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1. Heap, 3a1a4u ¥ IVIAHUPYEMble Pe3yJIbTaThl 00y4YeHus M0 AUCHUILTUHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeemcemeayiowgue yeau OIT)

Llenpto OCBOGHHA [UCHUIUIMHBI MaTemMaTHUeCKUil aHalu3 SBIISICTCS
TEOPETUYECKOE OCBOEHHME OOYYalOIIMMUCS OCHOBHBIX DPa3/ieJOB MaTeMaTHYECKOIO
aHalM3a, HEOOXOMUMBIX ISl IOHMMAaHUs POJIM MaTeMaTHKU B MPO(dhecCHOHATBHON
JESITEIbHOCTH; (POPMUPOBAHUS KYJIBTYPBl MBIIIJICHHS, CIIOCOOHOCTU K 00OOIICHHUIO,
aHalM3y, BOCHPHATHIO HWH(OPMALMM, TOCTAHOBKE LIETM W BBIOOPY MyTel eé
JOCTHKEHUS; OCBOCHHUSI OCHOBHBIX METOJIOB JUCLIUIUIMHBI, IPUMEHSIEMBIX B PEIICHUU
npodeCCUOHANBHBIX 33]1a4 U HAYYHO-UCCIIEIOBATEIbCKOMN 1eATEIIbHOCTH.

3amauyaMul JUCITUTUTHHBI SBIISTFOTCS:

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

MMO3HAKOMHTH C HEOOXOMMBIM MOHATHIHBIM aIlllapaToM TUCIUTIINHEI,

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

MOJIYYUTh HEOOXOMUMBIC 3HAHUS JUIA  CaMOCTOSITCIBHOTO — W3YUYCHUS
CHEIUATBHON JTUTEPATYPHI;

OCBOWUTH THUIIOBBIE METOJbl MAaTEMAaTHUYECKOTO HCCIEIOBAHUS MPUKIATHBIX
BOITPOCOB 10 CHEIUAIBHOCTH;

chopMHUpOBaTh yMEHUE HCIOJIb30BaTh MATEMaTHYECKUW ammapar Ipu
pelIeHUH MPUKIIaIHbIX 3a1a4

KoMnereHumu 1 MHIMKATOPhl, (popMuUpyeMble y 00yUaroluXxcsl:

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH KOI[ U HAUMCHOBAHUC HHIWKATOpPa

OIIK-1.3 — O6mamaer HaBBIKAMH TTPUMEHEHHS
MaTeMaTHYECKOro anmnapara

3nams:
OcHOBHEIE HOHSTHS u TBEPIKICHUS
OIIK-1 — CriocobeH npuMeHsITh 3HaHuE i YTBEPHA
- MaTeMaTHUecKoro aHaimsa (3);
(byHIaMEHTAIEHON MaTeMaTHKH U Vitem.:

€CTECTBEHHO-HAYYHBIX JUCLHHUILINH IIPU
peleHny 3aa4 B 00JIacTH
€CTECTBEHHBIX HAYK Y HHKEHEPHON

[TpuMeHsATh METOABI MAaTEMaTHYECKOTO aHAJIN3a
npH perieHn npodeccuoHanbHbIX 3a1a4 (Y);

Braoems:

MIPaKTUKE
Hasbikamu COCTAaBJICHUS MaTEMATUUYECKUX
MOJIEeNeEN, MaTeMaTU4YECKUMU METONAMHUA

pemieHust mpodeccuoHanbHbIX 3a1a4u (B).

2. Mecto nucuunnHbl B cTpykrype OII
[IpenumecTByromuye TUCIUILIAHDI:

Jluneiinas anreOpa v aHATUTUYECKAS TEOMETPHSI
[Tocnenyronme TUCHUTUIAHBI:

MaremMarndyeckue MOJIEIIA U METOBI,

Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTHKA.



3. CTpyKTypa M cofepKaHNe U CHUILTHHBI

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 - - -
CAMOCTOSTEJIBHASI PABOTA OBYUAIOIIETOCSI 2 72 72
[IpopaboTka yueOHOrO MaTepuasa 2 72 72
KypcoBoii mpoekT - - -
KypcoBas padota - - -
[ToaroroBka K NpoOMEKyTOYHOM aTTECTAllUN 1 36 36
[IpomexxyToUHast aTTeCTalUs: g

3.2. Coaep:kanue AUCHUIUIMHBI, CTPYKTYPUPOBAaHHOEe MO pa3jaeiamM H

BU/1aM 3aHATHH

Pa3nensl Pacnpenenenue ®opmel 1 | THAEKCH THAMKATOPOB
JUCIUILTAHBI 2 TPYAOEMKOCTH BUJT (bopMupyeMbIX
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHIIHH
o G : ©
S| 28| B B
Paznen 1 15 4 7 4 TK1 OIK-1.3 3,¥.,B
Paznen 2 16 4 8 4 TK1 OIK-1.3 3,V,B
Paznmen 3 31 8 15 8 TK2 OIK-133,Y,B
Paznen 4 26 6 14 6 TK2 OIK-1.3 3,V,B
Pa3nen 5 13 3 7 3 TK3 OIIK-1.33,¥.,B
Paznen 6 22 5 12 &) TK3 OIIK-1.33,Y.,B
Paznmen 7 21 6 9 6 TK3 OIK-1.33,¥,B
OK3aMeH 36 36 OM OIK-1.33
OIIK-1.3V
OIIK-1.3B
HToro 3a 2 cemecTp 216 36 72 72
UTOoro 216 36 72 72




3.3. Coaep:xkanue TUCHUNTHHBI
Pa3nea 1. BBenenue B MaTeMaTHUECKUN aHAIU3
Tema 1.1. MHOxecTBa. DyHKIIMS.
MHoxecTBa Ha YMCIOBOU OcU. OKPECTHOCTh TOUKHU.
Uucnosast pyHKIus, 00JaCTh ONPEICICHHUS.
Crnoxnast pyHKIHs, 0OpaTHast PYHKIIHSL.
OCHOBHBIE JIeMEHTapHbIC (PYHKIIMHU, KX CBOMCTBA.
Tewma 1.2. YucnoBas u pyHKITMOHAIBHAS TTOCIEIOBATEILHOCTh
[Ipenen 4nciI0BOM NOCHEN0BATEIBHOCTH.
CBoiicTBa Mpeesna YMCI0BOM MOCIEI0BATEIbHOCTH.
[Ipenen pynkuuu. CBoiicTBA.
3amMeuaTenbHbIE MTPEAEIIbl U UX CIAEACTBHUS.
CpaBHeHHE 0€CKOHEUHO MaJIbIX (DYHKITUH.
Tema 1.3 HenpepbIBHOCTh PyHKIUI
OpHoctopoHHue npeAensl. HenpepbIBHOCTh PyHKIUU.
Knaccuduxkanus Touek pa3pbiBa pyHKIIUH.
CBoiicTBa (yHKIMH, HENPEPBIBHBIX HA OTPE3KE.
Pa3nen 2. lubdepennnansuoe ucurcienne GyHKIMA OJHONM epEeMEHHOMN
Tewma 2.1. TlpousBoanas GyHKIMH
[TpousBoHas PyHKIMH, €€ TEOMETPUUECKUI CMBICIL.
[IpaBuna nuddepennuposanus. Juddepenunan hpyHkuuu.
[Ipon3BoOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHMA.
[IpousBoaHas ClOXKHOU QPYHKIIMU, OOpATHON (DYHKIIMH.
[IpousBoaHas GyHKUMHU, 3aJaHHON HESBHO, MapAMETPUUYECKHU.
[Tpou3BoiHAs CIOKHO-CTEIIEHHOW (PYHKIIUH.
[Ipon3BOAHBIE BHICHIMX MTOPSIIKOB.
JuddepeHnnansl BBICIIUX TOPSIKOB.
Tema 2.2. ITpuiioxeHust pOU3BOIHON
OcHoBHBIE Teopembl 0 auddepeHupyeMbix Gynkiusax: Poms, Jlarpanxa, Komm.
[IpaBuiio Jlonurans.
®opwmyna Tewnmopa.
HccnenoBanrie GyHKIIMU U TOCTPOSHUE TPadUKOB.
Pa3nen 3. UnrerpanbHoe ucurciienne GyHKIIMU OJJHON NepeMEeHHON
Tewma 3.1. TlepBooOpa3Hasi, HEONPEACICHHBI HHTETPAJ.
[ToHsiTHE HEONPEAETIEHHOIO HHTErPAJIa.
CBolicTBa HEOIIPEAEIIEHHOTO UHTErpaa.
Tabnuia OCHOBHBIX HEONPEEICHHBIX HHTETPAJIOB.
Tema 3.2. OCHOBHBIE METOIbI HHTEIPUPOBAHUS
MeTon HernocpenCTBEHHOT0 MHTETPUPOBAHUS.
Metoz 3aMEHBI TIEPEMEHHOM.
MeTon UHTErpUPOBAHUS IO YACTSM.

Tewma 3.3. InTerpupoBaHre OCHOBHBIX KJIACCOB 3JIEMEHTAPHBIX (QYyHKIUN
WuTterpupoBanue ApoOHO-pAIMOHATBHBIX (QYHKITUH.
HuTerpupoBanue TpUrOHOMETPUUECKUX (DYHKIIUH.

