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1. Heap, 3a1a4u ¥ IVIAHUPYEMble Pe3yJabTaThl 00y4YeHus M0 AUCHUIINHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeemcemeayiowgue yeau OIT)

Llenpto OCBOGHHA [UCHUIUIMHBI MaTemMaTHUeCKUil aHalu3 SBIISICTCS
TEOPETUYECKOE OCBOEHHME OOYYaIOUIMMUCS OCHOBHBIX DPa3/ielOB MaTeMaTH4ECKOIO
aHalln3a, HEOOXOMMMBIX IS TOHHMMAaHUs POJIM MaTEMaTHKU B MPOQECCHOHATHHON
JESITEIbHOCTH; (POPMUPOBAHUS KYJIBTYPBl MBIIIJICHHS, CIIOCOOHOCTU K 00OOIICHHUIO,
aHalM3y, BOCHPHATHIO HWH(OPMALMM, TOCTAHOBKE LIETM W BBIOOPY MyTel eé
JOCTH>KEHUS; OCBOCHHUSI OCHOBHBIX METOJIOB JMCLUUIUIMHBL, IPUMEHSIEMBIX B PEIICHUU
npodeCCUOHANBHBIX 33/1a4 U HAYyYHO-UCCIIEI0BATEIbCKOMN 1eATEIIbHOCTH.

3amauyaMul JUCITUTUTHHBI SBIISTFOTCS:

MOJIYYUTh  TPENCTaBIEHHE O POJM  MaTeMaTHYEeCKOTO  aHaim3a B
npo¢eCCUOHATILHON JIEATEIbHOCTH;

MMO3HAKOMHTH C HEOOXOIUMBIM MOHATHWHBIM aIlliapaToOM JUCIUTIINHEI,

chopMHpOBaTh yMEHHUS pEIIaTh THUIIOBBIC 3a/Jadyd OCHOBHBIX pa3/IeiioB
MaTEeMaTHYeCKOTO aHalln3a;

MOJIYYUTh HEOOXOMUMBIC 3HAHUS JUIA  CaMOCTOSITCIBHOTO — W3YUYCHUS
CHEIUATBHON JTUTEPATYPHI;

OCBOWUTH THUIIOBBIE METOJbl MAaTEMAaTHUYECKOTO HCCIEAOBaHUS TMPUKIIATHBIX
BOITPOCOB 10 CHEIUAIBHOCTH;

chopMHpOBaTh yMEHUE HCIOJIB30BaTh MATEMATHUYECKUN ammapar mpH
pelIeHUH MPUKIIaIHbIX 3a1a4

KoMnereHumu 1 MHIMKATOPhl, (popMuUpyeMble y 00yUaroluXxcsl:

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH KOI[ U HAUMCHOBAHUC HHIWKATOpPa

OIIK-1.3 — O6mamaer HaBBIKAMH TTPUMEHEHHS
MaTeMaTHYeCKOro anmnapaTa

3uamo:
OIIK-1 — CnocoOeH NpuMEeHATh OcHoBHbIE MIOHATHUSA u YTBEPXKICHUS
€CTECTBEHHOHAYYHbIE U MaTreMaTU4ecKoro ananmsa (3);
o0IIenH)XEHEPHbIE 3HaHUS, METO/IbI Ymemo:
MaTEMaTHUYECKOT 0 aHaJIn3a U [TpuMeHsATh METOABI MAaTEMaTHYECKOTO aHAJIN3a
MOJIETUPOBAHUS, TEOPETUUECKOTO U npH perieHn npodeccuoHanbHbIX 3a1a4 (Y);
HKCHEPUMEHTAIbHOIO UCCIIEIOBaHUS B | Brademy:
npodeccrnoHaNbHOM 1eATENbHOCTH HaBbikamMmu  cocTaBlieHHS ~ MaTeMaTHYEeCKUX
MoJieseH, MaTeMaTH4eCKUMHU METOAAMHU

pemieHust mpodeccoHanbHbIX 3a1au (B).

2. Mecto nucuunnHbl B cTpykrype OII
[IpenumecTByromuye TUCIUILIAHDI:

Jluneiinas anreOpa v aHATUTUYECKAS TEOMETPHUS
[Tocnenyronme TUCHUTUIAHBI:

MaremMarndyeckue MOJIEIIA U METOBI,

Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTHKA.



3. CTpyKTypa M coep:KaHue JUCIUIITHHBI
3.1. CTpyKTYypa AHCHHMILINHBI
J11s 04HO# popMBI 00YUECHUS

Bun yuebHoli paboTh Beero | Bcero | Cemectp
3E 4acoB 2
OBIAA TPYAOEMKOCTD JUCHUITJIMHBI 3) 216 216
KOHTAKTHAA PABOTA* - 124 124
AYIUTOPHAS PABOTA 3 108 108
Jlexnuu 1 36 36
[IpakTrdeckue (CeMUHAPCKUE) 3aHATHS 2 72 72
JlabopaTopHbIe pabOThI - - -
CAMOCTOSTEJIbHASA PABOTA OBYHAIOIEI'OCA 2 72 72
[IpopaboTtka yueOHOTO MaTepuasa 2 72 72
KypcoBoii mpoekT - - -
KypcoBas padota - - -
[ToaroroBka K NpoOMEKyTOYHOM aTTECTAllUN 1 36 36
[IpomexxyToUHast aTTeCTalUs: g
JList 3a0uHOM opMbl 0OYUEHHMSI
Bun yuebHo# paboThl Becero | Bcero | Cemectp
3E 4acoB 2
OBILAS TPYJIOEMKOCTD IUCLIATITMHBI 6 216 216
KOHTAKTHASI PABOTA* - 57 57
AYJIUTOPHAS PABOTA 0,83 30 30
Jlexnnn 0,28 10 10
[IpakTrueckue (CeMUHAPCKUE) 3aHATHUS 0,55 20 20
JlaGopaTopHbie pabOThI - - -
CAMOCTOSITEJIbHA I PABOTA OBYYAIOILETOCS | 517 186 186
[IpopaboTtka yueOHOTO MaTepuana 4,92 177 177
KypcoBoli mpoekT = - -
Kypcogas pabdota - - -
[ToaroToBKa K MPOMEXYTOYHOM aTTECTALUU 0,25 9 9
€]

[IpomexyTouHas aTTecTanuys:




3.2. Conep:xkanve IUCHUILUIMHBI, CTPYKTYpPHPOBaHHOEe IO pa3jenaMm H

BHJaM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl U1 | HIEKCHI HHAMKATOPOB
JUCITUTUTUHBI 2 TPYJIOEMKOCTH BUJ hopMHUpyeMBIX
§ 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMIIETCHITHI
o Q : [t}
= |3 e] =] g
Paznen 1 15 4 7 4 TK1 OIlK-1.3 3,V.B
Paznen 2 16 4 8 4 TK1 OIlK-1.3 3,Y,B
Pazgen 3 31 8 15 8 TK2 OIIK-1.33,V.B
Paznen 4 26 6 14 6 TK2 OIIK-1.3 3,V,B
Paznen 5 13 3 7 3 TK3 OIlK-1.33,V,B
Paznen 6 22 5 12 5 TK3 OIlK-1.33,V,B
Pasnen 7 21 6 9 6 TK3 OIIK-1.33,V,B
DK3aMeH 36 36 oM OIlK-1.33
OIIK-1.3VY
OIIK-1.3B
Hroro 3a 2 cemecTp 216 36 72 72
HUTOI'O 216 36 72 72

3.3. Conep:kaHue IMCUUIIMHBI
Pa3nen 1. Beenenue B MaTeMaTUUECKUH aHAIN3
Tema 1.1. MHOxecTBa. DyHKIUS.
MHoxecTBa Ha YMCIOBOU OCU. OKPECTHOCTH TOUKHU.
Yucnosasa QpyHKIMS, 007IaCTh ONPEACICHHUS.
CrnoxHast pyHkuus, oOpaTHast QyHKIHS.
OcHOBHBIE 37IeMEHTapHbIEe (PYHKIIMH, UX CBOMCTBA.
Tewma 1.2. YucnoBas u pyHKIIMOHAIBHAS TTOCIEI0BATEILHOCTh
[Ipenen ynciioBOM MOCHEN0BATEIBHOCTH.
CBoiicTBa npejesna YMCI0BOM MOCIEI0BATEIbHOCTH.
[Ipenen pyukuuu. CBoiicTBa.
3ameyaresbHbIE NPEaeibl U UX CIEIACTBUS.
CpaBHeHHE 0€CKOHEYHO MaJIbIX (DYHKIUH.
Tewma 1.3 HenpepbIBHOCTh QyHKIUN
OpHocroponHue npeaesnsl. HenpepblBHOCTh PYHKIUU.
Knaccuduxkarus Touek pa3peiBa QyHKITHH.
CaoiicTBa (QyHKITUH, HEMPEPHIBHBIX HA OTPE3KE.
Pa3nen 2. luddepennuansuoe ucuncienne GyHKIIMA OJHOU MEPEMEHHON
Tewma 2.1. TlpousBoanas GyHKIHH
[IpousBoaHas GyHKUINU, €€ TEOMETPUUECKUN CMBICIL.
[IpaBuna nuddepenmposanus. Juddepennman GyHkumm.
[Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHMA.
[IpousBoaHas ClOXKHOU QPYHKIIMU, OOpaTHON (DYHKIIMH.
[TpousBoaHas GyHKIMHU, 3aJaHHON HESIBHO, MapAMETPUUYECKHU.
[TpousBoHAs CIIOKHO-CTETIEHHOMN (PYHKIIHH.
[Tpon3BoAHBIE BHICHIMX MTOPSIIKOB.
Juddepennnanbl BEICIINX MOPSIAKOB.




