HUS,  HE
JOTYCTUTH | JOMYCKaeT | JOIycKae
TeOpUn JIOITYCKaeT
. HECKOJIBKO | MHOTO T TpyObIe
BEPOATHOCTEH, | omHOOK
HE TPYOBIX | MEITKHX OIMOKHU
TEOpHUU MO,
911150 3 OIIMO0K
CIICIUATBHBIX
pas3zenon
MaTEMATHKHU
YMETh:
pemiaTth
OCHOBHEBIC
3aJ1aun
AHAJIUTUYECKOMN YmMmeer YmMmeer IIpu
OIIK-1 | OIIK-1.1. reOMETPHH, Ymeer pemaTth pemarb pelieHnn
TUHEHHON pemiaTth OCHOBHBIE | TUTIOBBIE | THUIIOBBIX
anreopsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTH
MaTEeMaTHYECKO | YeCKUe YeCcKue YEeCKUe YECKUX
ro aHalu3a, 3aJaud, He | 3a/la4H, 3a/a4w, 3a/1a4y
TeOpUn JIOITYCKAeT | IOMyCKaeT | IOMyCKaeT | JIomycKae
BEPOATHOCTEH, | omHOOK HEOOJBIIN | MHOTO T TpyObIe
TEOPUH MOJIs, € OmMOKH | OIIKMOOK OIINOKHU
CIICITUATBHBIX
pas3zaenon
MaTeMAaTHKHU
BJIQJICTh:
Bnaneer
Bnaneer a
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3TUIHbI MU BJIaJICCT
OCHOBHBIMH u
MU TUTIOBBIMU | METO/IaMU
METOITaMHU METOITaMHU
METOITaMHU METOJIaMH | PEIICHHUS
pelieHus 3aaaq pelieHus
pelieHus pelieHus | 3ajaad,
MaTeMaTHIECKO 3ajad,
3a1a4, He 3amad, JIOITyCKae
ro aHanIM3a JIOTTYCKaeT
JIOITyCKaeT JIOTIyCKaeT | T TpyOble
MEJKHe
91115 () MHOTO OIINOKH
OIIMOKHU
(91115 (03
OHCHO‘—IHBIC MaTcpHraJibl JUISA IMPOBCACHUS TCKYHICTO KOHTPOJIA

n

IPOMEXYTOUHOM arrecTauu mpuBenaeHbl B [lpunoxeHun k paboueil mporpamme

JUCIUITIIUHBI.



[TosiHBIM KOMITIEKT 3aJaHUi U MaTepuanoB, HEOOXOAUMBIX JUIsl OLEHUBAHUS
pe3yNbTaTOB 00YUYECHHMS 110 AUCHUIUIMHE, XpaHUTCS Ha Kadenpe pa3padoTynka.

5. Y4eOHO-MeTOIM4YecKoe U UH(POPMALMOHHOE o0ecTieyeHHe JUCHUILIHHbI

5.1. YueOHO-MeTOOHYECKOE 00ecIieueHne

OcHoBHas auTeparypa

1. KoHcmekT neknuid 1o BbIcIIed MaremaTuke : monHbld kype / . T.
[Tucemennsit. - 12-e uzn. - M. : Aiipuc-Ilpecc, 2014. - 608 c. - ISBN 978-5-8112-
5257-2. - TekcT : HemOCPEACTBEHHBIH.

2. IlanTteneeB, A. B. Teopusi ¢GyHKIUI KOMIUIEKCHOTO TEPEMEHHOTO U
ONEpallMOHHOE MCUMCIEHUE B MpUMepax M 3ajadax : ydyeOHoe mocobue / A. B.
[TanTenees, A. C. SIkumoBa. — 3-¢ mu3n., ucnp. — Cankt-IlerepOypr : Jlanp, 2022.
— 448 c¢. — ISBN 978-5-8114-1921-0. — Texkcr : snexTpoHHbI // JlaHb
AJIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/212138.

3. PykoBoacTBO K pelIeHUIO 3aJad IO TEOPUM BEPOSTHOCTEH U
MaTeMaTHYECKOW CTaTUCTHUKE : yueOHoe rmocooue s By3oB / B. E. 'mypman. - 11-e
u3l. , nepepad. - M. : Boiciee obpaszoBanue, 2008. - 404 c. - (OcHoBbI HayK). - ISBN
978-5-9692-0194-1. - TekcT : HEMOCPEACTBCHHBIM.

4. Teopust BEpOSITHOCTEH M MaTeMaTHyecKkash CTaTUCTHKA : ydyeOHoe mocobue
st By30B / B. E. I'mypman. - 12-e uzg., nepepa0d. - M. : Briciiee oopazoBanue, 2008.
- 479 c. : un. - (OcHoBel Hayk). - ISBN 978-5-9692-0192-7. - Tekct
HENOCPEACTBECHHBIN

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

6. Hatancon, U. I1. Kpatkuii kypc BbICIIeH MaTeMaTuKH : ydeOHOe mocobue /
W. I1. Hatancon. — 10-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 736 c. —
ISBN 978-5-8114-0123-9. — TekcT : onekTpoHHbI / JlaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/210320.

7. lymkapp, E. A. Kypc MaremaTuKy Juisi TEXHUYECKHX BBICHIMX Y4E€OHBIX
3aBepeHM : yueOHoe nmocooue / E. A. [lymxkaps, H. A. bepkos, A. 1. MapTbeiHEHKO.
— 2-¢ ma., ucnp. — Cankr-Ilerepoypr : Jlanp, 2022 — Yactes 4 : Teopus
BEpOSITHOCTEM M MaremaTtuueckas craructuka — 2022, — 304 c¢. — ISBN 978-5-
8114-1561-8. — Tekcr : onekrtponnsblii // JlaHb : 3IEKTPOHHO-OMOIMOTECYHAS
cucrema. — URL.: https://e.lanbook.com/book/211382.

8. 3amopoxet, I'. 1. PykoBoACTBO K pelIeHUIO 3ajay MO0 MaTeMaTUYeCKOMY

aHanuzy : ydyebHoe mocobue / I'. WM. 3amopoxen. — 8-¢ uza.,crep. — CaHKT-
[TetepOypr : Jlamp, 2022. — 464 c. — ISBN 978-5-8114-0912-9. — TexkcrT :
ANeKTpoHHBbIN //  Jlaub : 3neKTpoHHO-OMOnmMoTeunas cucrema. — URL:

https://e.lanbook.com/book/210752.
9. Kysuenos, JI. A. COopHUK 3aJaHWii O BBICIIEH MaTeMaTHKe. THUIOBBIC


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

pacuetsl / JI. A. Ky3nenoB. — 15-e¢ uzn., crep. — Cankr-IlerepOypr : Jlanb, 2023.
— 240 c. — ISBN 978-5-507-45701-4. — Texcr : »snmeKkTpoHHBIN / JlaHb
2JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/279845.

10. ®uxtenromsl, I'. M. OcHoBsl MaTeMaTHuyeckoro anaiusa. Yacte 1 / I'. M.
@uxTteHrobil. — 15-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2023. — 444 c. —
ISBN 978-5-507-45877-6. — Tekct: onekTpoHHBIM / JlaHb : DJIEKTPOHHO-
oubnuoteunas cucrema. — URL.: https://e.lanbook.com/book/289001.

11. ®uxrtenroinslr, I'. M. OcHOBBI MaTeMaTH4YecKoro aHainu3a. Yacte 2 / I'. M.
®uxrtenronbll. — 14-e uzn., crep. — Cankrt-IletepOypr : Jlanp, 2023. — 464 c. —
ISBN 978-5-507-46113-4. — Tekct: »nekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/297692.

JlononHUTENbHAS TUTEpaTypa

1. HemupnoBuu, b. I1. COOpHUK 3amay W yNpaKHEHUH MO MATEMaTUYECKOMY

aHanu3y : ydeOHoe mocobue st By3oB / b. I1. JlemumoBuy. — 24-¢ u3n., cTep. —
Cankr-IletepOypr : Jlanp, 2022. — 624 c. — ISBN 978-5-8114-9078-3. — TekcT :
ANEKTPOHHBIN //  JlaHb : SHIeKTpoHHO-OmOnMotreunas cucrtema. —  URL:

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

2. IlyraueB, B.C. Teopusi BeposSTHOCTEH M MaTeMaTH4ecKas CTaTUCTUKA :
yueOnuk / B.C. [lyraueB — Mocksa : Tpancnoptraast kommanus, 2017. — 496 ¢. —
ISBN 978-5-4365-1551-9. — URL: https://book.ru/book/922288. — Tekcr
DIEKTPOHHBIN.

3. Munocnes, B. b. Kypc marematuku Ajis TEXHUYECKUX BBICIIUX YUYEOHBIX
3aBeneHu : ydyeOHoe mocobme / B. b. Mwunocuer, B. A. Jlaxosckuii, A. U.
MapTtbiHeHko. — 2-¢ u3n., ucnp. — Cankr-IletepOypr : Jlans, 2022 — Yacts 2 :
OyHKIIMU HECKOJIBbKUX MepeMeHHbIX. MHTerpanbHoe ucuucieHue. Teopust moias —
2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — TekcT : anekTpoHHbIH // JlaHb :
NIEKTPOHHO-O0nOmoTeunas cuctema. — URL: https://e.lanbook.com/book/211355.

4. Munocues, B. b. Kypc matremaTuku 1jii TEXHUYECKUX BBICIIUX YUYEOHBIX
3aBejieHui : yueoHoe nocodue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckuii. —
2-¢ u3n., ucnp. — Caunkr-IletepOypr : Jlanb, 2022 — Yacts 1 : AHanuTuyeckas
reomerpus. Ilpenenst u psaapl. PyHKIUMHA U OPOU3BOAHBIE. JIMHENWHAas U BEKTOpHAas
anrebpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. — TekcT : a1eKTpOHHBI# //
Jlanb : AIIEKTPOHHO-OUOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/211352.

5. Teopus BeposiTHOCTEN M MaTemMaTHyecKas CTaTUCTHKa. ba3oBblli Kypce C
npuMepaMu M 3agadamu . ydeOHoe mocodue s By3oB / A. U. Ku6G3yn, E. P.
['opsiunosa, A. B. Haymos ; mox pen. A. U. Ky63yna. - 3-e u3z., nmepepad. u jgo. -
M. : OU3SMATIIIT, 2007. - 232 c. - ISBN 978-5-9221-0836-2. - Tekcr :
HETIOCPEICTBEHHBIN

6. NBanoB, b. H. Teopusi BeposiTHOCTE M MareMaTWyeckas CTaTUCTHKA :
ydyebHoe nocobue / b. H. UBanoB. — 2-¢ u3a., ucnp. u gon. — Cankr-IletepOypr :
Jlanb, 2022. — 224 c. — ISBN 978-5-8114-3636-1. — TekcT : anexkTpoHHbIH // Jlanb
: JJIEKTpOHHO-O0MOIroTeuHas cucrema. — URL: https://e.lanbook.com/book/206201.



