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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 OOYYalOIIMMUCS OCHOBHBIX DPa3/ieJOB MaTeMaTHYECKOIO
aHaliM3a, HEOOXOMUMBIX IS IOHMMAaHUs POJIM MaTEeMaTHKU B MPOQECCHOHATHHON
JESITEIbHOCTH; (POPMUPOBAHUS KYJIBTYPBl MBIIIJICHHS, CIIOCOOHOCTU K 00OOIICHHUIO,
aHalM3y, BOCHPHATHIO HWH(OPMALMM, TOCTAHOBKE LIETM W BBIOOPY MyTel eé
JOCTH>KEHUS; OCBOCHHUSI OCHOBHBIX METOJIOB JUCIUIUIMHBI, TPUMEHSEMBIX B PEIICHUH
npodeCCUOHANBHBIX 33/1a4 U HAYyYHO-UCCIIEI0BATEIbCKOMN 1eATEIIbHOCTH.

3a1aqaMu TUCITUTUTAHBI SIBIISTFOTCS:

MOJIyYNUTh  TPEJACTABJICHHE O POJM  MaTeMaTHYeCKOro  aHajih3a B
npoecCHOHANTEHOM eI TETbHOCTH;

MO3HAKOMHTH ¢ HEOOXOIUMBIM MOHATHIHHBIM alliapaToOM JUCIHILUIHHEI,

chopMUPOBAaTh YMEHHS peliaTh THUIIOBBIC 3aJaud OCHOBHBIX pa3JicioB
MaTeMaTUYeCKOTO aHAIIH3a,

MOJIyYUTh  HEOOXOJMMBIC 3HAHHMS JUIT  CAMOCTOSITCILHOTO — W3YYCHHS
CTHCIIMAIILHON JTUTEPATYPHI;

OCBOUTH THUIIOBBIC METOJBl MAaTEMaTHYECKOTO HCCIICIOBAaHUS IPHUKIAIHBIX
BOTIPOCOB I10 CIICIIHATILHOCTH;

chopMUPOBAaTh yYMEHHE WCIIONB30BaTh MaTEMaTHYCCKH amnmapar TpHu
PEIICHUY TIPUKIIATHBIX 33724

KoMnereHuny 1 MHIMKATOPhl, (PopMUpyeMbIe Y 00yUarOIUXCsl:

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH KOI[ U HAUMCHOBAHUC HHIWKATOpPa

OIIK-1.3 — O6mamaer HaBBIKAMH TTPUMEHEHHS
MaTeMaTHYECKOro anmnapara

3uamo:
OIIK-1 — CnocoOeH NpuMEeHATh OcHoBHbIE MIOHATHUSA u YTBEPKICHUS
€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:
npodeccnoHalbHOM 1eATeNbHOCTH HaBbikamMmu  cocTaBiieHHS ~ MaTeMaTHYEeCKUX
MoJIeTIeH, MaTeMaTH4ECKUMHU METOAAMHU

pemieHust mpodeccoHanbHbIX 3a1a4 (B).

2. Mecto nucuuniannbl B cTpykrype OIT
[IpenumecTByromuye TUCIUILIAHDI:

Jluneiinas anreOpa v aHATUTUYECKAS TEOMETPHUS
[Tocnenyronme TUCHUTUIAHBI:

MaremMarndyeckue MOJIEIIA U METOBI,

Teopust BEpOATHOCTEN U MaTEMAaTUYECKas CTATUCTHUKA.



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

Bun yuebHoli paboThI Beero | Bcero | Cemectp
3E 4acoB 2
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI §) 216 216
KOHTAKTHAA PABOTA* - 124 124
AYJUTOPHAS PABOTA 3 108 108
Jlexnuu 1 36 36
[IpakTHdeckue (CeMUHAPCKUE) 3aHATHS 2 72 72
JlaGopatopHbie pabOThI - - -
CAMOCTOSTEJIbHASA PABOTA OBYHAIOIEI'OCA 2 72 72
[IpopaboTtka yueOHOTO MaTepuaa 2 72 72
KypcoBoii mpoekT - - -
Kypcogas pabdota - - -
[ToaroroBka K NpoOMEKyTOYHOM aTTECTAllUN 1 36 36
[IpomexxyTOoUHast aTTeCTalUs: 3
JList 3a0uHOM opMbl 0OYUEHHMSI
Bun yuebHo# paboThl Beero | Bcero | Cemectp
3E 4acoB 2
OBLLAS TPYJIOEMKOCTb JUCLIUIIIMHDI 6 216 216
KOHTAKTHAA PABOTA* - 57 57
AVJIUTOPHAS PABOTA 0,83 30 30
Jlexnun 0,28 10 10
[IpakTueckne (CEeMUHAPCKUE) 3aHATUS 0,55 20 20
JlabopaTopHbie pabOThI - - -
CAMOCTOSATEJIbBHASA PABOTA OBYHAIOIEI'OCA 5,17 186 186
[IpopaboTtka yueOHOTO MaTepuana 4,92 177 177
KypcoBoii mpoekr . - -
KypcoBas padota - - -
[ToaroToBKa K MPOMEXYTOYHOM aTTECTALUU 0,25 9 9
[TpomexyTOUHas aTTECTAIHS: 3




3.2. Conep:xkaHue IUCHUILUIMHBI, CTPYKTYpPHPOBaHHOEe IO pa3jejlaM u

BHJaM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl U1 | HIEKCHI HHAMKATOPOB
JUCITUTUTUHBI 2 TPYJIOEMKOCTH BUJ hopMHUpyeMBIX
§ 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMIIETCHITHI
o Q : [t}
= | 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
Pa3zpnes 1. BBeneHrue B MaTeMaTHUECKUN aHAIIA3
Tema 1.1. MHOxecTBa. DyHKIIMS.
MHoxecTBa Ha 4YMCIOBOU 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 MOCIEN0BATEIBHOCTH.
CaolicTBa Mpe/iesia YucJI0OBOM MOCIEI0BATEIILHOCTH.
[Ipenen pyukuuu. CBoiicTBa.
3ameyaresbHbIE NPEaeibl U UX CIEIACTBUS.
CpaBHeHHE 0€CKOHEYHO MaJIbIX (DYHKIUH.
Tewma 1.3 HenpepbIBHOCTh QyHKIUN
OpHoctopoHHue npeaesnsl. HenpepbIBHOCTh PYyHKIUU.
Knaccuduxkarus Touek pa3pbiBa QyHKIINH.
CaoiicTBa (QyHKITUH, HEMPEPHIBHBIX HA OTPE3KE.
Pa3nen 2. luddepennuansuoe ucuncienne GyHKIIMA OJHOU MEPEMEHHON
Tewma 2.1. TlpousBoanas GyHKIHH
[IpousBoaHas GyHKUINU, €€ TEOMETPUUECKUN CMBICIL.
[IpaBuna nuddepenuposanus. Juddepenunan hpyHkuuu.
[Ipon3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHIA.
[IpousBoaHas ClOXKHOU QPYHKIIMU, OOpaTHON (DYHKIIMH.
[TpousBoaHas GyHKIMHU, 3aJaHHON HESIBHO, MapAMETPUUYECKHU.
[IpousBoaHAS CIIOKHO-CTETIEHHON (yHKIIUU.
[Ipon3BoAHBIE BHICHIMX MTOPSIIKOB.
JuddepeHnnansl BRICIIUX TOPSIKOB.




Tewma 2.2. [TproxeHus: TpOU3BOIHOM
OcHoBHBIE Teopembl 0 auddepeHupyeMbix GyHkuusax: Poms, Jlarpanxa, Kommu.
[IpaBuno Jlonurans.
®opmyiia Tennopa.
HccnenoBanrie GyHKIMU U TOCTPOSHUE TpadKOB.
Pa3nen 3. UnTterpanbHoe ucunuciaeHue PyHKIUNA OHOM epeMeHHON
Tewma 3.1. IlepBooOpa3Hasi, HeONpeAEIECHHbI NHTETPAIL.
[loHsATHE HEONPEIETIEHHOTO HHTETPAIA.
CBolicTBa HEOIPEAEIIEHHOTO UHTErpasa.
Tabnuila OCHOBHBIX HEONPEIEICHHBIX HHTETPAJIOB.
Tema 3.2. OCHOBHBIE METOJbI HHTETPUPOBAHUS
Meton HEMOCPEACTBEHHOTO HHTETPUPOBAHHSL.
Merton 3aMeHbI IEPEMEHHOM.
Meton HHTErpupOBaHUS IO YACTSIM.
Tewma 3.3. IHTerpupoBaHue OCHOBHBIX KJIACCOB 3JIEMEHTAPHBIX (PYyHKIUN
HuTterpupoBanue ApoOHO-paMOHAIBHBIX (PYHKIUH.
WNHTerpupoBaHre TPUrOHOMETPUYECKHUX (DYHKIIHIA.
HuTerpupoBanue uppalioHaIbHBIX (QyHKIUH.
Tema 3.4. OnpenerneHHbIA HHTETPAT
[TonsiTue onpeneneHHoro UHTerpana, ero cpoiicrea. dopmyna Herotona-JlelOnuna.
[TpuOnmxeHHOE BHIYMCIEHUE OINPEIETICHHBIX HHTErPaJIoB.
[IpunokeHus: ONpeAeIeHHOrO HHTErpaa.
HecoOcTBeHHBIE HHTETPAJIBI.
Paszpnes 4. OyHKIIMN HECKOJIBKUX NIEPEMEHHBIX
Tema 4.1 N-MepHOE €BKIMAOBO NPOCTPAHCTBO. DYHKIHMH HECKOJBKUX
[IEPEMEHHBIX.
N-MEpHOE €BKJIMI0BO IIPOCTPAHCTBO. MeTpuKa.
Cxxnmarorue otoOpaxkenus. Teopema o HETIOABUKHOM TOUKE.
@OyHKINN HECKOJIBKUX MepeMeHHbIX. O0JIaCTh ONpeeseH s, TUHUU YPOBHS.
[Ipenen u HENPepbIBHOCTh (YHKIIMN HECKOJIBKUX MEPEMEHHBIX.
Tema 4.2. JlubdepennuanbHoe ucYUCICHUE (DYHKIUM  HECKOJIBKHUX
nepeMeHHbIX. [IpriiokeHus: 4aCTHBIX MPOU3BOJIHBIX
YactHble TPOU3BOAHbIE (DYHKIIUHU HECKOJIBKUX MEPEMEHHBIX.
YacTHbIE TPOU3BOAHBIE BBICIINX MOPSIIKOB.
[Tonueiit quddepeHnnan nepBoro NOpsAKa U BbICUINX MOPSAIKOB.
['pamuent dynkuuu. [TponsBoaHas Mo HANIPaBICHUIO.
YpaBHEHHE KacaTeJIbHOU MIJIOCKOCTH U HOPMAJI K ITOBEPXHOCTH.
OKcTpeMyMbl GYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
VYcnoBHbI 3kcTpeMyM, GpyHKUU Jlarpanxa.
HauGosnbiee 1 HauMeHblIee 3HaYEHUE.
Meton HauMeHbIINX KBAIPATOB.
Meroxa rpalue€HTHOTO CITyCKa.
Pa3znen 5. KpartHbie unterpasl
Tema 5.1. /IBoliHOM UHTETpa
ITonsTue nBoitHoro MHTErpansa. CBoMcTBa IBOMHOTO UHTErpasa.
CBeneHue IBOMHOTO MHTErpajga K HOBTOPHOMY.