Tewma 2.2. [TpuoxeHUs: IPOU3BOIHON
OcHoBHBIE Teopembl 0 auddepeHupyeMbix GyHkuusax: Poms, Jlarpanxa, Kommu.
[IpaBuno Jlonurans.
®opmyiia Tennopa.
HccnenoBanrie GyHKIMU U TOCTPOSHUE TpadKOB.
Pa3nen 3. MnTerpanpHOe ucunciaeHne GyHKIUN OJTHOM epeMeHHON
Tema 3.1. [lepBooOpa3Hasi, HeonpeACICHHbI UHTETPaI.
[loHsATHE HEONPEIETIEHHOTO HHTETPAIA.
CBolicTBa HEOIPEAEIIEHHOTO UHTErpasa.
Tabnuila OCHOBHBIX HEONPEIEICHHBIX HHTETPAJIOB.
Tema 3.2. OCHOBHBIE METOJbI HHTETPUPOBAHUS
Meton HEMOCPEACTBEHHOTO HHTETPUPOBAHMSL.
Merton 3aMeHbI IEPEMEHHOM.
MeTo UHTErpUPOBAHUS IO YACTSM.
Tewma 3.3. IHTerpupoBaHue OCHOBHBIX KJIACCOB 3JIEMEHTAPHBIX (PYyHKIUN
HuTterpupoBanue ApoOHO-paMOHAIBHBIX (PYHKIUH.
WNHTerpupoBaHre TPUrOHOMETPUYECKHUX (DYHKIIHIA.
WNuTerpupoBanne uppauoHaIbHbIX (QYHKIIHMA.
Tema 3.4. OnpenesieHHbIA HHTETPAT
[TonsiTue onpeneneHHoro UHTerpana, ero cpoiicrea. dopmyna Herotona-JlelOnuna.
[TpuOnmxeHHOE BHIYMCIEHUE OINPEIETICHHBIX HHTErPaJIoB.
[IpunokeHus: ONpeAeIeHHOrO HHTErpaa.
HecoOcTBeHHBIE HHTETPAJIBI.
Pasznes 4. OyHKIIMN HECKOJIBKUX NIEPEMEHHBIX
Tema 4.1 N-MepHOE €BKIMAOBO NPOCTPAHCTBO. DYHKIHMH HECKOJBKUX
EPEMEHHBIX.
N-MEpHOE €BKJIMI0BO IIPOCTPAHCTBO. MeTpuKa.
Cxxnmarorue otoOpaxkenus. Teopema o HETIOABUKHOM TOUKE.
@OyHKIMN HECKOJIBKUX MepeMeHHbIX. O0IacTh OnpeneneHus], TUHUN YPOBHSL.
[Ipenen u HeNpepbIBHOCTh (YHKUIHUU HECKOJIBKHUX MEPEMEHHBIX.
Tema 4.2. JlubdepennuanbHoe ucYUCICHUE (DYHKIUM  HECKOJIBKHUX
nepeMeHHbIX. [IpriiokeHus: 4aCTHBIX MPOU3BOJIHBIX
YactHble TPOU3BOAHbIE (DYHKIIUHU HECKOJIBKUX MEPEMEHHBIX.
YacTHbIe TPOU3BOAHBIE BBICIINX MTOPSAKOB.
[Monueiit muddepeHnman nepBoro NOpsSAKa U BHICHINX HOPSAIKOB.
['pamuent ¢ynknuu. [TpousBoaHast MO HANIPaBICHUIO.
YpaBHEHHE KacaTeJIbHOU MIJIOCKOCTH U HOPMAJI K ITOBEPXHOCTH.
OKcTpeMyMbl GYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
VYcnoBHbI 3kcTpeMyM, GpyHKUU Jlarpanxa.
HauGosnbiiee 1 HauMeHblIee 3HaYEHUE.
MeTon HauMEHbIIINX KBaJpPaTOB.
Meroxa rpalue€HTHOTO CITyCKa.
Pa3znen 5. KpartHbie unterpasl
Tema 5.1. /IBoliHOM UHTETpai
[TonsiTue nBoiiHOro MHTErpasia. CBoiicTBa IBOMHOIO MHTErpasa.
CBeneHue JBOMHOTO MHTErpajga K HOBTOPHOMY.



Boluncienre 1BOMHOTO MHTErpaja B NOJIIPHBIX KOOPINHATAX.
[TpunoxxeHus IBOMHOTO UHTETpAJIA.
Tema 5.2. TpoliHOM UHTETpa
CBolicTBa 1 METO/bI BBIYUCIICHHS TPOMHOTO UHTETpaa.
Cdepuueckast 1 IMIMHIPUYECKAs CUCTEMA KOOPIUHAT.
[IpunoxeHuss TPOMHOTO MHTErpaa.
Pa3nen 6. OObikHOBEeHHBIE MU PepeHInaNIbHbIe YPAaBHEHUS
Tema 6.1. [luddepenimanbabie ypaBHEHUS IEPBOTO MOPSAKA
OCHOBHBIE NTOHATHUA U ONPEIETCHUS.
YpaBHEHUs C pa3leisAOIMHA IIEPEMEHHBIMHU, OJHOPOJHBIE, JTUHEHHbIC YPAaBHECHHUS
NEPBOIO MOpsAJKa, ypaBHEHUS bepHyn, ypaBHEHUs B OIHBIX JU(depeHnmanax.
Tema 6.2. [luddepenumanbabie ypaBHEHHUS BBICIINX MOPSAIKOB
JuddepeHunanbible ypaBHEHUS BBICHIMX MOPSAIKOB, JOMYCKAIOUINE MOHUKEHHE
NOpsIZIKA.
JIuneiinpie ogqHOpoAHBIE UG (hepeHInaIbHbIe YpaBHEHUS MOpsiaKa N.
Tema 6.3. Jluneitnpie audQepeHnanbHple ypaBHEHUS C TOCTOSHHBIMU
K03 purmenTamu
JIuHeliHble OAHOPOIHBIE U HEOAHOPOAHBIE AU(depeHLInaIbHbIE YPAaBHEHUSI BTOPOTO
MOpsiJIKa C MOCTOSTHHBIMU Ko dutinentamu. O0111ee penieHue.
Meron Bapranuy MoCTOSIHHBIX.
YpaBHEHHUs € TPaBOM YaCThIO CIEUAIBHOTO BUAA.
Paszpnes 7. Psanpl
Tema 7.1. UucnoBsie psiibl
OcHoBHbI€ NOHATHA. HeoOX0aMMBbIi IPU3HAK CXOAMMOCTH YUCIOBOTO PAJA.
CBolicTBa CXOIAIIUXCS PSAIOB.
JlocTatoyHble NPHU3HAKM CXOJMMOCTH  3HAKOIIOCTOSIHHBIX YHUCJIOBBIX  PS/IOB.
3nakonepemerHbie psabl. [Ipusnak JleiOnuna.
Tema 7.2. CTenieHHBIE PSIBI.
@OyHKIMOHANbHbIE psiibl. O0JACTh CXOJIMMOCTH, PABHOMEPHAsL CXOJIUMOCTb.
CrerneHHbIE psi/ibl, THTEPBAJI CXOAUMOCTH.
Psaner Telnmopa u MaknopeHa.
Paznoxenue GpyHKUUN B CTETIEHHBIE PSIIbI.
[IpunoxeHus: CTENEHHBIX PSAIOB.
Tema 7.3. DneMeHThl FTApMOHUYECKOTO aHAN3A.
Psaner @ypee. UaTerpan Oypee.
[IpeoOpazoBanue Dypoe, popmyna obpamieHusi. CroricTBa npeodpazoBanus Dypne.

3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI
Pa3nea 1. BBenenue B MaTeMaTHUECKUN aHAIU3
Boruncnenue npezaenoB pyHKIMI Ha 0ECKOHEYHOCTH U B KOHEUHOM TOYKE.
IlepBbIil ¥ BTOPOU 3aMedaTeIbHbIA MPEAEIIBI U UX CIIEICTBUS.
[IpuMeHeHne SKBUBAJICHTHOCTEN MTPU BBIUKCIEHUH TIPEIEIIOB.
OnHOCTOpOHHKE MPEIEIBI.
Knaccudukanus Touek pa3pbiBa GyHKIUH.
Pa3nea 2. /luddepenunansHoe ncurcienue GyHKIMA OAHON epeMEeHHON
[IpaBwia nuddhepeHurpoBaHusi.
[IpounsBoaHas CIOKHOU (PYHKITUH.



Jlorapudmuueckas mpou3BoIHasl.

[TpuOnm>keHHbIE BBIYMCICHUSI.

[Ipon3BOAHBIE BHICIIMX MTOPSIIKOB.

Beruncienre npezenos ¢ MoMOIIb0 npaswiia Jlonurains.

HaxoxxaeHue skcTpeMyMoB (hyHKITHA.

Haxoxnenrne HanbobIIero 1 HaMMEHbIIETo 3HaYeHNH (QYHKIIMK HAa MHOXKECTBE.
[TpumeHneHre TpPON3BOAHBIX K UCCIEAOBAHUIO (DYHKIIUN U TOCTPOEHUIO TpahuKOB.

Pa3nen 3. UnrterpanbHoe ucunciaeHue PyHKIUNA OHOM epeMeHHON
HemnocpenctseHHOE HMHTETPUPOBAHHE, 3aMEHA IEPEMEHHOW, WHTETPUPOBAHUE IIO
4acTs
WuTerpupoBanue 1poOHO-paliMOHAIbHBIX (PYHKIIHIA.

HHTerpupoBaHue TpPUrOHOMETPUUECKHUX (DYyHKLUH.

HuTerpupoBanue uppanvoHanbHbIX (PyHKIUH.

MeToap! BEIUHCIICHHS ONPEIECIIEHHOTO HHTETPAJIA.

[Ipunoxenuss ONpeNeeHHOro HMHTErpajga K BBIYMCICHHUIO IUIONIaled, OOBEMOB,
JUTMHBI YT KPUBOH.

Boluncienre HecCOOCTBEHHBIX MHTETPAJIOB.

Pa3nen 4. OyHKINN HECKOJIBKHUX ITEPEMEHHBIX
MeTon cKuMaroImuXx 0TOOpaKEHUH.

Pemenne  cucteM — JMHEMHBIX ~ YpAaBHEHHMM  METOJAOM  IIOCJIEA0BATENBHBIX
IpPUOITNKEHUH.

Haxoxnenue o01acTu onpeaeneHus, TMHUN YPOBHS.
HccnenoBanne Ha HENPEPBHIBHOCTD.

YactHble TPOU3BOAHBIE (PYHKIIMH HECKOJIBKHUX MEPEMEHHBIX.
[Tonubiit guddepenman.

HaxoxneHre 4acTHbIX TPOU3BOAHBIX (PYHKIIMH, 3aJaHHOU HESIBHO.
['panueHT, Npou3BOHAs 1O HAPABIICHHUIO.

YacTHbIE TPOU3BOAHBIE BBICIINX MTOPSIIKOB.

KacarenbHas IIIOCKOCTh M HOPMaJb K TOBEPXHOCTH.

DKCTpeMyMbl (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

VY CIIOBHBIN DKCTPEMYM.

3aaun HaXOXKJAEHUSI HAanOOJIBIIEr0 U HAUMEHBIIETO 3HAUECHUH.
MeTon HauMEHbIIINX KBaJIpaTOB.

Meton rpailu€HTHOTO CIyCKa.

Pa3znen 5. Kpartnbie unterpassl

Brruuciienve 1BOMHOTO MHTETpAIA.

N3meHenune nopsaka UHTETPUPOBAHHS.

[TonsspHBIE KOOPAVHATHL.

[IpuitoxxeHuss IBOMHOTO UHTErpaa.

Brruncnenne TpoHOTrO UHTErpaa.

[Humuaapuyeckas u cpepuyeckasi CUICTEMbI KOOPIUHAT.
[TpuiioxeHus: TPOMHOIO UHTErpaa.

Pa3nen 6. OObikHOBeHHBIE () depeHITNATbHBIC YPaBHEHUS
Juddepenunanbabie ypaBHeHHs IEpBOro nopsiaka (auddepenHnuanbabie ypaBHEHUS
C Ppa3AeiAIIIMMHUCS TNEPEMEHHBIMHU, OJHOPOJHBIE, JIMHEWHbIE HEOJIHOPOIHBIE,
ypaBHeHus bepuyin, B monHbeIX Auddepeniunanax).



JuddepeHunanbable ypaBHEHUS BBICHIMX MOPSAIKOB, JOMYCKAIONINE MOHUKEHHE
nopsiJiKa.

Jlunelinple OAHOPOHBIE U HEOTHOPOAHBIC AU depeHInaIbHble YpaBHEHUS BTOPOTO
NOpsiJIKa C MOCTOSTHHBIMU K03 duiinenTaMu. MeTo Bapualuy MoCTOSTHHBIX.
Jluneitnpie HeogHOpoAHbIE aUddepeHInanbHble YpaBHEHUS C IOCTOSHHBIMU

K03 GUIIUEHTaMH C TPABON YaCThIO CIICHUATBHOTO BUIA.
Paszpnes 7. Psanpl

Hccaenosanne

CreneHnnle

Ha

PSIBIL.

CXOOJHUMOCTb

Haxoxneunue

o0ylactu

3HAKOMOCTOSHHBIX
3HaKonepeMeHHbIE PsAAbL, TpU3HaK JleOHua.