HuTerpupoBanue uppanroHanbHbIX (PyHKINHA.
Tema 3.4. OnpeneneHHbl HHTETPAI



[TonsiTue onpeneneHHoro uHTErpana, ero ceoiicta. ®opmyna HeroTona-JleiiOHuma.
[TpubnrkeHHOE BBIUMCICHUE ONPEEICHHBIX HHTETPAJIOB.
[IpunoxkeHus: ONpeAeICHHOrO UHTErpaa.
HecobcTBeHHBIE MHTETPAIBI.
Pa3znes 4. OyHKIMN HECKOJIBKUX IEPEMEHHBIX
Tema 4.1 N-mepHOE €BKIMAOBO NPOCTPAHCTBO. DYHKIMH HECKOIBKUX
MIEPEMEHHBIX.
N-MepHO€E €BKJIMIO0BO MPOCTPAHCTBO. MeTpHKa.
Cxumaroniue otoopaxenus. Teopema o HEMOABIKHOM TOUKe.
DYHKIIUU HECKOIBKUX TIepeMeHHbIX. O0JIacTh OnpeieSICHus, IMHUKU YPOBHS.
[Ipenen u HenpepbIBHOCTH (YHKIIUUA HECKOJIBKHUX MEPEMEHHBIX.
Tema 4.2. JluddepennuanbHoe uUcUYUCICHHE (DYHKIMM  HECKOJIBKUX
nepeMeHHbIX. [ [pri1oKeHnst 4aCTHBIX MPOU3BOIHBIX
YacTHble TPOU3BOAHBIE (DYHKIIMHU HECKOJIBKUX MTEPEMEHHBIX.
YacTHbIEe TPOU3BOIHBIE BBICIIUX MOPSAIKOB.
[Tonubiit AuddepenHnman nepBoro MOPsAKa U BbICIIUX NOPSAIKOB.
['paguent ¢pynkuuu. [TponsBoaHas o HaNIPaBIEHUIO.
VYpaBHeHHE KacaTeIbHOM III0OCKOCTH ¥ HOPMAJIN K IIOBEPXHOCTH.
OKcTpeMyMbl QYHKIIMN HECKOJIBKUX EPEMEHHBIX.
YcnoBHbI dkcTpeMyM, GyHKIU Jlarpanxa.
Haubonbiiee 1 HauMeHblIee 3HaUCHHUE.
MeTon HauMEHbBIINX KBaJIpaTOB.
Meton rpalu€HTHOTO CIyCKa.
Paspes S. Kparsasle nHTETpassl
Tema 5.1. [IBoiiHOM MHTETpa
ITonsiTue nBoitHOrO MHTErpasa. CBOKWCTBA JBOMHOTO MHTErpasa.
CBeneHne JBOMHOTO MHTErpaja K HOBTOPHOMY.
Beruncienre 1BOMHOTO MHTErpaja B NOJSPHBIX KOOPINHATAX.
[IpuiioxxeHust IBOMHOTO UHTErpaa.
Tema 5.2. TpoliHoM nHTErpan
CBOICTBA ¥ METOJIBI BBIYMCIIEHUSI TPOMHOTO MHTErpaa.
Cdeprueckast 1 HMIMHAPUYECKAs: CUCTEMA KOOPIUHAT.
[IpunoxeHus: TPOMHOTO MHTErpaa.
Pa3nen 6. OObikHOBeHHbIE (b epeHITnaTbHBIC YPaBHEHUS
Tewma 6.1. [luddepennmanbapie ypaBHEHHUS TIEPBOTO MOPSIKA
OCHOBHBIE NTOHATHA U ONPEIETICHUS.
VYpaBHEHUs C pa3leisAOIUMH [IEPEMEHHBIMU, OJHOPOJHBIEC, JIMHEWHBIE YPAaBHEHHS
NEPBOrO MOpsAIKa, ypaBHEHUS bepHyn, ypaBHEHHs B MONHBIX AU depeHianax.
Tema 6.2. [luddepennranbabie ypaBHEHHs BBICIIUX TOPSIKOB
Juddepenunanbuple ypaBHEHHsS] BBICIIMX TOPSAKOB, IOMYCKAIOUIUME MOHMKEHUE
NopsiJIKa.
JIuneiinpie ogqHOpoAHbBIE AU depeHInaIbHble YpaBHEHUS Mopsiaka N.
Tema 6.3. Jluneitnpie muddepeHInanbHble ypaBHEHUS C TOCTOSHHBIMHU
K03 puImeHTaMH
JIuneiiHble OAHOPOIHBIE U HEOAHOPOAHBIE AU(depeHLInaIbHbIe YPaBHEHUS BTOPOTO
NOpsIKa C MOCTOSTHHBIMU K03 duientamu. Od11ee perieHue.



Merton Bapraluy MOCTOSIHHBIX.
YpaBHEHUS € MPABOW YACThIO CIIEHHAIBHOTO BU/IA.
Paznea 7. Paabl
Tema 7.1. UucnoBsie psiibl
OcHoBHbIe MOHATHA. HeoOX0o MBI MPU3HAK CXOAMMOCTH YUCIOBOTO PSJIA.
CBoiicTBa CXOASIIMXCS PAIOB.
JlocTatoyHble NOPHU3HAKH CXOJWMOCTH  3HAKOIOCTOSIHHBIX YHCJIOBBIX  PSJIOB.
3nakonepeMeHHble psabl. [Ipu3nak Jlelionuna.
Tema 7.2. CreneHHbIe psIbI.
@OyHKIMOHAIBHBIE Psiibl. O0JIACTh CXOJIMMOCTH, PABHOMEPHAs CXOJIUMOCTb.
CreneHHbIE psiibl, UHTEPBAJ CXOAUMOCTH.
Paner Tennopa u MakiopeHa.
PasnoxeHue QyHKIMI B CTETIEHHBIE PSbI.
[IpunoxeHus: CTENEHHBIX PSAIOB.
Tema 7.3. DaeMeHTHI TApMOHUYECKOTO aHAIH3a.
Psane1 @ypse. UaTerpan Oypee.
[IpeobpazoBanne Oypre, popmyna odpamenus. CoiicTBa mpeodpazoBanus Dypre.

3.4. TeMaTu4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

Pa3nen 1. Beenenue B MaTeMaTHUECKUN aHAIN3
Brruncnenue npenenoB QyHKIMA Ha OECKOHEYHOCTH U B KOHEYHON TOUKE.
[lepBblIii 1 BTOPOM 3aMeEYaTENbHBIN PEAEIIBI U UX CIIEICTBUSL.
[IprMeHEHNE SKBUBAJICHTHOCTEN IIPU BBIYUCICHUH IIPEAEIIOB.
OnHOCTOPOHHKE NPEEIBI.
Knaccuduxkanus Touek pa3pbiBa QyHKIIUH.

Paznen 2. ludbdepenunansuoe ucuncienrne GyHKIMH OJHOM EPEMEHHOMN
[IpaBuna nuddeperiupoBanus.
[IpousBoaHast CIIOKHOU PYHKITUH.
JlorapudmMuueckasi mpoOU3BOIHAS.
[TpubnnKeHHbIE BBIYMCICHUS.
[Ipon3BOIHBIE BBICIIUX MTOPSAKOB.
Brruncienne npenenos ¢ MOMONIbI0 npasuia Jlonurans.
HaxoxaeHnue skcTpeMyMOB (PyHKIUH.

Haxoxnenrne HanOoblIero 1 HaMMEHbIIETro 3HaYeHU (PYHKIUN HAa MHOXKECTBE.
[TpumeHeHre TPOU3BOAHBIX K UCCIEA0BAHNIO (DYHKUINN U OCTPOEHUIO I'pauKOB.
Pa3nen 3. UnterpanbHOe ucurciienne GyHKIIMN OTHON epeMEHHON
HemnocpencrtseHHOoe HMHTETpUpPOBAHME, 3aMEHAa IIEPEMEHHOW, WHTETPUPOBAHUE IIO

4acTs
HuTterpupoBanue ApoOHO-pallMOHAIBHBIX (PYHKIUH.
HNuTerpupoBaHre TPUrOHOMETPUUECKUX (DYHKIIMIA.
WNuTerpupoBanue uppalvoHaIbHbIX QyHKIUM.
MeToap! BEIUHCIIEHNS ONPEIEICHHOIO UHTETPAJIa.
[TpunokeHus: omnpeAeNeHHOr0 HHTErpaja K BBIYUCICHUIO IUIOMAAeH, OO0BEMOB,
JUIMHBI YT KPUBOM.
Brruncnenne HecOOCTBEHHBIX HHTETPAJIOB.
Pa3nen 4. OyHKINMN HECKOJIBKHUX IIEPEMEHHBIX
Metoj CKUMAOIIMX 0TOOPaKEHUI.



Pemienne  cucteM — JIMHEHWHBIX  YPAaBHEHUHM  METOAOM  IOCJIENOBATEIIBHBIX
MPUOIMKCHUH.

Haxosxnenue o01acT onpeenenusi, TMHUNA yPOBHSI.
HccnenoBanne Ha HENPEPBHIBHOCTD.

UYacTHbie Tpou3BOAHBIE (DYHKIIMN HECKOJIBKUX MTEPEMEHHBIX.
[Monusiit muddepenmmarn.

HaxoseHue 4aCTHbIX MPOU3BOIHBIX (PYHKIMH, 33JaHHOU HESIBHO.
['panuenT, mpon3BoAHAS IO HAIIPABIICHHUIO.

YacTHble NPOU3BOAHBIE BBICIIUX MOPSIKOB.

KacaTenpHas MI10CKOCTh 1 HOPMaJIb K TOBEPXHOCTH.

OKcTpeMyMbl GYHKIUHA HECKOJIBKUX MEPEMEHHBIX.

Y CIHOBHBIN 3KCTPEMYM.

3aauu HaxXOXKACHHSI HAMOOJIBIIETO U HAUMEHBILIETO 3HAYEHUI.
Meton HauMEHbBIINX KBAIPATOB.

Meton rpalu€HTHOTO CITyCKa.

Paspneu S. Kparssle nHTETpassl

Brruncnenne 1BOMHOTO MHTErpaa.

M3MeHeHue nopsiKka HHTErpupOBaHusl.

[TonsipHBIE KOOPAMHATHI.

[IpuitoxkeHus: IBOMHOTO UHTErpaa.

Brruncnenue TpoMHOrO UHTErpaa.

Hunuaapuyeckas u cpepuyeckast CUICTEMbI KOOPIUHAT.
[IpunoxeHus: TPOMHOTO UHTErpaa.

Pa3nen 6. OObikHOBeHHbIE U depeHIIaNIbHbIE YPaBHEHUS
Huddepenunanbupie ypaBHEHUS epBOro nopsaka (auddepeHimanbHble ypaBHEHUS
C pPaseIAOIIMMUCA IEPEMEHHBIMU, OJHOPOIHBIC, JIMHEHMHBIE HEOJIHOPOIHBIE,
ypaBHeHus1 bepHyinu, B monHbIX quddepennmanax).

JuddepeHunanbible ypaBHEHUS BBICHIMX MOPSAIKOB, JOIMYCKAIOIIUE MOHUKEHUE
IOpsAKA.