N. AdanacweBa [u np.]. - Kazanp :

7. OObikHOBeHHBIE AU depeHInanbHble YpaBHeHUs : yueoHoe nocooue / 3.X.
3akuposa. - Kazans : KI'QY, 2007. - 57 ¢. - 27.88 p. - TekcT : HENOCpeICTBEHHBI.
8. IlpakTryeckue 3aHaTHs M0 MareMmatuke (1 cemectp) : mpakTukym / coct. T.

HEIIOCPEACTBEHHBIN.
9. IlpakTHdeckue 3aHATHS 10 MaTeMaTHKe (2 ceMecTp) : MPaKTUKYM / COCT.: 3.
X. 3akupoBa, H. B. Hukomaera. - Kazanp : KI'QY, 2011. - 111 c. - 4047. - Texcr :
HEMOCPEICTBEHHBIN.

5.2. MudopmanuonHoe odecrnedeHue

5.2.1. DneKTpOHHBIE M HHTEPHET-PECYPCHI

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

No

s HanmenoBaHue JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
1 [DnexTpoHHO-OMOIHOTEYHAs cucTeMa «JIaHby https://e.lanbook.com/
2 |DnexTpoHHO-O0MOMHOTEYHAs crcTeMa «iD00KS.ruy https://ibooks.ru/
3 |DnextponHo-6MOIMOTEUHAs crcTema «DOOK.ruy https://www.book.ru/
4 [DHmmknonenww, coBapy, CIPABOYHUKU http://www.rubricon.com
5 [ITopran "OtkpeiToe 06pa3oBanue" http://npoed.ru
6 |EnmHoe okHO noctymna Kk oOpa3oBatelbHbIM pecypcam  [http://window.edu.ru
5.2.2. llpodeccronanpubie 0a3bl AaHHbIX |/ HHpOpMaIMOHHO-CIIPABOYHBIC
CUCTEMBI
No Pexum
HaumenoBanue npodeccruoHanbHbIX 0a3 JaHHBIX Anpec
/1 JOCTyTa
1 |Poccwuiickasi HalMOHAJIbHAs OMOJIMOTEKA http://nir.ru/ http://nlr.ru/

http://elibrary

2 |Hayunas snextponHas 6ubmmoreka eLIBRARY.RU http://elibrary.ru U
3 |HauwmonanbHas snekrponHas oubnounoreka (HOb) 7ttp8:/lrusneb'ru hrtjys://rusneb
4 |Texmmeckas 6u6morexa http://techlibrary |http://techlibr
u ary. ru
5 |OGmepoccuiickuii MaTeMaTH4YECKH mopTasn http:/fwww.mat. http:/fwww.m
Hep P hnet.ru/ ath net.ru/
5.2.3. JIunieH3MOHHOE W CBOOOAHO  pPacHpPOCTpaHIEMOE  IPOTPAMMHOE
oOecrieueHne TUCIUILINHEI
Ne HanmMeHnoBaHMe MporpaMMHOIO PexBu3uTsl
Onucanue
n/m obecrieueHus HOJTBEPIKAAOIINX
n 3A0
1 |Windows 7 IIpodeccronansnas (Starter) O/Tb30BATCIbCKA "CodrJlaitaTpeiin"

OornecpanoOHHadg CUCTCMa

Ne2011.25486 oT
H 3A0
2 |Windows 7 Ilpodeccuonanbnas (Pro) O/Tb30BATCIbCKA "CodrJlaitaTpeiin"
ONCPAIMOHHAS CHCTEMA |\ 5011 75486 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 NPUKIAJHBIX | 4
3 MATLAB Academic new Product From|'POTPaMM oA "Co¢rJlaitaTpeiin"
10 to 24 Group Licenses (per License) PCIICHITA 3VI8IN02013.39442 Hencxn.
TEXHUYECKUX
. npaso. beccpouno
BBIYHCIICHH.
Cucrema noucka|CBoOoiHAs  JIMLIEH3US
4 |bpayzep Chrome unpopmanmu B cetu|Heuncki. paBo.
UHTEpHET beccpouyno
[Taker mporpamm mist|CBoOogHast  JIMIICH3US
5 |Adobe Acrobat co3maHus ¥ rpocmorpalHeunckr. paBo.
daitnos dpopmara PDF [Beccpouno
MO nmns >dpdexTuBHOr0|CBOOOTHAS — JTUIICH3US
6 |LMS Moodle OHJIAMH- Hewuckir. paBo.
B3aUMOJICUCTBUS beccpouno

6. MaTepl/laJILHO'TeXHI/I‘IeCKOC o0ecrneuyeHue TUCHUIINHBI

HanmenoBanue Buga

HanmenoBanune yueOHO

yueOHOM paboThHI ayJIUTOpHH, [lepeueHr HEOOXOIUMOTO OOOPYIOBAHUS U
CIICLUAIU3UPOBAHHOM TEXHUYECKUX CPEJICTB O0yUCHHS
J1abopaTopun
Jlexuuu Yd4eOHas ayuTopus Jis Criennanu3upoBaHHAS yueOHas Me0elb,
MIPOBEJCHUS 3aHIATUN TEXHUYECKUE CPEACTBAa OOYHUEHUs, CIIyKalue
JICKIIHOHHOTO THITA JUISL TIpeICTaBlIeHusl yueOHOM uHpopMarun
00JbIION ayauTOpUM (MYJBTUMEAUMHBIN
MPOEKTOp, KOMIBIOTEp (HOYTOYK), dKpaH),
JIEMOHCTPAIIMOHHOE o0opytoBaHue,
y4eOHO-HaTJIsTHbIe TOCOOHS
[Mpaktnueckue |YueOnas ayIUTOpUs | Crienmuanu3upoBaHHas ydeOHas —MeOerb,
3aHATUSI NPpOBEACHUA 3aHATHH| TeXHUUYECKUE CcpeacTBa o0OydeHus
CEMHHAPCKOro THIA,| (MyIbTUMEIUIHBIA MTPOEKTOP, KOMIIBIOTED
rpynmnoBbIX u I/IHI[I/IBI/IZ[X- (HOYT6YK), 3KpaH) u ﬂp
AJIBHBIX KOHCYJIbTallH,
TEKYyLICro KOHTPOJIA )51
HpOMe)KYTO‘IHOfI arTecTalnu
CamocrostensHas |KoMibroTepHslii Kiace ¢ Cnenmanu3upoBaHHas ydeOHast MeOenb Ha
pabora BeIxozoM B MuTeprer B-600a | 30 mocamounbix Mect, 30 KOMIBIOTEPOB,

TEXHUIECKHE cpencTaa o0y4YeHHS
(MynbTUME-TUIHBIN TPOEKTOP, KOMITBIOTEP
(HOYTOYK), 9KpaH), BHJIEOKAMEPHI,
IporpaMMHoOe obecrieueHue

YuTaabHBIN 3211
OnOIIMOTEKH

Crnenunanu3upoBaHHasi MeOeIb,
KOMITbIOTEpPHAs! TEXHUKA C BO3MOXHOCTBIO
BbIX0J1a B UHTEepHET U obOecrieueHneM
nocryna B QMOC, 3xpaH, MyJIbTUMEANNHBIN
MIPOEKTOP, MPOrpaMMHOE O0ecTiedeHIE

7. Oco0eHHOCTH OpraHu3aIuN 00Pa30BaATEeIbLHOM 1eATEeJbHOCTH JIsl JIUIL C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJINI0B

JIvna ¢ orpaHMYEHHBIMU BO3MOXKHOCTSAMHU 310poBbs (OB3) u MHBaIMBI UMEIOT




BO3MOKHOCTh O€CIPENATCTBEHHO MEePEMEIIAThCs U3 OJHOro y4eOHO-I1a0opaTopHOro
Koprmyca B JpYyroil, MOAHSTbCS Ha BCE JTAXKU Yy4eOHO-Ta0OPATOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [OMEIIEHUSX C Y4YEeTOM OCOOEHHOCTEN
NCUXO0(U3NIECKOTO PA3BUTHS U COCTOSTHUSA 37J0POBBSL.

Hns obydyenus nuny ¢ OB3 U WHBaIMAOB, UMEIONIMX HApYIICHUS OMOPHO-
JIBUTATETILHOTO ammapaTta, 0OeCIeUeHbl yCIOBHUS OECHpENnsTCTBEHHOTO JOCTYIMa BO
Bce yueOHble nmomereHus. MHpopmalus o crenuaibHbIX YCIOBUSX, CO3JaHHBIX IS
oOyuaronuxcss ¢ OB3 wu wuwHBanmuaoB, pa3MmelieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. meercst BO3MOXHOCTh OKa3aHUsSI TEXHUYECKOW MOMOIIM aCCHCTCHTOM,
a TaKkXe YCIIyT CypIONepEBOTUMKOB U TU(DIOCYpI0TIEPEBOIUMKOB.

Jlist aganTainuu K Bocnpusatuio unamu ¢ OB3 u uHBanugaMu ¢ HapyleHHbIM
CIIyXOM CIIPABOYHOTO, y4eOHOro MaTepuana MO JUCHUIUIMHE 00ecredrBaroTCs
CJIEIyIOILUE YCIIOBUS:

- JUIS JTy4IIed OpUeHTALUY B ayAUTOPHUH, TPUMEHSIFOTCSI CUTHAJIBI OTIOBEILICHUS
O HayaJie U KOHIIE 3aHTHUs (CJI0BO «3BOHOKY IMHUILETCS Ha JOCKE);

- BHUMaHUE Cia0oCHblIamero OOy4Yaromerocss MNPUBJIEKAETCS MeJarorom
KECTOM (Ha IJIEYO KJIAJETCS pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ OOy4YarOIIMMCS, MEAarornyecKkuii pabOTHUK CMOTPUT Ha
HETr0, TOBOPHUT SICHO, KOPOTKHUMH TPEAIOKEHUAMHU, oOecreunBasi BO3MOXKHOCTb
YTEHUsI IO Ty0am.

KomrmeHncanuss 3aTpyiHEHH pPEUYEBOrO0 M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
cabOCIBIIIAIIMX 00yYarOITUXCs POBOIUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, TUAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIUH C
TUIEPCChUIKAMU, KOMMEHTUPYIOITUMU OT/IETIbHBIE KOMIIOHEHTHI U300 PaKEeHMUS;

- PETyJSIpHOTO TMPUMEHEHUS YIPAKHEHWH Ha Tpaduueckoe BbIJICICHHE
CYIIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHU;

- oOecrieueHHs] BO3MOXHOCTH JJi1 OOYy4YaromIerocss MOJYYUTh aJpPECHYIO
KOHCYJIBTAIIUIO TI0 AJIEKTPOHHOH MOYTE MO0 MEepe HEOOXOAUMOCTH.