Paznoxenue GyHKIMU B CTETIEHHOM PSII.
Paznoxenue ¢pyHKUUNA B TpUroHoMeTprueckue psjibl Oypne.

CXOJUMOCTH

3.5. TemaTuyeckuii MJ1aH JJa0OPATOPHBIX padoT
Jlannwiii 6u0 pabomsi He npedycmomper yueOHbiM NIAHOM.
3.6. KypcoBoii nmpoekT /KypcoBasi pa6oTa
Jannwii 6u0 pabomel He npedycmMompeH y4eOHbIM NIAHOM.
4. OueHuBaHue Pe3yJIbLTATOB 00yYeHHUsI

YU CJIOBbBIX

PAIOB.

CTCIICHHOT'O  pAaa.

OHGHI/IBaHI/Ie PE3yJIbTaTOB O6y‘IGHI/ISI M0 AJUCHUINNIMHC OCYIICCTBILICTCA B
paMKax TCKYHICTO KOHTPOJIA H HpOMC)I(YTOqHOﬁ arrecTali, IIPOBOAUMMBIX IIO

oabHO-periTiHroBoi cucreme (bPC).

[ITkana OLEHKU pe3yJIbTaTOB 00YUYEHHMSI 110 TUCHUILIMHE:

YpoBeHs chOpMUPOBAHHOCTH
MH/IMKAaTOpa KOMIETEHINH
. . Hwnxe .
Boicokuit | Cpennunii Husknii
3araHu- CpeaHEro
Koz Koz POBaHHEIE o1 85 10 100| o1 70 710 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | WHAMKATOpa pe3yJIbTaTh
TEHIUH | KOMIIETEHIMH | OOyYEHHs 110 Ilkana oueHnBaHus
UCLMIUIMH HEY/10B-
AucHL c YIOBJIET- yA
OTJIMYHO XOopouio JICTBOPU-
BOPUTEIILHO
TCIIBHO
3a4TCHO HEC 3a4TCHO
3HATh:
3HaeT 3HaeT [Tmoxo YpoBeHb
OCHOBHBIE | OCHOBHBIE | 3HAET 3HaHU
MIOHATHUS U | IOHATHUS U | OCHOBHBIE | HIDKE
OcroBbie TBEP)KAC | YTBEPXKAC | MOHATHS W | MUHHMAIT
HOHATHUS U YTBEPAVIC | YTBEPAA
Hus.  He | Hus. YTBEpPXKIE | BHOTO,
YTBEPIKICHHS
nomyckaer | Moxer HuS, JI0IycKae
MaTeMaTHYECKO
OIIK-1 | OIIK-1.3 OImunooK JIOTYCTUTH | OMYCKaeT | T TrpyOble
r'O aHajmn3a
HECKOJIbKO | MHOT'O OLIMOKH
HErpyOBIX | METKHX
OLIHOOK oLIMO0K
YMETB!
[IpumensTH YMmeer Ymeer Ymeer [Ipu
MaTeMaTHYeCKH | pellaTh pemars pemarhb peleHnH
€ METOJIbl U MaTeMaTH | OCHOBHBIC | THIOBBIE | THUIOBBIX




pelieHun YECKHUE MaTeMaru | MaTeMaTH | 3ajay
npo)eCCHOHANIb | 3a/1ayu, HE | YECKHE YECKHUE JOTTyCKae
HBIX 3a7a4 JIOITYCKaeT | 3a/1a4H, 3a7a4H, T TpyObIe
OHINO0K JIOTTYCKAeT | IOMyCKaeT | OMUOKH
HEOOIBIIN | MHOTO
€ OIIMOKK | MEIKHUX
OIINOOK
BJIAJIETD:
Haprsikamu Bnageer B | Bmageer Bnangeer He
COCTaBJIECHUS IIOJTHOM HaBBIKaMH | ciabo, BJIAJIEET
MaTeMaTHYECKA | 0OBeEME, B JIOMTYCKaeT | HaBBIKaM
X MOJCJICH, HE JOCTaTOYH | MHOI'O H,
MaTeMaTUYeCKH | JOMYCKaeT | OM OIINOOK JIOTTyCKae
MU METOJaMH (911150 3 obneme, T TpyObIe
perieHus JIOTTYCKaeT OILINOKHU
npodeccuoHalb MEIKUE
HEIX 3aJ1a4 OIINOKH
OHCHO‘IHBIC MaTepI/IaHBI JUJIA HpOBCI[GHI/ISI TeKymero KOHTpOHH nu

IIPOMEKYTOUHOM aTTecTaluu npuBeAeHbl B lIpuiioxkeHun k paboueld mporpamme
JVICIUTUIAHBI.

[TosHBIM KOMIUIEKT 3aJaHUil U MaTepuaoB, HEOOXOIUMBIX JJIsl OLIEHWBAHUS
pe3yNbTaToB 00YUYEHUS MO AUCLUILIMHE, XPaHUTCS Ha Kadeape pazpaboTuuka.

5.1. YuyeOHO-MeTOANYECKOE 00ecIIeueHue

5.1.1. OcHoBHas nuTEparypa:

1. KoHcnekT Jieknuii mo BbIclieii marematuke : nojubii kypc / JI. T.
[Mucemennsii. - 12-e w3n. - M. : Aipuc-lIlpecc, 2014. - 608 c. - Tekct
HENOCPEACTBEHHBIMN.

2. Kypc Beicmield MaTemMaTuKu. BBeneHue B MaTeMaTUYECKWW aHaJuW3.
Hudbdepenunansuoe ncuucnenue. Jlekuuu u NpakTUKyM : yuyeOHOe mocoOue / moa
pen. . M. Ilerpymiko. - CII6. : JIans, 2005. - 288 c. - Tekcr : HemocpeICTBEHHBIH.

3. Kypc Beicierr maremaruku. HWMHTerpanbHoe wucuncienue. DOyHKIUU
HECKOJbKHUX NepeMeHHbIX. [(uddepennnansubie ypaBHeHus. JIGKIUU U MPAKTUKYM :
ydyebHoe nmocobue misa By3oB / nmox pen. M. M. Ilerpyuiko. - 2-e¢ uza., crep. - CIIO. :
Jlanb, 2008. - 608 c. - TeKCT : HEeNMOCPEACTBEHHBI.

4. Kypc Bwicuield mMateMatuku. KpaTHele uHTerpanbl. BeKTOpHBIM aHamms.
Jlekuuu M mpakTUKYM : yuyeOHoe mocobue s By3oB / M. M. Ilerpymko, H. B.
['ymuues, JI. T'. [Tonos, A. 5. Slauenxko ; nox o6ur. pea. U .M. Ilerpymiko. - 3-¢ usn.,
ctep. - CII6. : Jlanb, 2008. - 320 c. - TekcT : HenocpeICTBEHHBIH.

5. bepman, I'. H. CoopHuK 3a1a4 110 Kypcy MaTemaTudeckoro ananuza / I'. H.
bepman. — 11-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2023. — 492 c. — ISBN
978-5-507-46033-5. — Tekct : s1exTpoHHBIN // JlaHb : 37EKTPOHHO-OUOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/295943.



https://e.lanbook.com/book/295943

5.1.2. JlononHUTENbHAS IUTEPATYPA!

1. bynaes, B. JI. Marematuueckuii aHanu3. OyHKIIMU OJAHOW MEPEMEHHOU :
yueOnuk / B. JI. bynaes, M. {. SIky6con. — Cankt-IletepOypr : Jlans, 2022. — 544
c. — ISBN 978-5-8114-1186-3. — TekcT : 3neKTpoHHBIH // JlaHb : 3JIEKTpOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/210800.

2. bymaeB, B. JI. Maremarnuecknii aHanmm3. @DYHKIUA HECKOJBKUX
nepeMeHHbIX : yuyeOHuk amns By30B / B. JI. bynaes, M. fl. SIkyOcon. — 2-e uza. crep.
— Casnkr-IletepOypr : Jlanp, 2021. — 456 ¢. — ISBN 978-5-8114-8294-8. —
TekcT : smexkTpoHHbIN / JlaHb : 3JeKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/174290.

3. Boiciias matematuka. CtaHgapTHbIE 33]]a4l ¢ OCHOBAMH TE€OPUHU : yuyeOHOe
noco6bwue st By30B / A. }O. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u 1p.]. — 3-¢
u3g., crep. — Canxkr-IletepOypr : Jlanb, 2022. — 188 c. — ISBN 978-5-8114-9437-
8. — Texct : snexTpoHHbIH // JIaHb : 35eKTpoHHO-OUOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/195419.

4. IlpakTuyeckue 3aHATUs 10 MaTeMatuke (1 ceMectp) : nmpakTtukym / coct. T.
. AdanaceeBa [u gp.]. - Kazams : KIDVY, 2011. - 120 c. - Teker
HEIOCPEACTBEHHBIN.

5. IlpakTryeckue 3aHITHSI IO MaTEMaTHKE (2 CEMECTp) : MPAKTUKYM / COCT.: 3.
X. 3akmpoBa, H. B. HuxomaeBa. - Kazamp : KI'DVY, 2011. - 111 c. - Teker :
HENOCPEACTBEHHBIN.

6. Boicimasi MaTemaTuka : npakTukyM. - Kazans : KI'DYVY.

Y. 3/ coct.: A. B. Antonona, A. C. Hukutun, A. C. Cutauxos. - 2017. - 102
c. - Tekcr : HEnmocpeACTBEHHBIM.

5.2. UndopmanrionHoe obecrieyeHre

5.2.1. DneKTpOHHBIE U HTHTEPHET-PECYPCHI

1. IMopran "OtkpbeiTOE 0OpazoBanue" http://npoed.ru

2. JucranmmonHeli kKypc Marematnyeckuii ananmu3z (09 YI'CH)
https://Ims.kgeu.ru/course/view.php?id=2471

3. JucranumoHHbld Kypc Marematudeckuii ananus (3P0, 09 YVI'CH)
https://Ims.kgeu.ru/course/view.php?id=3275

5.2.2. TIpodeccronanbibie 0a3bl JaHHBIX / MH(GOpMAIMOHHO-CIIPAaBOYHBIC
CUCTEMBI

1. Poccuiickas HarmoHabHas ouonmmroreka http://nir.ru/

2. Obmepoccuiickuii MareMarndeckuii mopran http://www.mathnet.ru/

3. EnmmHoe oOKkHO  gocTyma K 00pa3oBaTCIBHBIM  pecypcam
http://window.edu.ru/

4. HarmoHasnbHas 3jekTpoHHas oudmonoreka (HOB) https://rusneb.ru/

5. HayuHas snextponnas Oubmuoreka http://www.elibrary.ru/

6. O0pasoBarenbHbIi moptan http://www.ucheba.com/

5.2.3. JIulIeH3MOHHOEe ¥ CBOOOJHO  paclIpoCTpaHsSEeMOE MPOrpaMMHOE
obecrieueHue JUCHUTUTAHBI
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https://lms.kgeu.ru/course/view.php?id=2471
https://lms.kgeu.ru/course/view.php?id=3275
http://nlr.ru/
http://www.mathnet.ru/
http://window.edu.ru/
https://rusneb.ru/
http://www.elibrary.ru/
http://www.ucheba.com/

1. Windows 7 [IlIpodeccuonanpnas (cepruduiupoBanras DCTIK)
[Tonb3oBatenbckas onepauuonHas cucreMa. "3A0 ""TakcHer- Cepsuc"" NellO-
JILL 0000/2014 ot 27.05.2014 Heucki. paBo. beccpouno.