Boluncienre 1BOMHOTO MHTErpaja B MOJSPHBIX KOOPIMHATAX.
[TpunoxxeHus: IBOMHOTO UHTETpAJIA.
Tema 5.2. TpoliHOM UHTETpa
CBolicTBa 1 METO/bI BBIYUCIICHHS TPOMHOTO UHTETpaa.
Cdepuueckast 1 IMIMHIPUYECKAs CUCTEMA KOOPIUHAT.
[IpunoxeHuss TPOMHOTO MHTErpaa.
Pa3nes 6. OObikHOBEHHBIE AU PepeHIInaNbHbIE YPaBHEHHUS
Tema 6.1. [luddepenimanbabie ypaBHEHUS IEPBOTO MOPSAKA
OCHOBHBIE NTOHATHUA U ONPEIETCHUS.
YpaBHEHUs C pa3leisAOIMHA IIEPEMEHHBIMHU, OJHOPOJHBIE, JTUHEHHbIC YPAaBHECHHUS
NEPBOIO MOpsAJKa, ypaBHEHUS bepHyn, ypaBHEHMsI B IONHBIX AU(depeHnnanax.
Tema 6.2. [luddepenuumanbHble ypaBHEHHS BBICIINX MOPSAIKOB
JuddepeHunanbible ypaBHEHUS BBICHIMX MOPSAIKOB, JONMYCKAIOUINE MOHUKEHHE
NOpsIZIKA.
JIuneiinpie ogqHOpoAHBIE UG (hepeHInaIbHbIe YpaBHEHUS MOpsiaKa N.
Tema 6.3. Jluneitnpie audQepeHnanbHple ypaBHEHUS C TOCTOSHHBIMU
K03 purmenTamu
JIuHelHble OAHOPOIHBIE U HEOTHOPOAHBIE AU(dEepeHLInaIbHbIE YPAaBHEHUS BTOPOTO
MOpsiJIKa C MOCTOSTHHBIMU Ko dutinentamu. O0111ee penieHue.
Meron Bapranuy MoCTOSIHHBIX.
YpaBHEHHUs € TPaBOM YaCThIO CIEUAIBHOTO BUAA.
Paszpnes 7. Psanpl
Tema 7.1. UucnoBsie psibl
OcHoBHbIe OHATHA. HEeo0X0AMMBIi MPU3HAK CXOAUMOCTH YHUCIOBOTO PA/IA.
CBolicTBa CXOIAIIUXCS PSAIOB.
JlocTatoyHble NPHU3HAKM CXOJMMOCTH  3HAKOIIOCTOSIHHBIX YHUCJIOBBIX  PS/IOB.
3nakonepemerHbie psabl. [Ipusnak JleiOnuna.
Tema 7.2. CTenieHHBIE PSIBI.
OyHKIMOHANIBHBIE Psiibl. O0JIaCTh CXOJIMMOCTH, PABHOMEPHAS CXOJIUMOCTb.
CreneHHbIE psi/ibl, THTEPBAJI CXOAUMOCTH.
Psaner Telnmopa u MaknopeHa.
Paznoxenue GpyHKUUN B CTETIEHHBIE PSIIbI.
[IpunoxeHus: CTENEHHBIX PSAIOB.
Tema 7.3. DaeMeHTHI TApMOHUYECKOTO aHAJIH3a.
Paner @ypee. MaTerpan Oypee.
[IpeoOpazoBanue Dypoe, hopmyna obpamieHus. CBoiicta npeodpazoBanus Dypre.

3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI
Pa3nea 1. BBenenue B MaTeMaTHUECKUN aHAIU3
Boruncnenue npezaenoB pyHKIMI Ha 0ECKOHEYHOCTH U B KOHEUHOM TOYKE.
ITepBbIil ¥ BTOPOU 3aMeYaTENbHbIN MPENEIIBI U UX CIIEICTBHUSL.
[IpuMeHeHne SKBUBAJICHTHOCTEN ITPU BBIYUCIEHUU TIPEIEIIOB.
OnHOCTOpOHHKE MPEIEIBI.
Knaccuduxkarus Touek pa3peiBa QyHKITHH.
Pa3nen 2. luddepennmansuoe ucuncienrne GyHKINH OJHOW TEPEMEHHON
[IpaBuna nuddepeHpoBanus.
[IpousBoaHas CIOKHOU (PYHKITUHU.



Jlorapudmuueckas mpous3BoIHAas.

[Tpubnu>KeHHbIE BRIYUCICHUS.

[Ipon3BOIHBIE BBICIIUX MTOPSAKOB.

Brluncnenne npenenos ¢ MOMOIIbIO pasuia Jlonurans.

HaxoxxaeHue skcTpeMyMoB (hyHKITHA.

Haxoxnenrne HanbobIIero 1 HaMMEHbIIETo 3HaYeHNH (QYHKIIMK HAa MHOXKECTBE.
[TpumeHeHre TPOU3BOAHBIX K UCCIEAOBAHNIO (DYHKINN U MOCTPOEHUIO TpaUKOB.

Pa3nen 3. UnrterpanbHoe ucunciaeHue PyHKIUNA OHOM epeMeHHON
HemnocpenctseHHOE HMHTETPUPOBAHHE, 3aMEHA IEPEMEHHOW, WHTETPUPOBAHUE IIO
4acTs
HuTterpupoBanue ApoOHO-paluOHATBHBIX (PYHKIIUH.

HNHuTerpupoBaHre TPUrOHOMETPUUECKUX (DYHKIIHM.

WNHuTerpupoBanne uppauoHaIbHBIX (YHKIIHM.

MeToap! BEIUHCIICHHS ONPEIECIIEHHOTO HHTETPAJIA.

[Ipunoxenuss ONpeNeeHHOro HMHTErpajga K BBIYMCICHHUIO IUIONIaled, OOBEMOB,
JUTUHBI TyTH KPUBOM.

Boluncienre HecCOOCTBEHHBIX MHTETPAJIOB.

Pa3znes 4. OyHKIMU HECKOJIBKUX TIEPEMEHHBIX
MeTon cKuMaroImux 0TOOpaKEHUH.

Pemienne  cucteM — JIMHEHHBIX ~ YPaBHEHUW  METOJIOM  IOCIEN0BATEIbHBIX
IpPUOITNKEHUH.

Haxoxnenue o01acTu onpeaeneHus, TMHUN YPOBHS.
HccnenoBanne Ha HENPEPBHIBHOCTD.

YacTHble TPOU3BOAHBIE (DYHKIIMH HECKOJIBKHUX MTEPEMEHHBIX.
[Tonubiit guddepenman.

HaxosxneHnue 4acTHBIX MPOU3BOIHBIX (DYHKITNH, 3aJaHHON HESIBHO.
['panueHT, mpou3BoAHAS IO HAIIPABIICHHUIO.

YacTHbIE TPOU3BO/IHBIE BHICHINX TOPSIIKOB.

KacaTenpHas MmI0cKoCTh 1 HOpMaJlb K TOBEPXHOCTH.

DKCTpeMyMbl (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

VY CIIOBHBIN DKCTPEMYM.

3ajaun HaXOXKJAEHUSI HAMOOJIBIIEr0 U HAUMEHBLIETO 3HAUYECHUH.
MeTon HauMEHbIIINX KBaJIpPaTOB.

MeTopa rpalu€HTHOTO CITyCKa.

Pa3znen 5. Kpartnbie unTerpassl

Brruuciienve 1BOWHOTO MHTETpAIA.

N3MeHeHne nopsjika UHTErpPUPOBaHUSL.

[TonsspHBIE KOOPAVHATHL.

[IpuitoxxeHuss IBOMHOTO UHTErpaa.

Brruncnenne TpolHOro HHTErpaa.

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

Pa3nen 6. OObikHOBeHHBIE () depeHITNATbHBIC YPaBHEHUS
Hudbdepennnansubie ypaBHeHUs epBoro nopsaka (nuddepeHuanbabpie YpaBHCHUS
C Ppa3feiIOMMMHUCS TNEPEMEHHBIMHA, OJHOPOJHBIE, JIMHEWHBIE HEOJHOPOIHBIE,
ypaBHeHUs1 bepHyu, B monHbIX quddepennuanax).



Jubdepennnansubie ypaBHEHHS BBICIINX TOPSAKOB, IOMYCKAIONIUE MOHMKCHHE
nopsiJiKa.

Jlunelinple OAHOPOHBIE U HEOTHOPOAHBIC AU depeHInaIbHble YpaBHEHUS BTOPOTO
NOpsiJIKa C MOCTOSTHHBIMU Ko duiinenTaMu. MeTo 1 Bapuanuy NOCTOSHHbIX.
Jluneiinpie HeogHOpOAHBIE U (EepeHlnaTbHbIE YPAaBHEHHUS C TOCTOSHHBIMU

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

Hccaenosanne

CreneHnnle

Ha

PSIBIL.

CXOOIHMMOCTb

Haxoxneunue

o0ylactu

3HAKOMOCTOSHHBIX
3HaKonepeMeHHbIE PsAAbL, TpU3HaK JleOHua.

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

CXOAUMOCTH

3.5. TemaTuyeckuii MJ1aH JJa0OPATOPHBIX padoT
Jlannwiii 6u0 pabomsi He npedycmomper yueOHbiM NIAHOM.
3.6. Kypcosoii npoekT /kypcoBasi pa6oTa
Jannwi 6u0 pabomol He npedycmMompeHr y4eOHbIM NIAHOM.
4. OueHuBaHue Pe3yJIbLTATOB 00yYeHHUsI

YU CJIOBbBIX

PAIOB.

CTCIICHHOTO  pAaa.

OHGHI/IBaHI/Ie PE3yJIbTaTOB 06y‘IGHI/ISI M0 AJUCHUINNIMHC OCYIICCTBILICTCA B
paMKax TCKYHICTO KOHTPOJIA H HpOMC)I(YTOqHOﬁ arrecTali, IIPOBOAUMMBIX IIO

oabHO-perTuHroBoit cucreme (bPC).