JIuneliHble OAHOPOIHBIE M HEOJHOPOAHBIE AU(depeHInaIbHble YpaBHEHUSI BTOPOIO
NopsJIKa C MOCTOSTHHBIMU K03 duiimentaMu. MeTo1 Bapualuy NOCTOSHHbIX.
Jluneiinple HeogHOpoAHbIE IU((epeHIrnanbHble YpPaBHEHHUS C TOCTOSHHBIMU
K03 puIIMeHTaMu ¢ MPaBOX YaCThIO CIIEHUATLHOTO BU/IA.

Pa3znen 7. Psagsl
HccnenoBanne  Ha  CXOAMMOCTb  3HAKOIOCTOSHHBIX ~— YHUCJIOBBIX  PSIOB.
3HaKonepeMeHHbIC PAbI, Tpu3HaK JleloHuIa.

Crenennble psabsl. Haxoxaenwe o005acTd CXOIMMOCTH CTEIIEHHOTO  psija.
Pasnoxenne GyHKIIUN B CTETIEHHOM psil.
Paznoxenue GpyHKUUN B TPUTOHOMETpUYECKUE psiibl Dyphe.

3.5. TemaTuyeckuii IJ1aH J1a0OPATOPHBIX padoT
Jannwiii 610 pabomol He npedycmMompeH yueOHbIM NIAHOM.
3.6. KypcoBoii npoekT /KypcoBasi pa6oTa

Jlannwiii 6u0 pabomwi He npedycmomper yueOHbiM NIAAHOM.

4. OueHnBaHue pe3yJabTAaTOB 00yUeHUsI



OueHuBaHue pe3yJabTaTOB OOYy4YeHHS MO JUCLUIUIMHE OCYILECTBISETCA B
paMKax TEKyIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTECTAlMH, MNPOBOJUMBIX IO
oabHO-perTuHroBoit cucreme (bPC).

[IIkaya o1eHKH pe3yabTaTOB O0YUCHHUS 11O AUCITUILIHHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
WHMKATOpa KOMIICTCHIIUU
N N Huxe N
Bricokuit | Cpenuuit Huzkni
3anaHu- CpPEAHEro
Koz Koz POBAaHHBIE o7 85 50 100| o1 70 110 84 | 0T 55 10 69 | 0T O 110 54
KOMIIe- | WHAMKATOpa PE3yNIbTaThI
TEHIIMU | KOMIIETEHIMH | OOy4Y€eHHs 110 [lIxana oneHnBaHUs
UCITUTUTAH HEY/I0B-
AUCLHUIIIAHE YAOBIIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCIIBHO
3aYTEHO HE 3a4TEHO
3HATH:
3HaeT 3HaeT [Timoxo YpoBeHb
OCHOBHBIC | OCHOBHEIC | 3HAET 3HAHUU
MOHSTHS U | IOHSITHSI U | OCHOBHBIE | HUXKE
OcroBrnre TBEpKJIe TBEp)KJIE | MOHATUS U | MUHUMAI
MOHSITUS U YIBEPHUE | YTBEPA
Hus.  He | Hus. YTBEPXKAE | BHOTO,
YTBEPKICHUS
normyckaer | Moxer HUS, JOITyCKae
MaTEeMaTHYECKO
(91115 (10) 3 JOIYCTUTH | IOIYCKaeT | T TpyObIe
ro aHalu3a
HECKOJIBKO | MHOTO OIMOKHU
HerpyObIX | MENKuX
omuOoK OImuO0K
YMETh:
YnMmeer YmMmeer YmMmeer IIpu
periaTh pemiaTth penrarb pelIeHnn
[TpumeHsTH MaTeMaTH | OCHOBHBIE | TUTIOBBIE | THUIIOBBIX
MaTEeMaTHYeCKHU | YeCKue MaTeMaTH | MaTeMaTH | 3a/1a4
OIK-1 | OIK-1.3 A
€ METOJIBI TIPH 3aJla4M, HE | YSCKUe YEeCKHUe JIOITyCKae
pelieHnn JOTyCKaeT | 3a/1a4H, 3a/1a4H, T TpyObIe
npodecCuoHaNIb | OMHUOOK JIOTTYCKAaeT | IOMyCKaeT | OIIUOKH
HBIX 337124 HEOOJBIIN | MHOTO
€ OMMOKH | MEIKHX
OImuO0K
BIIQJICTh:
Hasrikamu Bnaneer B | Baageer Bnaneer He
COCTaBJICHUS TIOJTHOM HaBBIKaMH | ci1abo, BJIQJICCT
MaTeMaTH4ecKu | oObeme, B JIOTYCKaeT | HaBBIKaM
X MOJIeTeH, HE JIOCTaTOYH | MHOTO u,
MaTEeMaTHYECKH | JIOMYCKaeT | OM OIMO0K JOTTyCKae
MU METOJaMH OInO0K o0neme, T TpyObIe
peleHus JIOITyCKaeT OIINOKH
npodeccuoHanb MEJKHe
HBIX 337124 OIIMOKHU
OueHouHble MaTepuanbl IS  HPOBEAEHUS  TEKYIIET0 KOHTPOJS W

MPOMEKYTOUHOM aTTecTaluu TnpuBeAeHbl B [Ipmioxenuun k paboueil mporpamme
JIUCIUATIJIMHBI.

[TonHBIE KOMITIEKT 3aJlaHW W MaTEepUajoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3yJIbTaToOB OOy4EHUS 110 AUCIUILIMHE, XpaHUTCA Ha Kadenpe pa3padoTyuka.



5.1. YueOHO-MeTOAMYECKOE 00ecIIeueHue

5.1.1. OcHoBHas nuTEparypa:

1. Koncnekr Jjexkuuii mo Bbicmieid martemaruke : monubeid xkypc / J[. T.
[Tucemennbii. - 12-¢ wm3a. - M. : Atipuc-lIlpecc, 2014. - 608 c. - Tekcr :
HEIMOCPEICTBEHHBIN.

2. Kypc Beicmiet Marematuku. BBeneHue B MaTeMaTHYECKUWA aHAIM3.
HuddepennnanbHoe ucuuciaenue. JISKIUM U IpakTUKyM : ydeOHOe rmocooue / moj
pen. . M. Ilerpyuiko. - CII6. : Jlanb, 2005. - 288 c. - TekcT : HenmocpeICTBEHHBIH.

3. Kypc Beicmield wmatematuku. WMuHTerpanbHoe wucumcienue. DyHKIMU
HECKOJBKHUX TepeMeHHbIX. [[uddepennmansupie ypaBHeHus. JICKIUN U MPAKTUKYM :
yaeOHoe mocobue st By3oB / moxa pea. M. M. Ilerpymiko. - 2-e u3n., ctep. - CIIO. :
Jlanb, 2008. - 608 c. - TeKCT : HEMOCPEACTBEHHBIN.

4. Kypc Beicmield mMateMatuku. KpatHele uHTErpanbl. BekTopHBIM aHamms.
Jlekuuu M mpakTUKYM : yyeOHoe mocobue s By3oB / M. M. Ilerpymko, H. B.
['ymuaes, JI. T'. [Tonos, A. . Slnuenko ; mox o6m. pea. M1 .M. Iletpymiko. - 3-¢ usm.,
crep. - CII6. : Jlanb, 2008. - 320 c. - TekcT : HenmoCpe1CTBEHHBIH.

5. bepman, I'. H. CoopnuK 3a71a4 110 Kypcy maTemaTudeckoro ananuza / I'. H.
bepman. — 11-e uza., crep. — Cankr-IletepOypr : Jlanb, 2023. — 492 c. — ISBN
978-5-507-46033-5. — TekcT : 25eKTpoHHBIM // JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/295943.

5.1.2./lonomHUTEIBHAS TUTEPATYPA:

1. Bynaes, B. JI. Maremaruueckuii aHanu3. OyHKIIUU OAHOW MEpPEMEHHOH :
yueOnuk / B. JI. bynaes, M. {. flky6con. — Cankr-IlerepOypr : Jlans, 2022. — 544
c. — ISBN 978-5-8114-1186-3. — Texkct : anexkTpoHHbIi // JlaHb : 3JI€KTpOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/210800.

2. bynmaeB, B. JI. Maremarndyeckuii aHamu3. OYHKIUH HECKOJIbKHX
nepeMeHHbIX : yueOHuk st By3oB / B. JI. bynaes, M. . SlkyOcoH. — 2-e u3n. crep.
— Cankr-IletepOypr : Jlans, 2021. — 456 c. — ISBN 978-5-8114-8294-8. —
Tekcr : anexkTpoHHslil / Jlanb : snekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/174290.

3. Bricmias matematuka. CTaHmapTHBIE 33J1a4d ¢ OCHOBAMU TEOPHUH : yueOHOe
noco6ue s By30B / A. 1O. BaosuHn, JI. B. Muxanesa, B. M. Myxuna [u 1p.]. — 3-¢
u3., crep. — Cankrt-IletepOypr : Jlanb, 2022. — 188 c¢. — ISBN 978-5-8114-9437-
8. — Tekcrt : anexkTpoHHbli // JlaHb : 35eKTpoHHO-OUOIMOTeyHas cuctemMa. — URL:
https://e.lanbook.com/book/195419.

4. Tlpaktuueckue 3aHsaTHs M0 MatemaTuke (1 cemecTp) : mpakTtukym / coct. T.
N. AdanaceeBa [m gap.]. - Kazamp : KI'DVY, 2011. - 120 c. - Teker
HENOCPEICTBEHHBIN.

5. [lpakTudeckue 3aHATUA MO0 MaTeMaTHKe (2 ceMecTp) : MPaKTUKYM / COCT.: 3.
X. 3akupoBa, H. B. Huxonaea. - Kazanp : KI'DVY, 2011. - 111 c. - Tekcrt :
HEIOCPEACTBEHHBIN.

6. Boiciasi MaTeMaTHKAa : TpakTUKyM. - Kazans : KI'DY.
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Y. 3 / coct.: A. B. AaronoBa, A. C. Hukutun, A. C. Curgukos. - 2017. - 102
C. - TeKcT : HenmocpeACTBEHHBIN.