2. bpayzep Chrome Cucrema mnoucka HHQOpMallUd B CETH HHTEPHET.
Coboanas nmuuen3us Hencki. mpaso. beccpouno.

3. LMS Moodle TIO pmns »ddexkTuBHOTO OHIAWH- B3aMMOJICHUCTBUS
npenojaBarens u ctynenra Cpoboanas nunensus Heucki. npaso. beccpouno.

4. Adobe Flash Player I[logkmrouaeMbrii Momynb Juisi Opay3epa W CpPEIb
BBINIOJIHEHUA BeO —mpuiokeHuit CBoOonHas Jnunen3uss Hewuckn.  mpaso.
beccpouno.

5. Office Professional Plus 2007 Windous32 Russian DiskKit MVL CD
[TakeT mporpaMMHBIX MPOAYKTOB, coliepKaliuii B cebe HeoOXoauMble O(pUCHBIE
nporpammbl. 3A0 "CodrJlaitaTpeitn" Ne225/10 ot 28.01.2010 Hewuckn. mpaso.
beccpouno.

6. Office Standard 2007 Russian OLP NL AcademicEdition+ Ilaker
IPOrpaMMHBIX MPOJIYKTOB, CojAepxamuii B cebe Heobxoaumbie O(UCHbBIE
nporpammel. 3A0 "CodrJlaitnTpeiin" Ne21/2010 ot 04.05.2010 Hewuckn. mpaso.
beccpouno.

6. MaTepuaJIbHO-TEXHUYECKOE O0ecneyeHUue JTUCIIUTTIMHBI

HaumenoBanue Buaa HaumenoBanue yuebHOi
y4eOHOU PabOTHI ayIUTOPUH, [lepeuensr HEOOXOMUMOTO OOOPYIOBAHUS U
CIIEUAIU3UPOBAHHON TEXHUYECKUX CPEJICTB O0yUECHHS
naboparopuu
Jlexuun VYuebHas ayauTopust uis Crnennanu3upoBaHHast yueOHas Mmeberns,
NPOBEICHHUS 3aHATHI TEXHUYECKHE Cpe/ICTBAa OOy4eHHs, ciyKamue s
JICKIMOHHOT'0 THIIA NpEeCTaBICHUS y4eOHO uHbOopMaIuu

00JbIION  ayauTOpUM  (MYJIBTUMEIUIHBIN
IPOEKTOp, KOMIbIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpPAIIMOHHOE 000pyI0BaHue, Y4eOHO-
HarJsIHbIe TOCOOUS

[TpakTryeckue |Y4eOHas ayJIuTOpHS nst| Crienrai3upoBaHHAS y4yeOHas Me0elb,

3aHATHUSA NIPpOBCACHUA 3aHATHH| TeXHUYECKHE cpeacTBa oOyueHus
CEMHUHAPCKOTO THIA,| (MyIbTHUMEIUIHBIA — IPOEKTOpP, KOMIBIOTEP
TpyHnIoBbIX n I/IH,Z[I/IBI/I)_'[}:- (H0yT6YK), 3KpaH) u Jp.
AJIbHBIX KOHCYJIbTalluH,
TCKYyLICTO KOHTPOJIA n
HpOMG)KYTOHHOfI aTTcCcTaliuu

CamocrosTenbHas |KOMIIBIOTEPHBIH Ki1acc ¢ Cnenmanmu3upoBadHas ydeOHass meOenp Ha 30
pabora BbIxoztoM B MHTepHET B-6002 MOCAA0YHBIX  MECT, 30 KOMITBIOTEPOB,

TEXHUYECKHE CpeACTBa OOy4YeHHs (MyJIbTUME-
JMAHBIA  TPOEKTOpP, KOMIBbIOTEp (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MpOrpaMMHOE
obecrieyeHue

Crnenuanu3upoBaHHas Me0Oellb, KOMITbIOTEPHAs
TEXHHNKA C BO3SMOXXHOCTBIO BbIXO/1a B I/IHTepHeT
u obecrieuenuem gocrymna B QdUOC, skpan,
MYJIbTUMEAUNHBIN TPOEKTOP, TPOTPAMMHOE
o0ecrieyeHue

YuraabHBIN 3a1
OnoOIMOTEKU




7. OCo0eHHOCTH OpPraHu3alun 00Pa30BATEIbLHOM 1eATEeJbHOCTH JIJIsl JIUIL C
OrpaHNY€HHBIMHU BO3MOKHOCTSMU 3I0POBbS U MHBAJIU/I0B

JIuna ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMH 3710poBbs (OB3) 1 MHBaIMIbl UMEIOT
BO3MOKHOCTb OECHPESITCTBEHHO IEPEMEIAThC M3 OJHOI0 Y4eOHO-1a00paTOpHOTOo
KOpIyca B JApYrod, HOJHITHCS Ha BCE 3TaXU Y4eOHO-Ta0OPAaTOPHBIX KOPITYCOB,
3aHUMaTbCs B Y4YEOHBIX UM MHBIX IIOMEUICHUSAX C YYETOM OCOOEHHOCTEW
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

Jisa obyuenus ymun ¢ OB3 M MHBaIMa0B, UMEIONIMX HApyIIEHHUS OIOPHO-
JIBUTATEIILHOTO ammapaTta, 00ecledyeHbl yCIIOBUS OECHpEnsITCTBEHHOTO JOCTyma BO
Bce yueOHble nmomenieHus. MHpopmalus o crnennaabHbIX YCIOBUAX, CO3TAHHBIX IS
oOyuaronmmxcs ¢ OB3 u wuHBanmuaoB, pa3MmenieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. Imeercst BO3MOKHOCTb OKa3aHUS TEXHUUECKOHW ITOMOIIM aCCHCTEHTOM,
a TaKXe yCIIyT CypAONEePEBOTUMKOB U TU(PIOCYPI0TIEPEBOIUNKOB.

JIns amanranuu K BocupusaTyio aunamu ¢ OB3 u nHBanuaamu ¢ HapyIIeHHBIM
CIIyXOM CIpPaBOYHOIO, Yy4eOHOro MmaTepuaja IO JIUCHUILIMHE O00ecCreunBaroTCs
CJIEIYIOILUE YCIIOBHUS:

- U1l JIy4lIe OpUEHTAlUN B ayIUTOPHUH, IPUMEHSIOTCS CUTHAJIBI OTIOBEILICHMSI
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHUE CJIa0OCTbIIANIEr0 O00y4Yaromerocs MpHUBIEKAeTCd MeaaroromMm
KECTOM (Ha IJIeUO0 KJIAJIETCs pyKa, OCYIIECTBISAETCS HEPE3KOE MOXJIONbIBAaHUE);

- pa3roBapuBasi ¢ OOydYaroIIMMCs, TNEJAaroruyeckuid pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHMH TMPEIIOKEHUSAMHU, OOecreynBas BO3MOKHOCTb
YTEHUsI IO TyOam.

KommneHncanuss 3arpyAHEHM pPEYEBOr0 M HWHTEUIEKTYaJbHOTO Pa3BUTHUS
cabOCIbIIIAIIMX 00yYarOUUXCs TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIEPCChUIKAMU, KOMMEHTUPYIOUIMMU OTJI€IbHbIE KOMIIOHEHTHI U300paKEHUS;

- pEryJIIpHOTO TMPUMEHEHUsS YNpaXHEHUH Ha rpaduueckoe BbIICIECHUE
CYILIECTBEHHBIX MPU3HAKOB IIPEIMETOB U SIBJICHU;

- oOecriedyeHs BO3MOXKHOCTH Il  OOy4arollerocss IMOJyYUTh aJpPECHYIO
KOHCYJIBTAIIMIO 10 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

JUtst ananranyy K BocnpusaTHio aunamu ¢ OB3 n nHBanmuaaMu ¢ HapyleHUsIMU
3peHus CIIPaBOYHOIO, y4eOHOoro, IPOCBETUTEIIHCKOTO Marepuana,
IpeyCMOTPEHHOTO 00pa30BaTEIbHON MPOrpaMMOl MO BHIOPAHHOMY HaIPaBJICHUIO
MOATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBU:

- BeZIeTcd aanTtanus opUIMaIbHOTO caidTa B ceTh MIHTepHeT ¢ yueToM 0coObIX
NOTPeOHOCTEN MHBAIM/IOB 110 3pEHUI0, 00ECTIEYMBAETCS HAJTMUKME KPYIMHOIIPU(PTOBOH
CIPABOYHON MH(POPMALIMK O PACTIHCAHUU YUYEOHBIX 3aHATHIA;

- IEJarOTUYECKUd pabOTHUK, €ro coOeceAHUK (MpU HEOOXOJIMMOCTH),
NPUCYTCTBYIOIINE HA 3aHATUU, MPEACTABISIOTCS 00YYaAIOIIUMCS, NIPU ITOM KaxIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeIarorunyeckuii paboTHUK oOpalaeTcs;

- ICUCTBUS, JKECThI, MEPEMEIICHNs IMeJarormieckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;
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- meyaTHass HMHQpOpMalMs TMPEAOCTaBsAeTCd KpynHbIM Ipudtom (oT 18
IIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- o0ecrieunBaeTCsa HEOOXOIUMbI YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEAOCTABIIAETCS BO3MOXKHOCTh HCIIOJIb30BaTh KOMIBIOTEPBI BO BpEMs
3aHITHI U MPABO 3aMUCH 0OBSICHEHUI Ha TUKTO(OH (T10 KETaHUI0 00YJaIOMUXCs).

Popma IPOBEACHHs TEKyIIEW M MPOMEKYTOYHOW AaTTECTAUUM IS
oOyuatomuxcs ¢ OB3 u uHBaMMAOB ornpenenseTcs neaarorndeckuM paboOTHHUKOM B
COOTBETCTBUM C y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctTu oOyuaromiemycs ¢ OB3,
WHBAJIUY C YYETOM UX MHAUBUIYATbHBIX MCUXO(DU3UYECKUX OCOOCHHOCTEH HaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCbMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIbIOTEpE, B (pOpMe TECTUPOBAHUS U T.II., JTUOO MPEIOCTABISAETCS
JOTIOJTHUTENBHOE BpeMs JUIsl TIOJATOTOBKH OTBETA.

8. MeToauyeckue pexkoMeHAAlNMU AJisi NpenogaBarteseil Mo opraHu3auuu
BOCIIMTATEJbHOU PadOTHI ¢ 00yYAOIMMHUCH.

Meroanueckoe oOecrieueHre mporecca BOCIUTaHNU 00yYaroIIUXCsl BBICTYIAeT
OJIHUM U3 OMNpeAesstonux (akTOpoB  BBICOKOIO KauecTBa OOpa3OBaHMUS.
[IpenonaBarens By3a, IEMOHCTPUPYS BBICOKHH MpPO(ECcCCHOHANN3M, 3SPYIHUIIHUIO,
YETKYIO TPAKIAHCKYIO TO3ULINI0, CAMOJIUCIUIUIMHY, TBOPUYECKUN MOIXO0/ B PEIICHUH
npodeCCUOHANIBHBIX 3a/lad4, B XOJi¢ 00pa30BaTeIbHOrO Mpoliecca CIOCOOCTBYET
GhopMUPOBAHUIO TAPMOHUYHON TUYHOCTH.