IMxana OLICHKU PC3YJIbTATOB 06y‘-ICHI/ISI 110 AMCHUIIIINHC:

YpoBeHs chOpMUPOBAHHOCTH
MH/IMKAaTOpa KOMIETEHIMH
. . 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-
BOPHUTEIILHO
TCIIBHO
3a4TCHO HC 3a4TCHO
3HATh:
3Haer 3Haer [Tnoxo YpoBeHb
OCHOBHBIE | OCHOBHBIE | 3HAET 3HaHU
MIOHATHUS U | IOHATHUS U | OCHOBHBIE | HIDKE
OcroBbie TBEP)KAC | YTBEPXKAC | MOHATHS W | MHHHMAI
HOHATHUS U YTBCPAVIC | YTBEPAA
Hus.  He | Hus. YTBEpPXKIE | BHOTO,
YTBEPIKICHHS
nomyckaetr | Moxer HUS, JI0IycKae
MaTeMaTHYECKO
OIIK-1 | OIIK-1.3 ommnooK JIOTYCTUTH | IOMYCKaeT | T TpyOble
r'O aHajmn3a
HECKOJIbKO | MHOT'O OLIMOKH
HErpyOBIX | MEJTKHX
omn0oK onboK
YMETB!
IIpumeHnATH Ymeer Ymeer YmMmeer [Ipn
MaTeMaTHYECKH | perraTh pemarpb pemaTh pereHuH
€ METOJIbl U MaTeMaTH | OCHOBHBIE | THIOBBIE | TUIOBBIX




pelieHun YECKHUE MaTeMaru | MaTeMaTH | 3ajay
npoQ)eCCHOHANIb | 3a/1auu, HE | YECKHE YEeCKHUE JOTTyCKae
HBIX 3a7a4 JIOITYCKaeT | 3a/1a4H, 3a7a4H, T TpyObIe
OHINOOK JIOTTYCKAaeT | IOMyCKaeT | OMUOKH
HEOOIBIIN | MHOTO
€ OIIMOKK | MEIKHUX
OIINOOK
BJIAJIETD:
Haprsikamu Bnageer B | Bmageer Bnangeer He
COCTaBJIECHUS IMOJTHOM HaBBIKaMH | ciabo, BJIAJIEET
MaTeMaTHYECKA | 0ObeEME, B JIOITYCKAeT | HaBBIKaM
X MOJCJICH, HE JOCTaTOYH | MHOI'O H,
MaTeMaTUYeCKH | JOMYCKaeT | OM OIINOOK JIOTTyCKae
MU METOJaMH (9111510 3 obneme, T TpyObIe
perieHus JIOTTyCKaeT OILIINOKHU
npodeccuoHalb MEIKUE
HEIX 3aJ1a4 OIINOKH
OHCHO‘IHBIC MaTepI/IaHBI JUJIA HpOB@I[eHI/ISI TeKymero KOHTpOHH

u

IPOMEKYTOUHOM aTTecTaluu npuBeAeHbl B IIpuiioxkenun k paboueid mporpamme

JUCHUITIIUHBI.

[TomHBIM KOMILIEKT BaI[aHI/Iﬁ n MaTCpHaJIoOB, HCO6XOI[I/IMI)IX I OLICHHUBAHM
PE3YJIIbTATOB O6y‘-I€HI/IH 10 JUCHHUILINHE, XPAHHUTCA Ha Ka(benpe pa3pa60TqI/IKa.



5.1. Yuebno-meroauueckoe obecnedeHue

5.1.1. OcHoBHas auTEpatypa:

|, Koncmext nexknuil mo eeiciieii marematumie | nomasiit kype /[ JI T,
IMucemennsn, - 12-e w3, - M. : Afipuc-Tlpecc. 2014, - 608 c¢. - Texer
HENOCPE/ICTBEHHBIN.

2. Kype Beicmieit matematuxku. Beeaenwe B MaTeMaTH4ecKuil aHanus.
Nndibepentuansioe neuucnenue. Jlekunn u npaktukym : yuebroe nocodue / noj
ped. H. M. Terpyuuxo. - CIT6. : JTans, 2005. - 288 ¢. - Teker | HenocpecTBEHHbIH,

3. Kypc weicmeil maremarnkn, Murterpanbroe ucumcienue. (DyHKIHH
HecKONBKMX  mepemennbix.  Jludppepentmansubie  ypasenus. Jlexkuun  n
npakTukym : yueGHoe nocobue st Bysos / noa pen. M. M. [erpymiko, - 2-e u3.,
crep. - CI16. : Jlans, 2008. - 608 c. - Texker : HEenocpe/1CTBEHHBIH.

4. Kypc seicuieii maremarnkd. Kparusie wnuterpanel. BexropHbiil ananms.
Jlekunn u npakrukym : yuebnoe nocobue mis sysos / M. M. Ilerpymko, H. B.
[ymaues, J1. . Ilonos, A. 5. Sluuenxo ; nog obut. pea. M .M. Ilerpymiko. - 3-e
u3iL., crep. - CI16. : Jlans, 2008. - 320 ¢. - Texker | HenocpeaCTBEHHbIH,

5. bepman, T, H. COopHHK 3aaa4 10 Kypey MaTeMaTHUecKkoro ananmsa / I
H. Bepman. — 11-e us., crep. — Caukr-Ilerepbypr : Jlanp, 2023, — 492 ¢. —
ISBN 978-5-507-46033-5. — Texkcr : 371ekTpoHHbid [/ Jlawp @ 21€KTPOHHO-
Gubnuoreunas cucrema. — URL: https://e lanbook.com/book/295943.

5.1.2 JlonoaHuTtensHas JATEPATYpA.

1. bynaes, B. JI. Maremaruuecknii ananu3, OVHKLNKM OJTHON NEPEMEHHOH |
yuebuux / B. JI. Bynaes, M. 5. Slky6eon. — Canxr-IlerepOypr : Jlans, 2022, —
544 ¢, — ISBN 978-5-8114-1186-3. — Texct : anextponubtii //  Jlans
AMEKTPOHHO-OMOInOTEUHAA cHCTEMA. — URL:
https://e.lanbook.com/book/210800.

2. bymaes, B. JI. Maremaruueckuii ananuz. ODOyHKUMM HECKOILKHX
nepemeHHbIx @ yuebuuk ana syszos / B. [l bymaes. M. f. fAxybcon. — 2-e u3n.
crep. — Cankr-Tlerepbypr : Jlans, 2021, 456 ¢, — ISBN 978-5-8114-8294-
8. — Texer : anexrponnsntii // Jlans ;| 3MeKTPOHHO-OHOIHOTEYHAA CUCTEMA, —
URL: https://e.lanbook.com/book/174290,

3. Buicuras maremaruka. CraHgapTHble 3a7a4¥ € OCHOBAMH TEOPHH
yueBHoe nocoGue ans Bysos / A. 10. Baosun, JI. B. Muxanesa, B. M. Myxuua [n
ap.]. — 3-e w3n., crep. — Canxr-Tlerepypr : Jlans, 2022, — 188 ¢. — ISBN
978-5-8114-9437-8. — Tekcr : anexrporHbLi // Jlane : onexTpoHHo-6ubnoTEHHAA
cucrema. — URL: https://e lanbook.com/book/1954 19,

4. TlpakTueckue 3aHsTHA 10 Maremaruke (1 cemecTp) : NPaKTHKYM [ COCT.

T. U. Adanacbesa [m ap.]. - Kazaus : KI'DY, 2011. - 120 ¢ - Texer
HETIOCPEe/ICTBEHHBIH.

5. TlpakTHyecKkHe 3aHATHA 110 MaTeMaTuke (2 cemecTp) | IPaKTHKYM / COCT.:
3. X. 3axuposa, H. B. Hukomaesa. - Kazans : KIDY, 2011. - 111 c. - Texer :

HENoCcpeacTBEHHbIH.
6. Bricinag marematuka ; npaktukyM. - Kasans | KIDY.

BHBIHOTEKA
KI'3Y




Y. 3 / cocr.: A. B. Auronosa. A. C. Huxurun, A. C. ( MTAMKOB, -
102 c. - Texer : HenocpecTBEHHbIIL.

5.2. MudopmanuonHoe odecnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

1. TTopran "OTtkpeiToe 0Opa3oBanue” http://npoed.ru

2. JucranuuoHHsld kKypc Marematuueckuit anamu3z (09 VYI'CH)
https://Ims.kgeu.ru/course/view.php?id=2471

3. JucranumoHHbli Kypc Maremarnueckuii ananuz (390, 09 VI'CH)
https://Ims.kgeu.ru/course/view.php?id=3275

5.2.2. Ilpodeccuonanpapie 0a3pl AaHHBIX /| MH()OpMaMOHHO-CIIPaBOYHBIC
CHUCTEMBI

1. Poccuiickas HarmoHanbHas oubiaroreka http://nlr.ru/

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

3. EnuHoe OKHO jgocTyna K  00pa3oBaTelibHBIM  pecypcam
http://window.edu.ru/

4. HanmonaneHas anekTponnas ouodnonoreka (HOB) https://rusneb.ru/

5. Hayunas snextponHas oubnumorexa http://www.elibrary.ru/

6. O0Opa3zoBarenbHbIi IopTan http://www.ucheba.com/

5.2.3. JlunieH3MOHHOE W  CBOOOJHO PacCHpOCTPAHIEMOE TPOTPAMMHOE
oOecrieueHue AUCIUTUIUHBI

1. Windows 7 [Ilpodeccuonansnas (ceptudpunupoBannas DOCTIK)
[Tonp3oBartensckas onepanronHas cucreMa. "3A0O ""TakcHer- Cepsuc"" NellO-
JINII 0000/2014 ot 27.05.2014 Heucki. mpaBo. beccpouno.

2. bpayzep Chrome Cucrtema mnoucka HHPOpPMAIMM B CETU HHTEPHET.
CBoOoanas nuuen3us Heucki. npaBo. beccpouno.

3. LMS Moodle TIO pgns 3¢hdeKTHBHOrO OHJIAMH- B3aUMOIEHCTBHUS
npenojasarens u ctynenta CpoOoanas nuiens3us Heuckil. mpaso. beccpouHo.

4. Adobe Flash Player IToakiarowaembrii Moayiab Jjisi Opay3epa M Cpeibl
BBITIOJIHEHUS BEO —TIPHIIOKCHHM CpoOonmnass smreHsus Hewuckin. mpaso.
beccpouno.

5. Office Professional Plus 2007 Windous32 Russian DiskKit MVL CD
[TakeT mporpaMMHBIX TPOAYKTOB, COAEpKaIIUiA B cebe HeoOXoaumbie O(UCHBIE
nporpammbl. 3A0 "CodrJlaitaTpeia" Ne225/10 ot 28.01.2010 Hewucki. mpaso.
beccpouno.

6. Office Standard 2007 Russian OLP NL AcademicEdition+ Ilaker
MPOTPAaMMHBIX TPOAYKTOB, COAEpXaiuii B cebe HeoOXoauMble OQUCHbBIE
nporpammbl. 3A0 "CodrJlaitnTpeiin" Ne21/2010 ot 04.05.2010 Heucki. npaso.
beccpouno.

