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MecTo AHCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHON NMPOrpaMMbl
Hucnummaa «MaTeMaTHYecKUid aHalnu3» OTHOCHTCS K JWCHUIDIMHaM bioka 1.
Hucommumuabel  (Mmoxynw), B1.O O6Gsas3arenpHas dacth, b1.0.07 IIpeaMeTHO-METOAMYECKOTO
Momyns 1o mpodmwiro «MaremaThka» y4eOHOro IDIaHa OCHOBHOW mMpodeccHOHaTbHOM

00pa3oBaTeNbHON MporpaMMbl BbICIIETO OOpa3oBaHUs — TMpOrpaMMbl OakajlaBpuaTa IO
HanpasieHuto noarotoBku 44.03.05 Ilegarornueckoe oOpaszoBanue (¢ AByMsI TPOPUISIMHU
MOJTOTOBKH), HaIpaBJIEHHOCTh (mpodunn) 00pa3oBarenbHOMI pOrpaMmbl

«Maremaruka.MlnpopmaTrkay, 04HOH GOpMBI 00yUCHHS.

JucuumniauHa omupaeTrcss Ha pe3yJbTarbl oOydeHus, c(OpPMHUPOBAHHBIE B paMKax
IIKOJIBHOTO Kypca «AnredOpa W Hayala MaTeMaTHYeCKOTO aHaJIW3a» WM COOTBETCTBYIOIIHMX
TUCLMIUIMH ~ CpelHero  mpodeccuoHanbHOro  oOpa3oBaHus. M3ydyeHue  IHUCIUILIMHBI
B3aMMOCBSA3aHO C PSAOM IUCHMIUIMH y4yeOHoro ruiaHa: («Anrebpay», «['eomeTpus»), a Takxke
WHBIMHA MaTeMaTHYSCKUMHU TUCIUIUTMHAMU 0a30BOW M BapMaTHBHOW dacTel mporpamMmbl. Kypc
MaTeMaTHYEeCKOTO aHajlu3a JAOTMOJHSAETCS W TONASPKUBACTCA NHUCHHUIUIMHAMHU 10 BBIOOPY
cTyneHta (yriiyOJIeHHOE€ H3y4eHHe OTIEIbHBIX TeM U BompocoB). Kypc maremaTuueckoro
aHaIM3a SBJSETCA NMPEAMISCTBYIOMINM JUIs TucuuIuing: «luddepeHunanbapie ypaBHEHUS,
«OcHOBBI Teopuu (yHKIUH BEmIECTBEHHOTO W KOMIUIEKCHOTO mepeMeHHoro», «Teopus
BEPOATHOCTEH M MaTreMaThuecKas CTaTUCTUKa», «UMCIeHHBIE METOAbI»; Ui psiga pas3desioB
anreOpsl (HampuMep, TEOPUH MHOI'OYJIEHOB) M reoMeTpuu (Hampumep, aAuddepeHInaIbHoN
TF€OMETPUH) U JIp.

Pe3ynbpTaThl M3yuyeHMs AUCUUIUIMHBI SBISIOTCA OCHOBOW JUISl HPOXOXKIEHUS NPAKTHUK:
[lenarornueckas npakTuka no matemaruke, HayuHo-uccnenoBaTenbckas padoTa.

IlepeyeHb MIaHUPyeMbIX Pe3yJibLTATOB 00yueHusi (00pa3oBaTeJIbHBIX Pe3yJbTATOB)
1o AUCHUIJINHE

Heap aucuumanabl «MaTeMaTHYECKUN aHaidu3» — OCBOCHHE OaKalaBpOM CHCTEMBbI
0a30BbIX MOHITHH, UACH U METOJIOB KJIIACCHYECKOTO MaTeMAaTHYECKOT0 aHaln3a, OPMHUPOBAHHE
HaBBIKOB pEIIEHUs 3a/Ja4, YMEHHUsS ONEpUpOBaTh MaTeMaTUUYECKHUM almapaTroM, pa3BUTHE
a0CTPaKTHO-JIOTUYECKOTO MBIIUIEHUs, NOATOTOBKAa K NPENOJaBAHUIO IIKOJbHBIX KypCOB
MaTeMaTHKH.

3agauM  JAUCUMIVIMHBI  CBsi3aHbl C  (opMHupoBaHHEM  OOIIEKYJIBTYPHBIX
npo(eCCHOHATIBHBIX ~ KOMIIETEHIIMHA W BKIOYAOT  (OpMHpOBaHUWE  JOTUYECKOH
ANTOPUTMUYECKONH KyJIBTYpbl, CHCTEMHBIX 3HaHUW 1O 0a30BBIM pa3jeilaM COBPEMEHHOU
MaTeMaTHUKHU, IPEJCTABIEHUN O CTPYKTYpPE MaTEMaTUUECKOIO 3HAHUS B LIEJIOM.

B pesynbrare ocBoeHMsI mporpaMmbl OakaiaBpuara OOydYaroIIMICA JTOJKEH OBJIAJIETh
CIEQyIOMUMHU pe3yJibTaTaMu OOy4YeHUs IO AUCHUIUINHE «MaTreMaTudeckuii aHanu3» (B
Ta0lIUIlE TPEACTABICHO COOTHECEHHE O00pa30BaTEIbHBIX pE3yJbTAaTOB OO0YydYeHMs IO
JTUCIUIUINHE C HHAUKATOPAMHU JTOCTHKEHHUSI KOMIIETSHITUHN):
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n

Komnerenmus u OO0pa3oBatenbHbIe Pe3yabTaThl JUCIIUILTHBI

WHINKATOPHI €€ (aTanbl GOpMUPOBAHUS TUCITUTUIHHBI)

JOCTHUXKCHUSA B 3HaCT ymeer BJIaICCT

TUCIIATUTIHE

YK-1. Cnocoben OP-1. 3naer metoasl | OP-2 YMmeer OP-3 Brnaneer
OCYILIECTBISATH MOUCK, KPUTHYECKOI'0 aHaju3a | IPUMEHSTh HaBbIKAMU pedaexcun
KPUTHUYECKUH aHAJIN3 U | U CHHTE3a CUCTEMHBIH TTOIXO0/T 10 TTIOBOTY
CUHTE3 HHPOpPMAIIHH, nHPOPMALTHH JUISL peIICHUS COOCTBEHHOM M TYKOU
MIPUMEHSATH CUCTEMHBII TTOCTABJICHHBIX 3a/1a4 MBICTTUTEIIBHOM
MOJXO0/1 U1l pEeLICHUS JIeATEeIbHOCTH
MOCTaBJICHHBIX 3aJ1a4
VK-1.2. [Ipumenser
Joruyeckue GopMbl U
MIPOTIETy PBI, CTOCOOCH




K pediekcuu mno
MTOBOJTy COOCTBEHHOM M
qyKO MBICIIUTEIILHOU
NEeATEeIIbHOCTH.

ITK-1. Criocoben OP-4. 3naet posib u OP-6 ymeer OP-7 Bnageet
OCBauBaTh U MECTO MaTeMaTUKH B OCYIIECTBIISITh OTOOP | JeHCTBUEM
UCII0JIb30BaTh oOuieit kapTuHe y4eOHOTO MPOEKTUPOBAHUS
TEOPETHYECKNE HAyYHOTO 3HAHUS; COJep)KaHUs JUIsl €T0 | pasiIHyYHBIX (hopMm
3HAHUS U OP-5. 3naer peanu3aiuu B y4eOHBIX 3aHATHH,
NpaKTUYECKHe CTPYKTYpY, COCTaB U pa3nuYHbIX popMax OP-8 Bnageer
YMEHHS U HaBBIKU B JTUJaKTUYECKue oOyueHus B HaBBIKOM NMPUMEHEHUS
IpeAMETHOU €IMHUIIBI COJIePKAHUSI | COOTBETCTBUM C pa3IMYHBIX METOJIOB,
obJyiactu npu HIKOJIBHOTO Kypca COBpPEMEHHBIMU PUEMOB U
peuieHun MaTeMaTHKH. TpeOOBaHUSIMH K TEXHOJIOTHI B
npodecCuoHaNbHBIX 00pa3oBaHUIO. o0y4yeHun

3a/1a4. MaTeMaTHKe.
ITK-1.1. 3naer

CTPYKTYPY, COCTaB U

TUIAKTHYECKIE

€JIUHUIIBI

MpeaMETHON

obnactu

(mpenogaBaemMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBISITH OTOOP

y4eOHOTO

COJICp)KAHUS ISl €r0

peanu3anuy B

pasnTuYHBIX (hopmax

00ydJeHUs B

COOTBETCTBHUU C

TpeOOBaHUSIMH

dI'oC 00.