[Ipu peanuzanuu JUCHUIUIMHBI TpENojaBaTellb MOXKET HCIOJIb30BaTh
CJIEIyIOLIME METO/Ibl BOCIIUTATEIbHOM PaOOTHI:

- MeToJbl (OPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYLIEHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, MpPUMEp, CaMOKOHTPOJb, pacckas, COBET,
yoexKaCHUE U Ip.);

- METOJbl OpraHu3aluu ACATEIHHOCTH M (POPMUPOBAHUS OTMbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TIeJaroruueckoe TpeOoBaHUe, TOpYYCHHE,
pUyYeHne, CO3JaHNe BOCTIMTHIBAIOIINX CUTYAIINi, TPEHUHT, YIPAXKHEHHE, U JP.);

- METOJIbI MOTHBAIIMU JIEATETLHOCTH U TOBEJCHUs (0J00pEHHUE, MOOIUIPEHHE
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CHUTYallMil ycrnexa, CO3/IaHHe
CUTYAIMH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu  JUCHUIUIMHBI  TpENojaBaTesib  JIOJDKEH  YUYHUTHIBATh
CJIEIyIOLIME HAIIPABJICHUS BOCIIUTATEILHON A TEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumaHue:

- popMupoBaHKe y OOYYaIOLIMXCS IIEIOCTHOIO MHMPOBO33PEHUS, POCCHUICKOMN
UJCHTUYHOCTH, YBOKEHUS K CBOCH CeMbE, OOIIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMbE U
O0IIIeCTBE TyXOBHO-HPABCTBEHHBIM W COLIMOKYJILTYPHBIM [ICHHOCTSIM, K HAIIMOHAIBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Haclieauto, (OPMHUPOBAHUE CTPEMIICHHS K €ro
COXPaHEHHIO U PA3BUTHIO;

- popmupoBaHKe y 00yUJarONIMXCsS aKTUBHOW TPaXKIaHCKOMW MO3MIIMN, OCHOBAaHHOMN
Ha TPAJMIIMOHHBIX KYJIBTYpPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOImIecTBa, Mjisi TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAM30BBIBATH CBOM
KOHCTUTYITMOHHBIC TIPaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBON U MOJMTUYECKON KYJIBTYPhl O0yUYaIOIINXCS, PACITUPECHHE



KOHCTPYKTHUBHOI'O YYacTUs B NPHUHATHM PELICHWM, 3aTParMBalOIIAX HMX IpaBa U
MHTEPECH, B TOM YHCJE B PA3IMYHBIX (PopMax camMOOpraHU3aIllu, CaMOYIIPaBJICHNUS,
00IIIECTBEHHO-3HAYNMOM JIEITCILHOCTH;

- popMupoBaHUE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX yCTaHOBOK
JUYHOCTH,  TO3BOJSIIONIMX  MPOTHBOCTOSATH  AKCTPEMHU3MY,  KceHo(hoOuw,
JUCKPUMUHALIMM TI0 COLMAJIBHBIM, PEJIIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
IpU3HAKaM, MEXITHHUECKOH M MEXKOH(PECCHOHATbHOW HETEPHIUMOCTH, IPYTHM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe eocnumanue:

- BOCIIMTAHWE YyBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTIUBOCTH,
YBXEHUS K POAUTEISM, YUATEISAM, JIFOASAM CTapIIEro MOKOJICHUS;

- popMupoBaHME NPUHLHUIIOB KOJUJIEKTHBU3MAa U  COJMIAPHOCTH, JyXa
MUJIOCEPJIUS U COCTPaJaHusi, MPUBBIUKK 3a00TUTHCS O JIIOAAX, HAXOIALIUXCA B
TPYAHOU )KU3HEHHOU CUTYAINH;

- popMUpOBaHUE COIUAAPHOCTH U YYBCTBA COLIMAIBHONW OTBETCTBEHHOCTH IO
OTHOUIEHUIO K JIIOJSM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsI, IPEOJOJIEHHE
NICUXOJIOTUYECKUX OapbepoB MO OTHOUIEHUIO K JIOJASIM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU;

- popMHpOBaHHE SMOIMOHAIBHO HACHIIIEHHOTO W JIyXOBHO BO3BBIIIEHHOI'O
OTHOLLEHUS] K MUPY, CLIOCOOHOCTH M YMEHUS INepeaBaTh IPYIHMM CBOM ACTETUYECKUN
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popmMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popmMupoBaHuE yBaXXEHUS K KYJIbTYPHBIM LIEHHOCTSIM POJIHOTO ropojia, Kpas,
CTpaHBI;

- MOBBINICHUE TIO3HABATEFHOW aKTUBHOCTH 00YyYaIOIIIXCA.

Hayuno-obpaszosamenvnoe éocnumanue:

- popmupoBanue y 00ydaromuxcsi HAy9HOTO MUPOBO33PEHUS;

- popmupoBaHue yMeHUs IOTy4aTh 3HAHUS;

- popMupoBaHuEe HABBIKOB aHalIM3a M CHHTE3a WH(OpPMALUU, B TOM YHCIE B
npodeccuoHanbHOl 001acTH.
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OueHouyHbIE MaTepuaibl MO JUCHUIUIMHE, MPEeIHA3HAYCHHBI ISl OLICHUBAHMS
pE3yIbTaTOB 00YUYEHHUS Ha COOTBETCTBUE HHANKATOPAM JOCTIKCHUSI KOMIICTCHITH.

OrneHnBaHWe pe3yJabTaTOB OOYYCHHS IO IUCIUIUIMHE OCYIIECTBISCTCS B
paMkax Tekyiero koutposs (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJIUMBIX IO
oabHO-perTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp
PeliTHHrOBBIE ITOKA3aTEIN
0 ¥a)
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TK1 15-
15 | 0-15 15-30
30
Pasnen 1. «BBegenne B 5
MaTeMaTUYECKUN aHAIIN3» KurP
Paznen 2. «/luddepenmansaoe
UCYHCIIEHUE (PYHKIIMH OJHOMN KutP | 10
IIEPEMEHHON»
TK2 15-
15 [0-15 15-30
30
Paznen 3. «HTErpanpHOE
UCYHUCIIeHUE PYHKIIUU OTHOM KurP 8
IIEPEMEHHOMN»
Paznen 4 . «DyHKIMMN 5
HECKOJIbKHUX MIEPEMEHHBIX) KurP
TK3 25-
25 |0-15 25-40
40
Pasnen 5. «kKparubie 5
HHTErpajbb» KuTP
Pa3nen 6. «OOLIKHOBEHHEIE
muddepeHmanbHbIe KurP 5
YPaBHCHHSD
Paznea 7. «Psaen T 5
Pasznenn: 1-7 K 10
IpoMeskyTOUHAS aTTeCTANMS 9
0-45
(3auer, 3x3ameHn, KII, KP)
B nuceMenHoit popme 1o
$op 0-45
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2. OueHOYHBbIE MATEPHAJIBI TEKYLIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu

Illxana OICHKH PC3YJIbTATOB O6y‘{eHI/ISI 11O AU CHUITJINHC!

YpoBeHb chOpMUPOBAaHHOCTH

HMHJIWKaTOopa KOMIICTCHIIMH

o o Hwuxe o
Bricokuit | Cpeanuit Huzkni
3arutanu- CpeaHEero
Kox Kox POBAHHBIC ot 85 10 100/ ot 70 mo 84 | oT 55 o 69 | ot 0 nmo 54
KOMIIe- | WHIMKATOpa PE3YNIbTATHI
TEHIMH | KOMIIETEHIMH | OOy4YeHHs 110 [lIxana oneHnBaHUs
HEYIOB-
JUCLIUILINHE yIOBIIET- Yy
OTJIUYHO XOPOIIIO JIETBOpHU-
BOPHUTEIBHO
TCJIIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3Haer 3Haer [Tnoxo YpoBeHb
OCHOBHEIE | OCHOBHEIE | 3HAET 3HAHUH
[OHATHS M | IIOHATHA U | OCHOBHBIE | HUXKE
Ocnosatre TBEPKIE TBEPXKAE | MOHATHS M | MUHUMAI
[MOHATHS U YTBCPAA YTBCPAA
oua. He | aus. YTBEPXkKAE | bHOTO,
YTBEPKICHUS
Jomnyckaer | Moxer HUS, JIOITyCKae
MaTEMaTHYECKO
oHInO0K JOIYCTUTH | IOMYCKaeT | T TpyOble
ro a”Hajansa
HECKOJILKO | MHOT'O OILIMOKH
HErpyOBIX | MEJTKHUX
OHINOOK OIINOOK
YMETh:
Ymeer Ymeer YmMmeer [Ipn
pemiaTth pemiaTth pemiaTth peleHuu
[TpuMeHSITH MaTeMaTH | OCHOBHBIE | TUIIOBBIE THUIIOBBIX
MaTEMATHYECKH | YECKHE MaTeMaTdH | MaTeMaTH | 3a7a4
OIK-1 | OTIK-1.3 a1
€ METO/IbI IPH 3aJa4d, He | YECKHE YecKue JOTycKae
perIeHnn JIOTTyCKaeT | 3aJauH, 3a1a4u, T TpyObIe
npodeccuonans | omuboOK JIOTTYCKaeT | JOMYCKaeT | OIIMOKH
HBIX 3a7a4 HEeOOJBIIN | MHOTO
€ OIMNOKN | MEJIKUX
OIInOOK
BJIAJIETD:
Hasreikamu Bmaneer B | Bmageer Bnaneer He
COCTaBJIECHUS IIOJTHOM HaBBIKaMH | ci1abo, BJIAJIEET
MaTEMAaTHYECKH | 00bEME, B JIOITYCKAeT | HaBBIKaM
X MOJEJIEH, HE JIOCTATOYH | MHOT'O H,
MaTEeMaTHYeCKHU | IOMYCKaeT | OM OIINOOK JoTycKae
MH METOJIaMU 111203 obbeme, T TpyObIE
pelieHus JIOTTYCKaeT OILINOKHU
npodeccruoHalb MEJIKHE
HBIX 3a/1a4 OIINOKHU

OHCHK& «OTJHYHO» BLBICTABJICTCA HaA 3K3dMeEHe 3a omeemvl Had 60NpoChl

ounema,

CO0epPIHCAHUIO

ecilu

3a0aHus;

ooyuaowulicas NoIHO U

obHapydicusaem

ap2ymMeHmupoB8aHo

NOHUMAaHUe Mmamepuaid,

omeeuaem

no
Moaxncem




000CHOBAMb CBOU CYHCOCHUS, NPUMEHUMb 3HAHUS HA NPAKMUKe, CAMOCMOSMENbHO
peuwums npeoylodcenHble 3a0aHus, mpebyrowue OONOIHUMENbHO20 aHAIU3Ad U
NOUCKA HYIICHBIX CBOUCME U Npasul, uziazaem Mamepuanr nocied08amenbHo U
NPABUIILHO,

OleHKa «XOPOIIO0» BBICTABIACTCS HA OK3dMeHe 3d Omeemvl HA B0NPOCH
ounema, ecau ooOyuarowulics — 0aem omeem, VOOGIeMBOPAIOWUL MeM dHce
mpebo8anusam, 4mo u OJisl OYeHKU «OMAUUHOY,, HO donyckaem I-2 owuoxu.

OneHka  «y/AOBJIETBOPHTEJBLHO»  BBICTABIIICTCS 33  BBHINIOJIHCHHC
KOHMPOAbHBIX pabom, mecmosulX 3a0aHUll U KOJIOKEUYMA 8 medeHue cemecmpa,

OreHKa «HEY/JAOBJIETBOPUTEIbHO» BBICTABISCTCA 3a Cilab0oe W HEIMOJHOE
BEITIOJTHCHUE KOHMPOJIbHLIX pabOm, mMeCcmosbiX 3a0anull U KOMLIOKEUYMA 8 medeHue
cemecmpa.