5.2. UndopmanmonHoe obecrieueHme

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI

1. opran "OtkpseITOE 0OpazoBanue" http://npoed.ru

2. JlucranmmoHHBI Kypc Maremarnyeckuii  anayms (09 YI'CH)
https://Ims.kgeu.ru/course/view.php?id=2471

3. JlucranmmonHbi kypc Martematudeckuii ananus (390, 09 YI'CH)
https://Ims.kgeu.ru/course/view.php?id=3275

5.2.2. IIpodeccuonanbabie 0a3bl JaHHBIX / MH(GOpMAIMOHHO-CIIPAaBOYHBIC
CHUCTEMBI

1. Poccuiickas HarpioHanbHas ondaunoreka http://nlr.ru/

2. O0miepoccuiickuii MaTeMaTuieckuii mopran http://www.mathnet.ru/

3. EmmHoe oOKkHO  gmocTyma K 00pa3oBaTeNBHBEIM  pecypcam
http://window.edu.ru/

4. HanmoHanmpHast ayiekTpoHHas oubsaonorexa (HOB) https://rusneb.ru/

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

6. O0pasoBarenbHbIH moptan http://www.ucheba.com/

5.2.3. Jlunen3noHHOe ¥ CBOOOJHO  pacmpoCTpaHsSEeMOEe TMPOrPaMMHOE
obecrieueHre JUCITUTUTHHBI

1. Windows 7 [IlIpodeccuonanbnas (cepruduiupoBandas DCTIK)
[Tonp3oBaTenbsckas onepannoHHas cucrema. "3A0O ""TakcHer- CepBuc"" NellO-
JINIT 0000/2014 ot 27.05.2014 Heucki. npaBo. beccpouno.

2. bpayzep Chrome Cucrema mnoucka uHPOpMAIlUM B CETH HHTEPHET.
CrobOoaHas nuien3ust Heucki. npaBo. beccpouno.

3. LMS Moodle TIO pams »sddexkTuBHOrO OHIAWH- B3aUMOJICUCTBUS
npenojaBarens u ctynenta Cpoboanas nuneHsus Heucki. npaso. beccpouno.

4. Adobe Flash Player Iloxgkirouaembiii Momaynb Juisi Opay3epa U Cpeabl
BbINIOJTHEHUsST BeO —mpwioxenuit CpoOognas swuneH3uss Hewucki.  mpaso.
beccpouno.

5. Office Professional Plus 2007 Windous32 Russian DiskKit MVVL CD
[TakeT mporpaMMHBIX MPOAYKTOB, CoJepKamuidi B ceOe HEOOXOMUMbIC O(QHCHBIC
nporpammbl. 3A0 "CodrJlaiitaTpeia" Ne225/10 ot 28.01.2010 Hewmckn. mpaso.
beccpouno.

6. Office Standard 2007 Russian OLP NL AcademicEdition+ Ilaker
MPOTPaMMHBIX TMPOAYKTOB, cojepkamuii B cebe HeoOXxoaumbie oduCcHBIC
nporpammbl. 3A0 "CodrJlaitaTpeiin" Ne21/2010 ot 04.05.2010 Hewuckn. mpaso.
beccpouno.
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6. MaTtepuaJibHO-TeXHHYeCKOe o0ecneyeHue JTUCIUNIMHBI

HaunmenoBanue Buna HaumenoBanue yueOHOI
y4eOHOU pabOTHI ayAUTOPHH, [lepeuensr HEOOXOIUMOTO OOOPYOBAHUS U
CHECIUATN3UPOBAHHON TEXHUYECKUX CPEJICTB OOYUCHHUSI
JabopaTopuu
Jlexuuu YueOHas ayAuTOpHUs AJIs Crienanu3upoBaHHas yueOHas Mebenb,
OPOBEACHHUS 3aHATHI TEXHUYECKUE CpeAcTBa OOy4YeHHMs, CIyKaliue ISt
JICKITMOHHOTO THTIA MIPEICTABJICHHS y4eOHOMH uHpopmanun

Oonpmiol  ayAuTOpUH  (MyJIBTUMEIUWHBIN
MPOEKTOp, KOMIBbIOTEp (HOYTOYK), 3KpaH),
JIeMOHCTpAallMOHHOE 000pyI0BaHue, y4yeOHO-
HarJIsAHbIC TOCOOUSI

[TpakTuyeckue |Y4eOHas ayJIuTOpHs st Crienrai3upoBaHHAS yaeOHas MeOeb,

3aHATUS HPOBCACHNA 3aHATUH| TeXHUYECKUE cpenctsa oOyueHus
CEMHHAPCKOTO THNA,| (MynbTUMEIMNHBIA  IPOEKTOp, KOMIBIOTEP
TpyIIOBBIX u I/IHI[I/IBI/I[I}:' (HoyT6yK), 3KpaH) u I[p
AJIBHBIX KOHCYJIbTallHH,
TEKYILEro KOHTPOJIS u
IMPOMECIKYTOUHOU aTTCCTALIUN

CamocrosTenbHas |KOMIBIOTEpHBIH KI1acc ¢ Crienmanm3upoBanHas yuyeOnas meOenp Ha 30
pabora BeIxozioM B MuTepuer B-600a | nocamounsix  mect, 30  KOMIBIOTEDOB,

TEXHUYECKHE CpeACcTBa OOy4YeHHs (MyJbTUME-
TUIHBIA MPOEKTOP, KOMIbBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MPOrPaMMHOE
obecrnieueHue

Criennanu3upoBaHHasi MeOesTh, KOMITBIOTepHAs
TEXHHKA C BO3MOXHOCTBIO BbIXojia B IHTepHeT
u obecnieuenuem noctymna B DUOC, skpas,
MYJIbTUMEIUIHBINA TPOEKTOpP, MPOTpaMMHOE
obecrieucHue

YuraapHbIH 3a1
OUOJINOTEKHU

7. Oco0eHHOCTH OpPraHu3aIuN 00Pa30BATEIbLHOM 1eATEeJbHOCTH IJIsl JIUIL C
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/IOB

Jluita ¢ orpaHMYEHHBIMUA BO3MOXHOCTSIMU 3710poBbsi (OB3) 1 uHBaMMIBI UMEIOT
BO3MOYKHOCTh OCCHPEIATCTBEHHO IepeMeIaTbcs M3 OJHOTO y4eOHO-1abopaTopHOIO
KOpITyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta00OpaTOPHBIX KOPITYCOB,
3aHUMAThC B YYEOHBIX W HHBIX TIOMEMIEHUSIX C Y4EeTOM OCOOCHHOCTEH
NCUXO(U3UIECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.

st o0ydenust s ¢ OB3 w1 wHBaIMIOB, MMEIOIIMX HAPYIIEHUS OIMOPHO-
JBUTATEIFHOTO armapara, 00eCIeueHbl yCIOBHS OCCHPEISITCTBEHHOTO JOCTYIIa BO
BCe ydeOHbIC rmoMenieHus. MHbopManus o CreuanbHBIX YCIOBUAX, CO3MaHHBIX JIIS
oOyuaronmxcss ¢ OB3 u 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 juiiamu ¢ OB3 1 uHBanumamMu ¢ HapymeHHbIM
CIIyXOM CIPaBOYHOTO, Y4YEOHOTOo MaTepuaja IO IUCHUILIMHE O00EeCTICUnBAIOTCS
CJIETYIOIINE YCIIOBUS:

- JUUIS Ty4IIIe OpUEHTAIlMN B Ay IMTOPUH, TPUMEHSIOTCSI CUTHAJIBI OTIOBEIIICHHMSI



http://www.kgeu.ru/

O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHHE CJIa0OCTBIIIAIIEero O0yYaromerocs MpHUBIEKACTCA MeAaroromMm
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pazroBapuBas ¢ OOYYAIOIIMMCS, NEJArOrM4ecKuil paOOTHHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHU TPEIIOKECHUSIMH, OOecrednBasi BO3MOKHOCTD
YTEHUsI IO Ty0am.

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

- HCIIOJIb30BAaHUS CXEM, IMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MIPE3ECHTALUMN C
TUIIEPCChIIIKAMU, KOMMEHTHUPYIOIIKUMHU OTEIbHbIE KOMIIOHEHThI U300 payKEHUS;

- PEryJIIpHOTO IPUMEHEHUS YNPAaXHEHUW Ha rpaduueckoe BbIICIECHUE
CYILIECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHU;

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

JIns apantanuy K BocupusaTyio niamu ¢ OB3 1 nHBanuaamMu ¢ HapyLEeHUsIMHU
3peHus CIPABOYHOTO, y4eOHOTO, MIPOCBETUTENBCKOTO Marepuana,
IPETYyCMOTPEHHOTO0 00pa30BaTeIbHONM NMPOrpaMMOi M0 BbIOPAHHOMY HaIlpaBIIECHUIO
MOJATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBU:

- BeZleTcd ajanrtanus o(pUIMAIbHOTO caidta B ceTh MIHTepHeT ¢ yueToM 0coObIX
NOTPEOHOCTEN MHBAIMIOB 10 3PEHUI0, 00ECIEYNBAETCS HAJTMUYKUE KPYITHOIPUPTOBOM
CHPaBOYHON MH(POPMAIIUU O PACIIUCAHUU YUEOHBIX 3aHITUM;

- IeJJaTOTUYECKU  pabOTHUK, €ro coOeceAHUK (MpU HEOOXOJIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, HPEICTABISIIOTCS 00yUYaOIIUMCS, P ITOM KaKJbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeJaroruyeckuii paboTHUK oOpalaercs;

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

- meyaTHass MHQpOpMalMs TMPEeAOoCTaBisAeTcd KpynHbIM Iupudtom (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 TEKyIIEH MW MPOMEXKYTOYHOM aTTecTauuud IS
obOyuatomumxcst ¢ OB3 1 MHBaIMAOB ONpeAesieTCsl MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM C yueOHbIM IaHoM. [Ipu HeoOxommmoctu obOyuaromemycs ¢ OB3,
MHBAJIUY C YYETOM HUX MHAMBHUIYAIbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH Aaercs
BO3MOXKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., IUOO MPeIOCTaBISIECTCS
JOTOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToanyeckue peKOMeHAAIMM /ISl NpernojaBaTeseid M0 OpraHu3anuu
BOCIIMTATEJbHOH PA0OTHI € 00YYAKOIMMHUCH.