JIns apantanuy K BocupusaTuro Jmiamu ¢ OB3 1 nHBanuaamu ¢ HapyneHUsAIMHA
3peHUs CIPaBOYHOTO, y4eOHoro, IPOCBETUTEIHCKOTO Marepuana,
PEeIyCMOTPEHHOTO 00pa30BaTEeIbHONW MPOrpaMMOM MO BBIOPAHHOMY HaIpPaBICHUIO
MOATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBUS:

- BeJIETCS ajanTaius oQpUIHaIbHOTO caiiTa B ceTd HTEpHET C y4eTOM 0COOBIX
NMOTPEeOHOCTEN MHBAIK/IOB 110 3PEHUI0, 00ECTICYMBACTCS HATTMYHME KPYIHOIIPU(PTOBOH
CIIPaBOYHOM MHGOPMAIINH O PACTTUCAHUH YUSOHBIX 3aHSTHIA;,

- IeJIaTOTUYECKUl  pabOTHUK, ero coOeceqHUK (Mpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHATHHU, MIPEACTABISIIOTCS O0YUYaAIOIMUMCS, TP STOM KaXK bl
pa3 Ha3bIBaeTCs TOT, K KOMY MeJaroruyeckuii paboTHUK oOpalaercs;

- IEUCTBUS, KECThl, MEPEeMEUICHHs MeJarornyeckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyaTHas HHGpOpMalMs TMpeAocTaBisieTcs KpynHbiM mpudrom (ot 18
MYHKTOB), TOTAJTHHO O3BYUHBACTCS;

- oOecrieunBaeTCsi HEOOXOIMMbIN YPOBEHb OCBEUIEHHOCTH MOMEIICHUH;

- IPEAOCTABIIETCSI BO3MOXKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN W MPABO 3aIUCU 0OBSICHEHUH Ha TUKTOMOH (110 JKEJIaHUI0 00YYaroITuXCs).
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®opma mTpoBeneHUS TEKylled M NPOMEXKYTOYHOM aTTecTaluu IS
oOyuatomuxcs ¢ OB3 u MHBaMUAOB OmpenesseTcs: NeAarorndeckuM paboTHHUKOM B
COOTBETCTBUH C yueOHbIM MaHoM. [Ipu HeoOxommmoctu obyuaromemycs ¢ OB3,
UHBAIMAY C YYETOM MX WHAWBHIYaTbHBIX MCUXO(PU3UICCKAX OCOOCHHOCTEH JaeTCs
BO3MOXKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, MUCBbMEHHO Ha Oymare,
MUCBMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., IMOO MPEIOCTABIACTCS
JIOTIOJTHUTEIHHOE BPEMsI IJIsl TIOJrOTOBKHM OTBETA.

8. MeToan4yeckue peKOMeHIAIMM /sl MpenoaaBaTesedl M0 OpraHu3anun
BOCIIUTATEJbHOI PadoThl ¢ 00y4AIOIUMMUCS.

Meroanueckoe o0ecrieueHre Npouecca BOCIUTaHNs 00y4YaroIUXCsl BBICTYIAeT
OHUM W3 ONpeaensonux (akToOpoB BBICOKOIO KadecTBa 0Opa3oBaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH TpodeccHOoHanu3M, 3SpYIUIIHUIO,
YETKYIO TPAKIAHCKYIO MO3UIIHNI0, CAMOIUCIUIUIMHY, TBOPUECKAM OAXO/ B PEIIEHUU
npoecCHOHANBHBIX 3aa4, B XO0Jie 00pa30BaTENIbHOIO IIpollecca CIOCOOCTBYET
(GbopMHUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipy peanmu3zanuu [OUCHUIUIMHBI MPENOAABATENIb MOXET HCIOJIb30BaTh
CJIETYIOLIME METOJIbl BOCIIUTATEIbHON PaOOTHI:

- MeToibl (hOPMHUPOBAHUSA CO3HAHUS JMYHOCTU (Oecena, AUCIYT, BHYIICHHE,
WHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, NPUMEP, CAMOKOHTPOJb, pacckas, COBET,
yOexaeHue u ap.);

- METOJIbl OpraHu3aluu JACSATEILHOCTH M (OPMHUPOBAHUS OMbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHUE, TeJarorudeckoe TpeOoBaHHE, TMOPYUYCHHUE,
MpUy4YeHHUE, CO3/JaHNE BOCIUTHIBAIOIINX CUTYallU, TPEHUHT, yIIpaXXHEHUE, U Ap.);

- METOAbl MOTHUBAILIMM JEATECIBHOCTH U TMOBEACHUS (000peHHE, MOOIIPEHUE
COI[MAJIbHOM AaKTUBHOCTH, TNOpUIIAHWE, CO3JaHUE CUTyalHil ycrexa, CO3JaHue
CUTYAIUH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUM, CODEBHOBAHUE U JIp. )

[Ipy peanuzanuu JUCUUIUIMHBI — MPENOAABATENb  JIOJDKEH  YUHUTHIBATh
CJIEAYIOIINE HAIIPABJICHUS] BOCIIUTATEIbHON JEATEIbHOCTH:

I'pasxxcoanckoe u nampuomuueckoe ocnumanue:

- popMHUpOBaHKE Yy OOYYAIOIIMXCS IIEJOCTHOTO MHMPOBO33PEHUS, POCCUHMCKOM
WJICHTUYHOCTH, YBKECHHUS K CBOCH CeMbe, OOIIECTBY, TOCYIaPCTBY, IPUHSTHIM B CEMBE U
00IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLMOKYJILTYPHBIM [ICHHOCTSIM, K HAITHOHAIEHOMY,
KyJIbTYypHOMY U HCTOPUYECKOMY Haclie[nio, (OPMUPOBAHUE CTPEMJICHHS K €ro
COXPaHEHHIO U PA3BUTHIO;

- hopMUpPOBaHKE Y OOYUAIOIIUXCS AKTUBHOM TPayKIaHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJUIIMOHHBIX KYJITYPHBIX, JYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOIO
oOIiecTBa, JJs TIOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO pEalM30BLIBATh CBOU
KOHCTUTYIIMOHHBIC TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPhl O0YUAIOIINXCS, PACITUPEHUE
KOHCTPYKTUBHOI'O y4YacTUsi B TMPUHATHUM PELICHUN, 3aTparvBarollUX UX IpaBa H
WHTEPECHI, B TOM YHCJIC B Pa3IMYHBIX (DOpMax caMOOpraHW3AIHH, CAMOYTPABICHNUS,
00IIECTBEHHO-3HAUYNMOM JIEITCILHOCTH;

- popMuUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIONIMX  HPOTHUBOCTOSITH  AKCTPEMU3MY, KceHohoouw,



JUCKPUMUHALIMM TI0 COUHUAJIBHBIM, PEJIIMTHO3HBIM, PACOBBIM, HALMOHAIbHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEKKOH(PECCHOHAIBHONW HETEPIHUMOCTH, APYyTUM
HETATUBHBIM COLIMAIBHBIM SIBICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIINTAHUE YYyBCTBAa JOCTOMHCTBA, YECTH M YECTHOCTHU, COBECTIMBOCTH,
YBQXXEHUSI K POAUTEIIAM, YUUTENSM, JIFOJSM CTAPIIEro NOKOJICHHUS;

- popMHUpOBaHWE TPHUHIIAIIOB KOJJICKTMBU3MA U  COJIMIAPHOCTH, JyXa
MUJIOCEpJUSl W COCTpaJaHusi, MPUBBIUKK 3a00TUTHCS O JIOJSAX, HAXOISAIIMXCA B
TPYJIHOM KU3HEHHOW CUTYAllUH;

- popMUpOBaHUE COJIUAAPHOCTH W YYBCTBA COLIMAIBHONW OTBETCTBEHHOCTU IIO
OTHOILICHHIO K JIFOJSIM C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI, MPEOAOJICHHE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUICHUIO K JIOJASM C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMU;

- )OpMHUpPOBAHKE HMOILMOHAIBHO HACHIIICHHOTO W JyXOBHO BO3BBILIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS MepeaaBaTh APYTUM CBOU ICTETUUECKHIMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- hopMUPOBaHUE ICTETUUECKON KapTUHBI MUPA;

- hopMUpOBaHUE YBAXKEHUS K KYJbTYPHBIM IIEHHOCTSIM POJTHOTO TOpoja, Kpasl,
CTpaHbl;

- IOBBIIIICHUE TTO3HABATEILHOM aKTUBHOCTH O0YYarOIIUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- opMupoBaHre y 00yJarOMUXCsS HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHS TIOTy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHajlW3a U CHHTE3a MH(POpPMAIUU, B TOM YHCIIC B
npodeCCHOHAIBHOM 001acTH.

BHocuMBIe H3MEHEHUS M YTBEPKACHUS HA HOBbIN y4eOHbIN 0/
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IIpunooicenue k paboueti
npozpamme OUCYUniunbsl

DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3BAHCKHWM IT'OCYJIAPCTBEHHBI SHEPTETUYECKHWI YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU S POCCUMCKOMN ®EJIEPALIMNA

KI'2Yy

OLHEHOYHBIE MATEPHUAJIbBI
10 JUCUMIINHE

Marematuka

(Haumenosanue oucyuniunvl 8 COOMEEmMcmeuu ¢ y4eOHbIM HIaHOM)

r. Kasans, 2024



OueHouyHble MaTepuainbl M0 JUCUMUIUIMHE, MPEIHA3HAYEHHBI ISl OLICHUBAHUS
pE3yIbTaTOB 00YUEHHUS Ha COOTBETCTBUE HHANKATOPAM JOCTKCHUSI KOMIICTCHITHIH.

OrneHnBaHWe pe3yJbTATOB OOYYCHHS TIO0 IUCIMIUIMHE OCYIIECTBIISCTCS B
pamkax Tekymero koHTpoiist (TK) u npoMexxyTodHOM aTTecTaluu, IPOBOJUMBIX IO
OoabHO-perTuHroBoi cucreme (bPC).