ITK-3. CnocoGen OP-9. 3naer OP-11 Ywmeer OP-13. Brnageer
dbopmupoBarhb XapaKTePUCTUKY OKa3bIBATh HaBBIKAMH
Pa3BUBAIOIILYIO JUYHOCTHBIX, MeJaroru4ecKyo OpraHu3alyy U
00pa3oBaTelbHYIO NPEIMETHBIX U MOAJICPKKY NPOBEICHUS 3aHATHH C
cpeny s MeTarnpeaMeTHbIX o0yyJaromumcs B UCIIOJIb30BAaHUEM
TIOCTYKCHUS pE3yJIbTaTOB B 3aBUCUMOCTH OT WX BO3MOXXHOCTEH
JTUYHOCTHBIX, KOHTEKCTE 00y4eHUs 00pa3zoBaTeIbHBIX 00pa3oBaTeNbHON
MPEIMETHBIX U MaTeMaTHKe; pe3yJIbTaToB; Cpempl IS
METaINpeaMETHBIX OP-10. 3naer OP-12 Ymeer JIOCTHXKEHUS
pE3yIBTaTOB 0COOEHHOCTH OpraHU30BBIBaTh 00pa3oBaTeNbHBIX
00yueHus WHTETpalnu y4eOHBIH npo1ecc ¢ pe3yabpTaToB U
cpeacTBaMu y4eOHBIX TIPEIMETOB HCIIOJIb30BaHUEM obecrieueHns1 KauecTBa
MPEIo1aBaeMbIX JUTSE OpraHU3aI|K BO3MOJKHOCTEH y4eOHO-

y4eOHBIX IPEIMETOB. pa3HBIX cI0CO00B o0Opa3oBaTeIbHON BOCITUTATEIIbHOTO
[IK-3.1. Bnageer y4ueOHOU Cpebl A1 pa3BUTHUS pouecca CpeacTBaMu
crioco0aMu JeSTeTbHOCTH. MHTEpeca K MaTeMaTHKHU.
WHTErpaIfu MPEeIMETY B paMKax

y4eOHBIX TPEAMETOB YpOUYHOH U




JUTSL OpraHu3aIuu
pa3BUBAIOLIEN
y4eOHOI
JIeATEeIIbHOCTH
(ucciemoBaTeNbCKOH,
MPOEKTHO,
TPYIIOBOU U JIp.).

BHEYPOUHOU
JIESATEIBHOCTH.

2.00peM OUCHUIIHHBI

B 3a4Y€THBIX [S1070:0701E:D.¢ C

yKa3zaHHeM

KoJJIM4YecTBa

aKaJeMHYeCKMX 4YAacOB, BbIJEJEHHbIX Ha KOHTAKTHYI0 PadoTy o0ydamlluxcsi ¢
npemnojaasarejgemM (M0 BUAAM Y4YeOHBIX 3aHSAATHH) M HA CAMOCTOSITEJbHYI0O padoTy
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3. Conep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE MO TeMaM (pa3ejiaM) ¢ yKa3aHueM
OTBEJeHHOT0 HA HHUX KOJHMYEeCTBA aKaJeMHYECKHX YacOB U BH/IOB Y4eOHBIX 3aHATHH

3.1. Ykazanue mem (pazoenoe) u omeeoeHn020 Ha HUX KOAUYECMEA AKAOEMUUECKUX UaACO8 U
B8UO008 YUEOHBIX 3aHAMUIL
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2. | IunddepennnanpHoe HCUYHCIICHHE byHKIII OJHOU 10l -1 16 18
JEHCTBUTEIILHON NMepEMEHHON
Hroro 3a 1-ii cemecTp 18| - | 30 33
3-ii cemectp (4 3E)
3. | UnTerpanbHoe ucuucinenne GyHKUUN OTHON NEHCTBUTENHEHOU
nepemeHHo. [Ipunoskenus onpeneneHHoro uaTerpaina. OCHOBBI 8 10 20
TEOpUU OOBIKHOBEHHBIX TU((epeHIInaTIbHBIX ypaBHEHUN
4. | Teopus psanoB 12 24 20
5. | Auddepennuanpaoe  ucuncinenne  GyHKIHH  HECKOIBKHX 4 5 13
MICPEMCHHBIX: OCHOBHBIE MOHSTUS U TEOPEMBI
Hroro 3a 3-if cemecTp 24| - | 40 53
4-ii cemectp (4 3E)
6. | Auddepennuanbnoe wucuucnenne  QyHKIMH  HECKOIBKHX 10! - | 12 20
NEPEMEHHBIX: IKCTPEMYMbl (D)YHKIUH HECKOJBKHX NEPEMCHHBIX.
7. | KpaTHble U KPUBOJMHECHHBIC MHTETPAJIBI 14| - | 28 33
HToro 3a 4-ii cemecTp 24| - | 40 53
Bcero 66 | - | 110 139

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenos) OuCUuUnIuHbl

BBenenmne B anaju3

UucnoBble MHOXecCTBA. JleiicTBUTENbHBIE ynciia. OrpaHMYEHHBIE YUCIOBbIE MHOYKECTBA.
OxkpectHocts TOukH. Dynknuga. CrnocoObl 3amaHus ¢GyHKUMd. OCHOBHBIE 3JIEMEHTapHBIC
¢bynkuun. Yucnossie nocnenoBarensHocTu. [Ipenen nocienoBarensHocTH. beckoHedHO Manbie
n OecKOHe4HO OoJplIMe mocienoBaTesbHOCTH. CBoilcTBa OECKOHEYHO MalblX. ApupMeTHYecKHue
onepanuu Haja npexnenamu. [IpenenbHblii nepexoj B HepaBeHcTBax. [Ipeigen MOHOTOHHOM
4yucIoBOM TmocienoBarenbHocTH. Yucino e. IlognocnenomarensHoctu. Teopema bonbraHo—
BeiiepmTpacca. [Ipenen ¢yHKiMu B TOYKe W HA OECKOHEYHOCTH (pas3iU4yHbBIE ONpPEICICHUS,
NpUMEpBl, WLIIOCTpauuu). beckoHeuHo manble n O6eckoHeuHo Oonbiue ¢(yHkuuu. CBoiicTBa
OeckoHeyHO Manbix. Teopema o cBsizu mpenena (QyHKIUM W OECKOHEUHO Maloi (yHKIIHMH.
OcHoBHBIE Teopembl O mpenenax QyHkuuu. [lepBwlii 3amevaTenbHBIA Tpenen. Bropoi
3amedarenbHbld  npenen. CpaBHeHME OECKOHEYHO MalbIX (YHKIMH. OKBUBaJIEHTHBIC
6eckoHeyHO Masnble GyHKIHUU. HernpepbIBHOCTh GyHKIIMH B TOUKE (IPUMEPHI, HILTIOCTPALINH).
Opnnocroponnue npenensl. Touku paspeiBa ¢yHkuuu. Mx kinaccudukanus. HempepblBHOCTB
¢byHKIMM Ha MHOKecTBe. CBOMCTBA HEMPEPHIBHBIX (DYHKIUH.