Metoanueckoe obecrieueHue MnpoLecca BOCHUTaHUs 00y4YarOLIMXCsl BBICTYAET
OJHUM U3 OMNpeNessonMX (aKTOpOB BBICOKOTO KadyecTBa OOpa30BaHUS.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHNA MTPO(ECCHOHATU3M, 3PYAULIHUIO,



YETKYI0 TPAKIAHCKYIO MO3UIIMIO0, CAMOIMCIUILUIMHY, TBOPUYECKUNA TTOAX0/l B PEIICHUN
npodecCHOHaNBHBIX 3aJad, B X0Jie 00pa3oBaTELHOTO IpoIecca CIOCOOCTBYET
(GbOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[Ipu peamuszanuu JUCHUIUIAHBI IPENOJABATEb MOXET HCIOJIb30BATh
CJIEAYIOIIUE METOAbl BOCIUTATEILHON PAaOOTHI:

- MeToZbl (hOPMHUPOBAHUS CO3HAHUS JUYHOCTH (Oecena, AWCIYT, BHYIICHUE,
WHCTPYKTQX, KOHTPOJIb, OOBSCHEHUE, MPUMEpP, CAMOKOHTpPOJIb, pacckas, COBET,
yoexKaeHuE U 1p.);

- METOJIbl OpraHu3aIuu ACATEILHOCTH M (OPMHUPOBAHHUS ONBITa MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IIeJarorudeckoe TpeOOoBaHHME, IOPYUYCHHE,
MpUyYCHHUE, CO3JJaHNE BOCTIUTHIBAIOIINX CUTYallUM, TPEHUHT, YyIIPaXKHEHUE, U JIp.);

- METOJIbI MOTHBAIIMU JIEATEILHOCTH U TOBeJeHUs (0J00pEHHUE, MOOLIPEHHE
COLMAJIBHOM AaKTUBHOCTH, IIOPULIAHUE, CO3JaHUE CUTyalUd ycCliexa, CO3/1aHue
CUTYyalul JJIs1 SMOIIMOHATILHO-HPABCTBEHHBIX NMEPEKUBAHUNM, COPEBHOBAHUE U JP.)

[Ipu peanuszanumu AUCHUIUIMHBI NPENOAABATENL  JOJDKEH  YUYWUTHIBATH
CJEAYIOIINE HAMPABJIEHUS BOCIIUTATEIILHON NEATEIBHOCTH:

I'pasicoancroe u nampuomuyeckoe 60cnumanue:

- popMUpOBaHUE Yy OOYYAIOIIMXCA IIEIOCTHOTO MHPOBO33PEHUS, POCCUMCKOM
UJCHTUYHOCTH, YBKEHUS K CBOCH CEMbE, 0OIIIECTBY, TOCYaPCTBY, IPUHATHIM B CEMbE U
OO0IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM [ICHHOCTSM, K HAIIHOHAIILHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Haclieauto, (OPMHUpPOBAHUE CTPEMJICHHUS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- hopMHUpPOBaAHKE Y OOYUAFOIIUXCS aKTUBHOM TPayKIAHCKON ITO3UIIMH, OCHOBAaHHOMN
Ha TPAJUIIMOHHBIX KYJbTYPHBIX, JTyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSX POCCHMCKOTO
o0ImiecTBa, Jisi TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUUECKON KYJIBTYpPhl 00YUYaIOIIUXCs, paCIIUPEHUE
KOHCTPYKTHUBHOTO Y4YacTUs B NPUHATUU PELICHHM, 3aTPAaruBalOIIMX WX TpaBa U
HWHTEPECHI, B TOM YHKCJIE B Pa3IMUHbIX (popMax caMOOpraHu3alluu, CaMOyIpaBJICHUs,
0OIIECTBEHHO-3HAUNMOM JICATCIIHHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MPOTUBOCTOSTH IKCTPEMHU3MY, KceHopoouu,
JACKPUMHUHALIMKM TI0 COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM, MEXKITHUYECKOW M MEXKKOH(PECCHOHAIBHOW HETEPIHUMOCTH, IPYyTUM
HETaTUBHBIM COITUAJIbHBIM SIBJICHHUSM.

Jlyxoeno-HpascmeenHoe gochumanue:

- BOCIIMTAHUE YyBCTBAa JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAKEHUS K POAUTENSM, YUUTEIISIM, JIFOASIM CTApILIErO MOKOJICHHUS;

- opMUpOBaHWE TPHUHIIMIIOB KOJJISKTMBMU3MA ¥  COJIMJIAPHOCTH, JyXa
MUJIOCEPAUST W COCTpaJaHus, MPUBBIYKM 3a00THUTHCS O JIIOASIX, HAXOJSAIIUXCS B
TPYAHOM KU3HEHHOMN CUTYaLUY;

- hopMUpOBaHUE COJIUJIAPHOCTH M YYBCTBA COIUAIIBHOW OTBETCTBEHHOCTH IO
OTHOUIIEHUIO K JIFOJSAM C OTPAHMYEHHBIMU BO3MOKHOCTSMH 3J0POBBS, MPEOAOJICHUE
MICUXOJIOTHYECKUX OapbepoB IO OTHOIICHWIO K JIIOASIM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU;



- popMupOBaHNE SMOLMOHAIBHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOI'O
OTHOIICHHUSI K MUPY, CIOCOOHOCTH U YMEHUS NepeaBaTh JPYTUM CBOM ACTETHUYECKHUN
OIIBIT.

KynemypHno-npoceemumenscrkoe eocnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

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

- MOBBIIICHNE TI03HABATEIbHON aKTUBHOCTU 00YYarOIINXCA.

Hayuno-obpazosamenvHoe éocnumanue:

- hopMupoBaHue y 00y4aroMuUXcss HAyYHOTO MUPOBO33PEHHUS;

- popmMupoBaHUE YyMEHUS NOTy4YaTh 3HAHUS;

- popMupoBaHUE HABBIKOB aHalIM3a M CHHTE3a MH(OpMALMM, B TOM 4YHCIE B
npodeccuoHanbHON 001acTH.
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OueHouyHbIE MaTepuaibl MO JUCHUIUIMHE, MPEeIHA3HAYCHHBI ISl OLICHUBAHMS
pe3ynbTaTOB 00YUEHHUS Ha COOTBETCTBUE MHANKATOPAM JOCTIKCHHS KOMIIETECHITHN.

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

1.TexHosiornyeckasi Kapra

Cemectp
PeliTuHTOBEIE TTIOKA3aTEIN
0 ¥a)
= é [>) = [>) 5 )
2g| | 2g| E|3y E|ig | &
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) ©) ) o \9 8 o 9 =
| X L=t |
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 MEPEMEHHBIX) KurP
TK3 25-
25 |0-15 25-40
40
Pasnen 5. «kKparubie 5
HHTErpajbby KuTP
Pa3nen 6. «OOLIKHOBEHHEIE
muddepeHmanbHbIe KurP 5
YPaBHCHHSD
Paznea 7. «Psaen T 5
Pasznenn: 1-7 K 10
IMpoMeskyTOUHASI ATTECTAMSA 9
0-45
(3auer, 3x3ameHn, KII, KP)
B nuceMenHoit popme 1o
$op 0-45
oueram




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

YpoBeHb c(hOpMHUPOBAHHOCTH

HHIWKAaTOpa KOMIICTCHIWN

o o Hmxe o
Bricokuii | Cpeanuit Huzkni
3amranu- CpeaHero
Kozx Kozx POBaHHBIC o1 85 510 100| o1 70 110 84 | 0T 55 10 69 | 0T 0 10O 54
KOMIIe- | WHIUKaTopa pe3yIbTaThI
TEHIIMU | KOMIIETEHIMH | OOy4Y€eHHMs 10 [lIxana oneHnBaHUs
ACIUILIAH HEYI0B-
JMCTIHILITIHE YIOBJIET- A
OTJINYHO XOpouro JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3HaeT 3HaeT [Timoxo YpoBeHb
OCHOBHBIE€ | OCHOBHEIE | 3HAET 3HaHUI
MMOHATHS U | IIOHATHA U | OCHOBHBIE | HUXKE
OcHOBHEIE TBEPKIE TBEPKIE | IIOHATHUS M | MUHHUMAI
[MOHATHUS U YTBEp YTBEp
oust.  He | qus. YTBEPXKJI€ | BHOTO,
YTBEPKICHUS
nomyckaer | Moxer HUS, JIOITyCKae
MaTEMAaTHYECKO
oIInOoK JIOMIYCTUTh | IONyCKaeT | T TpyObIe
ro a”Hajan3a
HECKOJIBKO | MHOTO OILINOKHU
HerpyObIX | MENKuX
OHINOOK OIINOOK
YMETh:
YmMmeer YmMmeer YmMmeer IIpu
pemiarhb pemarhb pemaTh pelIeHnn
[TpumeHsTH MaTeEMAaTH | OCHOBHBLIE | TUIIOBBIE THIIOBBIX
MaTEMAaTHYECKH | YECKHUE MaTeMaTdH | MaTeMaTH | 3a7a4
OIK-1 | OIK-1.3 !
€ METO/JIbI pU 3aJa4M, HE | YeCKHUE YEeCKHUeE JOTTyCcKae
peleHnmn JOTyCKaeT | 3a/1a4H, 3a71a4H, T TpyObIe
npodecCuoHallb | OMHUOOK JIOTTYCKAaeT | IOMyCKAaeT | OMIUOKH
HBIX 3a7a4 HEOOJIBIIIN | MHOT'O
€ OINOKN | MEJIKUX
OIINOOK
BIIAJIETD:
Hasrikamu Bnaneer B | Baageer Bnaneer He
COCTaBJIECHUS IMOJTHOM HaBBIKAMH | c1a00, BJIAJIEET
MaTeMaTHYECKA | 0OBeEME, B JIOTYCKaeT | HaBbIKaM
X MOJeIIeH, HE JOCTaTOYH | MHOTO H,
MaTeMaTUYeCKH | JOMYCKAaeT | OM OIINOOK JOTTyCKae
MU METOJaMH 91115 () o0neme, T TpyObIe
pereHus JTOTTyCKaeT OILINOKHU
npodeccuoHanb MEJKHe
HBIX 3a7a4 OIINOKHU




OrneHKa «OTJIMYHO» BBICTABISACTCA HA 9K3AMEHe 3d OMBembvl HA 80NPOCHL
ounema, eciu 00YUAIOWULICS. NOJTHO U  APSYMEHMUPOBAHO omeeyaem no
cooepoicanuio  3a0anus;,  OOHApPYHCUBaem NOHUMAHUE MAMepuand, Modxicem
000CHOBAMb C8OU CYHCOEHUS, NPUMEHUMb 3HAHUSL HA NPAKMUKe, CAMOCMOSMENbHO
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 oobyuarowulucs — oaem omeem, VOOBIeMEOPSIOWUL MeM e
mpebosaHuaM, 4mo u 015 OYeHKU «OMIAUUHOY,, HO oonyckaem 1-2 owubKu.