‘!UI ’7‘
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6. MaTtepuaJibHO-TeXHHYeCKOe o0ecneyeHue JTUCIUNIMHBI

HaunmenoBanue Buna HaumenoBanue yueOHOI
y4eOHOU pabOTHI ayAUTOPHH, [lepeuensr HEOOXOIUMOTO OOOPYOBAHUS U
CHECIUATN3UPOBAHHON TEXHUYECKUX CPEJICTB OOYUCHHUSI
nabopaTopuu
Jlexuuu YueOHas ayAuTOpHUs AJIs Crienanu3upoBaHHas yueOHas Mebenb,
OPOBEACHHUS 3aHATHI TEXHUYECKUE CpeAcTBa OOy4YeHHMs, CIyKaliue ISt
JICKITMOHHOTO THTIA MIPEICTABJICHHS y4ueOHOU uHpopmaruu

Oonpmiol  ayAuTOpUH  (MyJIBTUMEIUWHBIN
MPOEKTOp, KOMIBbIOTEp (HOYTOYK), 3KpaH),
JIeMOHCTpAallMOHHOE 000pyI0BaHue, y4deOHO-
HarJIsAHbIC TOCOOUSI

[TpakTuyeckue |Y4eOHas ayJIuTOpHs st Crienrai3upoBaHHAS yaeOHas MeOeb,

3aHATHUSA NPpOBECHUA 3aHATHI| TeXHUYECKHE cpencrBa oOydeHus
CEMHHAPCKOTO THNA,| (MynbTUMEIMNHBIA  IPOEKTOp, KOMIBIOTEP
TpyIIOBBIX u I/IH,HI/IBI/I[I}:' (HoyT6yK), 3KpaH) u I[p
AJIBHBIX KOHCYJIbTAallHH,
TEKYILEro KOHTPOJIS u
IMPOMECIKYTOUHOU aTTCCTALIUN

CamocrosTenbHas |KOMIBIOTEpHBIH KI1acc ¢ Cnenunanu3upoBanHas yuyeOHass meOens Ha 30
pabora BeIxozioM B MuTepuer B-600a | nocamounsix  mect, 30  KOMIBIOTEDOB,

TEXHUYECKHE CpeAcTBa OOy4YeHHs (MyJbTUMeE-
TUIHBIA MPOEKTOP, KOMIbBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MPOrPaMMHOE
obecrnieueHue

Criennanu3upoBaHHasi MeOelb, KOMITBIOTEPHAsT
TEXHHMKa C BO3MOXHOCTBIO BbIXoja B IHTepHeT
u obecnieuenuem noctymna B DUOC, skpas,
MYJIbTUMEIUIHBINA TPOEKTOpP, MPOTpaMMHOE
obecrieucHue

YuraapHbIH 3a1
OUOJINOTEKHU

7. Oco0eHHOCTH OpPraHu3aIuN 00Pa30BATEIbLHOM 1eATEeJbHOCTH IJIsl JIUIL C
OrpaHNY€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIuita ¢ orpaHMYEHHBIMU BO3MOXKHOCTSMH 310poBbsi (OB3) 1 MHBANMUIBI UMEIOT
BO3MOYKHOCTh OCCHPEIATCTBEHHO IepeMeIaTbcs M3 OJHOTO y4eOHO-1abopaTopHOIO
KOpIlyca B JPYroi, MOAHITHCS Ha BCE JTaXH Y4eOHO-Ta00OpaTOPHBIX KOPITYCOB,
3aHUMAaTbCd B YYE€OHBIX W HHBIX TIOMEIIEHUSIX C yYeTOM OCOOEHHOCTEMH
NCUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

st o0ydenust s ¢ OB3 w1 wHBaIMIOB, MMEIOIIMX HAPYIIEHUS OIMOPHO-
JBUTATEIFHOTO armapara, 00eCIeueHbl yCIOBHS OCCHPEISITCTBEHHOTO JOCTYIIa BO
Bce ydeOHbIe rmoMenieHus. Mabopmanus o creruanbHbIX YCIOBUAX, CO3TaHHBIX IS
oOyuaronuxcs ¢ OB3 wu wuHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. Imeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOILA aCCUCTEHTOM,
a TaKXKe YCIIyT CYPIOTIEPEBOTIMKOB 1 TH(IOCYPI0TIEPEBOIINKOB.

Jlnst aganTaruu K Boctpustuio jmiamu ¢ OB3 u uHBanumamMu ¢ HapymeHHbIM
CIIyXOM CIPaBOYHOTO, Y4YEOHOro MmaTepuajga IO JIUCHUILIMHE O00eCTIeunBaIOTCA
CJIETYIOIINE YCIIOBUS:

- JUIS JTy4IIe OpUEHTAIlMU B ayIMTOPUU, IPUMEHSIOTCSI CUTHAIIBI OTIOBEIIICHHUSI



http://www.kgeu.ru/

O HayaJle ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUIIETCS HA JJOCKE);

- BHUMaHHE CJIa0OCTBIIAIIET0 O0yYaromerocs MpHUBICKACTCA MeAaroromMm
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pazroBapuBas ¢ OOYYAIOIIMMCS, NEJArOrM4ecKuil paOOTHHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TPEIIOKEHUAMH, oOecreunBasi BO3MOXKHOCTD
YTEHUsI IO Ty0am.

KommneHncanyss 3aTpyAHEHHMII pPEYEBOr0 M HWHTEUIEKTYAJIbHOIO Pa3BUTHUS
CJ1Ia0OCTBIIAIINX O0YYaAIOUIXCS TPOBOAUTCS ITyTEM:

- HCIIOJIb30BAaHUS CXEM, IMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MIPE3ECHTALUMN C
TUIIEPCCHIIIKaMU, KOMMEHTHPYIOIUMHU OTJEJIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJIIpHOTO IPUMEHEHUS YNPAaXHEHUW Ha rpaduueckoe BbIICIECHUE
CYLLECTBEHHBIX IPU3HAKOB IPEIMETOB U SIBJICHUI;

- oOecriedyeHrs BO3MOYKHOCTH JUIsi OOYy4arollerocss IMOJIy4YdUTh aIpECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MTOYTE 10 MEPE HEOOXOIUMOCTH.

JIns apantanuy K BocupusaTuio Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapylEeHUIMHA
3peHus CIPABOYHOTO, y4eOHOTO, MIPOCBETUTENBCKOTO Marepuana,
IPETYyCMOTPEHHOTO0 00pa30BaTeIbHONM NMPOrpaMMOi M0 BbIOPAHHOMY HaIlpaBIIECHUIO
MOJATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBU:

- BeZleTcd ajjanTtauus o(pUIMaIbHOIO caidTa B ceTH MIHTepHET ¢ y4eToM 0COOBIX
NOTPEOHOCTEN MHBAIMIOB 10 3PEHUI0, 00ECIEYNBAETCS HAJTMUYKUE KPYITHOIPUPTOBOM
CHPaBOYHON MH(POPMAIIUU O PACIIUCAHUU YUEOHBIX 3aHITUM;

- IeJJaTOTUYECKU  pabOTHUK, €ro coOeceAHUK (MpU HEOOXOJIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUU, IPEICTABIAIOTCS 00YUYaIOLMMCS, IPU 3TOM KayKIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeJaroruyeckuii paboTHUK oOpalaercs;

- IEHCTBUS, KECThl, MEPEMEUICHHs MeJarornyeckoro paboTHHKA KOPOTKO M
SCHO KOMMEHTHUPYIOTCS;

- meyaTHas MHQpOpMalMs MpeAocTaBisierca KpynHbiM mmpudTom (ot 18
MYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- obecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MOMEUIEHUH;

- IPEAOCTABIIAECTCS BO3MOXHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSTUN U MPABO 3aTUCU 00BSICHEHU Ha TUKTO(DOH (110 JKEeJIAaHUI0 00YYaroIuXCs).

dopMa TpOBEIECHUS TEKyUIEW MW MOPOMEKYTOUHOM aTTecTaluy  JJis
oOyuaronmuxcs ¢ OB3 u MHBaNIUIOB Oompenenserca NeaarornieckuM padOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM 1iaHoM. [Ipu HeoOxoammoctu oOydaromemycs ¢ OB3,
MHBAJIMYy C YYETOM UX MHAMBHUIYaAIbHBIX NMCUXO(PU3NUECKHX OCOOCHHOCTEH Aaercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, TUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., IUOO MPeIOCTaBISIECTCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeTtoanueckne peKOMeHIAUMH UIsl MpenoaaBaTesieil Mo OpraHu3aunu
BOCIIUTATEJIbHON PadoThl ¢ 00y4AOIUMHUCS.

MeTtoauueckoe obecriedeHre nporecca BOCIUTaHUs 00y4JaroluXcsl BBICTYAeT
OJHUM U3 OIpeNessionMX (aKTOPOB BBICOKOIO KadyecTBa OOpa30BaHUS.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, HPYAULIHUIO,
YETKYIO IPaXKIAHCKYIO MTO3UIINI0, CAMOAUCIUIUIMHY, TBOPUYECKUI MTOAXO0/ B PELICHUH



npodeccHoHaNbHBIX 3a7a4, B X0Jie 00pa30BaTeNIbHOIO Ipollecca CIOCOOCTBYET
(hOopMHPOBAHNIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peann3anuu AUCHUIUIMHBI MPENOJABATENIb MOXET HCIOJIb30BaTh
CJIETyIOLIME METO/Ibl BOCIIUTATEIbHOM PaOOTHI:

- MeToAbl (HOPMHUPOBAHMS CO3HAHUA JTUYHOCTH (Oecena, MMCIYT, BHYIICHHE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAaMOKOHTPOJb, pPaccka3, COBET,
yOeXIeHre U Ip.);

- METOJbl OpraHu3alud ACSTEIBHOCTH M (POPMUPOBAHUS OIbITA MOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, Tefaroruueckoe TpeOoBaHUE, TOpYYEHHE,
NpUyYeHUe, CO3aHNE BOCTIUTHIBAIOIIMX CUTYAINi, TPEHUHT, YIPAXKHEHHE, U AP.);

- METOJIbI MOTHBAIIMU JIEATEILHOCTH U TMOBeJeHUs (0J00pEeHHUE, MOOLIPEHHE
COI[MAJIbHOM aKTUBHOCTH, IIOpUIIAHWE, CO3JaHUE CUTyalHid ycrnexa, CO3[aHHe
CUTYyalui JJ1s1 SMOIMOHAJIbHO-HPAaBCTBEHHBIX MEPEKUBAHNN, COPEBHOBAHUE U JP.)