3. IlepeueHb 01lIEHOYHBIX CPEICTB

Kpatkas xapakTepucTuka OIEHOYHBIX CPEICTB, UCIOJIB3YEMBIX MPU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTallud O00yd4aromerocs Io
JTUCIUTUTHE!

HaunmenoBanme Omnucanue
OLIEHOYHOI'O Kparkas xapakTepucTuka OleHOYHOTO CPEJICTBA OLIEHOYHOI'0

CpelicTBa CpelcTBa
Kommekt

CpenctBo MpoBEpKH YMEHUN MPUMEHSTh MOTyUYeHHBIC

KonTponbpHas KOHTPOJIBHBIX
3HAHWS I PEIICHUS 3a/Ja4d ONpPEJCICHHOTO THIA 0 .

paborta (KuTP) 3a/laHui 110

TCMC WUJIK pa3acity BapuaHTaM

CpelncTBO KOHTpOJIS YCBOEHHUS yueOHOro Marepuaia
TEMBbI, pa3zeia WiIH pa3feioB IUCIUIIIMHBL, OPraHH30-
BaHHOE Kak ydeOHOe 3aHATHE B BUAE COOeceqOBaHUS
npenojanaTesisi ¢ 00y4JaroUMMHUCs

Bonpocs! o remam /
paznenam
JUCIUTLTAHBI

Komnoksuym (K)

Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHui,
Tect (Tecr) TTO3BOJISIOIIAS aBTOMATU3HUPOBATH poLEey Py
M3MEpEeHUs YPOBHsI 3HAHUM U yMEHHI 00ydJaroIerocs

KoMmnekT TecTOBBIX
3aJaHuN

4. IlepeyeHb KOHTPOJIbHBIX 3alaHUl WJIH HHbIEe MAaTepPHAJbI,
HeoOXoaMMbIe ISl OLEHKU 3HAHUI, YMEHHIl M HABBIKOB, XapaKTepPHU3YHOIINX
Tanbl GOpMHUPOBAHMS KOMIIETEHINH B MpoLiecce 0CBOEHUS TMCUMILINHBI

Ilpumep 3a0anus

Jis Trekymero kourpoas TKI1:

IIposepsiemas kommerenuus: OINK-1, OTIK-1.3
Kontpoabnasi padora no Pasgeny 1. Beenenue B maTemMaTHuecKud aHaIu3 W
Pazneay 2. Jlubdepeninmansuoe ucuuciaeHue GyHKIUU OJJHON IEpeMEHHON

Bapuanr 1




1. Haitm npenensl:  a) |im
n—oo

3n-7
(2n+3} 6 lim N25+x -5

4
2. Haiitu nmpou3BoaHy10 QYyHKIIUH Y = i(x2 +8)Vx2 — 4+ :—Barcsin 2
X

3. Haiitu npou3BOAHYIO CI0XKHO CTENEHHON QyHKIuK Y = (arctgx) (1/2)Inarctgx

4. Hauiti y/, y! x=tcost,y=tsint

(v // - X
5. Haiitny,, Xy —sin V- 5
cos xIn(x —3)
6. Ilpumenss npasuio Jlonurans, HalTH X 3
Xx—3+0 |n(e —e )
1
e X
7. UccnenoBaTh GyHKUNIO HA HEIPEPBIBHOCTD Y = W
X —

8. u - hyHKIMs, 3aBHCAIIAS OT X, HAUTH d2y, ecld y = u®

Bapuant 2

1. Haiftu npenensr: a) |im

COS 2X — COS X . A16+x-4
x=0  In(1+ 6x 2

> 0) lim
) x—0 X
4x +1 1 4x +1

————+—=arctg——.
16x2+8x+3 \/5 \/E
Insinx&_

2. Haiiti mpou3BoaHyI0 QYHKIIUH Y =
3. HaiiTi Ipon3BOIHYIO CIOXKHO CTENEHHON QYHKIUM Y = (sin v/'X)
4. Haiitu y!, y! x=3ty=h2t

5. Haiituy/ x?y —cos(x—y)=6

: In(1+ x?)
6. Ilpumensis mpasuiio JlonuTans, HATH lim
x>= In( /2 — arctgx)
1
2x-3
7. WccnenoBaTh QYHKIMIO HA HETIPEPHIBHOCTh y= W
X +

o 1
8. u - QyHKIMs, 3aBUCAIIASL OT X, HAWTH d’y, €ClH y = —
u

IIpumep 3a0arnus
Juis tekymero kourpoJas TK2:
IIpoBepsemas komnerenuus: OIIK-1, OIK-1.3

KonTpoasnas padora no Pasgeny 3. nterpansHoe ncuucienue GyHKIUU OTHON



MIEPEMEHHOU

Bapuanr 1

1
1.Beruniciute uHTErpai Fx2 - x2dx
0

3
2.BbIuuCINTE UHTETpAIT f X" +X+3
(X% + x+1)(x+1)

3.BeruncnuTe uHTErpal dx .
sinx(1-sinx)
4.Bpryucnure miomaas 00JacT, orpaHuYeHHON rpadukamMu pyHKIUA:
y=232-2% y= -4z
5.Bbluncnute JIMHY JOyTW KPUBOM, 3aJaHHOW NapaMeTpPUYECKUMU YpPaBHEHUSIMU
X =4(cost +tsint),
y =4(sint —tcost),
0<t<2.

Bapuant 2
1 .Beruucnure uHTETpan }Xs H— x3dx
0

2X—-3

2.BpruncnuTe UHTErpanl I dx
NS
3.BbIunciuTe MHTErpal .|'L :
5+3cos x

4.Bpraucnure ionaab 001acTi, OrpaHuYeHHON rpadukamMu GyHKITAHA:
y=32—-z2?, y= 4z

5.BpruncnuTe MIMHY OYyTW KPUBOM, 3aJaHHOW IMAPAMETPUYECKMMH YPAaBHEHUSMH
{x =5(cost —tsint),

y =5(sint + tcost),
0<t<3.

KonrpoabHast padora no Pasgeny 4. OyHKIMU HECKOIBKUX MEPEMEHHBIX

Bapuanr 1

1. Haiit yacTHBIE IPOM3BOAHBIE 1-T0 MOpsiaKa GpyrKkmu Z =3/C0S(3X —9Y) .
2. CocTaBUTh YpaBHEHHE KacaTCIIbHON MJIOCKOCTH U YPaBHECHUE HOPMAJIH K
TOBEPXHOCTU B YKA3aHHOM Touke:  €OS(Xz) + z°y +2x—2=0, M(0,1,-1)
3. Haiitn o u a_z’ ecin z=5(y? —4);x=3u—4v;y=2uv
ou  ov
4. Haiitn nuddepeHumMans: mepBoro ¥ BTOPOTo MOPSAKOB: z = x* +3xy* —2,[y
5. HccnenoBath GyHKIHIO HA SKCTPEMYM: Z =—X2Y + Xy + 4xy
6. Haiitu Hau®. n Hanm. 3HaYeHNE P-UM B D; z=1+Xx+2y, D:x>0,y>0,x+y<1



Bapwuant 2

1. Haiitu 9acTHBIE IPOM3BOMHEIE 1-TO mopsiaka QYHKIMH Z = /X Yy + 33Xy .
2. CocTaBuTh ypaBHEHHE KacaTeJIbHOU IIJIOCKOCTH U YPAaBHEHUE HOPMAJIH K

TIOBEPXHOCTH B YKA3aHHOM TOUKE: ze’ +xe’ —e¥ =0, M(10,0).
. z
3. Haittu S— u 2—, eciau z=7x°+4y*;x =6uv;y = 2u +8v
u v

4. Haittu nudpepeHimas HEPBOro U BTOPOrO MOPSIAKOB: Z = X° +3yxy? —2y°
5. MccnenoBaTh GyHKIHMIO HA DKCTPEMYM: Z = 2X2y — Xy? +3xy

. 1 1
6. HaiiTu TOUYKH yCIIOBHOTO AKCTpEMYyMA Z=—+—, X+Yy =2
Xy

Ilpumep 3a0arnus
Jis tekymero kourpoJas TK3:
ITpoBepsiemast komnereHus: OIK-1, OITK-1.3

KontpoubHnasi padora o Pazneny 5. Kparusie unrerpansr u Paznedy 6.

OO6bikHOBEHHBIE U PepeHIInaTbHBIE YPAaBHEHUS.

Bapuanr 1.

1. Berumcaure JBOWHON MHTETpai mo obmactu D :

J]D.R'dxd}:r dD:x =4,y =24x,y = E

X,

2. Boruucinure aBOiHOM nHTErpa no oomactu 2 :
—x2-y2 ) _ _
JLE dxdy 8D:x* 4+ y* =16 :

3. Pemmre quddepernnansHoe ypaBHeHHE: Xy = 24/3x° +y* +y.
4. Pemmnts 1Y | nopsaaxa: (3+¢e%)yy’ =e*.

5. Haiitu o6mee pemenue Y II nopsaka: ¥ - 2y - 3y = xe®™*

Bapuant 2.
1. Beruucnure 1BOMHON HHTErpa no obmactu P :

J]’D& —}T]cixd}r, dD:y=2x—-1,y=2-x* :
2. BwramciuTe aBoiiHON HTErpai mo obmactu 2 :
J].Dxdxd}r’ dD:y = x, x=0,v*-6y+x*=0 ;
3. Pemure nuddepennmanboe ypaBHEHHE: v = cosx + 2x |

1
4. Haiitu yactHoe pemenue Y I mopsaka:y' —y = 2xy2 ,y(0) = >



5. Haittn o6mee pemenne JIY 11 mopsmka: ¥" — 4y = '(-2x)

Tect o Pasnesy 7 Psanpl

o0
1. OnpenenuTe BTOPOii WIeH paga . ln

n=19
2 2 2 S 2
5 10 25 32 32
1 1 1
2. Onpenennure YaCTUYHYIO CyMMY S3 psiaa 1+ FRETRTM
1 21 3 1
16 16 20 64
4 16 64
3. JIJ1st reoMeTpUYECcKoro psja 1+ 3+t ¥ ONPENCIUTE SHAMEHATEID (.
12 3 64 4 2"
4 27 3 3_n
2 4 6 8
4. 3anummute GopmyIly 00IIEro YWieHa YUCIOBOIO psjia eI gt
n+2 2n 2n n
n+3 2n+1 2n-1 2n-1
o N
X
5. Paguyc cXoqMMOCTH CTENEHHOTO psaja ). — PpaBeH:
n=1

e}
n!
6. C momomibro pusHaka Jlanambepa onpenenseM CX0AMMOCTb psaa » —— - Torna
3

n=1
Up,q PABEH:
(n+1)! n! ni(n+1) (n+1)! n+1
gn+l 3n+2 4(n+1)(n+1) 3n+l 3N+l q

7. YKaxxuTte, Kakoil U3 MPUBEACHHBIX PSJIOB SBISACTCS (PYHKITHMOHATHHBIM.

SR U S ()

I 2en —
n=1 n n:ln. n=1 n 5 n=1 3n 5

8. Psinp Maknopena noistyyaetcs u3 psiaa Teitnopa

npu xg =1,
npHa Xg =-1;
pHa Xg =0,
IIpA Xy =N.

9. I3 naHHbBIX PSAOB BEIOEPUTE CXOSALIHECS.



2 2 > (—j = 35
n=1 n=1N

2
10. PaznoxenneM QpyHKIUH y=e ¥

5
X
2—x3+—+...
3

B psil MaknopeHa sBIISIETCS.

e+e2—e3+e4—e5+...