JuddepenunanbHoe ucyucjaeHne (GpyHKOHMil 0HON NeHCTBUTE]LHOH NepeMeHHOI

Omnpenenenrie  NPOW3BOMHOW  (QYHKIUM  OJHOW  JEHCTBUTEIBHOHW  TIEPEMEHHOM.
Huddepenmupyemocts Gpynkmuu. [IpaBuna muddepennupoBanus. Beraucienne mpou3BOHBIX
OCHOBHBIX 371€eMeHTapHbIX pyHkuuil. luddepenunpoBanue cioxHbix QyHknuu. I[IpousBognas
obparHbix ¢GyHkuuid. duddepeHurpoBanue napamMeTpuiyecku U HESIBHO 3aJaHHBIX (PYHKIUH.
Hudpdepenunan u ero npumeHeHue. IIpousBoanble n guddepeHnmansl BHICHIUX MOPSIKOB.
Kacarenpnas npsimasi. I'eomerpudecknii cMbICa Mpou3BoAHON U auddepennnana. Ouznyeckuit
CMBICJI MPon3BOAHONW. OCHOBHBIE TeopeMbl AU (depeHnnanTbHOr0 UCUYHUCIeHUs. MHOTrouleH u
dbopmyna Teiinopa. Ilpasuno Jlomurans. McciaenoBanne GyHKIUNA ¢ TOMONIBIO TTPOU3BOIHBIX
(MOHOTOHHOCTB, TMPHU3HAKK MOHOTOHHOCTH). lccnemoBanme (QyHKIUHE €  [OMOIIBIO
MPOU3BOJHBIX (IKCTpEMyMBbl (QYHKIHMH, HEOOXOAMMOE YCIOBHE JIKCTpEMyMa M JOCTaTOYHOE
ycioBue 3kcTpeMyMa). MccnenoBanue QyHKIMI ¢ TOMOIIBIO MPOU3BOAHBIX (BBIITYKIOCTh




¢dbyHK1IMA, TOUKK iepernda). [Lran mocrpoenus rpaduka Gpyaknun. AcumntoTel. Hanbomneiee n
HauMeHbIIee 3HaueHUs] QYHKINU Ha OTpe3Ke.

HNuTterpanbHoe ucunciaenne GyHKuuii ogHoi qelicTBUTENbHON MepeMeHHOH. OCHOBBI
TeopUHU 00BIKHOBEHHBIX TU(PPepeHIUATBLHBIX YPaBHEHUI

IlepBooOpa3Has GyHKIMS W HEONpeAeICHHBIM WHTEerpan. CBOWCTBa MEPBOOOPa3HBIX U
HEOIpEeeNIeHHbIX HHTerpanoB. Tabnuua wuHTerpanoB. OCHOBHBIE METOIbI WHTETPUPOBAHUS
(memocpencTBEHHOE, METOJ 3aMeHbl MepeMeHHOM). OCHOBHBIE METOJbl HHTETPUPOBAHUS
(uHTETpUpOBaHKE MO dacTsAM). MHTerpupoBaHHE MNPOCTEHIINX MPABWIBHBIX PAHMOHAIBHBIX
¢ynkuuii. OOmiee mNpaBUIIO HHTETPUPOBAHMS palUMOHAIBHBIX (QyHKUMA. HHTerpupoBanue
TpuroHoMerpuueckux ¢GyHkuuid. VMHTerpupoBaHue HEKOTOPBIX BHUIOB HPPALHMOHATBLHOCTEH.
Onpenenennsli uHTerpan (unrerpan Pumana). Ero reomerpuueckuit cmbicii. OCHOBHBIE
CBOIiCTBa ormpeneneHHoro wuHterpana. Kiaccel uHTEerpupyemsix QyHkiui.OnpeneneHHbli
WHTEerpasl Kak QyHKIUS BEpXHEro npenaena. Beraucinenue onpeneneHHoro uHterpaia. @opmyna
Hprorona—Jleitonuna. MIHTErpupoBanre METOAOM IOJCTAHOBKH, METOJOM UHTEIPUPOBAHUS IO
gacTsM. VIHTerpupoBaHHE YETHBIX M HEYETHBIX (QYHKUHA B CHMMETPHUYHBIX IIpelaesax.
HecobcrBennbie unTerpansl (1 m 2 poma). ['eomerpuueckre MPUIOKCHHS OIMPEACICHHOTO
nHTerpana. Ilnomans KpUBOIMHENHON Tpanenuu, IUIOMAAb KPUBOJIMHEWHOro cexropa. [lnuHa
IyTH TUIOCKOW KpuBOW. Berumcienume obdbema TeNl MO HM3BECTHBIM IUIOMIAASM MapauleabHbBIX
ceyeHnil. OO0bEM UM IUIOIIAAb MOBEPXHOCTH Tejla BpalleHus. [IpuinokeHus onpeneneHHOro
uHTerpasia B (¢usuke. OCHOBHBIE TOHATUS TEOPUU OOBIKHOBEHHBIX O depeHInaIbHbIX
ypaBHeHuil. JluddepeHunanbHple YpaBHEHHS C DPa3fessIIOIMMUCS IEPEMEHHBIMU. 3a/ayu,
npuBoAsAnIe K AudpepeHnnanTbHbIM YPAaBHEHHM.

Teopus psinoB

Uucnossle psaapl. CBolicTBa YMCIOBBIX psAnoB. HeoOXonuMblil NMpu3HAK CXOAMMOCTH.
INapmonnueckuit pssl. 3HaKOMOCTOsIHHBIE psAibl. OOUIUI MPU3HAK CXOJIUMOCTH MOJIOKHUTEIbHBIX
psanos. IlpusHaku cpaBHeHus. Panel ¢ HeoTpuuatenbHbIMU wieHaMmu. Ilpusnak [lanamOepa,
pagukanbHbli  mpu3Hak Komw, wuHTerpanbHbiii npuszHak Kommu. 3HakonepeMeHHbIE U
3Hako4epenyromuecs psasl. [Ipusnak JleliOHnna. OOmui 10CTaTOYHBIA MPU3HAK CXOJUMOCTH
3HAKOTIEPEMEHHBIX PANOB. AOCOJIOTHO M YCIOBHO CXOJSIIHECS YUCIOBbIe psanbl. CBolcCTBa
aOCOJIIOTHO CXOMSIINXCS YHCIOBBIX PsA0B. DYHKIMOHAIbHBIE IOCIIEI0BATEIBHOCTH U PAJIBIL.
Cymma ¢yHKOMOHaNBbHOTO psima OOnacTb CXOAWMOCTH. PaBHOMEpHas CXOIUMOCTH
¢ynkunoHanbHbIX psnoB. Ilpusnak Beitepmtpacca. CpolicTBa paBHOMEPHO CXOISAIIUXCS
¢byHKIIMOHANBHBIX pAnoB. CreneHHble psabl. Teopema AGens. Paauyc u MHTEpBalI CXOIUMOCTH
crenneHHOro psnaa. CaoilictBa creneHHbiX paAnoB. dopmyna u psa Teinopa. Teopemsl o
cxoaumoctu psna Teiinopa. Pa3noxkeHne OCHOBHBIX 3JI€eMEHTapHBIX GYHKIUH B psig MakiiopeHa.
HexoTopsie NpUI0KEHUS CTENIEHHBIX PSIAOB.

[lepnoanueckne  ¢ynkuumu I'apMoHmyeckne  KonebaHuss.  TpuroHoMmerpudeckue
MHOTOWIeHBl.  TpuroHomerpuueckue  psapl.  OpTOTOHAJIBHBIE  CHCTEMBI  (DYHKIIHI.
OpTOroHanbHOCTb TPUTOHOMETPUYECKON CUCTEMBI (DYHKIIUH Ha OTpE3Ke [— ; TE].. Pan ®ypre
(yHKLIMH, OIIPENEIECHHON Ha OTPE3Ke [— ; T[], JIOCTaTOYHBIE YCIIOBUS €r0 CXOAUMOCTHU K CBOEH
¢bynkuuu (treopema Jupuxie, 6e3 nokasatenbcTBa). Panbl @ypbe 4ETHBIX U HEUETHBIX (QYHKIIMIA.
Pasnoxenue GyHKIUM, ompeneneHHoii Ha otpeske [0; T], B paa mo cunycam, B psajg 1o
kocuHycaM. Panel @ypbe Ha IPOU3BOJIBHOM OTPE3KE.