[Ipn peanuzanmMu JUCUUIUIMHBI  [PENoOJaBaTellb JOJDKEH  YYUTHIBaTh
CJIEIIOLME HAIIPABJICHUS BOCIUTATEILHON A TEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe eocnumanue:

- popMupoBaHHE y OOYYaIOIIMXCS IIEJIOCTHOIO MHMPOBO33PEHUS, POCCHUICKON
WJICHTUYHOCTH, YBaKEHHUS K CBOEH ceMbe, OOLIECTBY, TOCYIapPCTBY, IPUHATHIM B CEMBE U
00ILIECTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHAIBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Haclienuto, (OPMUPOBAHUE CTPEMIIEHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popmupoBaHUE y 00y4arOMIMXCsl AKTUBHOW I'Pa’KIAHCKOM MO3UIMH, OCHOBAaHHOU
Ha TPAJWIMOHHBIX KYyJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOlecTBa, /sl TOBBIIEHUS CIHOCOOHOCTM OTBETCTBEHHO PEAlIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTHY;

- pa3BUTHE MPABOBOM U MOJMTUYECKON KYJIBTYPbl O0yUarOIINXCS, PACITUPEHHE
KOHCTPYKTUBHOI'O y4YacTHsi B TIPUHATHM PELICHUM, 3aTparuBarolluX WX MpaBa U
MHTEPECHI, B TOM YHCII€ B Pa3IMYHbIX (POpMax caMOOpraHU3ALMH, CAMOYNPABIICHNUS,
0OIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- popMHUpOBaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHBOCTOSATH  AKCTPEMU3MY,  KceHohoouw,
JUCKPUMUHALIMM TI0 COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
IpU3HAKaM, MEXITHUYECKOH M MEXKOH(PECCHOHAIIBHON HETEPNHUMOCTH, APYTUM
HETaTUBHBIM COLIMAIBHBIM SIBIICHUSIM.

Jlyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAHWE YYyBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTIMBOCTH,
YBAKEHUS K POAUTENSM, YUUTEIISIM, JIFOASIM CTApILIErO MOKOJICHHUS;

- opMUpOBaHWE TPHUHIIMIIOB KOJJISKTMBHU3MA ¥  COJIMJIAPHOCTH, JyXa
MUJIOCEpIUSl W COCTpPAJaHusl, NMPHUBBIUKK 3a00THTHCS O JIIOJAX, HAXOISAIINXCS B
TPYAHOM KU3HEHHOMN CUTYaLUY;

- popMUpOBaHUE COIUAAPHOCTH M YYBCTBA COLIMAIBHOM OTBETCTBEHHOCTU IO
OTHOUIEHUIO K JIIOJSIM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbsI, IPEOJOJICHHE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUIEHUIO K JIOJSM C OrpaHUYEHHBIMU
BO3MOYHOCTSIMU;

- popMHpOBaHHE SMOIMOHAILHO HACHIIIEHHOTO W JIyXOBHO BO3BBIIIEHHOTO



OTHOILIEHUS] K MUPY, CIIOCOOHOCTH M YMEHUS TepeaBaTh JIPYIrMM CBOM ACTETUYECKUN
OTIBIT.

Kynemyphno-npoceemumenvcrkoe eocnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popmupoBaHue yBaXXEHUS K KYJIbTYpHBIM IIEHHOCTSIM POJIHOTO TOpojia, Kpasi,
CTpPaHBbI;

- OBBIIIICHUE MTO3HABATEILHOM aKTUBHOCTH O0YYarOIIMXCS.

Hayuno-obpazosamenvroe 6ocnumanue:

- popMuUpoOBaHUE y 00YUaIOIIUXCSl HAYYHOT'O MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHUS MOTy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHalW3a U CHUHTe3a MHGOpPMAIMH, B TOM YHCIE B
npoeccuoHaNbHOM 00J1aCTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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OueHouyHbIE MaTepuaibl MO JUCHUILUIMHE, MPEeIHA3HAYCHHBI ISl OLICHUBAHUS
pE3yIbTaTOB 00YUYEHHUS Ha COOTBETCTBUE HHANKATOPAM JOCTIKCHUSI KOMIICTCHITH.

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

1.TexHosiornyeckasi Kapra

Cemectp
PeliTHHrOBBIE ITOKA3aTEIN
0 ¥a)
= é ) 5| o 5 ()
szl | 2g| E|ig ElEg
=g| E| 2 E|EF 5| &8 z B
HaumenoBanue paszaena E E* S S w : S ); S g E g
bl
2o E| 3| E|£g E|/23 £| % 3
o=l 5| BEE| §|E§ H|EE = g E
& g = >l S5 2|25 5 E
o ES| ¥|E§ E|E 8 g =
5} ) O o 8 o =
| X L=t |
TK1 15-
15 | 0-15 30 15-30
Pasnen 1. «<BBegenne B 5
MAaTE€MAaTUYECKUI aHAJIU3» KurP
Paznen 2. «/luddepenmansaoe
UCYHCIIEHUE (PYHKIIMH OJHON KutP | 10
MePEMEHHON»
TK2 15-
15 [0-15 30 15-30
Paznen 3. «MHTErpanpHOE
UCYHUCIIeHUE PYHKIIUU OTHOM KurP 8
IIEPEMEHHON»
Paznen 4 . «DyHKIINN 7
HECKOJIbKUX MEPEMEHHBIX» KutP
TK3 25-
25 |0-15 40 25-40
Paspnen 5. «KKparubie 5
HHTETPAIbI» KuTP
Pasgen 6. «<OOBIKHOBEHHEIE
muddepeHmanbHbIe KurP 5
ypaBHEHUS»
Paznea 7. «Psanem» T 5
Pasznenn: 1-7 K 10
IIpomexyToUHAsI aTTECTAIUS 9
0-45
(3auer, 3x3ameHn, KII, KP)
B nuceMenHoit popme 1o
$op 0-45
omieram




2. OueHOYHBbIE MATEPHAJIBI TEKYIIET0 KOHTPOJISI K IPOMEKYTOUHOM aTTecTalluu
[IIkaya o1eHKH pe3yabTaTOB O0YUCHHUS 1O AUCITUILIHHE:

YpoBeHb c(hOpMHUPOBAHHOCTH

MHIWKAaTOpa KOMIICTCHIWN

. . Huxe .
Bricokuii | Cpeanuit Huzkni
3anaHu- CpPEAHEro
Koz Koz POBAaHHBIE o7 85 10 100| o1 70 110 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | WHIMKATOpa PE3yNIbTaThI
TEHIIMU | KOMIIETEHIMH | OOy4Y€eHHs 10 [lIxana oneHnBaHUs
UCITUTUTAH HEY10B-
JMCTIHILITIHE YIOBJIET- A
OTIIMYHO XOpouro JICTBOPU-
BOPUTCIILHO
TCJIBHO
3a4TEHO HE 3a4YTEHO
3HATH:
3HaeT 3HaeT [Tioxo YpoBeHb
OCHOBHBIC | OCHOBHBIE | 3HAET 3HaAHUHN
MOHSTHS U | IOHSTHSI U | OCHOBHBIE | HUXKE
Ocuosunie TBEPXKIE TBEPXKJIC | MIOHATUS U | MUHUMAI
MOHSITUS U YTBEp yTBEp
Hus.  He | Hus. YTBEPKJI€ | BHOTO,
YTBEPKICHUS
nommyckaer | Moxer HUS, JIOITyCKae
MaTeMaTU4eCcKO
OInO0K JIOIYCTUTh | IOMYCKAaeT | T TrpyOble
ro aHalu3a
HECKOJIbKO | MHOTO OIINOKHU
HErpyObIX | MEIKUX
1110 OImHO0K
YMETh:
Ymeer Ymeer Ywmeer IIpu
pemarhb pemarhb pemaTh pelIeHnn
[TpumeHsTH MaTeMaTH | OCHOBHBIE | TUTIOBBIE | THUIIOBBIX
MaTEeMaTUYECKH | YECKHe MareMard | MaTeMaTtu | 3ajad
OIK-1 | OIK-1.3 g
€ METO/JIbI pU 3a/1auu, HE | YECKUE YECKUE JOTTyCcKae
peleHnmn JIOTIyCKaeT | 3aJauH, 3a/a4w, T TpyObIe
npodecCuoHallb | OMHOOK JIOTTYCKAaeT | IOMyCKaeT | OMIHUOKH
HBIX 337124 HEOOJBIIN | MHOTO
€ OMHMOKK | MEJIKHX
OImHuO0K
BJIQJICTh:
Hagbikamu Bnaneer B | Bnageer Bnaneer He
COCTaBJICHUS MTOJTHOM HaBbIKaMH | c1abo, BIIAJICET
MaTeMaTH4ecku | oObeme, B JIOTIYCKaeT | HaBbIKaM
X MOJeIIeH, HE JOCTaTOYH | MHOTO H,
MaTeMaTUYeCKH | JOIMYCKAaeT | OM 91115 (03 JOTTyCKae
MU METOJaMH 91115 () o0neme, T TpyObIe
pereHus JTOTTyCKaeT OIMOKHU
npodeccuoHanb MEJKHe
HBIX 337124 OIIMOKHU




OrneHKa «OTJIMYHO» BBICTABISACTCA HA 9K3AMEHe 3d OMBembvl HA 80NPOCHL
ounema, eciu 00YUAOWULICS NOJTHO U  APSYMEHMUPOBAHO omeeyaem Hno
cooepoicanuio  3a0anus,  OOHapyxicusaem NOHUMAHUE Mamepuand, ModHcem
000CHOBAMb CBOU CYHCOCHUS, NPUMEHUMb 3HAHUS HA NPAKMUKe, CAMOCMOSIMENbHO
peuiums  npeoylodcenHble 3a0aHus, mpeoyruue OONOTHUMENLHO20 AHAIU3A U
NOUCKA HYICHBIX CBOUCMSE U NpAsujl, uzideaem Mamepuanl nocied08amenbHo U
NPABUIbHO,

OrneHKa «XOPOII0» BBICTABISICTCS HA 9K3AMeHe 3a Omeemvl HA 60NPOCHL
ounema, ecau oobyuarowuucs — 0aem omeem, VOOBIeMEOPSIOWUL MeM e
mpebosaHuaM, 4mo u 015 OYeHKU «OMIAUUHOY,, HO oonyckaem 1-2 owubKu.

OmeHka  «y/AOBJIETBOPHUTEJBbHO»  BBICTABISACTCS  3a  BBHITIOJIHCHHC
KOHMPOTIbHBIX pabom, mecmosblx 3a0anull U KOJIOKSUYMA 8 meyeHue cemecmpa,

OneHka «Hey/JA0BJIETBOPUTEIbHO» BBICTABIsICTCA 3a ciaboe M HEMOJHOE
BBITIOJIHEHUE KOHMPOJIbHLIX paOOm, mMeCcmosbiX 3a0aHUll U KOLIOKEUYMA 6 medeHue
cemecmpa.

3. IlepeyeHb O1IEHOUYHBIX CPEICTB

Kpatkas xapakTepHCTHKa OLIEHOYHBIX CPEICTB, UCIOJIb3YEMBIX MPU TEKYLIEM
KOHTPOJIE yCIEBAEMOCTH M IPOMEXKYTOUYHOM aTTeCTalUM OO0y4aroumlerocs Io
JTUCUUTUINHE!