1. TexHosiornueckasi Kapra

Cemectp 1
PeittuHroBRIE TOKA3aTENN
A A =
= = D) = D) 5 O
< S| = g = & | 3 S
= &l Eg B EY E|ED T ow
=g | £| EE| E|EH g|&E g =
HaumenoBanue pasaena % = 2| 8wl 2|8 « : S o g E E
o > E | E| 8 A ° S
SIS § T 3 S|l E3d =| £ 3 E § 3
o = 5| EE| E|Eg H|E & S E
S S g3 2188 2| es 3 5
.':4 58| ¥|/58 5|53 2.
51 © 5| S SRS =
2 = LR =Gl R =
Paznen 1. « JIuneitnas anrebpa | TK1
Y aHAJTUTUYECKasi TEOMETPUSDY
pH? 15 | 0 15 | 15
Pazpen 2. «<MaTemaTuyeckuit
ananu3. Yacte 1»
Kontponbnas padora 15
Pazpen 2. «<MaTemaTuyeckuit TK2
15| 0 15 15
ananu3. Yacte 1»
Konrponbnas pabora 15
Pa3nen 1. « Jluneitnas anre6pa | TK3
Y aHAJTUTUYECKasi TEOMETPUSDY
Pazpnen 2. «MatemaTudeckuit o5 0 o5 o5
ananu3. Yacte 1»
Pasnen 3. «Teopus
BEPOSITHOCTE»
Konrponbnas pabora 15
KommokBuym 10
IIpomesxyTounas arrectanuss | OM1 0-45
(3x3amen)
B nmucemenHoit popme no 0-45
ometam
Cemectp 2
PeittuHrOBRIE TOKA3aTENN
) A =
= = ) 5 o 8l o
= S| = g = & | x5 3
= 2 el Eg B EY BE|ED T
=g | £| EE| E|EH g|EE g =
HaumMenoBanue pasaena g = 2| 8 x| 2|8 « 218w % £ E
o > E o Bl 4 S
VS E| £ 3| E|E3 E|E = < 28
o X 5| E5| H|E 5§ H|E 5 S E
S S| 83 2|3 2| E= S =
& o B o o te o
5| © o | S oS =
| X = R
Pa3nen 4. « MaremaTnaeckuit TK1 | 15 0 15 15




a"anus. Yacte 2»

KonTponbaas pabota 15

Pazgen 4. « MaremaTudeckuit TK2 15 | o 15 15

aganmus. Yacte 2»

KonTponbaas pabota 15

Paszgen 4. « MareMaTHnuecKuit TK3
.4 2

aHaims. Yacth 2» 25 | o | 25 o5

Pa3nen 5. «OCHOBHI Teopun

TIOJISA»

KonTponbaas pabota 15

Komnoksuym 10

IMpomexyTounasi arrectamuss | OM2 0-45
(3x3ameH)

B nucemenHoii hopme mo
0-45
ouaeTaM

Cemectp 3

PeliTuHrOBBIE TOKA3aTEIN

Haumenosanue pasnena

DopMBI U BU
KOHTPOJIS
Oamisl k TK2
oauel k TK3

| TeKkyIIMii KOHTPOJIb

JIONOTHUTETbHBIE
oamner k TK1

Il Texymmii KOHTPOJIH
JIONOTHUTETbHBIE

Il Texymuii KOHTPOIIH
JIOTIOJTHUTEITbHBIC

Uroro
[TpomexxkyTouHas
aTTecTaIus

Pa3nen 6. «Teopust pyHkumit TK1 15 0 15

[E=Y
o1

KOMIIJICKCHOT'O IEPEMCHHOT' 0

Kontponbnas pabora 15

Pasnen 7. «OnepanmonHoe TK2 15 0 15 15

HUCYHCIICHHUC)

Kontponbnas padora 15

Paznen 6. «Teopust pynkumit TK3
KOMIUIEKCHOTO TIEPEMEHHOT0»
Pasgen 7. «OnepanuoHHoe

A patt 500 |25] 25
HUCYHUCIICHUE)
Pasgea 8. «Yucnenusie

METOABD)

KonTponbnas pabota 15

Konnoksuym 10

IIpomesxyTounas arrecrauusi | OM3

-4
(3auer) 0-45

B mucemenHoii hopme 1o
0-45
oueram

2. OueHOYHbIe MATePUAJIbI TEKYILEr0 KOHTPOJISA M MPOMEKYTOYHOI aTTecTalun
[kana oLeHKH pe3yIbTaTOB 00YUEHHMSI 110 TUCLUILUINHE:



YpoBeHb c(HhOPMUPOBAHHOCTH

HHJIWKaTOopa KOMIICTCHIIMH

Huxe

Bricokuii | Cpeanuit Huzkni
3arutanu- CpeaHero
Koz Koz POBaHHEIE o1 85 10 100| o1 70 110 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | MHAMKATOpa PE3yNbTaThI
TEHIMU | KOMIIETEHIMH | OOy4Y€eHHMs 10 [lIxana oneHnBaHUs
VCIUIUINHE HEY10B-
Auc YAOBIIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3aYTEHO HE 3a4TCHO
3HATh:
OCHOBHBIE
MOHSITUS U
TBEPKJICHUS
YTBCPIIL N 3HaeT [Tnoxo
AHATUTUICCKOU
OCHOBHBIE | 3HAET YpoBeHb
reoOMeTpUH, 3Haer .
N MIOHSTHS Y | OCHOBHBIC | 3HAHUU
TUHEHHON OCHOBHEIE
YTBEPKAE | MOHSATHS W | HIDKE
anreopsl, MIOHATHUS U
HUS, YTBEPXKAC | MHHHMAJ
MaTEeMaTHYeCKO | YTBEpKIe
MOJXKET HUS, BHOTO,
ro aHajau3a, HUS,  HE
JOTYCTUTH | JOMYyCKaeT | JOIMycCKae
Teopuu JIOTTYCKaeT
. HECKOJIBKO | MHOI'O T TIpyObIe
BEPOATHOCTEH, | OmHOOK
He TPYOBIX | MEIKUX OIMOKHU
TEOPHUH TIOJIS,
01112 (0N OImuOOoK
CHEIUAIbHBIX
pa3zenoB
MaTEeMAaTHKHU
YMETh:
pemiarhb
OCHOBHBIE
3aaun
AHAJIUTUYECKOMN Ymeer Ymeer [Ipn
OIIK-1 | OIIK-1.1. T€OMETPUH, YmMmeer peuiarb pelarhb peLIeHN
TUHEHHON pemiaTth OCHOBHBIE | TUTIOBBIE | THUIIOBBIX
anreopsl, MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTh
MaTEeMaTHYeCKO | YecKue YecKue YECKUE YECKUX
ro aHaJu3a, 3a/1auu, HE | 3a/1a4H, 3a/1auu, 3a/1a4
TEOpPUH JIOTTyCKAaeT | IOMyCKaeT | JIOMyCKaeT | JAOIycKae
BEPOATHOCTEH, | ommbOOK HEOOJBIIN | MHOTO T TpyObIe
TEOPHUH MOJI, € OmuOKH | OMHOOK OIIMOKHU
CHEIUATBbHBIX
pazzenoB
MaTeMaTHKH
BIIQJICTh:
Bnaneer
Bnaneer A
Bnaneer HekoTopbl | He
OCHOBHBIM
pa3IUYHbI MU BJIa/IeeT
OCHOBHBIMH u
MU THUTIOBBIMH | METOJIaMH
METOIaMHU METOIaMHU
MEeTOaMH METOJIaMH | PEIICHHUS
perieHus 3aaa4d pelreHus
pelieHus pelieHus | 3ajaad,
MaTeMaTHYECKO 3ajad,
3aj1a4, He 3ajad, JIOITyCKae
ro aHaIM3a JIOITYCKaeT
JIOTTyCKaeT JIOMYCKaeT | T TpyObie
MeJKue
OInO0K MHOTO OLINOKHU
OIINOKHU

omrnboK




OreHKa «OTJIMYHO» BBICTABIISICTCS 32 NOJHbLE U COOEpIHCAmeEbHblE OMBENIbl
Ha 6onpocuvl bunema (meopemuyeckoe u npaKmuieckoe 3a0anue);

OrmeHKa «XOpoOIIO» BBICTABISICTCS 34 Omeemvl HA BONPOCHL  Ouiema
(meopemuueckoe U NpaAKMUYecKoe 3a0anue) ¢ HeOONbWUMY OWUOKAMU 8
UBJLOJHCEHUU,

OmeHka  «y/AOBJIETBOPHMTEJBLHO»  BBICTABIIICTCS  3a  BBHINOJIHCHHUC
KOHMPOIbHBIX pabom 8 cemecmpe u KOJIOKEUYM,

OrneHKa «HEYOBJIETBOPUTEIBLHO» BBICTABISACTCSA 3a CJIa00C W HEMOJHOC
BEITIOJTHEHUE KOHMPOAbHBIX paOOm 6 cemecmpe U KOJLIOKGUYM.

3. IlepeyeHb 01IEHOUYHBIX CPEICTB
Kpatkas xapakTepHuCcTUKa OLIEHOYHBIX CPEACTB, UCIOJIBb3YEMBIX MPU TEKYLIEM
KOHTPOJIE yCIEBAEMOCTH M IPOMEXKYTOUYHOM aTTeCTalMy OO0y4aroumlerocs Io

TUCLUILINHE:
HaumenoBaunue OHI/ICaHI/IC
OILICHOYHOI'O KpaTKaSI XapaKTepI/ICTI/IKa OLICHOYHOI' O CpCIICTBa OLICHOYHOI' O
CpeacCTBa CpeacTBa

. Kommnekr
CpencTBo MPOBEPKHM YMEHHM MPUMEHSTH MOJyYECHHbBIS
KonTponbhas KOHTPOJIbHBIX
3HAHUA JJIA PELICHUS 3a/ad ONpPENEJICHHOrO THIMa IO .
pabora (KutP) 3aJjaHUi 110

TEME WIH pa3aeity BapuaHTaM

CpencTtBo KOHTPOJS YCBOEHHS Yy4eOHOTrO MaTepualia
TEMBI, pa3jiesa WiIH Pa3fAeNoB JUCIHUILIMHBI, OPTaHU30-
BaHHOE KaK y4ueOHO€ 3aHsTHE B BHUIE coOeceoBaHUs
npenojaBaTeis ¢ 00y4JaroUUMHUCs

Bompocsl no remam /
paszienam
JVICIIATUTHHEI

Komnnoksuywm (K)

4. IlepeyeHb KOHTPOJIBLHBIX 3aJaHUH WJIM HMHbIE MAaTePUAJIbI,
HeoOXoaMMBbIe ISl OLEHKH 3HAHUI, YMEHUIl M HABBIKOB, XaPAKTEPU3YIIIHX
3Tanbl (OPMUPOBAHUA KOMIIETEHIMI B IIpoecce 0CBOCHNS JUCHUILIUHbBI

[Iposepsiemass komnerenuus: OIIK-1 — IlpuMeHsSTh ecTeCTBEHHOHAay4YHbIE U
OOLIEMHKEHEPHBIEC 3HAHUSI, METOAbl MAaTEMAaTUYECKOTO aHAJIM3a U MOJIECIUPOBAHUS B
npodeccuonanbHon aearenbHocTH, OIIK-1.1 - O6nagaeT HaBbIKAMU TPUMEHECHUS
MaTeMaTHYECKOro anmnapara.

CEMECTP 1
TK1
Paspnean 1.
KonTponbnas pabota
1 1 -1
1) Beruucnure onpegenurens 3-ronopsaaka | 1 —1 1




1 -2 0 1
2) Berurcnute onpenenurenb 4-ro nopsijaka -2 1 3 -1

0 4 0 5

2 -4 1 1

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

xX+2y+z=4
3) Pemute cucremy ypaBHEHHIA {SX —5y+3z=1.
2x+7y—z=8
4) Pemmte cucremy metoaoM ["aycca
x1 + 2x9 — 223 — 324 = 4,
3.”131 + 8372 — 4.’1!4 = 14,
21+ 310+ x3 — T4 =05

5) Beruucnute mwiomiaas Tpeyroiabauka ¢ BepimHamu A(-3; 0; 1), B(-3; 3; 5), C(-1; 1; 2)
6) Berauciure 00beM mapautenenunena ¢ epmmmaamu B Toukax A(0; 0; 1), B(1; 2; 3), C(2; 1; 3),
D@3,2, 1)
7) BeraucauTh miomaap napajiesiorpaMmma, oCTpOSHHOTo Ha BeKTopax au b, a = p + 2q,b =
3p—q;lpl = Llgl =2, ==%.
8) CocTaBuTh ypaBHEHHE MPSIMOM, MPOXOIsAIeil uepe3 Touky My (6,4) 1 TOUKY HepecedeHust
npsiMbIXx X +y—3=0,x—-2y—-6=0.