JAuddepeHunanbHoe MCYMCICHAE (PYHKIMHA HECKOJBKHX NEPEeMEHHBIX
@OYHKINA HECKOJbKUX IEPEMEHHBIX: 00JacTh OMNpeAeNeHHs, JUHUU (TIOBEPXHOCTH)
YpOBHS, CIOCOOBI rpaduyecKkoro mpeacraBieHuss QyHKIHI IBYX, Tpex nepeMeHHbIX. [Ipenen



(YyHKIMM HECKOJIBKHX IEPEMEHHBIX: OINpeelIeHue B TEPMUHAX OKPECTHOCTEH M B TEpMHHAX
nocyenoBarenbHocTed. HenmpepsIBHOCTh PYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

UacTHble NpOU3BOAHBIE (YHKIHUHM HECKOJNbKUX TMepeMeHHbIX [IpousBoanas (yHKuMH
HECKOJIBKUX IEPEMEHHBIX B TOYKE II0 3aJaHHOMY HallpaBIEHUIO0. ['eoMeTpuuecKuil CMBbICI
MPOU3BOJAHBIX [0 HAIMpPaBJICHUIO, YaCTHBIX MPOU3BOJIHBIX (YHKIUU JBYX IEPEMEHHBIX.
I'paanenT ¢GyHKIUMKU HECKOJBKMX MEPEMEHHBIX B TOYKE, T€OMETPUYECKHN CMBICI T'paJHEHTA.
HuddepennupyemMocts (QYHKIHH HECKOJIBKUX IEPEMEHHBIX, TOJHBIA 1auddepenmuan.
I'eomerpuueckuii cmpici noiaHoro AuddepeHnuana GyHKIUNA IBYX NEPEeMEHHBIX; KacaTeabHas
IUDIOCKOCTh M HOpPMajdb K NOBEepXHOCTH. HeoOXxomumble ©  JTOCTaTOYHBIE YCIOBUSA
nuddepeHimpyeMoct GYHKIIUHA B TOUYKE.

[Ipou3BoaHbIE BBICHIUX MOPSAKOB (DYHKIHUH HECKOJBKUX MepeMeHHbIX. CMelraHHbIe
MIPOU3BOJHBIC, YCIOBHS PAaBEHCTBA CMEIIAHHBIX NPOU3BOAHBIX. Jluddepennuansl BhICIIMX
MOPSAIKOB (YHKIIMM HECKOJIBKMX TepeMeHHBbIX, (opma Nn-ro muddepennmnama. Dopmyia
Tetimopa mist GyHKIIUHA HECKOJIBKUX MTEPEMEHHBIX.

Teopema o cymecrBoBaHuu HesiBHOH ¢(yHkiuu. Teopema o auddepeHIupoBaHn
HessBHOM QyHKuuu. KacartenbHas MJI0CKOCTh U HOPMaJlb K IOBEPXHOCTH, 3aIaHHON HESBHO.

Toukn »skcTpemMyma (QYHKIHHM HECKOJIbKUX IepeMeHHbIX. HeoOxoammoe ycioBue
KCTpeMyMa (YHKIMM HECKOJBKHX TepeMeHHBIX (Teopema Pepma). JlocrarouHble yclIOBUS
9KCTpEMyMa TOYKHU (PYHKI[MM HECKOJBKHX IEPEMEHHBIX B TepMHUHaX BTOporo auddepenunuaia.
Kpurepuit CunsBectpa (6€3 nokazarenbcrBa). Ciiyyaid QyHKIHHN ABYX MEPEMEHHBIX.

VY ca0BHBIN SKCTpeMyM (YHKIIMH HECKOJIBKUX NMEPEMEHHBIX MPU OJTHOM I HECKOJIBKHUX
YCIOBUSIX CBA3U. METOJ HMCKIIOYEHHUS NEepeMEeHHBIX. MeToJ] HeompeneleHHbIX MHOXKHUTENIen
Jlarpan»ka: He0OX0/AMMOE YCJIOBHUE YCIOBHOI'O 3KCTpEMyMa B TEpMHHAX JIarpaHKuaHa, NOHATHE
0 JJOCTAaTOYHBIX YCJIOBUIX YCIOBHOTO HKCTpEMyMa.

Teopema Beiiepmirpacca 11t PyHKIMH HECKOIBKHUX MEPEMEHHBIX, OMPEJCIICHHON Ha
koMmmnakre. Haubonpliee M HauMeHblllee 3HAUYE€HUs] (PYHKIMM HECKOJIBKUX IMEPEMEHHBIX B
obiacTu.

KpaTHble 1 KPUBOJIMHEITHbIE HHTErPAJIbI

3agauy, TPUBOASIIME K IMOHATHUIO JIBOMHOIO MHTEerpana. JIBOMHOW MHTErpai Kak mnpejen
MHTETPAIBHBIX CyMM. JloCTaTO4YHBIE yCIOBUS CYLIECTBOBAHUSA IBOMHOrO MHTerpana. CBOWCTBa
JBOotHOrO MHTerpana. CBejeHrne JBOMHOIO UHTErpajga K MOBTOPHOMY B Ciiydae NpsiMOYTOJIbHOM
00JIacTH MHTETPUPOBAHUS, B ClIydae 00JacTH, DJIIEMEHTApHOW OTHOCUTEIBHO OJIHOW W3 Ocei
KOOpJAMHAT. 3aMEHa IEPEMEHHBIX B JBOWHOM HHTerpaje. J[BOMHOW HMHTErpaix B HOJSPHBIX
KoopauHaTax. ['eomerpuueckue u Gu3NIECKre IPUIOKEHNS JBOMHOTO HHTETpaa.
3anauyy, NpUBOJAIINE K MOHITUIO TPOMHOIO MHTErpana. TpoiHON MHTErpan Kak mpenel
MHTETPAIBHBIX CyMM. JlOCTaTOYHBIE YCIIOBUS CyLIECTBOBAaHUs TPOWHOro mHrerpaia. CBoicTaa
TpoitHoro uHrerpana. CpeeHne TpOMHOTO HHTErpaja K IOBTOPHOMY B CIIy4ae UHTEIPUPOBAHHUS
0 MIpsIMOYroJIbHOMY HNapajlenenuneny (Opycy), B ciydae  0OJacTH MHTEIPUPOBAHMS,
3JIEMEHTapPHON OTHOCUTEIBHO OJAHOM U3 KOOPAUHATHBIX IUIOCKOCTEH, OJHOM U3 OCEH KOOPAUHAT.
3aMeHa NEPEMEHHBIX B TPOMHOM MHTerpaie. TpoilHOM MHTerpan B UUINHJIPUYECKUX U B
cepuueckux KoopauHarax. ['eomerpudeckne U (QpuU3NYECKHe MPUIOKEHUS TPOMHOTO MHTETpasa.
3agauu, IPUBOIAIIME K MOHATHIO KPUBOJIMHEWHOrO HHTETpaja 1o JUIMHE 1yTH, 110
KoopauHataMm. KpuBonuHEHHbIM HHTErpan nepBoro poja (1o AJWHE AyrH) BAOJIb IJIOCKON WK
MIPOCTPAHCTBE HOM KPUBOM Kak Ipeaen UHTerpailbHbIX CcymMM. OCHOBHBIE CBOICTBa
KPUBOJIMHEHHOr0 MHTErpajna nepsoro pojaa. CBeneHHME KPUBOIMHEHHOIO MHTErpana IepBOTO
pona x unrerpany Pumana. KpuBosinHeHsIi HHTETpasz BTOporo poja (1o KOopJaAnHaTaM) BIOJb
IJIOCKOW WM NPOCTPAHCTBEHHON KPUBOW Kak Ipenesl MHTErpalbHbIX cyMM. OCHOBHBIE
CBOMCTBAa KPUBOJIMHEMHOTO MHTErpanga BTOporo poaa. CBeneHHe KPUBOJHUHEHHOIO HHTETpalia
BTOPOro poja k uurerpany Pumana. CBsi3b MeXly KpUBOJIMHEHHBIMU UHTETpajlaMu IEPBOTO U
BTOpOro pona. IlpuioxeHuss KpUBOJIMHEHHBIX HHTErpajoB. BeruncieHnue pabOThl CUIIBI MU
KPUBOJIMHEHOM IIEPEMEIICHUN TeJa.