HaumeHnoBanue Omnuncanue
OIICHOYHOT'O Kpartkast xapakTepuctrka OlleHOYHOTO CPEACTBA OILICHOYHOTO

CpeAcTBa CpeacTBa
Kommnekr

CpencTBo MPOBEPKH YMEHHH MPUMEHSTH MOJyYECHHbBIE

KontponbHas KOHTPOJIBHBIX
3HaHUS I PElICHHs 3a7ad OMNPENEJCHHOTO THUMa IO .

pabota (KutP) 3aJlaHuM 10

TEME UIIH paszeny BapHaHTaM

CpencTtBo KOHTPOJS YCBOEHHS YydeOHOTO MaTepualia

Bormpocel no remam /
TEMBI, pa3jiena WK pa3/ieioB JUCIUILIUHBI, OpraHUu30-

Komnoksuym (K) paszuenam
BaHHOE KaK y4ueOHO€ 3aHsTHE B BHUJIE coOeceoBaHUs
NUCIUAIINHBL
npenojaBaTelis ¢ 00y4JaroUUMHUCs
Cucrema CTaHJAPTU3UPOBAHHBIX 3aaHnMH,
KoMmiiekT TecTOBBIX
Tect (Tect) TI03BOJIAIONIAs aBTOMAaTU3HPOBATH poLeaypy

3aJITaHUN

M3MEpEeHUsl YPOBHsI 3HAHUM U yMeHHH 00yyaromierocs

4. IlepeyeHb KOHTPOJIBHBIX 3aJlaHMd WJHM HMHBbIE MaTepHaJIbl,
HeoOXoaMMbIe ISl OLEHKU 3HAHUI, YMEHHIl M HABBIKOB, XapaKTepPHU3YHOIINX
JTanbl (JOPMUPOBAHUS KOMIIETEHIMH B IpPoLecce 0CBOCHMS AMCHUIIIUHBI

Ilpumep 3a0arnus
Jist texkymero konrpoas TK1:




[IpoBepsiemass komnereHuus: OITK-1.3
Kontpoabnast paGora no Pasmeny 1. BBeaenue B MaTeMaTHYECKUW aHAIHU3 H
Pa3neay 2. ludpdepenunanbHoe ucurcieHne GyHKIMHA OJHOMN epeMeHHON

Bapuanr 1

1. Haiitu npenensr:

3n-7
2n+3 . A25+x-5
a) |im( j 6) lim X222

2n+1

n—so0 x—0 X

4
2. Haiitu npon3BoHy10 GYyHKIUU Y = i (x2 +8)Vx% —4 + )1(—6arcsin 2 :
X

3. HaiiT IpOM3BOIHYIO CIIOKHO CTENeHHOM QyHKmu Y = (arctgx) (1/2)In arctgx
4. Haiitu y,, y, Xx=tcost,y=tsint

5. Haittuy! Xy —sin X_s

| cos xIn(x —23)
X—3+0 |n(ex_e3)

6. Ilpumenss mpaBuio JlonuTans, HalTH

ex
(x-1)°
8. u - QpyHKIMS, 3aBUCALIAL OT X, Haitu d’y, ecam y =u®

7. UccnenoBaTh GyHKIMIO HA HEIPEPHIBHOCTD Y =

Bapuant 2
1. Haiitu npezenst: a) |im COSZX—_CZSX 6) lim M
x>0 In(1+6x“) x—0 X
2. Haiiti mpon3BOAHYIO QYHKIIUN Y = LS + 1 arctg dx+l
16x2 +8x+3 2 J2

In sin+/x

3. HaiiTi Ipon3BOIHYIO CI0XKHO CTETEHHON QYHKIIHHU Y = (sin +/X)
4. Haiitu y!, y! x=3"t,y=In2t
5. Haiituy! X’y —cos(x—y)=6

In(1+ x?)
x> In( 77/2 — arctgx)

6. [lpumensis mpasuiio Jlonurans, HATH

1
2 x=3

7. UccnenoBaTh GyHKUHMIO HA HEIPEPBIBHOCTh Y = W
X+

o 1
8. u - hyHkuMs, 3aBUCAIIAs OT X, HalTH d’y, ecam y = "
IIpumep 3a0arnus

Jisa tekymero kourpoJas TK2:
[IpoBepsiemast komnereHuus: OITK-1.3



KonTpoasnasi padora no Pasneny 3. nterpansHoe ncuucienne QyHKIUU OTHON
MIEPEMEHHOU

Bapuanr 1

1.Beruriciute uHTErpai }Xz - x2dx.
0

3
2.BbIunCINTE UHTETPAIT | X"+ X+3
(X% + x+1)(x +1)

3.BerarciuTe MHTETpas | dx
sin x(1—sin x)
4.BprauciuTe ionaas 001acTi, OrpaHnYeHHON rpadukamMul GyHKITAHA:
y=232—-z%, y=—4z.
5.Beruucnaute NIMHY Oyrd KPUBOW, 3aJlaHHOM MapaMeTPUUYECKUMU ypaBHEHUSMU
X = 4(cost +tsin t),
y = 4(sin t —tcost),
0<t<2.

Bapuant 2
1 .Beraucaure uHTETpaN }Xs M- 3dx
0

2.BbIuKCINTE HHTETPAT I 2x—3 dx
VX —4x -7
dx
3.Brruucimte uuTerpan [ ———.
5+3cos X

4.BpraucnuTe mionaas 00J1acTH, OrpaHUYeHHOM rpadhukaMu (yHKITHIA:
y=32—-22, y=—4x.

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

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

KonrpoabHasi padora no Pasgeny 4. OyHKIMU HECKOIBKUX EPEMEHHBIX

Bapuant 1

1. Haiit yacTHBIE IPOM3BOAHBIE 1-T0 OpsaKa GpyHKIMU Z =3/COS(3X —9Y) .
2. CocTaBUTh YpaBHEHHUE KacaTeIbHOM IJIOCKOCTH U YPaBHEHUE HOPMAJIH K
MOBEPXHOCTH B yKa3aHHOH Touke:  €0S(Xz) + 22y +zx—2=0, M(0,1,-1)

3. Haiitn 2—2 " Z—Z, ecnmu z=5"(y? —4);x=3u—4v;y=2uv
u v

4. Haiitu muddepeHImanst IepBoro ¥ BTOPOTO HOPAIKOB: z = x* +3xy? — 2y



5. HccnenoBaTh QyHKIHIO HA DKCTPEMYM: Z = —x2y + xy2 + 4xy
6. Haiftu Han®. u Haum. 3HadeHUEe G-uu B D; z=1+x+2y, D:x>0,y>0,x+y<1

Bapuant 2

1. Haiiti 9acTHBIE IPOM3BOAHKIE 1-TO mopsAnKa QYHKIHMH Z =X’y +3Xy” .
2. CocTaBuTh ypaBHEHHE KacaTeJIbHOM MJIOCKOCTH M YPaBHEHHE HOPMAJH K

HOBEPXHOCTH B YKA3aHHON TOUKE: ze’ +xe’ —e¥ =0, M(0,0).
3. Haiitu 2—2 u Z—Z, ecnu z=7x%+4y*;x=6uv;y = 2u+8v
u v

4. Haittu nudepeHImansl HepBOro 1 BTOPOTo MOPSIAKOB: z =X +3xy? —2y°

5. MccrenoBath GyHKIMIO HA SKCTPEMYM: Z = 2X2y — Xy +3xy

o 1 1
6. HaiiTu TOUKH yCIIOBHOTO IKCTpEMYMa Z=—+=, X+y =2
Xy

llpumep 3a0anus
Juis rekymero kourpoJas TK3:
[IpoBepsiemast komnereHuus: OIMK-1.3

Kontpoabnas padora no Pazgeay S. Kparnsle unrerpansl u Pa3zneay 6.

OObIKHOBEHHBIE TU(D(PEepEeHIINATIBHBIE YPABHEHHUS.

Bapuanrt 1.
1. Beruucnure 1BOiHOI uHTErpa no obmactu P :

2
J].Dxdxd}? OD:x = 4, v = 24Jx,v=—

2. Brrumciure aBoiHON HHTErpat mo odaactu P :
IIDE'I’-}‘Idxd}” aD:x* 4y =16 :

3. Pemmre quddepeHnnansHoe ypaBHeHHE: Xy = 24/3x° +y% +Y.

4. Pemmmts 1V | nopsaaka: (3+¢e%)yy’ =e*.

5. Haiitu o6mee pemenue JY II mopaaka: ¥ -2y -3y = xe™

Bapuanr 2.
1. Beruucnure aQBOHHOM nHTErpaj mo oomactu L :

HD& MY o 4y go e,
2. Borumcnure aBoiiHON HHTErpai mo odnactu P :
J]Dxdxd}” dD:y = x, x=0,v*-6y+x*=0 :

3. Pemmte nuddepeHnmanbHOe ypaBHEHHE: v = cosx + 2x |



4. Haiitu yactHoe pemenne Y I mopsaka: y' —y = 2Xy 2, y(0) = %

5. Haiitu o6mmee pemenne Y 11 nopsaxa: ¥ — 4y = e'(-2x)

Tect o Pasnesy 7 Psanpl

o0
y n
1. OnpenenuTe BTOPO¥ uieH psxa »  —.

n=1 5
2 2 2 5 2
5 10 25 32 32
2. Onpenennure YaCTUUYHYIO CyMMY S; psiga 1+ % + % + 6_14 +...
1 21 3 1
16 16 20 64

4 16 64
3. JIJ1st reoMeTpHUYECcKoro psjaa 1+ 3 + ry + >7 +... OIIPEACINUTE 3HAMCHATEIIb (.

12 3 64 4 2"
3 4 27 3 3_n
2 4 6 8
4, 3anumnmre (bopMyﬂy 0OIIIETO WIEHA YHUCIOBOTO psana §+§+7+§+'”
n+2 2n 2n n
n+3 2n+1 2n-1 2n-1

o N

X
5. Pajmyc cxoMMOCTH CTENEHHOTO psila ) ~— PpaBeH:
4

n=1
1 4 0,25 0 0
L nl
6. C momornpro npu3Haka Jlanmambepa onpeenseM CXOAUMOCTb psaa | # . Torma
n=1
Up41 PABEH:
(n+1)! n! ni(n+1) (n+1)! nt+1
n+l 3n+2 q(n+1)(n+1) gl 3l

7. YKaxkuTte, Kakoil U3 IPUBEACHHBIX PSIIOB SBIACTCS (PYHKIHMOHAIbHBIM.

U C N = )

1 2gn —
n=1 n n:]_n' n:1 n 5 n:1 3n 5

8. Psm Makiiopena nomydaercs u3 psaa Teitnopa

npu xp =1,
npu Xy =-1,
npu Xy =0;

IIpU Xp=N.



9. V3 naHHBIX psAJIOB BHIOEPUTE CXOJSIIIUECS.
o0 1 o] 1 0 (3jn 0 nn 0 0
> > : = ;

; > 2.
n=1 4 n=1N n=l 2 =

X2

10. Paznoxxennem GyHKIMU y=¢e " B psaa MakiiopeHa sBIISeTCs.

2 4 8 16

e e2 e4 e8
4 6
1—x2+X——X—
21 3!

Bomnpocs! A kouiokBuyma no Pazgenam 1-7
Pa3zpmen 1.