— —
9) Haiitu kocunyc yria mexy Bekropamu ABu AC,
rned(2,—-8,—1),B(4,—6,0),C(—2,—-5,—-1).
10) Jans! BepmuHbl Tpeyronbauka A(1,2,4), B(-2,5,0), C(2,1,1). Haiinute ypaBHeHUE MeIuaHbI
AK, ypaBHenue BbicoThl B/I.
11) Haiigute paccTosiHHE OT IUNIOCKOCTH X-2y+27+4=0 no Touku A(0,1,2).
12) aubl koopaunatel Touek A(4; -1;-2 ), B(2;2;-1), C(-3; 3; 1), D(1; 2; 3) .
Haiitu:
KoopauHaTel BekTopoB AB , CD,2AB +3CD ;
MoLyiH BekTopoB AB, CD ;
cKkansipHoe nponssenerne AB u CD ;
KOCHHYC yIiIa Mex 1y Bektopamu AB u CD ;
BeKTOpHOE mpomsseaenne AB u CD ;

IUIOINAb TPEYTOJIBHUKA, TIOCTPOEHHOI0 Ha BekTopax AB ,CD;

o0wvem mupamuasl ABCD.

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

ypaBHEHUE NPSAMOi, mpoxoasauieit yepes . M2, M3;

yYpaBHEHHUE IUIOCKOCTH P, mpoxonsuieit uepes 1. M1, M2, M3;

HaiTu pacctosaue d ot P o MO;

HanMcaTh ypaBHeHue miockoctu Pl, mpoxonsieit uepes 1. MO || P.
Pasnea 2.

Konrponsnas padora

. 2n+3\"*1 . x%-1 , 2 2
1) lim ( ) ,2) lim . 3) lim(2 — 397¢t9* VX )sinx,
n-ooo \2n+1 x—=1 Inx x-0
3 4
. nVsnZ+Vond+1 , 2n+3\"t1 , x2+3x+2)?
4) lim ———=.5) lim (2n+1) ,6) lim m
T Al x>-1
3
7) lim 1+cos 3x 8) (1+sinxcosax)Ctg x 9) lim vn3+1-vn-1
xom sin?27x ” 77 x50 \1+sinx cos Bx > 7 e N3 il—vn—1




2
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CEMECTP 1
TK2
Pa3znea 2.

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

2) Beluucure npou3BOHYI0, yKa3aHHOro nopsaaka: y = (3 — x2) In?x, y!'f =2
sin? x—tg *x

1) Berauciaute npou3BOIHYIO apaMeTPUUECKON QPYHKIINU: {

3) Beruncnure npeznen ¢ momombto npasuia Jlomurans: lim -
xon  (x-m)
. x? 1
4) Haiinute X, GQyHKIUU Yy = 5t
4x-x2

4

5) CocraBbTe ypaBHEHHE KacaTelIbHOM K KPUBOM B TOYKE ¢ aOCIUCCOM Xg. Y = ,Xo =2

6) HaiiTi npousBoanyo ot gpyrkumn y = (sinx)%¢" .
(x%-6)y/(4+x2)3

120x5 |
8) IIpoBecTH ncciieoBaHNE U IOCTPOUTH TpaduK QYHKIUU Y =

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

9) HaiiuTe MpouM3BOAHYIO TPETHETO MOPAAKa QYHKIMH
Voo 4
10) Pasnosxkuts ¢pyHkmo y = x3 — 2x2 + x — 5 B muorowé@9Béitnopa, re x, = 2.

» R]
= arcsu e X y-
11) BeruncnuTh yacTHbIE IPOU3BOIHBIE BTOPOIO MOPSIIKA / (e/ %)

R 1 9.2
12) Mccnenosarh Ha skctpemym “ =&t —22

2
—x_3+ﬁ;6)y=excosx+ X

5
W In x

13) Haiitu npou3BoaHy0 QpyHKIUH a) y =

2
B) y = ¥ 2x — 56

CEMECTP 1
TK3

Pa3pea 2.
KonTponbnas pabota

1) Berauciure uHTErpa |, 01 x2V1 — x2dx.

2) Beruncnure unrerpan [ s
Y 2+x+1)(x+1)

dx
sinx(1-sinx)’
4) BeruuciuTe miolaas 00JacTu, orpaHHueHHON rpadukaMu GyHKIIHI:

3) Boruucnure unTerpan [

y=32—-2% y=—4x.

5) Bebluucaute AAMHY Ayr'M  KPUBOW, 3aJaHHOW  MapaMETPUYECKUMH  YPaBHECHHSIMHU

x =4(cost + tsint),
<t<
{y=4(sint—tcost), Ost=<2




1

. xdx
6) Berurciaure onpeneeHHblid HHTErpal j —_—
V5 —4x
-1
2arctg(1/2) dX
7) Borumciute onpeeieHHbI HHTErpal _
sarcigw/3 SIN X1 —sin X)

8) Brrunciure HHTerpaH_I x? cos 3xdx

2
9) BBIMMCINTD MHTETPATIbI J'(g 5X _ 2, 7)dx ; J'X_\%:(jLS dx; _[(3X -1 24 0x;
X

3 n/4 3 1
J‘de; jtgxdx;fx2~lnxdx; .[d);, jx(3—x)7dxi [arctgxdx
X 7/6C0S X 2 0
Pazgen 3.

Konrponsnas pabora

1) OTka3 MalIMHbI TPOUCXOUT, €CIIM OTKA3bIBACT XOTS ObI OJIMH MX JIBYX arperaToB, U3 KOTOPBIX
OHa COCTOUT. BeposTHOCTH OTKa3a mepBOro arperara B Te€4eHUE rapantuiiHoro cpoka - 0,01,
Broporo — 0,03. HaiiTu BeposITHOCTh OTKa3a MAlIMHbI B TCYCHHE TapaHTHUHHOTO CpPOKa. (CIIOXK
BEPOSTH COBMECTH COOBIT).

2) Jlamriouku, M3rOTOBJICHHBIC HA 3aBOJIC |, IEpEroparoT B TCUCHUE MecsIa ¢ BeposiTHOCThIO 0,3,
Ha 3aBoJie 2 — ¢ BeposATHOCTHIO 0,8. bpuln KyIuieHsl 0 3 JaMIIOYKH Ka)I0T0 3aBOJA U OJHA U3
HUX BKpy4Y€Ha B HAacCTOJbHYIO Jiammy. Jlammouka B TeueHue Mecsina neperopena. Kakxosa
BEPOSITHOCTb, YTO OHA M3rOTOBJIEHA HA 3aBoJIe 2. (yKa3zaHHe: ucnoib3yite popmyiy baiieca)

3) B ypue 10 Genbix, 15 yepHbix, 20 cuHHX U 25 KpacHbIX mapoB. BeiHynu oxuH map. Haittu
BEPOSTHOCTb TOTO, YTO BBIHYTBIN IIap: Oenblil; YepHbId; CUHUN; KpAcHbIH; OeNblif niu 4epHbIH;
CUHUI WM KpacHbIH; O€sbli, YepHBINA WM CUHUM.

4)
X -2 -1 1 2
P 0,1 0,2 0.3 0,4
f’ |X[>1,
f(X) =1 ——, |xk1
5) 1-x?

Haiitu F(x), M(X), BeposiTHOCTH noniaiaHus B uHTepBai (-2,1)

Paznen 1-3.

Bonpocs! k KOJUIOKBHYMY:

Yro Takoe MaTpuna?

UTto Takoe onpeaenanuTeNb MaTPUILIbI?

Kak BplumcCIIsI€TCS ONpPEAEIUTENb MaTPUILIBI 2-T0 opsiaKa’?

B ueM ocHOBHas ujes peueHus ypaBHeHnd meroaom ["aycca?
Jaiite onpeneneHue BEKTOpa.

[aiiTe onpeneneHre KOMILUTAHAPHBIX U KOJJTMHEAPHBIX BEKTOPOB.

Yro Takoe KOOPAMHATHI BEKTOpa?
i din
Yro Takoe optel i, j , k?

[IpaBuio ci10KeHNs BEKTOPOB C IIOMOIIBIO KOOPAUHAT.
. Kax Berumncnsiercs momyns Bexropa d = (x,y,z)?
. Kak BBIYMCIIAIOTCA KOOpAUHATBI BEKTOPA, 3aJaHHOIO ABYMsI TOUKaMH?
. JlaiiTe onpezeseHne CKalIsipHOro IPOU3BEICHUS IBYX BEKTOPOB.
. Kak BprumcIiseTcst yroi Mexmy IByMsl BEKTOPAMH?
. Kak 3anucpIBaeTcs CKasipHOE IPOM3BEICHHUE JIBYX BEKTOPOB B KOOPAMHATHOM (popme?
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VCoBus MapajuiebHOCTH U TIEPIIEHAUKYISPHOCTH JABYX BEKTOPOB d U b.
JaiiTe onpenenenrne BEKTOPHOrO IPOU3BEIEHUS IBYX BEKTOPOB.
I'eomMeTpuyeCKrid CMBICIT BEKTOPHOT'O IPOU3BEICHHUSL.

Kak 3anuceiBaeTcst BEKTOPHOE IIPOU3BEACHUE B KOOPAUHATHON (opme?

JlaiiTe onpeeseHne CMENIAHHOTO TPOU3BEICHHUS TPEX BEKTOPOB d, b,¢C.
I'eoMeTpruYECKH CMBICI CMEIIAHHOTO IIPOU3BEACHMUS.

Kak 3anuceiBaeTcst ycioBre KOMILUIAHAPHOCTH TPEX BEKTOPOB?

Kak 3anucpiBaeTcst cMeIanHOe MPOU3BEICHUE B KOOPAUHATHON Gopme?

Kak 3anuceiBaercs o01ee ypaBHEHHE IPSAMOM Ha IJIOCKOCTH, KAHOHUYECKOE ypaBHEHHE,
ypaBHEHUE MPsIMOM, IPOXOIAILIEH Yepe3 ABE TOYKH, YPAaBHEHHME INPSIMOM B OTpe3Kax,
ypaBHEHHE IPAMOM ¢ YIIIOBBIM K03 umeHTom?

Kak onpenensiercst yron Mexay npsiMbIMu?