2.4 8 16
e e2 e4 e8
4 6
1—x2+x——x—
21 3!

Bonpocs! ajs1 kotokBuyma no Pazgenam 1-7
Pa3pmen 1.

1. Jlaiite ompeneneHue dYeTHOM W HedeTHoW ¢yHkuuu. Jlaiite omnpesaeneHue
BO3pacTalolleld U yObIBAIOIICH (yHKIIUH.

2. beckoneyHo Oosbre U 6ECKOHEYHO Majible (DYHKITHH.

3. DKBUBaJCHTHbIE OECKOHEYHO Majble (QYHKIMH: OMpeeieHne, OCHOBHBIC
HKBUBAJIEHTHOCTH.

4. 3anumute GopMyiy MEPBOTrO 3aMEYaTEIbHOTO Npeiea.

5. Chopmynupyiite BTOpOi 3aMeydaTeNbHbIi npeae.

6. Kaxk 3amaroTcst 0IHOCTOPOHHUE TIPEICITHI?

7. [aiiTe onpeneneHne HEMPEPHIBHOW (PYHKITUU B TOUKE.

8. Kaxkue Buabl TOueKk pa3pbiBa Bbl 3HaeTe?

9. IlpuBenure GoOpMyIbl JUIsl BBIYUCICHHUS TMPOU3BOJHON CYMMBI, Pa3HOCTH,

MIPOU3BEACHUS, YACTHOTO ABYX (DyHKITHI.
10.ITpousBoaHAs CIOKHOU (PYHKITHUH.
11.TTIpousBoaHbIC OCHOBHBIX AJIEMEHTAPHBIX byHKIM:

sin x, cos X, tgx, ctgx, log, x, a*, x", arcsin x, arccos x, arctgx, arcctgx .

12.Jlorapudmuyeckoe auddhepeHIupoBaHue.

13.Kak BBIYMCIISAIOTCS TPOU3BOJHBIE BBICIIUX MOPSIIKOB (PyHKINN?

14.Cpopmynupyiite npasuiio Jlonurans.

15.1lpuBeauTe HEOOXOAMMOE U TIOCTATOYHOE YCIOBHS BO3pACTaHUS U YOBIBaHUS
byHKLIHU.

16.CpopmynupyiiTe HEOOXOIUMOE YCIOBHE IKCTPEMYyMa, AOCTATOYHOE YCIIOBUE
IKCTpeMyMa QyHKITUH B TOUKE.

17.BbIyKI0CTh, TOUKHU MEperuoa.

18.1TpuBequre Gopmyabl sl HAXOXKIAEHUS AacUMNOTOT rpaduka QyHKIUH
(HAKJIOHHBIX, BEPTUKAJIbHBIX ).

19.Yto Takoe nepBooOpazHas? HeonpeneneHHbIN HHTETpaT?

20.3anuuTe GOpMyIy HHTETPUPOBAHUS IO YACTSIM.

21.IlpuBeauTte MpaBUIIO UHTETPUPOBAHUS JPOOHO-PALIMOHANBHBIX (HYHKIUH.

22.MeTo bl MHTETPUPOBAHUS TPUTOHOMETPUIECKUX (DYHKIIMIA.
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23.MeTo bl MHTETPUPOBAHUS UPPALMOHATIBHBIX (PYHKIIMH.

24 3anumute Gpopmyny Herotona — Jleitbnuna.

25.3amumuTte (QOpMySy HWHTETPUPOBAHUS IO YacTSIM JUISl  OMNPEJEICHHOTO
WHTETrpana.

26.Kakue Bpl 3HaeTe MpuiioXeHHUsS OMPEACIICHHOTO WHTETrpana K BBIUMCICHUIO
TUIOMIA/IeH TUIOCKUX (PUTYp U ITTUHBI JYTH KPUBOK?

Pa3znea 2
JlaiiTe omnpezeneHne CKUMAIOIIEro 0TOOpaKEeHHSL.
ChopmynupyiiTe TeopeMy O HEMOJBUKHON TOUKE.
[IpuBenuTe MpaBUIO BHIYUCICHUS YaCTHBIX MPOU3BOIHBIX MIEPBOTO MOPSIKA.
S3anummte Gopmyry mojgHOTo auddepeHIrana nepBoro mopskKa.
3amummTte (QOpMyIBl IS HAXOXKIACHHSI YACTHBIX TMPOM3BOAHBIX (PyHKIIHWH,
3aJJaHHOW HESBHO.
Jaiite onpezeneHus rpaaueHTa GyHKIUN HECKOJIbKUX EPEMEHHBIX.
[IpaBmiio BBIYUCIIEHUS YACTHBIX IPOMU3BOJHBIX BBICHINX MOPSIKOB.
[IpaBmiio OThICKaHUS SKCTPEMYMOB (DYHKLUH ABYX MEPEMEHHBIX.
. B 4yem 3akirouaercs MeTo]l HAMMEHbBIINUX KBAJPaTOB?

10 B yeM 3akirouaeTcs METO1 TPaJIi€HTHOTO CIIyCcKa?
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Pa3nen3.
Kak nepeiiti 0T ABOMHOIO MHTErpaia K IOBTOPHOMY ?
3anummre GopMyIibl Iepexoa OT NPSIMOYTOJIbHBIX KOOPIUHAT K MOJISPHBIM MIPU
BBIYHCIICHUH JIBOWHOTO MHTErpajia. B kakux ciydasx y100HO BEIYUCIISATH
JIBOMHOW MHTETPaj B MOJSPHBIX KOOpAUHATAX?
Kak nepelt OT TpOMHOr0O MHTErpayia K noBTOpHOMY? Kak paccTaBuTh npenesnsl
WHTETPUPOBAHUSA?
3anummre GopmMyIibl Iepexo1a K MIIUHIPUIECKUM KOOpIMHATAM, K
chepruuecKuM KOOpAUHATAM.
Kakue npuoxeHus IBOWHBIX U TPOUHBIX UHTETPAJIOB BbI 3HAECTE?

Paznean 4.
Kax onpenennts nopsaok auddepeHuuanbHOro ypaBHeHus?
Yro Takoe 3amaua Kommn?
Kak pematorcs guddepeHnmanbuple  ypaBHEHUS C  pas3AeISIFIOUIUMUCS
MIePEMEHHBIMU?
Kax onpenenuts omHopomHoe auddepeHImaibHOe YpaBHEHHUE IEPBOTO
nopsiaka?
OnuuTe MeTO A pelieHus oaHopoaHoro Y.
3anuimMTe KaHOHUYECKUM BUJ JuHeHoro /Y nepBoro nopsaka.
OnuimmTe METOABI pellieHus JuHeiHoro JIY nepBoro mopsaka.
Kax onpenenuts ypaBHeHUE B MONMHBIX AU depeHimanax?
Kak cocTtaBuTh XapakTepUCTHUECKOE ypaBHEHUE MJI JIMHEWHOTO OJHOPOIHOTO
Y BToporo nopsiaka?

10.ITpaBwino oteickanus o6Omiero pemenuss JIOAY 11 mopsiaka ¢ MOCTOSHHBIMHU

Kod(ppunreHTamu.



11.0numuTe CTPYyKTypy OOIIETO pelieHus TMHEWHOTO HeoHopoaHoro 1Y BTOporo
MOPSIIKA.

12.0nummTe METOT BapyaIliy TOCTOSIHHBIX HaXO0KICHUS YaCTHOTO PEIICHUS.

13.0nummTe METOA HAXOXACHHUS YacTHOro pemieHus AuddepeHnaIbHOro
YpaBHEHUS C TIPABOM YACTHIO CIICIIMAIIBHOTO BH/IA.

Paszpnea S. Paabl.

Kaxk HaliTi oO1IuMi 4ieH YMCIOBOTO psiaa?

Kaxoii pan Ha3zbiBaeTcs cxoasmumcs? Yemy paBHa cymma psiaa?

O06001eHHbIN rapMOHUYeCKH psi. Kak BBIMISAINT, B KAKUX CITydasx CXOIUTCS?

I'eomeTpuueckast nporpeccusi. B kakux city4yasix JaHHBIN psii CXOAUTCS?

Heo0xoaumblii MPpU3HAK CXOAUMOCTH YUCIOBOIO PAA.

Ilepeuncnure JIOCTAaTOYHbIE MIPU3HAKH CXOJUMOCTH YHCIIOBBIX

3HAKOIIOCTOSIHHBIX PSJI0B.

7. ChopmynupyiiTe mnpuzHak aOCOJIIOTHOM CXOAMMOCTH  3HAKOIEPEMEHHBIX
YHUCJIOBBIX PSAJIOB.

8. Cdopmynupyiite npusHak JleitOHuma.

9. 3anummure QopMyNbl M1 BBIYHCICHUS paJuyca CXOJIMMOCTH M HHTEpBala
CXOJIMMOCTH CTENIEHHOTI'O Psa.

10.3anumure psa Ternopa, psin Makiopena.

11.Pa3nokeHUE OCHOBHBIX d3JIEMEHTapHbIX GyHKOUH B psag  MakiopeHa

1 1 1 )
1-x" 1+x 1+x*7

ook wbdrE

(sinx,cosx, In(1+ x),e* arctgx, (1+x)",

Jl1st mpoMesKyTOYHOM aTTeCTALUM

Teopeanecmle BOIIPOCHI K 9K3aMCEHY IO TUCHHUIIIMHE

IHpeaea pynxuuun

[Ipenen ¢yHKIMM B TOYKE: OmpenesieHHe W cBOWCTBA. llepBbIii 3amedaTesbHBIMN
npeaen (BeiBox (opMmyisl). BTopoit 3amedarenbHBIM Npenena. IKBHUBAJICHTHBIC
OECKOHEYHO MaJsibie (DYHKIIMH: ONPEICICHIE, OCHOBHBIC SKBUBAJICHTHOCTH.

IIpousBoanas pyHKuuM

Omnpenenenue MOpPOU3BOJHON, €€ TEeOMETPUYECKUAd CMbIca. DopMmysbl s
BBIYKCIICHUST TPOW3BOJHON CYMMBI, Pa3HOCTH, IPOU3BEACHUS, YaCTHOTO ABYX
¢byakmuii.  [lpowsBogHast  crmokHoW — GyHKUMH.  [Ipou3gooHvie  OCHOBHBIX
anemeHmapuelx @ynkyuti (3HaTh Hau3ycTh!). BwiBom dopmyn st BBIYUCICHHS
MPOU3BOJHBIX CIEAyIOmuUX (QyHKOm: *".cosx.sinx,a” [lpousBogHas (QyHKIHH,
3alaHHoOM nmapametpudecku. Jlorapubmuueckoe auddepeHmpoBaHue.

IIpunoxkenuss mnpousBoaHoil. MHcciaenoBanue QYHKOUA 0OpPA  MOMOIIU
MPOM3BOJIHBIX



Bospacranne u yObiBaHue (QyHKIUH, HEOOXOOUMOE U JIOCTaTOYHOE YCIIOBHSL.
Okcrpemymsl pynkunu. Heobxomumoe yciaoBue s3xkcTpeMyma. JloctaTouHoe ycioBue
KcTpeMyMa QyHKIIUH B TOUKE. BBIMyKI0CTh, TOUKM TIeperuoa.

HeonpeneaeHHbI HHTETPAJ
[lonatne HeompeaeneHHOro uHTerpaia. CBONCTBA HEONMPEAEIEHHOTO HMHTErpala.
dopMyia UHTETPUPOBAHUS 110 YACTIM. Tabauya unmezpanos.