1. Jlaiite ompeneneHue dYeTHOM W HeueTHOM Gynkuuu. Jlaiite ompeneneHue
BO3pacTaroleil u yobIBaromien QyHKIUH.
2. beckoneuyHo OobIMe 1 OCCKOHEUHO MaJible ()yHKITUH.

3. DKBUBaJCHTHbIE OECKOHEUYHO Majble (QYHKIMH: ONPEIEIICHUE, OCHOBHBIC
HSKBUBAJICHTHOCTH.

4. 3anumute GopMyIly IEPBOTO 3aMeYaTEIbHOIO Mpeiea.

5. Chopmynupyiite BTOpOH 3aMedaTeNbHbIN mpee.

6. Kaxk 3amaroTcst 0IHOCTOPOHHUE TIPEICITHI?

7. [aiiTe onpeneneHne HENPEepPbIBHOM PYHKIIMU B TOUKE.

8. Kakwue BUIBI TOUEK pa3pbiBa Bbl 3HAETE?

9. IlpuBenautre ¢GopMynIbl AN BHIUMCICHHUS MPOU3BOIHOW CYMMBI, Pa3HOCTH,

MIPOM3BENICHUS, YaCTHOTO IBYX (DYHKIIUH.

10.ITpon3BoaHast CIOKHOW PYHKIIHUHA.

11.TTIpousBoaHbIC OCHOBHBIX AJIEMEHTAPHBIX byHKIM:
sin x, cos x, tgx, ctgx, log, x,a*, x",arcsin x, arccos x, arctgx, arcctgx .

12.JIorapudmudeckoe auddepeHnnpoBaHme.

13.Kak BBIUHUCIISIOTCS MPOU3BOAHBIC BBICIIMX MOPSIKOB (DyHKITHH?

14.Cpopmymupyitte npaBuiio Jlonurans.

15.1lpuBenuTe HEOOXOAMMOE U IOCTATOUHOE YCJIOBHS BO3pAacTaHUs U YOBIBaHUS
byHKIIH.

16.CopmynupyiiTe HEOOXOIUMOE YCIOBHE IKCTPEMyMa, JOCTATOYHOE YCIIOBUE
KCTpeMyMa QYHKIIUHU B TOUKE.

17.BpImyKII0CTh, TOUKU NIEpETuoAa.

18.1TpuBeaure Gopmynbl I HAXOXKACHUS acCUMNTOT rpaduka GyHKIUA
(HAKJIOHHBIX, BEPTUKAIbHBIX ).

19.Yto Takoe nepBooOpa3Has? HeonpeneneHHblil UHTETpas1?

20.3anummTe GopMyTy HHTETPUPOBAHUS IO YACTSM.



bW

©oo~NO®

21.TlpuBenure NMpaBUIO HHTETPUPOBAHUS IPOOHO-PAIIMOHAIBHBIX (DYHKITUH.

22.MeTo bl UHTETPUPOBAHUS TPUTOHOMETPUUYECKUX (PYHKIIHUA.

23.MeTo1pI MHTETPUPOBAHUS UPPAITMOHATIBHBIX (DYHKIIHIA.

24 3amumute Gpopmyny Herotona — JleitOnuna.

25.3amumuTte (QOpMYNy HWHTETPUPOBAHUSA IO YacTSIM JUIsl  OMNPEJEICHHOTO
UHTErpaa.

26.Kakue Bpl 3HaeTe MpuiioXeHHUs OMPEACTICHHOTO WHTETrpana K BBIUMCICHUIO
TUTONIA/IeH TUTOCKUX (PUTYp U IITUHBI AYTH KPUBOK?

Pasznea 2
JlaiiTe omnpezeneHne CKUMAIOIIEro 0TOOpaKEeHHSL.
ChopmynupyiiTe TeopeMy O HEMOIBUKHON TOUKE.
[IpuBeauTe NPaBUIIO BEIYMCIEHUS YACTHBIX IPOU3BOJHBIX MEPBOrO MOPSAKA.
3anummTe Gopmyiy nosHoro nuddepeHipaia nepBoro NopsaKa.
3anummTe (QOpMyJbl Ul HAaXOXKACHHMS YacTHBIX IMPOU3BOAHBIX (PyHKLHUH,
3aJIaHHOM HESBHO.
Jaiite onpezeneHus rpaaueHTa QyHKIUU HECKOJIBKUX IEPEMEHHBIX.
IIpaBuiI0 BBIYMCIIEHUS YACTHBIX IPOM3BOJHBIX BBICIIMX MTOPSIIKOB.
[IpaBmiio OThICKaHUS SKCTPEMYMOB (DYHKLUH IBYX MEPEMEHHBIX.
. B ueM 3axirogaeTcss METON HAMMEHBIINX KBAIPaTOB?

10 B yeM 3akirouaercss METOI TPaIMEHTHOTO CIyCKa?

=

A

©oOoNO O

Pa3nen3.
Kak nepentu OT JBOMHOIO HHTETPAJA K IOBTOPHOMY ?
3anummre GopMyJibl Iepexoa OT NPSIMOYTOJIbHBIX KOOPIAUHAT K MOJISPHBIM MIPU
BBIUKCJICHUH JBOMHOIO MHTEerpaia. B kakux ciydasx y100HO BBIYUCIIATD
JBOWHOW MHTETPaJ B MOJSIPHBIX KOOPAUHATAX?
Kak nepeltu OT TpOMHOr0O MHTErpasia K NOBTOpHOMY? Kak paccTaBUTh Ipenesibl
WHTETPUPOBAHUSA?
3anummre GopMyJibl Iepexoa K MUINHIPUIECKUM KOOpJIMHATAM, K
chepruuecKuM KOOpAUHATAM.
Kakune npuiioxeHus TBOMHBIX U TPOMHBIX UHTETPAJIOB BbI 3HACTE?

Paspnea 4.
Kaxk onpenennts nopsaaok auddepeHuuanbHOro ypaBHeHus?
Uro takoe 3amaya Komu?
Kak pematorcs auddepeHunanbHble ypaBHEHUS €  Pa3AesIOLIUMUCS
MIePEMEHHBIMU?
Kak ompenenuts oaHopogHoe auddepeHlnraIbHoe ypaBHEHHE IEPBOTO
nopsiaka’?
Onuimure MeTo1 perieHus ogHopoaHoro Y.
3anuimnTe KAaHOHUYECKU BUJ JuHeHoro Y nepBoro nopsiaka.
Onummre METOABI pellieHus JuHeiHoro J[Y nepBoro nopsaka.
Kaxk onpenenuts ypaBHeHUE B MONMHBIX AU depeHimanax?
Kak cocTaBuTh XapakTepUCTUUECKOE ypaBHEHHUE JJiA JTUMHEHHOTO OJHOPOIHOTO
JY BTOporo nopsiaka?



10.ITpaBwino oteickanus o6Omiero pemenuss JIOAY 11 mopsiaka ¢ MOCTOSHHBIMHU
K03 UIIUEHTaMH.

11.0nummTe CTpyKTypy OOLIEro penieHusl JMHEHHOro HeoAHopoaHoro Y BToporo
MOpAAKA.

12.OnuimTe METO BapuaIliy MOCTOSTHHBIX HAX0XK/ICHUS YaCTHOTO PELICHHUS.

13.0nummTe METOA HAXOXACHUS dYacTHOro pemeHus AuddepeHnaILHOTo
YPaBHEHMS C IIPABOM YaCTHIO CIELUAIBHOIO BUA.

Paszpnea S. Paabl.

Kaxk HaiiTi oO1uii 4jaeH 4ucioBoro psaa?

Kaxkoii psin HazbiBaeTcs cxoasmmmcsa? Uemy paBHa cymma psaja?

O06001eHHbIN rapMOHYeCKH psi. Kak BBIMIAINT, B KAKUX CITydasx CXOIUTCS?

I'eomeTpuyeckas nporpeccus. B Kakux cityqastx JaHHBIN psJ CXOOUTCS?

HeoOxoaumblii mpu3HaK CXOAMMOCTH YHUCIOBOIO Psijia.

Ilepeuncinre JOCTaTOYHbIE IPU3HAKH CXOJIUMOCTH YU CJIOBBIX

3HAKOIIOCTOSIHHBIX PSJ0B.

7. ChopmynupyiiTe mnpu3Hak aOCOJIIOTHOM CXOAMMOCTH  3HAKOIEPEMEHHBIX
YHUCJIOBBIX PSJIOB.

8. Cdopmynupyiite npusHak JleitOHuma.

9. 3anummure QopMynbl a1 BBIYHCICHUS paJuyca CXOJAUMOCTH W HHTEpBaya
CXOJUMOCTH CTEIIEHHOIO PS/a.

10.3ammmmte psaa Tetimopa, psim MakiopeHa.

11.Pa3nokeHUE OCHOBHBIX d3JIEeMEHTapHbIX GyHKOUH B psag  MakiopeHa
1 1 1

1-x" 1+x 1+x?

oghkwbdE

(sin x,cos x, In(1+ x),e* arctgx, (1+x)",

Jl1si MpOMesKyTOYHOM ATTeCTALIUM

Teopeanecmle BOIIPOCHI K 9K3aMEHY IO ITUCHHUIIINHE

Hpenena pyHkumnu

[Ipenen ¢yHKIMM B TOYKE: ONpelelieHHe W CBOWCTBA. IlepBbIii 3amMedaTeNIbHBIN
npeaen (BeiBoa (opMyiel). BTopoit 3amedarenbHBIM TNpenena. IKBHUBAJICHTHBIC
OECKOHEYHO MaJjibie (DYHKITMH: ONPEICICHIE, OCHOBHBIC YKBUBAJICHTHOCTH.

IIpousBoaHas pyHKIUH

Omnpenenenue MNPOU3BOJHON, €€ TreoMEeTpUYecKuid cMbich. DopMmysibl s
BBIYUCJICHUS TMPOU3BOJHON CYMMBI, Pa3HOCTHU, TPOU3BEICHHUS, YACTHOTO JBYX
bynkumii.  [lpowsBogHass  cioxHOW — QyHKIUH.  [Ipoussoousvie  OCHOBHBIX
anemeHmapuelx @ynkyuti (3HaTh Hau3ycTh!). BwiBom dopmyn st BBIYUCICHHS
MPOU3BOJHBIX CIEAyIomMUX (QyHKOm: *".cosx.sinx,a” [lpousBogHas (QyHKIHH,
3aJlanHOM napametpuyecku. Jlorapupmuueckoe auddepeHumpoBaHue.



Hpuiaoxenuss unpousBoaHou. MHcciaegoBanue @PyHKUUid 10pU  MOMOLIHU
MPON3BOIHBIX

Bo3pacranue u yOwbiBanue GyHKIMHA, HEOOXOIUMOE € JOCTATOYHOE YCIIOBHSL.
OkcTtpemyMsbl pyHkiuu. Heobxoaumoe ycnoBue skcTpemyMa. JloctaTouHoe yciioBue
sKcTpeMyMa GYHKIUU B TOUKE. BBIMYKIOCTh, TOUKH Meperuoa.