®opmyna 'puna. YcinoBusi HE3aBUCHUMOCTH KPHUBOJIMHEHHOTO HMHTErpajga BTOPOro pojaa OT
BBIOOpA IMJIOCKOTO KOHTYypa MHTETPUPOBAHUS, COCIMHSIONIETO IBE NAHHBIE TOYKH IUIOCKOCTH.
[TepBooOpasnas momHOTO AMddepeHana, HHTerpan oT nojgHoro mauddepeHimana Kak pa3HOCTb
3HAYCHUH MepPBOOOPa3HOM.

3agayu, TMNOPUBOASAIIME K TMOHATHUIO TOBEPXHOCTHOTO HHTErpajia 1o IUIOMIagu
MOBEPXHOCTH, MO KoopauHataMm. KBaapupyembie MOBEpPXHOCTH, IUIOIIAb [MOBEPXHOCTH.
[TonsiTue 0 MOBEPXHOCTHBIX MHTErpajiaX MEPBOTO U BTOPOTO poja, UX CBOMCTBAX, UX CBEICHUU K
JIBOMHBIM UHTErpajaM.

®opmyna Ocrtporpanckoro-I'aycca u ¢opmyna Crokca. YCIOBHS HE3aBUCUMOCTH
MOBEPXHOCTHOTO MHTErpajia BTOPOTO pojia OT BbIOOpAa MOBEPXHOCTHU, HATSAHYTOW HA JTaHHBIN
KOHTYp. YCJIOBHS HE3aBUCUMOCTH KPHUBOJHMHEWHOrO MHTErpajia BTOPOTO pojJia OT BbIOOpa
KOHTYpa MHTEIPUPOBAHUSI, COCAUHSIONIETO JBE JaHHbIE TOUKH MPOCTPAHCTBA.

CxansipHble W BEKTOpPHBIE TOJIA. ['pagMeHT CKaJaspHOrO MOJIA, OUBEPreHIUS U POTOP
BEKTOPHOTo 1oJiA. L{upKymsius BEKTOPHOTo MoJisl BAOJAb KpuBOH. IIOTOK BEKTOPHOTO MOJIsL depes3
noBepxHocTh. Dopmynsl Ctokca, OcTporpanckoro-I'aycca B 0003HaU€HUSIX BEKTOPHON TEOpUHU
nonst. I[loTeHumanbHble W cosneHOWAanbHbe TOJsA. JuddepeHunanbuple omepanud BTOPOTO
nopsiaka, oneparop Jlamnaca

4. TlepeyeHb Y4eOHO-METOAMYECKOr0 ol0ecneyeHHsl AJI CAMOCTOSITEIbHOH pPadoThI
00yYaIOIIMXCH MO TUCUHUILTHHE

CamocrosiTenbHas paboTa CTYJIEHTOB sIBJIsieTCs 0co00i popMoii opranuzanuu yaeOHOro
mporecca, IpeJacTaBisomas co0oi IUIaHHUPyeMylo, II03HABaTEIbHO, OPraHM3aLMOHHO U
METOJUYECKU HaIPaBJIIEMYIO JEATEIbHOCTh CTYICHTOB, OPUEHTHUPOBAHHYIO Ha JIOCTH)KEHUE
KOHKPETHOTO  pe3yibTaTa, OCYLIECTBIsIeMyl0 ©0e3 NpsAMOH IOMOLIM  IMpernojaaBaTes.
CamocTrosaTenpHas paboTa CTYJEHTOB SBISETCA COCTAaBHON 4acThi0 yueOHOW paboOThl M MMEEeT
[eNTbI0 3aKpeIUIeHne W yIiIyOJIeHHe TOJTY4YeHHBIX 3HAHWH U HaBBIKOB, IIOMCK M MPHOOpETEeHHE
HOBBIX 3HAHUH, a TaKXKe BBIIOJHEHHE YUeOHBIX 3aJaHuid, HOATOTOBKY K IPEICTOSIINM 3aHATHIM
n ok3ameHy. OHa mpeaycmMaTpuBaeT, Kak IpaBHiIo, pa3paboTKy pedeparoB, HalMcaHUE
JIOKJIaJIOB, BBINOJIHEHHE TBOPYECKHUX, WHIUBUIYaJIbHBIX 3aJaHUN B COOTBETCTBHM C y4ueOHOMU
IIPOrpaMMoii (TeMaTH4YEeCKUM IUIaHOM M3yY€HHUs JUCHUIUINHBI). TeMa A Takoro BBICTYIUICHHS
MOXXET OBITh NpEJIOKEHA MpernojaBareiaeM WIM H30paHa caMUM CTYJIEHTOM, HO MaTepHai
BBICTYIUICHUSI HE JOJDKEH IyOIMpoBaTh JIGKIMOHHBIM Marepuas. PedeparwBHBIN MaTepuan
CIIy’)KHT JOTIOJTHUTENbHOW MHpopManmei s paboThl HAa MPAaKTHYECKHX 3aHATHIX. OCHOBHAsS
I[eJTb TAaHHOTO BHJIa pabOTHI COCTOHUT B OOYYECHHH CTYACHTOB METOJaM CaAMOCTOSTENIbEHOM paboThI
¢ y4eOHbIM MaTepHasioM. [[/1sl TOJIHOTHI YCBOEGHUS T€M, BHIHECEHHBIX B MPAKTUYECKUE 3aHATHUS,
TpebyeTcst paboTta ¢ mepBoucToyHMKamMu. Kypc mpenycMmaTrpuBaeT caMOCTOSITENIbHYIO paldoTy
CTYJEHTOB CO CIEIHalbHON nuTepaTypoil. Cieqyer OTMETUTh, YTO CaMOCTOsATENbHas paboTta
CTYJIEHTOB pe3yJIbTaTHBHA JINIIb TOTJA, KOTJ]a OHA BBIITOJHAETCS CHCTEMaTHYECKH, TUTAHOMEPHO
U IIeJICHANIPABJICHHO.

3amaHusi  UIT CaMOCTOSATENBHOW  pabOThIl  NMPEAyCMaTPHBAIOT  HCIOJB30BAHHE
HEOOXOJUMBIX TEPMHHOB W TOHATHH 10 mpoOiematuke Kypca. OHHM HalenWBalOT Ha
MPaKTHYECKYI0 paboTy MO MPUMEHEHHMIO M3y4aeMOro Marepuaia, IOUCK OMOInorpapuaeckoro
Marepralia U SJIEKTPOHHBIX MCTOYHUKOB HWH(OpPMANNK, WITFOCTPATHBHBIX MaTEpHAIOB. 3aJaHUs
[0 CaMOCTOSITENbHOI paboTe MJaroTCs N0 TeMaM, KOTOpble TpeOylT JONMONIHHUTEIbHON
popabOTKHU.

O6mmii 00BeM CaMOCTOSTENbHOW pabOTHl CTYIEHTOB IO JHUCHMIUIMHE BKIIOYAET
ayIMTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSATEIbHYIO paOOTy CTYy/I€HTOB B TEUEHUE CEMECTpa.

AynuTopHas caMoCTOsITeNbHas padoTa OCYIIECTBISIETCS B ()OpME BBIMOIHEHMS TECTOBBIX
3aJaHui, Keic-3a7a4, MUCbMEHHBIX MPOBEPOYHBIX PabOT MO AUCLHUIUINHE. AyIUTOpHAs



camocTosTeNnbHas paboTa obecrieueHa 6a30i TECTOBBIX MaTepUajoB, Kelc-3a1ad 1o pa3aenam
JTUCITUTIITUHBI.
BueayautopHast camocTosTeNbHast padoTa OCYIIECTBIETCS B popMax:
- TOJATOTOBKH K YCTHBIM JOKJIa/IaM;
- pemieHue 3a7a4 (IOMAIIHUX 33JaHUI) 10 M3y4aeMbIM TeMaM;
- BBIIIOJIHEHHE TPYMIOBBIX MHTEPAKTHBHBIX 3aJaHHU.