OmeHka  «y/AOBJIETBOPHUTEJIBLHO»  BBICTABISICTCS 33  BBHITIOJIHCHHC
KOHMPOTbHBIX pabom, mMecmossblX 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 xapakTepucTUKa OLIEHOYHBIX CPEACTB, UCIOJIb3YEMbBIX MPH TEKYIIEM
KOHTPOJIE yCIEBAEMOCTH M IPOMEXKYTOUYHOM aTTecTaluy OO0ydarolerocs Io
JTUCUUTUINHE!

HaumeHnoBanue Omnuncanue
OIICHOYHOT'O Kpartkast xapakTepuctrka OlleHOYHOTO CPEACTBA OILICHOYHOTO

CpeAcTBa CpeacTBa
Kommnekr

CpencTBo MPOBEPKH YMEHHH MPUMEHSTH MOJyYECHHbBIE

KontponbHas KOHTPOJIBHBIX
3HaHUS JJI PElIeHHs 3a7ad OMNpPENEeJICHHOTO THUIlla IO .

pabota (KutP) 3aJlaHuM 10

TEME UIIH paszeny BapHaHTaM

CpencTtBo KOHTPOJS YCBOEHHS YydeOHOTO MaTepualia

Bormpocki no remam /
TEMBI, pa3jiena WK pa3/ieioB IUCIHILIMHBI, OPraHU30-

Komnoksuywm (K) paszuenam
BaHHOE KaK y4ueOHO€ 3aHsATHE B BHUIE coOeceoBaHUS
JUCHHUILINHEI
npenojaBaTelis ¢ 00y4JarouUMUCs
Cucrema CTaHJAPTH3UPOBAHHBIX 3aJaHMH,
KoMmiaekT TecToBBIX
Tect (Tect) IIO3BOJISIONIAS aBTOMAaTU3HPOBATH poLeaypy

3aJITaHUN

M3MEpEeHUsl YPOBHsI 3HAHUM U yMeHHH 00y4Jarolerocs

4. IlepeyeHb KOHTPOJIBHBIX 3aJlaHMd WJHM HMHBbIE MaTepHaJIbl,
Heo0XoaMMBbIe ISl OLEHKU 3HAHUI, YMEHHIl M HABBIKOB, XapaKTepPHU3YHOIINX
JTanbl (JOPMUPOBAHUS KOMIIETEHIMH B IpPoLecce 0CBOCHMS AMCHUIIIUHBI

lIpumep 3a0anus
Jst tekymero konTpoas TK1:




[IpoBepsiemass komnereHuus: OITK-1.3
Kontpoabnast paGora no Pasmeny 1. BBeaenue B MaTeMaTHYEeCKUWd aHANIHU3 H
Pa3neay 2. ludpdepenunanbHoe ucurcieHne GyHKIMHA OJHOMN epeMeHHON

Bapuanr 1

1. Haiitu npenensr:

3n-7
2n+3 . \25+x-5
a) lim ( j 0) lim ———

4
2. Haiitu npou3BoiHYI0 QYyHKIIMH Y = %(x2 +8)Vx2 — 4+ I—Garcsin 2
X

3. HaiiTu mpou3BOAHYIO CII0KHO CTEIIEHHON QyHKIMK Y = (arctgx) (1/2)In arctgx

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

o X
5. Haiitny! Xy —sin —=5
y
. | cos X In(x —3)
6. Ilpumensis npasuio Jlonwranst, vaidte WM - In(e* —e°)
1
e X
7. WccnenoBaTh QyHKIMIO HA HENIPEPBIBHOCTh Y = W
X —

8. u - QyHKUMs, 3aBUCAIIASA OT X, HalTH d?y, eciod y = u’

Bapuanr 2

1. Haiftu npenensl: a) |jim——————— 6) lim

COS 2X — COS X . AJ16+x-4
x>0 In(1+6x2) 2

x—0 X
4x +1 1 4x +1

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

2. Haiiti mpou3BoaHy10 QYHKIIUH Y =
3. HaiiTi Ipon3BOIHYIO CIOXKHO CTENEHHON QYHKIMHU Y = (sin v/X)
4. Haiitu y!, y! x=3ty=h2t

5. Haiituy/ x?y —cos(x—y)=6

In(1+ x?)
6. Ilpumensist mpaBwiio Jlonurans, HANTH lim
x>= In(77/2 — arctgx)
1
2x-3
7. WccnenoBaTh QYHKIMIO HA HEMTPEPHIBHOCTh y= W
X +

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

lIpumep 3a0anus
Jst Tekymero kourpoas TK2:
IIpoBepsemas komnereHuus: OIIK-1.3



KonTpoasnasi padora no Pasgeny 3. nterpansHoe ncuucienue GyHKIUU OTHOU
MIEPEMEHHOU

Bapuanr 1

1
1.Beruriciute uHTErpai Fx2 - x2dx
0

3
2.BbluuciInTe HHTETpall f X" +X+3 dx
(X% +x+1)(x+1)

3.BerarciuTe MHTETpas | dx .
sinx(1-sinx)
4. .BpluucnauTe MI011a/1b 0071aCTH, OTpaHUYEHHON rpadukaMu (PyHKIIHINA:
y=32—-z2?, y= 4z
5.BpruncnnuTe MIMHY OYyTW KPUBOHM, 3aJlaHHOW IMApAMETPUYECKUMH YPAaBHEHUSIMHU
X =4(cost +tsint),
y =4(sint —tcost),
0<t<2.

Bapuant 2

1
1.Bpruncnure uHTErpa [x*V1-x¥dx
0

2X -3
2.Beruncnute MHTErpat I dx
X2 —4x—-7
dx
3.Bbrumciute uaTerpan [ ————.
5+ 3c0s x

4.Bpraucnure ionaab 001acTi, OrpaHuYeHHON rpadukamMu GyHKITAHA:
y=232- 22, y= 4z

5.BpruncnuTe MIMHY OYyTW KPUBOM, 3aJaHHOW IMAPAMETPUYECKMMH YPAaBHEHUSMHU
{x::S(cost-—tsintL

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

KonrpoabHasi padora no Pasgeny 4. OyHKIMU HECKOIBKUX EPEMEHHBIX

Bapuant 1

1. Haiit yacTHBIE IPOM3BOAHBIE 1-T0 OpsaKa pyHKIMU Z =3/C0S(3X —9Y) .
2. CocTaBUTh ypaBHEHHE KAcATEIbHOM IIIOCKOCTH M YPaBHEHUE HOPMAJIH K
TOBEPXHOCTU B YKA3aHHOM Touke:  €OS(Xz) + z°y +zx—2=0, M(0,1,-1)

3. Haittu 2—2 151 Z—Z, ecin z=5"(y? —4);x=3u—4v;y=2uv
u v

4. Haiitn muddepeHnmransl mepBoro ¥ BTOPOro MOpsIKos: z = x* +3xy* —2,[y



5. HccnenoBath GyHKIHIO HA SKCTPEMYM: Z = —X2Y + Xy + 4xy
6. Haiitu Hau®. n HauM. 3HaYeHUE P-UM B D; z=1+Xx+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 TOYKE: ze’ +xe* —-e¥ =0, M(1,0,0).
3. Haiitn 2—2 u Z—Z, ecau z=7x°+4y*;x=6uv;y = 2u +8v
u v

4. Haittu nudepeHImansl HepBoOro ¥ BTOPOTo MOPSIAKOB: z =X +3yxy? —2y°

5. HccnenoBats GyHKIHIO HA OKCTPEMYM: Z = 2X2y — Xy? + 3xy

o 1 1
6. HaiiTu TOUKHM YCIIOBHOI'O SKCTPEMYMA Z=—+—, X+y =2
Xy

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

Kontpoabnasi padora no Paszgeay S. Kparnsie unrerpansl u Pa3zneay 6.

OObIKHOBEHHBIE TU(DPepeHIInAIbHBIE YPaBHEHMUS.

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

2
J].Dxdxd}? OD:x = 4, v = 24Jx,v=—

2. Brrumciure aBoiHON HHTErpat mo odaactu P :
__xI_:I;I . . i
IIDE dxdy ’ dD:x*+v* =16 X

3. Pemmnte quddepenimaabaoe ypaBHEHHE: Xy =24/3x* +y° +y.
4. Pemmmnts 1V | nopsaaka: (3+¢e%)yy’ =e*.

5. Haiitu o6mee pemenue JY 11 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. Pemmre nuddepeHnmanbHoe ypaBHEHUE: v = cosx + 2x



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

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

Tect o Pasnesy 7 Psanpl

o0
y n
1. Onpenenure BTOpoii WieH psiga » —.

n=1°
2 2 2
5 10 25 32 32
2. Onpenennure 4YaCTUYHYIO CyMMY Sz psifa 1+ % + 1 + é +
1 21 3 1
16 16 20 64

4 16 64
3. I[JUI reOMETPHUYCCKOro psiaa 1+ g + 5 + E +... OIIpCACINTC 3HAMCHATCIIb (.