HeonpeneaeHHbI HHTETPAJ
[lonsiTne HeompeneneHHOro uHTerpana. CBoilicTBa HEONPENEICHHOTO HHTErpaa.
dopmyna HHTETPUPOBAHUS 110 YaCTAM. Tabauya uHmezpanos.

OmnpeneneHHbIil HHTErpaJ
[lonsitue ompeneneHHoro wuHTerpana. [‘eomerpuyeckuii  cMmbica  (IUIOIIAIb
KpuBOJUHEHHOM Tparneuun). @opmyrna Heiotona — Jleitonuiia. OCHOBHBIE CBOWMCTBA
ompeneneHHoro  uHrerpana. @dopmysia  MHTETpUpPOBAHUS IO 4YacTAM  JUIA
ONPEIEIICHHOTO UHTETPAJIA.

DOyHKIMU HECKOJIbKUX nepeMeHHbIX (PHII)

Onpenenenue @HII. YacTtHble TPOM3BOJHBIE MEPBOTO TMOPSAKA, MPABUIIO
BbIYKCIICHUS. YacTHBIE MPOU3BOJIHBIE BRICIIUX MOPSAKOB. [lomubiilt nuddepeniman
NMepBOro u BTOporo mopsakoB. [uddepenimpoBanve HesBHONH — (DyHKITHH.
OKcTpeMyMbl (YHKIMH JBYyX mHepeMeHHbIX. Heobxoaumoe ycioBHe 3KCTpeMyMa
(bopmynupoBKka), JOCTaTOUYHOE YcClOoBUE IKCTpeMmyMa (dbopmynupoBka). ['panueHr,
IIPOU3BO/IHAS IO HATIPABJIEHUIO.

u¢ppepeHunanbHble yPABHEHUS

OO6mwumii Bu, obiiee pemenue, oomuit narerpain. Yactaoe pemenue. 3agadya Kommn.
Y nepsozo nopsoka: ¢ pa3nensolUMUCs IEPEMEHHBIMU, OJHOPOIHbIE, TUHENHBIE,
ypaBHeHUs bepHysuin, ypaBHEHHs B MOJHBIX nuddepeHpmanax (KaHOHUYECKHI BU],
METO/Ibl PEIICHUS KaKI0T0 TUIIA YPABHEHUH ).

Jluneiinpie omHOpoaHble nudPepenumanbubie ypaBHeHus |l mopsanka. Ctpykrypa
oomero pemenus JIOAY |l mnopsaka ¢ NOCTOSHHBIMH KO3 (UIIMEHTAMH.
XapakTepucTUYECKOE YpaBHEHHE, BHUJI OOILEro pemieHus AJid KaXIOro U3 ClydaeB
(D>0,D=0,D<0). OOmuii Bug nuHEiHOrO0 HeomuopogHoro JY |l mopsaka.
Crtpykrypa obmero pemenus JIHAY Il mopsaka. Meton Bapuanuu MOCTOSHHBIX
OTBICKaHus 4actHoro pemenus JIHAY Broporo mnopsaka ¢ IIOCTOSHHBIMU
kodpdunmnentamu. Pemenue JIHIY BTOoporo mopsizka ¢ TpaBOM  4acThblO
cHeuaibHOro Buaa. Teopema 0 HaJlOKEHUHU PEIICHU.



Psaabi

Yucnosvie psovi. OCHOBHBIE TIOHSATHS: OMPEICICHUE YHCIOBOTO Pssia, OOIMA WieH
YUCIIOBOTO psifia, yacTuyHasg cymma. OmnpenesneHue CXOsAIEerocss U pacxoIsierocs
psaa. [lpumeps: 006001IEHHBI TAPMOHUYECKUNA Psifl, TEOMETPUYECKasi TMPOTPECCHsL.
HeoOxoaumplii Mpu3HAK CXOAMMOCTH 4YHUCIOBOro psina. locrarouHble mnpu3HAKU
CXOJIMMOCTH YHCJIOBBIX 3HAKOTIOCTOSIHHBIX PSIOB.

3nakouepedyrowuecs u 3HaKonepemeHuvie psaovl. AOCOIIOTHO cxonsgiiuecs |
yciaoBHO cxopsumecs psanasl. [Ipusnak JleniOnuia. OOuuid AOCTaTOYHBIA IPU3HAK
CXOJIMMOCTH 3HAKOTIEPEMEHHBIX PSAJIOB (MIPU3HAK A0COTIOTHOU CXOAUMOCTH).
Cmenennvie psovl. UHTEpBan CXOIUMOCTH, paauyc cxoaumoctu. Psn Teinopa, psan
MaknopeHna.

Crpykrypa Omiiera

1. TeopeTuueckuii BOIPOC HA 3HAHUE ompeeseHunit u cBorcTB (10 6anioB);
2. TeopeTHuecKHii BOIPOC Ha JI0KA3aTEIbCTBO TEOPEMBI JTMOO BbIBOA popMybl (15
0asoB);
3. [IpakTyeckoe 3a1aHue Mo TeMaM

— JduddepenuupoBanne GyHKUMH OJJHOH MePeMEHHON, NPUJIOKECHUSA

MPOU3BOJAHOM,;

— HurerpupoBanue GyHKUMHA OAHON TEPEMEHHOM;

— Juddepenunanbubie ypaBHenus (10 6amion);
4. ITpakTrueckoe 3aJlanue 1o TeMaM

— @OYHKIUM HECKOJBKHX MepeMeHHbIX

— KpartHble uHTErpaJibl

— Crenennnle psiabl (10 6amioB).

DK3aMeH MPOXOANT B MUCbMEHHO, Ha OTBET 10 OuieTy otBoautcs 40 munyT. Ha
TEOPETUYECKUE BOMIPOCHI HEOOXOIUMO JIaTh PA3BEPHYTHIM OTBET.

MakcuMaJIbHOE KOJHUYECTBO OAJLIOB 3a dK3aMeH — 45.

HToroBas oreHka BBICTABIIICTCS IO CyMMe OaJljIoB 3a CEMECTpP U DK3aMEH.
55-69 6amoB — yaosineTBoputenbHo; 70-84 6amta — xopoio; 85-100 6amioB —
OTIIUYHO.

Tunosbie 3a1aYi K IK3aMEHY 10 TUCHUIIJIMHE

3amanue 3



3.1. luddepennupoBanue GyHKUMU OTHON NepeMeHHOH, MPUI0KEHUS
NPOU3BOIHOM

1. ITpumensst norapudmudeckoe nuddepeHupoBanme, BBIYUCIUTE TPOU3BOAHYIO
. eX . .
a)y:(sm X) _ 6)y=(3|n \/;)Insm\/;

V1+x°

2. Berauciute npou3BoaHyo GyHkimy Y = W2 et
5 ; x=ctg(2e'),
3. Haitgute npou3BoaHyI0 PYHKIIMH, 3aJaHHON apaMeTPUIECKU ( t)
y=In(tge ).

4. Halinure MpOM3BOIHYIO YKAa3aHHOTO MTOPSAKA:
a)y=(bx—8)-27%, y" =2
X . mo_
5)Y =¢ -(cos2x—3sin2x), y" =?
5. HaiiguTe nHTEpBabl MOHOTOHHOCTH M 3KCTPEMYMBbI (PYyHKIUU:

X
a) ¥=b-2)"; 6)}?:1u(x+2)+1.

o I+ x?)
6. Hcnonb3ys npasuiio Jlonurans HauTh won In( 72 — arctgx)

3.2. UuterpupoBanue pyHkuuii 0qHOM nmepeMeHHOI

1. Berurciure HeonpeeIeHHbIA HHTETPa:

a)J- 2Xx—3

I —4x-7 %/;Jr\/;

r) [x*loggxdx ; a) [

: B)JCOS('H X)dx ;

5+3cosx

c) Imdx; K) Isinzxcosz xdx .

2. Beruncnure onpeneneHHbld MHTETpat:

z dx _ tUx2—4

2 1[(4+x2)\/4+x2 9 '2[ x*

dx .

3.3. JuddepeHunanbHbie ypaBHEHUSA

1. Haitgute oOiee pemenue quddepeHiuanbHoro ypaBHeHus 1ro nopsiaka:

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



B Xy =23x*+y* +y. r)y’=Ly_6

7x—y—6;
1) XY +Y=Xy. ¢ (Inx+y?)dx+(2xy—Iny)dy =0.
s_ Y _ a2 1) —
3. Haiiure pemenye sanawn Ko @ x yy=o.

4. Haiinute obmee pemenne nudepeHnnansHOT0 ypaBHEHUS 210 TOPSIKA:

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

B) 1+ (y!)2 — 2yy”

3amanue 4.
4.1. DyHKUMH HECKOJbKHUX MepeMeHHbIX

1. Haiiure yacTHBIE IPOU3BOIHBIE BTOPOTO HOPAAKA (QYHKIHMH:
Z=X?COSYy+Yy>Ccosx—2xy—3,

2. Haiture monsblii aud depenipan nepBoro mopsaka GyHKIUH:

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

3. Haiigure yacTHBIE IPOU3BOIHBIE (DYHKIMH, 3aJaHHON HESBHO:
z=xysin(x—2y+z2).

4, Haiigure nponsBoanyto ¢pyHknuu 1 = f.y.2) B Touke Mo 110 HaIIPaBICHUIO

BEKTOpa @ W rpaJueHT PyHKIMHU B Touke Mo :
U=+ +y*+2°,a=1+2]-2k,M,(3,-45);

5. Haiiute S5KcTpeMyMbl QYHKIMH HECKOIBKHX MEPEMEHHBIX Z = —X2Y + Xy + 4Xy .

4.2. KpaTHbie HHTErpaJjibl

1. Beruucnaure 1BOMHON HHTErpai mo oomactu D:

Q)fommM D:y=x%y=2x
D

m”;@—ymﬂWJﬁﬁy:2X—Ly:Lx:0

Haiinure TJI0IIA]Tb obactu, OTPAaHUYCHHOM rpaduKaMu:
r

y2—2y+x?=0,y> -4y +x* :O,y:%,y:x@x.



2. Beruucnute UHTErpa, nepeias K NoJspHbIM KOOpIUHATAM:

2) HD e dxdy, 0D :x* +y* =16,x>0,y >0

4.3. Panbl
1. WccnemoBath psij Ha CXOAMMOCTD:
2 0 2
2n+1 ® 1 1\" n®+3
I 1+_
a) Z[3n 5] B) éw( n) ©) r]Z::ln(n+l)(n2+4)
2. UccnenoBath psan Ha aOCOTIOTHYIO WM YCIOBHYIO CXOAMMOCTD !
e 2n+1

) X P gy ¥ (D)

n=3nIn<(n) n=1 n3(n+1)
3. Haiitu o0iacTh CXOIMMOCTH p;ma

X—6 n-2

Sl LIS L

n=1(n+2)3 n=1 2n+3

4. Pa3noxxuTh QYHKIIUIO B PSII:
a) f (x) =In(x —4) no crenensam (X + 2).

2
X =2X+3 11 cremensam (x-1).

B)f(x):e

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