Jna camocmoamenvHoll n0020MOBKU K 3AHAMUAM RO OUCUUNIUHE DEKOMEHOYemcs
UCROJIb308AMb YUECOHO-MEeMOOUUeCKUe MAmepuabl:

1. Bonkora H.A., CromsipoBa U.B., ®onuamora E.B. MHctopus maremaruku: ydeOHO-
METOIMYECKUE pexoMeHaanuu. —Y nbsiHoBcK. Yl TIY um. M.H. Ynssanona. 2017 — 39 c.

2.  Kownomnesa N.B., Cubupesa A.P. UcciienoBanue GyHKINA: METOIUYECKUE YKa3aHUS. — 2¢€
3. ucnp. —YaesHoBck: Yal'TY, 2013. —32 c. — 2017 [DneKTpOHHBIH .

3. Konomuena 1.B., Cubupesa A.P. IIpenensl u HenpepbIBHOCTh: MeToaNUECKUE YKa3aHUs. -
Vapsaosek: YalI'TVY, 2004. - 34 c¢. — 2017 [DneKTpOHHBIH .

4, MaremaTuueckuii aHanu3. BBenenue B aHanus: yueOHO-METOAUYECKOE MTOCOOUe s

cTyneHToB HampasyieHus moaroroBku 44.03.05 «Ilenarornueckoe oOpaszoBaHue», MPOGUIN
«Maremaruka. Madopmaruka», «Maremaruka. IHOCTpaHHBIN S3bIK», «PHu3nka. MaTremaTukay
n 44.03.01 «llemarormueckoe oOpa3oBanue» mnpodmib «Marematuka». Ksanuduxanus
(crenens) BblTycKHMKA: OakanaBp. MakeeBa O.B. — Ynbsnosck. Yal'llV um. M.H. YinbsHoBa,
2017.—-49 c.

5. Pacnyteko T. Bb., CubupeBa A.P. OyHKIIMH HECKOJIBKUX TEPEMCHHBIX: METOJIHMYCCKHUE
ykazaHus. —YibsHoBck: Yal' TV, 2004. — 32 c. — 2017 [DneKTpOHHBIH|.

6. Pacnyteko T.b., CubupeBa A.P. [luddepenuunanbHoe ucuucieHue QyHKUUA OIHOU
nepemennor. Yal'TY, Yaesanosck, 2001. —36 ¢. — 2017 [DneKTpOHHBIH .

1. Cubupesa A.P., Paciyteko T.b. MeTonbl HHTETpUPOBAHUSA. METOAMYECKUE YKAZAHUS IS
CaMOCTOATENBHON paboThl crynentoB. U3a. 2-e. — Yaearosck: Yal'TY, 2005. — 40 c. — 2017
[OnexTpoHHBIH].

8. Cubupesa A.P., Purep T.B. Kparusle nunrerpansl. MeTonuueckue yKazaHusi K TUIIOBOMY
pacdeTy 1o BbIcuIel MmaTemaTuke. —YabsiHOBCk: Yl TV, 1997. — 32 c. — 2017 [DneKTpoHHBIH].
9. CubupeBa A.P., CasunoB H.B. KauecTtBeHHble 3amauM M KOHTPIPUMEPHl Ha TEMY
«IIpenenwvr»y. MeToaudeckue ykaszaHus. — YiubsHoBck: Yal'TY, 2001. — 32 c. -2017
[OnexTpoHHBIH].

5. HpnMeprle OICHOYHbBIC MaTepuaJibl IJIA M[NPOBCACHUNA TEKYIIEro KOHTPOJIA
YCnneBaeMoOCTH U l'[pOMe)KyTO‘lHOﬁ aTrecranuun Oﬁy‘-lalOlIII/IXCH mo JMCIOMIIJINHE

Opranu3anusi ¥ NpPoBeieHHE ATTECTAMH CTYJAEHTa

®I'OC BO opueHTHpOBaHBI NMPEUMYLIECTBEHHO HE Ha COOOIIEHHE OO0ydaromemMycs
KOMIUIEKCA TEOPETHYECKUX 3HAaHWHM, HO Ha BBIPaOOTKY y OakajgaBpa KOMIETEHIHH —
JMHAMHYECKOro Habopa 3HaHUIl, yMEHHUH, HABBIKOB M JINYHOCTHBIX Ka4e€CTB, KOTOPHIE MTO3BOJIAT
BBIIIYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPyJa M YCHEIIHO NPpOQeCCHOHATIBHO
pealn30BbIBATHCA.

B mponecce oneHkn 6akaiaBpoB HEOOXOIUMO HCHOIB3YIOTCS KaK TPAJUIMOHHBIC, TaK U
WHHOBAITMOHHBIC THUIIBI, BHUIABI H q)OpMBI KOHTPOJIA. HpI/I OTOM MHNOCTCIICHHO TpaaWulIUOHHBIC
CPEICTBAa COBEPUICHCTBYIOTCS B pyclleé KOMIETEHTHOCTHOTO MOAXOAd, & HHHOBAIIMOHHBIE
CPE/CTBa aJaNTHPOBAHbI JUI1 MOBCEMECTHOTO MPUMEHEHUS B POCCHUHUCKON BY30BCKOW IMpPaKTHKE.



Heab npoBeleHHs aTTECTALMU — IMPOBEPKAa OCBOCHUS 00pa30BATENBHOW MPOTpPaMMBbI
TUCHUTITMHBI-TIPAKTUKYMa Yepe3 c(hOpMUPOBAaHHOCTH 00pa30BaTEIbHBIX PE3yJIHTATOB.

IIpome:kyTouHast aTTecTalMsl OCYLIECTBISETCS B KOHIIE CEMecTpa M 3aBepllaer
W3y4YeHUE JUCLHUIUIUHBI; IMOMOTaeT OLEHUTh KPYIHBIE COBOKYIHOCTH 3HAHUW U YMEHHH,
(dhopMupoBaHuE OINpeEICHHBIX KOMIETECHITUH.

OLEHOYHBIMU CPEICTBAMM TEKYILLEro OLEHHUBAHUS SBISIOTCS: JOKJIAA, TECThl IO

TEOPETHYECKUM BOIPOCaM AUCIUIUIMHBL, 3allUTa MPaKTH4YeCKuXx pabor u T1.m. KoHTpoib
YCBOGHHUS MaTepuajla BeJeTCS pEeryJsipHO B TEUYEHHE BCETO CeMecTpa Ha MpaKTHYeCKHX
(ceMuHapckux, 1a00paTOPHBIX) 3aHATHUSX.

Ne
/1

CPEACTBA OLIEHHNBAHUSI,
UCTIONB3yEMBIC AJISI TEKYILETO OLICHNBAHMS ITOKa3aTeIs
(hopMHpOBaHUS KOMIIETCHIINU

O6pa3zoBaTeybHbBIC
Pe3yabTaThl JUCIUTUIHHBI

OC-1. KonrponwsHas padota «IIpenen u
HETIPEPHIBHOCTH)»

OC-2. KoutposnbHas paborta «IIponsBoanbie»
OC-3. Keiic-3anaun «MccnenoBanue
byHKIUI»

OC-4. [IpumepHbIii mepedeHb TEM JOKIAI0B U
pedepaTon

OC-5. KonrponbHas padbota « MeToabl
WHTETPUPOBAHUS»

OC-6 . KonrponbHas pabota «lIpuiiosxxeHus
OTIPENIeTICHHOTO UHTErpaia

OC-7. IlpumepHBbIil TIEpeyeHb TeM JOKIAA0B U
pedepaTon

OC -8. KonrpounbHas padota «Psib»

OC-9. NnnuBupayansHoe 3ananue «DyHKIUH
HECKOJIbKUX MTePEMEHHBIX)

OC-10. Konrpounbnas padora «KpaTHbie
WHTETPaJIbI»

OC-11. IlpumepHbIil IepeyeHb TEM JOKIAI0B U
pedeparon

OC-12. Tect g NPOBEPKH OCTATOYHBIX
3HaHUU

OueHovHbIE CpeACTBA AJISl IPOMEKYTOYHOM
aTTecTanun
3a4eT (AK3aMeH)
1,3,4 cemecTpsbl 9K3aMeH B (hOpMe yCTHOTO
cobece1oBaHUS
OC-13. Dk3amen (1 cemectp)
OC-14.9k3ameH(3 cemectp)
OC-15.9k3ameH(4 cemecTp)

OP-1. 3Haet MeTObI KPUTUIECKOTO
aHaIu3a ¥ CUHTEe3a HH(pOpMaIUK
OP-2 YMmeeT NpUMEHATh CUCTEMHBII
MOJIXOJT JJISl PELICHUS TOCTABICHHBIX
3a1au

OP-3 Bitageet HaBbIKaMu pequieKcun
IO TTOBOJTy COOCTBEHHOW U 4YKOH
MBICIHTEIBHOM 1A TEIbHOCTH

OP-4. 3Haet poab U MecTo
MaTeMaTHKH B 0011el KapTHuHE
HAY4YHOT'O 3HAHMUS;

OP-5. 3naer cTpykrypy, cocTtaB u
JUIAKTUYECKUE eAMHULIBI COJIEPIKAHUS
HIKOJBHOTO Kypca MaTeMaTHKH.