[lepeuncnure ycnoBus napauieaIbHOCTH U NEPHIEHIUKYISAPHOCTH ABYX MPSIMBbIX.
[lepeuncnure criocoObl 3a1aHUs TNIOCKOCTH B IPOCTPAHCTBE.

Hanuumre ypaBHeHHe NpsAMOA, IPOXOAIIEN yepe3 1B 3a/1aHHbIe TOUKH B
IIPOCTPAHCTBE.

Jaiite onpenenenue GyHKIHH.

[lepeuncnnure OCHOBHBIE 3I€MEHTAPHbIEC QYHKIUH.

Jaiite onpeneneHue ClI0XXHON QyHKIMH.

Jaiite onpenenenue npeaena GyHKIUN B TOYKE.

[Tosicuute hr3nyecKkuii U reOMEeTPUIECKUIA CMBICI TPOU3BOIHOM.

[aiite onpeneneHre NpoOU3BOIHON BTOPOIO MOPAJIKA.

Cohopmynupyiite mpaBUIoO BHIYKUCICHHS POU3BOAHOM OT ciaoxHou dyukimu Y = f[g(X)].
Cdopmymnupyiite npasuio Jlonurais.

Haiite onpenenenue skcTpeMyMmMoB ¢yHkuuu. Cdopmynupyiite HeoOxoaumoe H
JIOCTaTOYHBIE YCIIOBUS IKCTPEMYyMa.

Kak uccnenyercs BeImyKki10cTh GyHKINHU?

Uro Ha3biBaeTcst Toukoi nepernda pynkuun? Kak Haxonat Touku neperuda?

Yo Takoe aCUMNTOTHI PYHKIUHU U KaK OHU HAXOJATCs?

Uro Takoe KOMIUIEKCHOE YHUCII0?

Kakue ¢popmbl 3arncu KOMITJIEKCHOTO YHcia Bbl 3HaeTe?

anummre Gopmyry Ditepa.

Haiite onpenenenue nepBoodbpaznoil pyHkuuu. CKOIBKO MEPBOOOPA3HBIX UMEET KaKaas
byHKIUS ¥ noyemy?

JlaiiTe onpeesieHne HEOIIPEIEIECHHOIO HHTETpala.

[lepeuncnure OCHOBHbIE CBOMCTBA HEOIPEIETIEHHOI'O HHTETpaa.

B uem 3akmrouaercs naes MeToga 3aMeHbl IEPEMEHHBIX ?

3anumute GopMysTy UHTETPUPOBAHUS MO YaCTSIM.

JlaiiTe onpeneneHne onpeaeneHHOro NHTerpaia.

['eomeTpryeckuii CMBICI ONPEEICHHOTO HHTETPajla U UHTErPaIbHONW CyMMBI.
PU3NYECKUI CMBICI ONPEJEIIEHHOT0 UHTErpaa.

[Tepeuncnrure OCHOBHBIE CBOMCTBA OIPEIEICHHOI0 HHTETpaa.

3anummre Gpopmyiny Herorona-Jlelionuna.

Jaiite onpenenenne GyHKIUHN IBYX I€PEMEHHBIX.

JlaiiTe onpenenenne 4acTHBIX POU3BOHBIX.

Kak BBIYMCIIAIOTCS YaCTHBIE MPOU3BOAHbIE?

Haiite onpenenenue quddepeHnnanoB GyHKIUN ABYX NEPEMEHHBIX.

Kak Haxondarcs skcTpeMyMbl QyHKINUNA HECKOJIBKUX MEPEMEHHBIX.

CEMECTP 2

TK1




Pazpgen 4.

KonrtponbHas padora
2
1) Pemre nuddepeHnnanbHOe ypaBHCHHE y' = Y 4¥. o

Lo+
X X
2) Pemute quddepeHnnansHoe ypaBHEHUE Y’ + 2Xy = 2x3y3, y(0) =/2.

3) Pemnre nuddepennpnansaoe ypapenne (2X +5y)dx + (5x +3y?)dy =0

4) Pemute nuddepeHimaibHOe ypaBHEHUE Yy + y_ sinx, y(r) = E
X V4

5) Peute muddepennuanstoe ypasaenue 2y + Yy —y = 2e*

6) Pemure nuddepenuuanshoe ypasaenne Xy" + y" =1,

7) Pemute uddepentmansroe ypasuenue Y + 2y’ +5y = —sin 2x.

8) Pemute nuddepennmansroe ypapuenue y1y” +4 =0, y(0) = —1, y'(0) = —2.

9) CrepxeHb AIUHOKO 2| M TUIOIMIAABIO MTOMIEPEYHOr0 CCUCHHS S Ha KOHI[AX MMEET OMHAKOBYIO
temrepatypy t. ITo cTepikHio mpoxoauT Tok |, mmotHOCTh KoTOporo i=1/S. Haiitu pactipenesnenue
TEIUIOTHI M0 CTEPXKHIO, €CIIM MaKCUMallbHasl TeMmereparypa B LieHTpe crepxHs 1. [IpeneOpeun

noTtepeil TEemIoThl B OKpyXKaroulyro cpeny. (Ykazanue: coctaBuTh uddepeHmanibuoe
ypaBHEHUE 2-T0 MOPSIKA, Pa3pEIICHHOTO OTHOCUTEIHHO MPOU3BOTHOI).

123 +23)
22

11) Banucatp uucino Zj = 4i B TPHrOHOMETPUYECKOM H TI0Ka3aTelIbHOM hopme.

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

13) Pemnre ypaBHEHUS:

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

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

CEMECTP 2
TK2

Pa3znen 4.
KonTponbnas pabota

1) Uccnenyiite Ha CXOAMMOCTD PSJL § (-n"*t M
n=1 n(n+1)

0 3
2) Haiigute 001acTh CXOIUMOCTH psia 3 (n-2) (x +3)2".
3) Paznoxute f(x)=In(2x+1)10 CTEHCHAM (X —2) ; cremennoit ps.
0,2

2
4) BeluncnuTe MHTErpaj Ie_sx dx. ¢ Tounocteto g0 0,001.
0

5) Paznoxure B psig @ypoe pynkiuio f (X) =sin2x, x e[-z, 7]
6) Haiitu cymmy psana § #
n-9n? —14n+48
1

{16 — x
8) Paznoxuts f (X)=cos(x —4) mo cremensm (X + 2)

7) Paznoxuth _ IO cTeneHsM X




9) HccnenoBaTh Ha aOCOTIOTHYO HITH YCIIOBHYIO CXOJMMOCTD OEO: (_1)n > 5
n=1 (2n-1)7(2n)

0 5

10) Haiitu 0611aCTh CXOAMMOCTH Y

_1( +1)
11) Beruucnure ABOWHOW HHTETPa ﬂ (12x%y? +16x%y*)dxdy;D:x =1,y =x*,y = —Jx.
D

(X + 5)2n+1

12) Haitnute miomaab GUryphl, OrpaHUUCHHON JaHHBIMH JTHHUSIMU

%,y=\/§X.

y2—2y+x> =0,y —4y+x* =0,y =

-1 0 0 0
13) 3meHuTe mopsiioK HHTETPUPOBAHMS jdy j fdx + jdy I fdx.
-2 —J2vy 1y

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

® n+6 ks

1
2. L3, )
_1nJﬁ+4 2 o5 Lo

15) UccnenoBars CXOAMMOCTH psijibl: 1.

0

1
4. 5. —. 6.
Z(3n+2)2” nz_ln” Z(

72 8. 2. %2

n+3 S n+5  S5n+6

j” z n’ +l g odntl o 26n+5
2n+5

CEMECTP 2
TK3

Pazgen 4.
KonTponpHas pa60Ta
5x Y
1) Berunciauthb Idx I dijde

-1 0 0
y . 2 2 ,_1
2) Haiiti 06bem obmact V: 8z =X“ +y“,z= >
3) Teno V 3amaHo OrpaHUYMBAIONIMMH €TO IOBEPXHOCTSIMH, A -TUIOTHOCTH. Haiinute mMaccy Tena.

2 2
64(x2+y2)=22,x2+y2:4,y=0,z=0(y20,220),y=w.

4) Haiigute o6beM Tena, 3aJaHHOT0 OIPaHUYMBAIOIIUMHU €r0 TOBEPXHOCTSIMU

2:1/9—x2—y2,9—22:x2+y2.

5) BerurcuTh HHTETpAI ﬂj xdxdydz, V:y=0,y=1x+2<1,x>0,z>0.
V
6) BBIUHCITUTE HHTErPaIbL:

”D(x+y2)dxdy tmeD:y=x3,y=1,x=0.
JII, 2xyz + x*y) dxdydz, D: x=1, x=3, y=1, y=4, z=1, z=5.

JIl, dxdydz, D: x+y+z=1, x=0, y=0, z=0.
Pa3zgea S.
KoHTtposbHas pabota




1) Beruncnure nunTerpai szdl , Tne L — rpanuma tpeyronpHuKa ¢ BepimHamu A(1,0), B(2,1),
L

CL2).

2) Haiigute padoty cuiibl F mipu mepemerneHud BAoib JuHuM L ot Toukn M k Touke N

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

3) Beruucante moBepXHOCTHBIN UHTErpai 1-ro poaa J] zds, o —d4acTh TUNEPOOTUIECKOTO

o

2+y2:4.

4) Haiinute MOTOK BEKTOPHOTO MOJI @ Yepe3 4acTh MOBEPXHOCTH S , BHIPE3aCMYIO TUIOCKOCTHIO
P (HOpMaJih BHEHIHSASA K 3aMKHYTOM ITOBEPXHOCTH, 00pa3yeMoi JTaHHBIMHU ITOBEPXHOCTSIMH).
a=Vyi—xj+k,S:x*+y*=7z%(z>0),P:z=4.

napabosonia z = Xy , BeIpe3aHHasi UJIUHAPOM X

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

6) [Ipumenus hopmyny ['prHa BEIUMCINTE HHTETPAI f Xy 2dy —x%dx, rae L — OKpPY’KHOCTb
L

x? +y% =a’.
7) Beluuciure OBEPXHOCTHEIM MHTErpai 2-ro poaa H ydxdz, rne o —BepxHsAsA CTOPOHA YaCTH

o

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

8) C momoripio hopmyitel OcTporpanackoro-I'aycca HalUTe MOTOK BEKTOPHOTO MOJIS
F=x3i+ y3j +23k Yepe3 MOTHYI0 TTOBEPXHOCTh mupaMuabsl X+ Yy +2z2=1,x=0,y=0,z=0 B
HAIPaBICHUHU BHEIIHEW HOPMAIH

9) HaiiTu upKyJIsSIUio BEKTOPHOTO MOJISt @ BJOJb KOHTYpa I (B HAalpaBJICHUH,

COOTBETCTBYIOIIIEM BO3pacTaHHIO mapamerpa t).

J2 V2

a= yl —Xj +sz, I X :7C05t, y :7C03t,

z =sint.
10) Haittu pa6oty cunmsr F =Xy - + xZ - j Baoyb kpuBoii | © Yy = X2 or Toukn (0,0) mo (1,1).