12 3 64 4 2"
4 27 3 3_n
2 4 6 8
4, 3anumnmre (bopMyny 0OIIIETO WIEHA YHUCIOBOTO psiaa §+—+ —+5+...
n+2 2n 2n n
n+3 2n+1 2n-1 2n-1

o N
X
5. Pajuyc cXOAMMOCTH CTEIICHHOIO psila » ~— DaBeH:

n=1

- n!
6. C momomipro pusHaka Jlanambepa onpesenseM CXOAUMOCTb psaa » — - Torzna

n=1
Uy, PaBEH:
(n+1)! n! ni(n+1) (n+1)! n+1
Tgnil 3N+2 3(n+1)(n+1) 3gn+l 3N+l q

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

i(—l)” 3" iﬂ i(_3+ 2)" i(zn +1)”
) 5 e o

n—1 N n=1 n! n=1 N n=1 n?s" n=1 3n-5

8. Psinp Maknopena noistyyaetcs u3 psiaa Teitnopa

npu xg =1,
pHa Xg =-1;
npu Xy =0,

pHu Xp=n.



9. U3 naHHbIX psA0OB BEIOEPUTE CXOSALIUECS.

0 0 0 n o _N 0
> 3 >3] o >
n=1 n=1" n=1 n=1° n=1

2
10. PaznmoxeHrieM QyHKIMH y=e *

5
X
2—x3+—+...
3

B psAa MaKﬂopeHa ABJACTCA.

e+e2—e3+e4—e5+...

2_ 4.8 16
e 92 e4 e8
4 6
1-x2 4+ XX
21 3l

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

1. Jlaiite ompeneneHue dYeTHOM W HedeTHoW ¢yHkuuu. Jlaiite omnpesaeneHue
BO3pacTaroleil u yobIBaromien QyHKIUH.
2. beckoneuyHo Oosbiiie U OECKOHEYHO Majible (PYHKITUH.

3. DKBHUBaJCHTHbIE OECKOHEYHO Mayble (GYHKIHUU: ONpENeJICHUE, OCHOBHBIC
HKBUBAJICHTHOCTHU.

4. 3anumute GopMyTy MEpBOTO 3aMeUaTeILHOTO Tpeiena.

5. Chopmynupyiite BTOpOH 3aMedaTeNbHbIN mpee.

6. Kaxk 3amaroTcst 0IHOCTOPOHHUE TIPEICITHI?

7. [aiiTe onpeneneHne HENPEPbIBHON (PYHKIIUU B TOUKE.

8. Kakwme Buabpl TOUEK pa3pbiBa Bl 3HaeTe?

9. llpuBenure GOPMYIBI TSI BBIYUCICHHS IPOU3BOJHON CYMMBI, Pa3HOCTH,

MIPOU3BECHUS, YACTHOTO IBYX (DYHKITHHA.
10.ITpousBoaHAS CIIOKHOU (PYHKITHIA.
11.TTIpousBoaHbIC OCHOBHBIX AJIEMEHTAPHBIX byHKIM:

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

12.Jlorapudmuueckoe nuddhepeHirpoBaHue.

13.Kak BBIYMCISAIOTCS IPOU3BOJHBIC BBICIIUX MOPSIIKOB (PyHKINN?

14.Cpopmymupyitte npaBuiio Jlonurans.

15.1lpuBenuTe HEOOXOAMMOE U JIOCTATOUHOE YCJIOBHS BO3pacTaHUs U YOBIBaHUS
byHKIMH.

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

17.BpImyKII0CTh, TOUKU NIEpETuoAa.

18.1TpuBeaure Gopmynbl I HAXOXKACHUS acCUMNTOT rpaduka GyHKIUA
(HaAKJIOHHBIX, BEPTUKAJIbHBIX ).

19.Yto0 Takoe nepBooOpazHas? HeonpeneneHubiit uHTErpan?

20.3anummTe GopMyIsTy HHTETPUPOBAHUS 110 YACTSIM.
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21.TlpuBenure NMpaBUIIO HHTETPUPOBAHUS IPOOHO-PAIIMOHAIBHBIX (DYHKITUH.

22.MeTo bl UHTETPUPOBAHUS TPUTOHOMETPUUYECKUX (PYHKIIHUA.

23.MeTo1pI MHTETPUPOBAHUS UPPAITMOHATIBHBIX (DYHKIIHIA.

24 3amumute Gpopmyny Herotona — Jleitbnuna.

25.3amumuTte (QOpMYNy HWHTETPUPOBAHUSA IO YacTSIM JUIsl  OMNPEJEICHHOTO
UHTErpaa.

26.Kakue Bpl 3HaeTe MpuiioKeHHs OMPEACIICHHOTO WHTErpana K BBIUMCICHUIO
TUTONIA/IeH TUTOCKUX (PUTYp U IITUHBI AYTH KPUBOK?

Pasznea 2
JlaiiTe omnpezeneHne CKUMAIOIIEro 0TOOpaKEeHHSL.
ChopmynupyiiTe TeopeMy O HEMOJBUKHON TOUKE.
[IpuBeauTe MpaBUIIO BEIYMCIEHUS YACTHBIX TPOU3BOJAHBIX MEPBOrO MOPSAKA.
3anummTe Gopmyiy nosHoro nuddepeHipaia nepBoro NopsaKa.
3anummTe (QOpMyJbl Ul HAaXOXKACHHMS YacTHBIX IMPOU3BOAHBIX (PyHKLHUH,
3aJIaHHOM HESBHO.
Haiite onpezeneHus rpaaueHTa GyHKIUN HECKOJIbKUX IEPEMEHHBIX.
IIpaBuiI0 BBIYMCIIEHUS YACTHBIX IPOM3BOJHBIX BBICIIMX MTOPSIIKOB.
[IpaBuiio OThICKaHUS SKCTPEMYMOB (PyHKLNN ABYX EPEMEHHBIX.
. B ueM 3axirogaeTcss METON HAMMEHBIINX KBAIPaTOB?

10 B yeM 3akirouaercss METOI TPaIMEHTHOTO CIyCKa?

=

A

©WooNO O

Pa3znen3.
Kak nepeltu OT JBOMHOIO HHTETPAJA K IOBTOPHOMY ?
3anummre popmyJibl epexoia OT NPAMOYTOJIbHBIX KOOPJIMHAT K MOJSPHBIM MIPU
BBIUKCJICHUH JBOMHOIO MHTEerpaia. B kakux ciydasx y100HO BBIYUCIIATD
JBOWHOW MHTETPaJ B MOJSIPHBIX KOOPAUHATAX?
Kak nepeltu OT TpOMHOr0O MHTErpasia K noBTOpHOMY? Kak paccTaBuTh npeaesnsl
WHTETPUPOBAHUSA?
3anummre GopmMyJibl Nepexoia K HUIMHIPUYECKUM KOOpAUHATaM, K
chepruuecKuM KOOpAUHATAM.
Kakune npuiioxeHus TBOMHBIX U TPOMHBIX UHTETPAJIOB BbI 3HACTE?

Paspnea 4.
Kaxk onpenenuts nopsiaok audpepeHimaisHOro ypaBHeHU ?
Uro takoe 3amaya Komu?
Kakx pematorcs nuddepeHnmanibaple ypaBHEHUS C  Pa3ACiISIONIMMUCS
MIePEMEHHBIMU?
Kax omnpenenuts omHopomHoe auddepeHIManbHOe YpaBHEHUE TMEPBOTO
nopsiaka’?
Onuimure MeTo1 perieHus ogHopoaHoro Y.
3anuimnTe KAaHOHUYECKU BUJ JuHeHoro Y nepBoro nopsiaka.
Onummure METOABI pellieHus JuHeiHoro J[Y nepBoro nopsaka.
Kaxk onpenenuts ypaBHeHUE B MONMHBIX AU depeHimanax?
Kak cocTtaBuTh XapakTepUCTHUYECKOE YPABHEHHE NJI JIMHEWHOTO OJHOPOIAHOTO
JY BTOporo nopsiaka?



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

11.0nummTe CTpyKTypy OOLIEro penieHusl JMHEHHOro HeoAHopoaHoro Y BToporo
MOpAAKA.

12.OnuiuTe METO ] Bapuallui MOCTOSTHHBIX HAX0X/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?

Kaxoii pan Ha3zbiBaeTcs cxoasmumcs? Yemy paBHa cymma psiga?

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

I'eomeTpuueckas nporpeccus. B kakux cirydasix JaHHBIN Psii CXOAUTCS?

HeoOxoauMmplii mpU3HaK CXOAUMOCTH YHUCIOBOIO psijia.

Ilepeuncinre JOCTaTOYHbIE IPU3HAKH CXOJUMOCTH YHUCJIOBBIX

3HAKOIIOCTOSIHHBIX PS0B.

7. ChopmynupyiiTe mnpu3Hak aOCOJIIOTHOM CXOAMMOCTH  3HAKOIEPEMEHHBIX
YHUCJIOBBIX PSJIOB.

8. Cdopmynupyiite npusHak JleitOHuma.

9. 3anummuTe (QopMysbl AMsS BBIYMCIECHUS paaudyca CXOJUMOCTH M HHTEpBaia
CXOJUMOCTH CTEIIEHHOIO PS/a.

10.3ammmmte psaa Tetimopa, psim MakiopeHa.

11.Pa3nokeHUE OCHOBHBIX dJIeMEHTapHbIX GyHKIUH B psag  MakiopeHa
1 1 1

1-x 1+x 1+x?

ok wbdE

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

Jl1si MpOMesKyTOYHOM ATTeCTALIUM

Teopeanecmle BOIIPOCHI K 9K3aMEHY IO ITUCHHUIIINHE

Hpenena pyHkumnu

[Ipenen ¢yHKIMM B TOUYKe: ompenesieHne W cBoiicTBa. [lepBbIii 3aMeuaTebHBIN
npenen (BeiBoI Gopmysbl). BTopoit 3ameudarenbHBIM Tpenes. JKBUBAJICHTHBIC
OECKOHEYHO MaJjibie (DYHKITMH: ONPEICICHIE, OCHOBHBIC YKBUBAJICHTHOCTH.