OP-6 ymeer ocymiecTBISITH OTOOp
y4eOHOro COJAEp)KaHMs s €ro
peanu3aluM B Pa3IU4HBIX (PopMax
0o0y4yeHHUss B COOTBETCTBHUM C
COBpPEMEHHBIMU TpeOOBaHUAMHU K
00pa3oBaHUIO.

OP-7 Bnaneer nelicTBUEM
NPOEKTUPOBAHUS PA3INYHBIX (HOPM
y4eOHBIX 3aHATHUH,

OP-8 BnazeeT HaBBIKOM PUMEHEHHS
Pa3IMYHBIX METOAOB, IPUEMOB U
TEXHOJIOTHI B 00y4eHUHN
MaTeMaTHKe.

OP-9. 3HaeT XxapakTepUCTUKY
JMYHOCTHBIX, IPEIMETHBIX U
MeTanpeAMETHBIX pe3yJIbTaTOB B
KOHTEKCTE 00yUYEeHUs] MATEMATHUKE;
OP-10. 3naet ocobeHHOCTH
MHTErpaly y4eOHbIX IPEAMETOB JUIS
OpraHU3alMy Pa3HbIX CIIOCOO0B
yueOHOM 1A TETbHOCTH

OP-11 Ymeer oka3bIiBaTh
MIe1arOrMYECKYI0 TOJIEPKKY
00y4aroImuMcst B 3aBUCUMOCTH OT UX
00pa30BaTeNIbHbIX PE3YJIbTATOB,;




OP-12 Ymeet opranu3oBbIBaTh
y4eOHBIN MPOLIECC C UCTIOTB30BAHIEM
BO3MOXKHOCTEH 00pa30BaTeIbHOM
Cpelbl JUIsl pa3BUTHUS MHTEpEca K
IIPEIMETY B paMKax YPOUHOU U
BHEYPOUYHOU NE€ATEIBHOCTH.

OP-13. Biageet HaBbIKaMu
OpraHM3ALIMU U IPOBEJICHUS 3aHATUH C
HCIIOJIb30BAHUEM BO3MOKHOCTEMN
00pa3oBaTeNbHOM Cpelibl IS
JIOCTHKEHUS 00pa30BaTEIbHBIX
PEe3yNIbTaTOB M 00ECTIeUeHHsI Ka4eCcTBa
y4eOHO-BOCTIUTATEIBHOTO IpoIecca
CpelCTBAaMU MAaTEMATHKH.

OnucaHue OIEHOYHBIX CPEICTB M HEOOXOJUMOIo 00OpyJIoBaHUS (IEMOHCTPALIMOHHOIO
Marepuana), a TaK JX€ MpoLeAypbl M KPUTEPUM OLEHUBAHUS WHIUKATOPOB JOCTHXKEHMS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax uxX (OpPMUPOBAHUS B MPOLIECCE OCBOEHHsS 00pa30BaTENILHOI
IporpaMMbl MpezacTaBieHbl B @DOHJE OILEHOYHBIX CPEACTB [UIsl TEKYIIEero KOHTPOJIS
YCIEBA€MOCTH U IMPOMEXKYTOUYHOH aTTecTalluy O JUCIUILINHE.

Mamepuansl, ucnonv3yemoie 0713 meKyuieco KOHMPOJia ycneeaemocmu
odyuaruwuxca no OuUcCyuUnIUHe
Matepuaisl 11l OpraHUu3alMK TEKYIeH aTTeCTalluu MPEICTABICHBI B I1.5 MPOTPaMMBbI.

Mamepuanwl, ucnonv3yemoie 0714 RPOMENCYMOUHO20 KOHMPOIA YCHECAeMOCHU
obdyuarowuxcs no oucyuniune
OC-13. Dk3ameH.
[TpuMepHBIii TIepeyeHb BONPOCOB K 9K3aMEHY
UucoBble MHOXECTBA.
JlelicTBUTENbHBIC YMCIA.
OrpaHu4eHHbIE UUCIIOBbIE MHOKECTBA. OKPECTHOCTh TOUKH.
Oyukiusa. CrnocoObl 3a1aHust GyHKITAN.
OcHOBHBIE dIeMEHTapHbIe (PYHKIUY.
YucnoBele MOCIIE0BATENEHOCTH.
[Ipenen mocienoBaTeabHOCTH.
beckoneuno wmanbsle u OeckoHeyHO Oonbiiue mnociaenoBaTenbHOCTH. CBoicTBa
OECKOHEYHO MAJIbIX.
9. Apudmerndeckue ornepanuu HajJ npeaeiaMH.
10. [IpenenbHbBIN IEPEXO]] B HEPABEHCTBAX.
11. Ilpenen MOHOTOHHOW YHCJIOBOM IOCIIEIOBATEIHHOCTH.
12. Yucno e.
13. [oamocnenoBarensHOCcTH. Teopema bonpmano—Beiiepmrpacca.
14. Tlpenen QyHKUMU B TOUKE (pazIUyYHbIE OMpEAENICHUS, IPUMEPHI, WLTIOCTPALIH).
15.Tlpenen ¢yHKuMM Ha OCCKOHEYHOCTH (pas3lU4YHBIC OMNpENCTCHHs, TMPHUMEPHI,
WJUTIOCTPAITUN).
16. beckoneyno manbie u OeckoHeuyHO Oonbpmue GyHKIMH. CBONWCTBAa 0ECKOHEYHO MasbIX.
Teopema o cBsi3u npeaena GyHKIUH 1 OECKOHEUHO MaJIOW (DyHKIIHH.
17. OcHOBHBIE TEOPEMBI O TIpeaenax QyHKIIHH.
18. [1epBblit 3amedaTeNnbHBIN Ipeaed.
19. Bropoii 3amedaTenbHbINA TTpee.

NGk~ WNE




20.
21.
22.
23.
24,

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

CpaBHeHMEe 0€CKOHEYHO MaJbIX (PYHKIHUH.

OKBHUBAJICHTHbIE OECKOHEYHO Majble (YHKIHH.

HenpepbiBHOCTh (hyHKIMU B TOYKE (MPUMEPHI, WLTIOCTPALIUH).
Onnocroponnue npeznensl. Touku paspeiBa QyHkmuu. Mx xmaccudpuxamms.
HenpepsiBHOCTB (hyHKIIMM Ha MHOXecTBe. CBOMCTBA HENMPEPBIBHBIX (DYHKIUA.

OmnpeneneHrue TMPOU3BOAHON  (QYHKIIMM  OJHOW  JMEWCTBUTEIBHOW  TIEpPEMEHHOM.
®PU3NYEeCKU CMBICI TPOU3BOTHOM.

HuddepenupyemMoctsb GbyHKIUH. Bzaumocss3b HENPEPBIBHOCTHU u
nuddepeHITupyeMOCTH.

[IpaBuna qudpepenunpoBanus.

Boruncnenne mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMU.

HuddepenuupoBanue cioxHbX GyHKIUH. [IponsBogHas oOpaTHBIX (QYHKUUH.
JuddepeHnupoBanue mapaMeTpuueck W HESIBHO 3aJIaHHBIX (DYHKITHIA.

Huddepennuan u ero npuMeHeHue.

[TpousBoaHbe U MUQGepeHInaNbl BEICIINX TTOPSIKOB.