OmnpeneJieHHBI HHTErPaJ
[lonsiTue omnpeneneHHoro wuHTErpana. ['eomerpuyeckuidi  cMmbIca  (IUIOIIAb
KpuBOJMHENHON Tpaneuun). @opmyna Herorona — Jleitbuuia. OCHOBHBIE CBOWCTBA
omnpeneneHHoro  uHrerpana. @OopMmysia  MHTErpUpPOBAaHUSA IO 4YaCTIM  JUIA
OIIPEIEIEHHOI0 UHTETPaJIa.

DOyHKIMU HECKOJIbKUX nepeMeHHbIX (PHII)

Omnpenenenne @HII. YacTtHble DTPOM3BOAHBIE MEPBOTO TMOPSANKA, MPABUIIO
BbIYMCIICHHs. YacTHbIE MPOU3BOJHBIE BhICIINX MOPAAKOB. llomHblil nuddepeniman
NEepBOr0 U BTOpOro mnopsakoB. JuddepenunrpoBanve HesIBHOH (DyHKIMH.
OKcTpeMyMbl (YHKIMH JBYyX mNepeMeHHbIX. HeobOxoaumoe yciaoBHe 3KCTpeMyMa
(popmynHpoBKa), TOCTATOYHOE yCIOBHE JKCTpemyma (popMynupoBka). ['panueHr,
IIPOU3BOJIHAS 110 HAIIPABJIEHUIO.

u¢ppepeHunanbHble yPABHEHUS

OO6muit Bug, od1iee pemenue, oonmi uarerpai. Yactuoe pemenue. 3amada Komm.
Y nepsoco nopsaoka: ¢ pa3aensarONIMMUCS NEPEMEHHBIMU, OJJHOPOIHbBIC, JINHEUHBIE,
ypaBHeHUsT bepHyn, ypaBHEHUS B MOTHBIX AuddepeHmanax (KaHOHHISCKUN BUI,
METO/Ibl PEIICHUS KaXKI0TO TUIIA YPaBHEHUH ).

Jluneitnpie omHopoaHbie nuddepennuanbubie ypaBHeHus |l mopsnka. Ctpykrypa
obmero pemenuss JIOAY |l mopsiaka ¢ MOCTOSHHBIMH — KOX(h(UITECHTaAMHU.
XapakTepucTUYECKOE YpaBHEHHE, BHUJI OOILEro pemieHus AJid KaXIOro U3 ClydaeB
(D>0,D=0,D<0). OOmui Bug JuHEHHOro HeomaHopoaHoro JY Il mopska.
Crpykrypa obmero pemenus JIHAY Il mopsaka. Meton Bapuaiuu MOCTOSIHHBIX
OThICKaHusA 4acTtHoro pemenus JIH/Y Broporo mnopsaka ¢ TOCTOSHHBIMU
koddpunmentamu. Pemenue JIH/Y BTOoporo mopsiaka ¢ mpaBol  4acThbiO
CIIELIMAJILHOTO BHUIA. Teopema 0 HaJIOKEHUU PELIEHUM.

Psaani
Yucnosvie psiovi. OCHOBHBIC TIOHATHS: ONMpPEACICHUE YHCIOBOIO Psifa, OO YieH
YUCTIOBOTO psifia, yacTuyHas cymma. OnpeesieHue CXOASIIErocsl U pacXoserocs



psana. Ilpumepsl: 0000IIEHHBIIT TapMOHUYECKUN Psijl, TEOMETPUYECKas MPOTPECCHSL.
HeoOxomumplii MpHU3HAK CXOJMMOCTH YHUCJIOBOTO psina. JlocTaToyHble MpHU3HAKU
CXOJMMOCTH YHCJIOBBIX 3HAKOIIOCTOSIHHBIX PSI/IOB.

3Haxouepedyrowuecss u 3HaKonepemeHuvle psovl. AOCOIIOTHO cXoAsuuecs |
yciaoBHO cxopsumecs psanasl. [Ipusnak JleniOnuia. OOuuid AOCTaTOYHBIA IPU3HAK
CXOJUMOCTH 3HAKOIIEPEMEHHBIX PSAAOB (MIPU3HAK aOCOIIOTHON CXOAUMOCTH).
CmeneHnble paovl. VIHTEpBa cX0AUMOCTH, paauyc cxoauMocTt. Psa Teitnopa, psn
MaxiiopeHna.

Crpykrypa Omnjiera

1. TeopeTuueckuii BOIPOC HA 3HAHUE orpeeneHuit u cBorcTB (10 6amioB);
2. TeopeTHueckuil BOIPOC Ha JOKA3aTeIbCTBO TEOPEMBI JIHO00 BbIBOA PopmyJbl (15
OaJoB);
3. IIpakTrueckoe 3alaHue 1o TeMaM

— JduddepenuupoBanne GpyHKUMHA OJHOH NePEeMEHHON, NPHJIOKECHUSA

IPOM3BOJIHOM;

— HurerpupoBanue GyHKUMHA OAHON NIEPEMEHHOM;

— Juddepenunanbubie ypasHenus (10 6aios);
4. IIpakTrueckoe 3aJaHue 10 TEMAM

— @MYHKIUH HECKOJIbKHX IepeMeHHBbIX

— KparHbie uHTErpaJibl

— Crenennble paabl (10 6annoB).

DK3aMeH NMPOXOAUT B MUCbMEHHO, Ha OTBET 1o Ounety otBoauTcs 40 munyT. Ha
TEOPETUYECKHE BOIIPOCHI HEOOXOIMMO J1aTh Pa3BEPHYTHIN OTBET.

MakcuMaJIbHOE KOJIMYECTBO OAJLIIOB 3a dK3aMeH — 45.

HToroBas olieHKa BBICTABIIACTCS IO CyMMe OaJlsIOB 3a CEMECTp M dK3aMeH.
55-69 GannoB — yaoBieTBopuTensHo; 70-84 6amia — xopoio; 85-100 6amioB —
OTJINYHO.

Tunosble 321a41 K IK3aMeHY 10 TUCHUILIHHE
3aganue 3
3.1. uddepennupoBanune PyHKUMU OJHOI NepeMeHHOH, MPUIOKEHUS

MPOU3BOAHOM



1. Ipumenss norapupmudeckoe aupGepeHIMpOBaHIE, BEIYMCIATE TPOU3BOIHYIO
. eX . .
a)y:(sm X) _ 6)y=(sm \/;)Insm\/;

J1+ X8

2. BelunciuTe Npou3BOIHY0 GyHKIMH Y — W2 L aX’

x =ctg(2e'),
3. Haiinure npou3BoAHY0 (PyHKINH, 3aJaHHON TapaMeTpUUECKU (( t))
y=In(tge ).
4. Haiinute npou3BOAHYIO YKa3aHHOT'O MOPSIJIKA!
a)y=(5x-8)-27%, y"=?
—X H 1]
67 =e *-(cos2x—3sin2x), y" =?

5. HaﬁHHTe HHTCPBAJIbl MOHOTOHHOCTH U SKCTPCMYMBEI q)YHK]_II/II/II

a) ¥=G—2)""; 6)” _1"(x+ )+

- I o (1 x?)
. YICITIOJIb3YA IIPaBUJIO J1OIIMTAJId HAUTH o |I’l ( . / 2 _ arc th) .

3.2. UuTerpupoBanue pyHkuuii 0HOM nmepeMeHHOi
1. Beriuncinre HEONpPEIEIEHHBIA NHTETPAT:
2X—3

_ dx
Y j\/x 4x—7dx ' 0) J.i/;+\/;

r) jx logg xdx ; n) |

: B)J.COS("] x)dx;

5+3C0SX

. T2 2
)Im X; K) J'sm Xcos” xdX .

2. Beruncnure onpeeneHHbld MHTETpat:

2 4 2
~4
: 6) [T,
}[ 4+ x? \/4+x )'[ x*

3.3. InddepeHunajbHbie ypaBHEHUS

1. Haiimute oOmiee pemenue auddepeHimaibsHoro ypaBHeHus 1o mopsiaka:

a) (L+X)ydx+xdy =0: 5)2xdx—2ydy = yx*dy — 2xy*dx :



B)Xy/:2 3x2+y2+y; r) y/:X+5y_6

7x—y—6;
n Xy +y= Xy?. e) (Inx+y?)dx+(2xy—Iny)dy=0.
Y _ .3 1) —
3. Haiiure pemenye sanawn Ko @ x yy=o.

4. Haitnute obmee pemenne mudpepeHIrnaTbHOTO ypaBHEHUS 210 TIOPSIKA:

a)y" — 4y’ +4y =—e> sin 4x; 6) y" +2y' =4e*x(sinx + cosx):

) 1+(y)* =2yy"

3ananue 4.
4.1. OyHKIMH HECKOJIBKHUX NepeMeHHbIX

1. HalimuTe yacTHbIE TPOU3BOIHBIE BTOPOTO MOPSIAKA (YyHKIIUU:
Z=xX>CoSYy+ Yy’ cosx—2xy—3.

2. Hatiqute nonssiii nuddepeHuna nepBoro nopsaka QyHKIUU:

z = In(x*y + 3xy?).

3. HaiiguTe yacTHble TPOU3BOAHbBIE (DYHKIIMH, 3aIaHHON HESBHO:
z=xysin(x—2y+1z).

4. Haiigure npousBoanyro ¢pyHkuuu 1 = f&.y.2) B Touke Mo 110 HaIIpaBIEHUIO

BEKTOpa @ W rpaJueHT QYHKIHNH B TOUke Me :
U=x*+y2+2%,d=T +2] -2k, M, (3-45);

5. HaiinuTe SKCTpeMyMbl (hyHKIIMM HECKONBKUX MEPEMEHHBIX Z = —X2Y + XyZ + 4XY .

4.2. KpaTHble HHTErpaJjibl

1. Beraucnure 1BOMHON MHTErpai mo oomactu D:

a) J.J.xyzdxdy, Diy=x%y=2x
D

» || (x=y)dxdy, aD:y=2x-1y=1x=0



Haiingure IJIOMIAIb o0JacTy, OTPaHUYEHHOU

X y=43x

r)
y>—2y+x°=0,y° —4y+x* =0,y =

J3

2. Beruucnaure UHTErpa, nepeias K NoJspHbIM KOOpIUHATAM:

a) ”D e dxdy, 6D :x? +y® =16,x >0,y >0 |

1 12 XZ —y?
6) !dx_([ Imdy’

B) ﬂuxdxd}’, D:y=x, x=0,y*-6y+x*=0.

4.3. Panbl
1. HUccnenoBath psii HA CXOIUMOCTD:
o0

n2+3

2n+1 =10 1)
2) Z(?m 5] ?) nzzl4_”(l+ﬁj C)nzzlln(””)(”z”)

2. UccnenoBath psifi Ha aOCOTIOTHYIO UM YCIOBHYIO CXOAMMOCTH!

© © 2n+1
0 ¥ S 20rL
n=3nlIn“(n) n=1 n*(n+1)
3. Haiitn obnactb cXoquMOCTH psija;
6 ~2)3
0¥ DO 3020 g

=1 (n+2)3" n=1 2n+3
4. Pa3n0XuTh QYHKIIUIO B PSII:
a) T (x) =In(x —4) mmo crenensam (X + 2).

2
X" =2X+3 16 crenensam (x-1).

pf0=e

c) f (X) =sin(x + 1) mo crenensam (X + 2)

rpaduKaMu:
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