11) Haiitu iMBEpreHINIO U pOTOP BEKTOPHOTO MOJIS F=xi+ XZj —zk. OnpenenuTtpb TUI MOJIS.

Pa3nen 4-5.
Bormpocs! k K0JII0KBUYMY:
1. Jlaiite onpenenenue auddepeHnaIbHOTO ypaBHEHHUS.
2. Haiite onpenenenue 3agauu Komm.
3. IlepeuncnuTe OCHOBHBIE YypaBHEHHS TIEPBOTO TIOPSJAKA, YKaXHTE METOIbl HX
MHTETPUPOBAHUS.
Jaiite onpenenenue nudQepeHnnanbHOro ypaBHEHUs BBICILIET0 MOPSAKA.
MeTo1bl UHTETPUPOBAHUS YPAaBHEHNUH, 1Oy CKAIOIIUX [IOHMKEHUS MOPsIIKa.
Jatite onpeneneHue IMHEHHOTO U depeHITnaTbHbIC YPaBHEHUS BBICIIETO MOPSIIKA.
JlaliTe onpeeneHue YuCI0BOrO pPsiaa.

No ok




8. [aiiTe onpeneneHne CXOIUMOCTH U CYMMBI psifa.

9. HeoOxomumoe yclioBUE CXOIUMOCTH.

10. ChopmynupyiiTe TpU3HAKKA CXOJUMOCTU PSOB C MOJOKUTEIHHBIMU YICHAMH: MPU3HAK
CpaBHEHHUS psAA0B, npu3Haku JlamamOepa u Koy, nHTerpanbHbIi NprU3HAK.

11. JlaiiTe onpenenaeHue 3HAKOIEPEMEHHOTO Ps/Ia.

12. JlaiiTe onpeneneHue abCOMIOTHON U YCIIOBHON CXOJUMOCTH.

13. Chopmynupyiite npusnak Jleitoauna.

14. Jlatite onpenenenre (GyHKIIMOHAIIBLHOTO psija.

15. [aiite onpenenenne 001acTu CXOUMOCTH, PABHOMEPHOH CXOJIUMOCTH.

16. JlaiiTe onpeneneHre CTEIIEHHOTO psa.

17. JlaiiTe onpeieieHuE UHTEPBAIA CXOJAUMOCTH.

18. Psaawr Tetinopa u MakiiopeHa.

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

20. Ilepeuncnute CBONCTBA ABOMHOTO MHTETpaa.

21. JIBoiiHO UHTETPaN B MOJSPHBIX KOOPIMHATAX.

22. YKaxXuTe IpUI0KEHUs IBOWHOTO UHTErpaa.

23. JlaliTe onpeneneHne TPOMHOTO M TPEXKPATHOTO HHTETPAJIOB.

24. TlepeunciauTe CBOKNCTBA TPOWHOTO HHTETpAJIA.

25. TpoiiHoi#t UHTErpaj B HMIUHAPUIECKUX U CHEPUUECKUX KOOPINHATAX.

26. YKaxuTe IpUIOKEHUSI TPOWHOTO MHTETpaja.

27. Yto Takoe KpUBOJIMHEHHBINA HHTErpall 1-ro poxa?

28. Kaxk BeIuucisieTcss KpUBOJIMHEHHBIN HHTErpai 1-ro poxa?

29. Uto Takoe KpUBOJMHEHHBIA HHTErpajl 2-r0 poaa?

30. Kak BbrHcsieTCsl KpHBOJIUHEHHBIA HHTETpall 2-T0 poja?

31. Kakoit ¢pu3ndeckuii CMbICI TOBEPXHOCTHOTO UHTErpajia 1-ro poaa?

32. Kakoii ¢pu3nvecknii CMBICI TTOBEPXHOCTHOTO MHTErpasa 2-ro ponaa’?

33. Kak Bbruncnsiercst porop?

34. 3anmummre Gopmyrny Octporpaackoro-I'aycca.

35. Kak BbruncnsieTcss TuBepreHuus?

36. Kak Berancisiercst rpagueHT?

37. Kakue reoMeTpUyeCKre XapaKTEPUCTUKH CKAIIPHBIX, BEKTOPHBIX MOJIEH BBI 3HAETE?

38. Kakue BUIbI BEKTOPHBIX MOJIEH BBI 3HAaeTE?

CEMECTP 3
TK1

Pa3znea 5.
KonTponbnas pabota

1) UccnenoBath aHanuTHdeckue cBoiicTBa pyukiuu f(z) = 7% +1m3z.

2) BeruricnuTh HHTETpa j|z|dz, rae L- myra okpy»HOCTH |Z| =lorz1=1n02p=-1
L

3) Haiitu paznoxenne B pan Jlopana dyskimu f (z) = 10 CTEMEHSIM Z

.
(z=2)(z+5)

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

e’ cos nzdz

|2|=1 2% 4+ 22

5) Berurciaure HHTErpat




21

dx
6) Berurciaunre uHTErpa j -
0 3+sinX
A dx

7) Beruucnure HHTETpat I 5 5
o (X5 +4x+13)
8) BerunciauTs:
e1+|7z.
Ifdz, rae L- otpe3ok ot Toukn zg =0 1o zp =1+1.
L
(z-3)dz
PFG(Z—D(Z+2)
Sﬁ 23 cos(l/ z)dz
23

CEMECTP 3
TK?2

Pasnen 6.
Konrpoasnas pabora

-
p2 +6p+10
Ze—3tl

1) Haiitu opurunan usobpaxenus F(p) =

2) Haiinute usobpaxenue pynkuuu f(t) = cos? 8t +t
p+1

p(p2+4)

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

3) Haiigure opurunan usobpaxkenus F(p) =

5) Pemute cucremy mudQepeHInanbHbIX YpaBHEHUN

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

y'—2x-2y=0, y(0)=1,
6) Haiitn nso6paxerne ams f (t) =5+ 2,
7) Haittu opurunan mis F(p) = %

p°+4p+5

CEMECTP 3
TK3
Paznen 7.

KonTponbnas pabota

1) K xakoMy HHTepBaly MPUHAJIEKAT KOPEHb ypaBHeHus X' —4x° +1=07

2) B MeTo/1e MoJIOBUHHOTO JICNICHHUS JIJIsI OTIPEIeSICHHs] TIPUOTMKEHHOTO 3HAYCHUS] KOPHHU X Ha
otpeske (2,6) Hamo MONOKHUTH X =3, X=4, X=5, X=2,5, x=3,5?

3) Ha ckonbko vacTeil ciefyer pa3OMTh MPOMEKYTOK WHTEIPHPOBAHHMS, YTOOBI 1O (GopMmysiam
IPSIMOYTOJILHAKOB C TOYHOCTBIO 110 0,1 BBIYHMCIUTE HHTETPAT . 12 Inx dx.

4) Mpunsie h = 0,1, metomgom Ditnepa pemure ykasanHyo 3aaa4dy Kouu st ypapaenus y' =

y +3x,y(0) = —-1,x € [0; 0,5].

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




maddepenrmanproro ypasuenus y' = x —y,y(0) = —1,x € [0; 1].
6) ITo dpopmyie mapabos, npuusas 2n = 10, BEIYUCIUTE ONPEACICHHBIN HHTErPaI

fol ax npup = 1.

x2+p2

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

0 x
8)Meronom Diinepa HaiTu 3HaueHus penieHus muddepeHnnanpHoro ypapuenus y' = 3x — y,
must koroporo y(1) = 1, B mstu Toukax orpeska [1; 1,5], mpunsis h = 0,1.
Pasnen 6-7.
Bonpocs! k KOJUIOKBHYMY:
1. TlonsTne QpyHKIMH KOMIUIEKCHON IEPEMEHHOM.
®opMmyJibl BO3BE/IEHUE B CTETICHD U U3BJICUCHHUE KOPHS U3 KOMILIEKCHOTO YHUCIIA.
DopMyITbl TPUTOHOMETPUYECKHE U THIIEPOOTUecKre QyHKITUH.
®opmyiiel Jorapudmuueckas v mokazareiabHas PyHKIMHU KOMIUIEKCHON MEPEMEHHO.
VYcnosus Komm-Pumana.
["apmonnueckue GyHKIUH.
WuTerpan GpyHKINN KOMIUIEKCHON IEPEMEHHON 110 KPUBOH.
Teopema Ko a5t 01HOCBSI3HOM 0671aCTH.
Teopema Kotu jy1s1 MHOTOCBSI3HOM 00J1aCTH.
0. UnTerpanbuas popmyna Komru.
11. Psapn Teitnopa, psig Jlopana.
12. Buasl 0coOBIX TOYEK U UX MPU3HAKH.
13. Beruer ¢pyHKImu
14. TIpeobpa3zoBanue Jlamnaca.
15. Teopema momoous.
16. Teopema cmenieHusI.
17. Teopema 3ama3apiBaHUsI.
18. Teopema bopens.
19. YUto Takoe oTAeNeHNUE KOPHEH YPaBHEHUS.

BOOoNOoOOR~WN

20. B uem ujest rpadueCcKOTo OTACTICHUS KOPHEH.

21. T'eomeTprUyeCKHil CMBICT METOA XOP/I.

22. TomeTpruyeCcKUil CMBIC METO/Ia KacaTEIbHBIX.

23. YeM omin4aroTcst GOPMYJIBI JIEBBIX U TPABhIX MPSIMOYTOJLHUKOB?

24. TeomeTpudeckuii cMBICT (GOPMYITBI TTapadoII.

25. Kak npubamkeHHO BEIYUCIUTH ONPEACIICHHBIN HHTETPal Pa3ioKeHHUEM MOABIHTErPaTbHOM
¢yukuu B psaa Teinopa(Maknopena)?

26. MeTon HeolpeaeIeHHBIX KO GUIIMEHTOB MPU PENICHNH IMHEIHHOTO YpaBHEHHUS.

Jl1si MpOMesKyTOYHOM ATTeCTAIIUM .

OoOM1

[Tpumepsl HK3aMeHAITMOHHBIX OUJIETOB:

buner Ne 1
1. CkanspHoe npou3BeeHHE BEKTOPOB.
2. TlepBblif 3amMevaTenbHbIN Mpeen.