IIpousBoaHas pyHKIUH

Omnpenenenue MOpPOU3BOJHON, €€ TEeOMETPUYECKUA CMbIca. DopMysbl s
BBIYMCIICHHUSI TMPOU3BOJHON CYMMBI, Pa3HOCTH, NPOU3BENECHHS, YAaCTHOTO JBYX
bynkuumii.  [IpowsBognass  cioxHOW — QyHKIUH.  [Ipouszsoousvie  OCHOBHBIX
anemeHmapuelx @ynkyuti (3HaTh Hau3ycTh!). BwiBom dopmyn st BBIYUCICHHS
IPOM3BOJHBIX CIEAYIOMUX (QyHKIuN: *".cosx.sinx,a®  [IpousBogHass GyHKIUH,
3aJlanHOM napametpuyecku. Jlorapupmuueckoe auddepeHmpoBaHue.



Hpuiaoxenuss unpousBoaHou. MHcciaenoBanue @PyHKUUil 1OpU  MOMOIIHU
MPON3BOIHBIX

Bo3pacranue u yOwbiBanue GyHKIMHA, HEOOXOIUMOE € JOCTATOYHOE YCIIOBHSL.
OkcTtpemyMsbl pyHkimu. Heobxoanmoe ycnoBue skcTpemyMa. JloctaTouHoe yciioBue
sKcTpeMyMa GyHKIUU B TOUKE. BBIMTYKI0CTh, TOUKH Meperuoa.

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

OmnpeneneHHbIl HHTErpaJ
[lonsitue ompeneneHHoro wuHTerpana. [‘eomerpuyeckuii  cMmbica  (IUIOIIAIb
KpuBOJUHEHHOM Tpaneuun). @opmyna Hetorona — Jleitouuia. OCHOBHBIE CBOWMCTBA
ompeneneHHoro  uHrerpana. @dopmysia  MHTETpUpPOBAHUS IO 4YacTAM  JUIA
ONPEIEIICHHOTO UHTETPAJIA.

DOyHKIMU HECKOJIbKUX nepeMeHHbIX (PHIT)

Onpenenenue @HII. YacTtHble TPOM3BOJHBIE MEPBOTO TMOPSAKA, MPABUIIO
BbIYHCIICHUs. YacTHBIE MPOW3BOJIHBIE BRICHIUX MOPSAAKOB. [lomubrit nuddepeniman
NMepBOro u BTOporo mopsakoB. [uddepenimpoBanve HesBHONH — (DyHKITHH.
OKcTpeMyMbl (YHKIMH JBYyX mHepeMeHHbIX. HeoOxoaumoe yciaoBHe 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: ¢ pa3nensiolUMUCs IEPEMEHHBIMU, OJHOPOJHbIE, TUHENHBIE,
ypaBHeHUs bepHysuin, ypaBHEHHs B MOJHBIX nuddepeHmanax (KaHOHUYECKHI BU/,
METO/Ibl PEIICHUS KaXKI0T0 TUIIA YPaBHEHUH ).

Jluneiinpie omHOpoaHble nudPepenumanbubie ypaBHeHus |l mopsanka. Ctpykrypa
oomero pemenus JIOAY |l mnopsaka ¢ MOCTOSHHBIMH KO3 (UIIEHTaMHU.
XapakTepucTUYECKOE YpaBHEHHE, BHUJI OOIIEro pelIeHus JJid KaXIOro U3 clydaeB
(D>0,D=0,D<0). OOmuii Bug auHEHHOro Heomuopogaoro JY Il mopsaka.
Crpykrypa obmero pemenus JIHAY |l mopsaka. Meton Bapuaruu MOCTOSHHBIX
OThICKaHus 4actHoro pemenus JIH/AY Broporo mnopsaka ¢ IOCTOSHHBIMU
kodpdunmnentamu. Pemenue JIHIAY BToporo mopsigka ¢ TpaBOd  4acThiO
CIEHHUAIBHOTO BUJa. Teopema 0 HAIOKEHNUH PELICHUMN.



Psaabi

Yucnosvle psaovi. OCHOBHBIE MOHSTHS: ONPENICTICHUE YUCIOBOTO psAZia, OOLIUNA YJIeH
YUCTIOBOTO psifia, yacTuyHas cymma. OmnpeesieHue CXOASIIErocsl U pacXoasaerocs
psna. [lpumeps: 006001IEHHBI TAPMOHUYECKUNA Psifi, TEOMETpUYECKasi MPOrPeccusl.
HeoOxoaumplii Mpu3HAK CXOAMMOCTH 4YHUCIOBOro psina. locrarouHble mnpu3HAKU
CXOJIMMOCTH YHCJIOBBIX 3HAKOTIOCTOSIHHBIX PSIOB.

3nakouepedyrowuecsi u 3HaKonepemeHuvie psovl. AOCONIOTHO CXONAIIUECS WU
yciaoBHO cxopsumecs psanasl. [Ipusnak JleniOnuia. OOuuid AOCTaTOYHBIA IPU3HAK
CXOJIMMOCTH 3HAKOTIEPEMEHHBIX PAJIOB (MMPU3HAK 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. TeopeTnuecKHii BOMPOC Ha I0KA3aTENbCTBO TEOPEMBI TUOO BBIBOA (popMyibl (15
0asoB);
3. [IpakTyeckoe 3a1aHue Mo TeMaM

— JduddepenuupoBanne GyHKUMH OJJHOH MePeMEHHON, NPUJIOKECHUSA

MPOU3BOJIHOM,;

— HurerpupoBanue GyHKUMHA OAHON TEPEMEHHOM;

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

— @OYHKIUM HECKOJBKHX MepeMeHHbIX

— KpartHble uHTErpaJibl

— Crenennnle psiabl (10 6amioB).

DK3aMeH MPOXOAUT B MUCbMEHHO, Ha OTBET 1o ouiety oTBoautcs 40 munyT. Ha
TEOPETUYECKHE BOMPOCHI HEOOXOAMMO JIaTh Pa3BEPHYTHIA OTBET.

MakcuMaJIbHOE KOJHUYECTBO OAJIIOB 34 dK3aMeH — 45.

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

Tunosble 3a1a4u K IK3aMeHY N0 JUCHUILIAHE

3ananue 3



3.1. luddepennupoBanue PyHKUMH OTHOMN NepeMeHHOMH, MPUIOKEHUS
NPOU3BOIHOM

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

J1+ X8

2. Boluncnute npou3Boanyio GyHkiun Y = 2 4 e*’

X =ctg(2e'),
3. Haitgute npou3BoaHyI0 PYHKIIMH, 3aJaHHON apaMeTPUIECKU (( t))
y=In(tge ).
4. Halinure MpOM3BOHYIO YKAa3aHHOTO MTOPSAKA:
a)y=(5x-8)-27%, y"=?
- H 1]
5) y=e"(cos2x—3sin2x), y" =?

5. HaiiguTe nHTEpBabl MOHOTOHHOCTH M 3KCTPEMYMBbI (PYyHKIUU:

X
a) ¥=b-2)"; 6)}?:1u(x+2)+1.

- I o In( x?)
- Vicmomp3yst ipasuito Jlomuranst Haut 17 In(z /2 _arctgx)

3.2. UuterpupoBanue pyHkuuii 0qHOM nmepeMeHHOI

1. Beiunciute HeonpeIeNeHHbI HHTETpal:

a)J- 2X—3

G —ax-7 3/;+\/;

r) jx3log4xdx ; om) |

; B)JCOS("’I x)dx;

5+3cosx

€) jmdx; K) J'sinzxcosz xdx .

2. Beruncnure onpeneneHHbld MHTETpat:

i ; 0) j‘#dx.

o4+x 4+x2 > X

3.3. Inddepennuaibubie ypaBHEeHUSA

1. Haiinute oOuiee pemenue auddepeHiaibsHoro ypaBHeHus 1ro nopsiaka:

a) (L+X)ydx+xdy =0: g)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 _ 2 €1 —
3. Haiinure pemenwue 3agaun Komu YoxTr yay=o.

4. Haitnute obmee pemenne qudepeHnnansHOT0 ypaBHEHUS 210 TIOPSIKA:

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

) 1+(y)* =2yy"

3amanue 4.
4.1. DyHKUMH HECKOJbKHUX MepeMeHHbIX

1. Haiiaute yacTHBIE POU3BOIHBIE BTOPOTO THOPSIKA (PYHKIIHH:
Zz=xCcosy+Yy’cosx—2xy—3,

2. Haiiaure monubiit quddepenimain mepBoro mopsijaka GyHKIIHH:

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

3. HalimuTe yacTHbIe TPOU3BOAHBIC (DYHKIIMH, 3aIaHHON HESBHO:
z=xysin(x—2y+z).

4. Haiinure npousBoanyto ¢ynkuuu ¥ = fG.1.2) B Touke Mo 110 HampasIeHUIO

BEKTOpa @ W rpaJueHT PyHKIMHU B Touke Mo :
U=\x2+y?+2%,8=T +2] —2k,M, (3,-4;5);

5. HaitauTe skcTpeMyMbl (DYHKIMH HECKOIBKHX HEPEMEHHBIX Z = —X2Y + Xy + 4Xy .

4.2. KpaTHbie nHTErpaJjibl

1. Beraucnure 1BOMHON MHTErpai mo oomactu D:

a) ”xyzdxdy, Diy=x°y=2x
D

B)IID(X—Y)dXdy, oD:y=2x-1y=1x=0

Haiinure TJI0IIA]Tb obactu, OTPAaHUYCHHOM rpaduKaMu:
r

y2 =2y + x> =0,y —4y+x° :O,yzﬁ,yzﬁx.



2. Beruucnute UHTErpa, nepeias K NoJspHbIM KOOpIUHATAM:

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

1 Vi1-
1-x*—y°
6 dx ———ay -
) ! -([ \/1+x +y

B) J]uxdxd}?, dD:y=x, x=0,y"-6y+x*=0.

4.3. Panbl
1. WccnemoBath psij Ha CXOAMMOCTD:
2

00 2
2n+1 21( 1) n"+3
) 2[5 ) 253 0 D oe

2. UccnenoBath psifi Ha aOCOTIOTHYIO UM YCIOBHYIO CXOAMMOCTB!

o (=" 2n +1
a) 2 2 * B) Z( )n N
n=3nIn“(n) n=1 n3(n+1)
3. Haiitu o0nacTh CXOIMMOCTH pfma
(x-6)"

( — 2) 2n
a2 gy 2 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).

5 () =e

) f () =sin(x + 1) mo crenensm (X + 2)
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