1-Yx
.1 t-x
. lim ( a x)
3. Beuncaure npenen: xew \2x
4. BpIYKCIMTE HHTErPAIT J‘ _2x=3 4
X2 —4x-7




buiter Ne 2
1. BekTopHOE IpOH3BEICHUE BEKTOPOB.
2. 3amMeHa MepeMEeHHOW U METOJl HHTETPUPOBAHHS 10 YaCTsAM B ONPEACICHHOM HHTETrpaie.
3. Boruncnure miomaap napanienorpaMma, oCTpOEHHOr0 Ha BEKTopax a = 3p + 2q
1 b = 2p-q, ecu u3BecTHO, uTo [p| = 4, |b| = 3 M yroxn Mex 1y BekTOpamu p 1 q paseH 135°,

3
/ arctg v/ dz.
4. Bpbluucnure uHterpan !
buner Ne 3

1. CwmemanHoe MPOU3BEACHNE BEKTOPOB.

Br1Bo MpoM3BOHOM CTENEHHON (PyHKIIMH U TIPOU3BOJHOM JIoTapu(MUIECKOH (PyHKITHH.
3. Bpruucnure 00beM TETpadapa ¢ BEpUIMHAMHU B TOYKAX A1(=2,4,8), A(4,-1,2),
As(-8,7,10),  Ay(-3,4,-2).

buner Ne 4
1. IIpsimas Ha IUIOCKOCTH.
2. 3ameHa MepeMEeHHOM, oJBeIeHue 101 3HaK AuddepeHLnana, HHTErpupOBaHUS MO YaCTAM

B HCOIIPCACICHHOM MHTCTpaJIC.
b

%2 —3x—4

3. HccnenoBath u mocTpouth rpaduk QpyHKINU:

27

/.7:2 cosz dx.

4. Bpluucnure uHTerpas  °
buner Ne 5
1. TInockocTh B MPOCTPAHCTBE.
2. CBoiicTBa ONpEEICHHOTO HHTETpaa.
o1+ 3w — 13 =2,
2."[71 - 3.172 + 2&33 = 0j

3. Meronom I'aycca pemmre cHcTeMy ypaBHeHmi ( 371~ 272~ 23 =4

4. Bpl4HUCIUTE UHTETpal j' ﬂdx

X2 +5x+7

buner Ne 6
1. IIpsmas B mpocTpaHCTBeE.

2. MeToa npssMOYyTOJILHUKOB, METO TPAIeEIHii.
1+ 5r2+ 73 =23,
2x1 — 329 + 323 =8,

3. Merogom Taycca pemmnrte cuctemy ypasHenmii ¢ %1 + 472 = 23 =0.

5
4. Boranciute unrerpan (€05 Xy,

sin x
buner Ne 7
1. Dnnmunc, napabona.
2. WuBapmanTHOCTH muddepennnana 1-ro nopsaka, nuddepeHnnan ciroxxHoi GyHKIHIH.
lim X
3. Beunciute npegen: * 0 In ch 3x)
/2

1
/ - dx
5+4sinz 4 3cosz
4. Beruncnaute uHTETpan ¢

buietr Ne &



1. Tlonstue ¢pyHKIMHU, 0OMIKE CBOMCTBA (DYHKITUH, Tipeen GYyHKIIUUA, TEOPEMBI O Mpeenax.
2. Pexyppenrtnas ¢opmyina ais HHTErpaia dx .
(x2 + 612)k
3. B ypue 9 6enpix u 1 yepnslii map. Beinynu cpa3y Tpu mapa. KakoBa BeposTHOCT TOTO, YTO

BCE I11aphl Oelblie?
/2
COS
P— 4
3+4cosx
4. Beluucnure uHTErpan /3

OM2
[Tpumeps! sK3aMEHALIMOHHBIX OUJIETOB:

buner Ne 1
1. VY 1l-ro nopsaxa, oOuiue NOHATUS, YPAaBHEHUS C pa3elOIUMUCS IEPEMEHHBIMH.

2. IloBepxHOCTHBINM HHTErpan 1-ro poaa, €ro NpUIOKEHHUS.

3. Haiitu maccy miactunst: (X, y) =16x+9y? /2, D:x=1/4,y =0,y% =16x,y>0.
4. Pemmts 1Y y" -4y’ +4y = (x —1)e*.
buier Ne 2
1. Onnoponusie 1Y 1-ro nopsiika.
2. Ilpou3BonHas IO HAPABIEHUIO.

3. BbuucIuTh HHTETpAT J..U xdxdydz, V:y=0,y=1x+z2<1,x>0,z>0.
\%
4. Pemmuts 1Y Y" + 2y’ +5y =-2sin X.
buner Ne 3
1. Jluneitasie 1Y 1-ro mopsiaka, METO BapUallMK TOCTOSTHHOM, METO/T MOJCTAHOBKH.
2. Bpluncienne moBepXHOCTHOTO UHTETpaia 1-ro poaa.

3. Haiitim 06pem: V :z=X+Yy,z=xy,X+y=1x=0,y=0.
4. Onpenenuts T BektopHoro mons a = (y3 —1)i+zcosx? _iz k.

buner Ne 4
1. VYpaBHeHus B noiHbIX TuddepeHmmanax.

2. Beruncnenue KpUBOJIMHENHOTO HHTErpaia 1-ro poxaa.

3. BpumCINTH KPUBOIMHEHHBIH HHTETPal J(4X2 —3\/§ )dl ot Touku A(-1,0) g0 ToukH
AB
B(0,1) mo mpsimoii.
4. Pa3noxuTth B psig Pypbe nepuoandeckyro pynknuio f(X) =7+ X ¢ nepuogom 27 .

buner Ne 5
1. J1Y BeIcIIUX MOPSIIKOB, OOIIKE TOHSTHS.

2. Psan @ypse. Pag @ypbe 111 4eTHBIX U HEYETHBIX (QYHKITHM.



3. BpuncauTh NOBEpXHOCTHBIN MHTETpai 1-ro pona ﬂ zds, o —u4acTh rUMEepOOINIECKOrO

o
napabosionsia Z = Xy , BBIpe3aHHasl UINHAPOM X2 + y2 =4.
4. Pemms JIY Xy 2dX + y(x? + y?)dy = 0.
buner Ne 6
1. Jluneiinbie 1Y BBICIINX HNOPSAAKOB, PELLIEHUE JIMHEHHOIO OJHOPOAHOIO ypaBHEHUS. MeTox
Diinepa.

2. 3HaKOH€p€MeHHI)I€ pAAbL, YCIIOBHAA U a0coIroTHAS CXOAHUMOCTD.

3. BbIuucIUTh MOBEPXHOCTHBIN HHTETPa 2-TO poaa J] ydxdz, rme o —BepXHSsS CTOPOHA YaCTH
(e
2 2 _
napabononma X“+y =2,0<z2<2.
, X+8
4, Pemmuts 1Y y'= —y

bunier Ne 7
1. Jluneitnsie HeopHopoaubie 1Y Boiciux nmopsiako. Meron Jlarpanxa.
2. BbluncieHne noBepXHOCTHOTO UHTerpaia 2-ro poaa. @opmyna Octporpaackoro-I'aycca.

3. Haiit TOTOK BEKTOPHOTO TOJISI @ Yepe3 YacTh MOBEPXHOCTH S , BHIPE3aEMYIO IIIOCKOCTHIO
P (HopMaib BHELIHSS K 3aMKHYTOH IIOBEPXHOCTH, 00pa3yeMoil JaHHBIMU TOBEPXHOCTSIMHU).
a=Vyi—xj+k,S:x*+y*=z%(z>0),P:z=4
4. Penmts 1Y Yy =2xy '+L2 :
(¥)
buner Ne 8
1. Jluneiinsle HeogHOpoaHbIE 1Y cO criennanbHON IPAaBOM YaCThIO.

2. BwruucieHne KpUBOJIMHEHHOTO HHTETpaia 1-ro poa.
3. Haiiti moTok BeKTOpHOTO moJist @ = 3XZi — 2Xi + YK, uepe3 3aMKHYTYO MOBEPXHOCTh S

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

(HOpManb BHEHIHSIS). S :{

OoM3
[Ipumeps! OMIIETOB Ha 3a4eT:

buiter Ne 1
1. Meron HeonpeaeaeHHbIX K03()(PUIIMEHTOB NPHU peIIeHNH JTMHEHHOTO yPaBHEHHUS.
2. [Ipeo6pa3zoBanue Jlamnaca.

p-+43

3 2 .
3. Haiitn opurunan PiE-2p%3p

( .
4. TlpencraButh B anredpanyeckon popme: ch @ +-mi/4).

Buner Ne 2
1. Ouenka morpentHocT B opmMyJie mapadour.
2. Uzo0Opaxenue ¢pyHkiun Xepucaiaa, Cost, sint.

3. Brrueptuth 001aCTh, 3aJaHHYI0 HEPABEHCTBAMHU |z <1, =S/t <argz<—/4.



Yty =142,

4. Peuwntb ypaBHenue 7 (0)=0, ¥ (0)=—2.

buner Ne 3
1. TlonsTHe QyHKIIMN KOMIUIEKCHOU ITEPEMEHHOM, MPEeNT U HeTPEPHIBHOCTD.
2. Teopema nomao0us, ee MpUMEHEHHE.

3. BoccraHoBUTH aHanuTHIecKyHo GyHKumro Y (¥ ¥)=3%+ 2xy
2y + 3y’ 4y =3¢/,

0)=0 "(0)=1.
4. Pewwth ypaBHEHHE y()=0, y" (0O)=1

buier Ne 4
1. Bo3BeneHue B CTENCHb U U3BJICUYCHHE KOPHS U3 KOMIUIEKCHOTO YHCIIA.
2. Teopema cMmeleHus, € IPUMECHECHHUE.

y =3y +2=¢,

y(©0)=1, ¥y (0)=0.
4. PemuTh ypaBHEHUE

buier Ne 5
1. TpuroHoMeTpHYECKUE U THIIEPOOTNYECKUE (YHKIUH KOMIJICKCHOU TIEPEMEHHOM.
2. IuddepernupoBanre n300pakeHus, n300pakeHNEe CTCTICHHON (YHKITHH.

3. Haiitu kopan

3. IlpeacraBuTth B anredpanueckoit popme: sh 2+-ni/4).

z 2 T
4. Boruucnuts uHTerpan |[— dz, rue L- gyra OKpyXHOCTH |Z| =1,0<argz< 3

L <
buner Ne 6
1. Jlorapudmuueckas u nokasaTtesbHas QyHKINUN KOMIUIEKCHON IEPEMEHHOM.
2. 'oMeTpHUyeCcKHil CMBICT METO/1a KacaTeJIbHBIX.
. — i),
.3. IIpencraButh B anredpandeckoit hopme =9
2dz
2@z—1)°

4. Boraucnnts nuterpan 21—l =5/
buner Ne 7
1. OO6patrHble TpUTOHOMETPUYECKHE U TUnepOoInyeckre (PyHKIIMU KOMIUIEKCHONW EpEeMEHHOI.
2. uddepenunpoBanme opurnHaia.

3. IlpencraButh B anredpanyueckoit popme Arccos (—5).

2—p

p—2p*+-5p°
4. Haiitu opuruHan:

buner Ne 8

1. IlpousBoHas PyHKIUN KOMIUIEKCHOM NEPEMEHHOM, €€ Te€OMETPUYECKHI CMBICIL.

2. UnTerpupoBanue n300paxeHus 1 OpUruHana.

3. BOCCTAHOBHTH aHATHTHHECKYT0 yHKImmio V=2 =27, | @)=1.

4. Vicionb3ys TeopeMy 00 MHTETPUPOBAHUHU M300paKeHUSI HAUTH U300pakeHNe (QyHKIMN

1—gt
f(t) = .
® "
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