Kacarenpnas npsmas. ['eomeTprudeckuii cMbIca mpou3BOAHON U auddepeHnuaia.
OcHoBHbIE Teopembl U HEepeHIINaTFHOTO UCYUCTICHHUS.

MuorowieH u popmyna Teinopa.

ITpaBuio Jlonurans.

3ameuanue. Tema «JduddepenunanbHoe wucuucinenue (ucciaegoBaHue (QYHKIUN)»

u3y4yaercs BO BTOPOM CeMeCTpe B paMKax JIUCHMIUIMHBI «MareMaTudyeckue OCHOBBI
nH(pOpMaTUKHN (MAaTEMaTHUUECKUN aHAIU3)»:

37.

38.

39.

40.
41.

HccnenoBanue (QyHKIUH C TOMOIIBIO MPOW3BOAHBIX (MOHOTOHHOCTH, IPU3HAKH
MOHOTOHHOCTH).

HccnenoBanue (QyHKUMM C TMOMOUIBIO IPOU3BOAHBIX (IKCTPEMYMBI  (YHKIHH,
HE00X0MMOE YCIIOBHE IKCTPEMyMa U JJOCTAaTOYHOE YCIOBHUE SIKCTPEMYMA).
HccnenoBanue GyHKIMM ¢ TOMOIIBIO MPOU3BOAHBIX (BBITYKIOCTh (YyHKIIMH, TOUKU
neperu6a). [Tnan nmocrpoenus rpadguka GyHKIIHH.

ACHUMIITOTHI.

HaubGonpiiee n HanMeHbIee 3HaUYeHUS (PYHKIIMU Ha OTpPE3KE.

HpI/IMepHLIe NMPAaKTHYIECKHE 3a/JaHUA K IK3AMEHY

3X 5—2x

1. Haiitu lim

x>0 arcsin4dx

2. Haiitn npousBoanbie 1-ro U 2-ro mopsiika oT (yHKIMH, 33JaHHONW HapaMeTPHYECKU

x =3arccos t, Y =2V1—t?

3. HaiiTi acuMOTOTHI U IOCTPOUTH IpaduKu QyHKIUH.

y=(x2+1)/\/m.

ok

~

OC-14. Dk3ameH
IIpuMepHBIN IepedYeHb BOIIPOCOB K IK3AMEHY

IlepBooOpasHast (yHKIUS U HEOIPEAeIICHHBIN WHTETpall.
CBoiicTBa MepBOOOPa3HBIX U HEONPEACICHHBIX HHTEIPAJIOB.
TaGnuiia MHTErpaioB.
OcCHOBHBIE METOJIbl MHTETPUPOBAHUS (HETIOCPEACTBEHHOE, METO] 3aMEHBI IEPEMEHHON).
OcCHOBHBIE METOJbl MHTETPUPOBAHUS (MHTEIPUPOBAHUE IO YACTAM).
HHTerpupoBanye NpoCTEHIINX NMPABWIBHBIX PAlMOHAIBHBIX (QyHKIMH. OO01iee npaBuiio
MHTETrPUPOBAHMS PALlMOHAIBHBIX (DYHKIU.
WuTerpupoBaHue TPUTOHOMETPUYECKUX (QYHKITHH.
HHTerpupoBanrie HEKOTOPBIX BHUAOB HPPALMOHAIBHOCTEHN.
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19.
20.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.
35.
36.
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45,
46.
47.

Onpenenennplii uaTerpan (uaterpan Pumana). Ero reomerpudeckuii cMmbIcCi.

OcCHOBHBIE CBOMCTBA ONPEICICHHOTO UHTETpaa.

Kiacesl uaTerpupyeMsIx QpyHKIUH.

OmnpeneneHHpli  MHTErpas  Kak  (YyHKUOUS  BEpxXHero mpezena.  Boruncienue
onpexaeneHHoro unrerpana. ®opmyna HeroTona—JleitOuuria.

WHrerpupoBaHrne METOJIOM IOJCTAHOBKH, METOJIOM MHTETPUPOBAHMS IO YACTAM.
WnTerpupoBanue 4eTHBIX U HEYETHBIX (DYHKIUI B CUMMETPUYHBIX HpeJeliax.
Heco6c¢cTBennbie unterpaisl (1 u 2 pomaa).

['eomeTpryeckne MPUIIOKEHUST ONPEEICHHOIO0 HHTErpaa.

ILnomans KpUBOIMHEWHOW Tpamnelyu, IIOoMaab KPUBOJIMHENHOTO CEKTOpa.

JnvHa nyru miockon KpuBoi.

Brruucinenue ob6bema Teln MO M3BECTHBIM IUIOMIAJSAM IMapajuleNbHBIX cedeHui. O0bem
Teja BpallleHHUs .

[Imomiane NOBEPXHOCTH TeNa BpallleHHUs.

[TpunoxeHus: onpeaeseHHOro UHTErpana B (QH3HKe.

OCHOBHBIE TIOHSATHS TEOPUHM OOBIKHOBEHHBIX AU (EepEeHIHATbHBIX  YpPaBHEHHIA.
Huddepennnansupie ypaBHEHUS C Pa3AeSIONIMMUCS TTEPEMEHHBIMU.

3amaun, npuBoIAIIMe K MU QPepeHINATbHBIM YPAaBHEHHUSM.

Yucnosble psiabl.

CBoiicTBa YUCIOBBIX PSJOB.

Heo6xonumblil IpU3HAK CXOAMMOCTH.

3HaKoMmoCTOsIHHBIE psAbl. OOUINI MPU3HAK CXOIUMOCTHU MOJIOKHUTEIBHBIX PSIOB.
[Ipu3Haku cpaBHEHUS.

Psaner ¢ neorpunarensupiMu wieHamu. [Ipusnak Jlamambepa.

Psinbl ¢ HeoTpuLaTenbHbIMU uieHaMu. PagukanbHbii npusHak Komm.

Psnel ¢ HeoTpunaTenbHeIMuA WieHaMu. MHTerpansHblil npu3Hak Komm.
3HaKkomepeMeHHble H 3Hakodepexyromuecs psaabl. [lpusznak Jleibnuna. OOmmii
JIOCTATOYHBIN MPU3HAK CXOJIUMOCTH 3HAKONIEPEMEHHBIX PSIIO0B.

AOCONIOTHO ¥ YCJIOBHO cCXOAsIIMecss 4YHciIoBble psaabl. CBoiicTBa a0CONIOTHO
CXOJSIINXCS YACIOBBIX PSIJIOB.

DyHKIIMOHATBHBIE TOCIIEIOBATEILHOCTH U psAabl. CymMma (GyHKIIMOHATBHOTO psilia
O0iacTh CXOOUMOCTH.

PaBHOMepHas cxoauMocTh (YHKIMOHANBHBIX psinoB. [Ipu3Hak Beiiepmtpacca.

CBoiicTBa paBHOMEPHO CXOIAIINXCS (YHKIIMOHATIBHBIX PSI0B.

Crenennsle psiabl. Teopema Abens.

Pannyc un uaTEpBan CXOAUMOCTH CTENIEHHOTO Psia.

CBolicTBa CTENEHHBIX PSIOB.

®opwmyna u psaa Teitnopa. TeopeMsl 0 cxonuMocTH psifa Teinopa.

Pa3nosxeHne 0CHOBHBIX 2JIEMEHTAPHBIX PYHKIUU B psil MakiopeHa.

Hekotopsle npuinoxeHrs CTENEHHBIX PSAIOB.

Tpuronomerpudeckue psabl. OpTOrOHATBHBIE CUCTEMBI QyHKIUH. TpUroHOMeTpUIecKas
CHUCTeMa KaK OpPTOTOHaJIbHAsg CHCTEMa B MPOCTPAHCTBE (YHKUUM, UHTETPUPYEMBIX C
KBajJipaToM. Pa3noxkeHne mo opToroHaibHON cUCTEME (PyHKITUH.

Psan ®@ypbe ¢pyHKIMH BelIeCTBEHHON MepeMeHHON Ha oTpeske [-m; 7. EauHcTBeHHOCTD
paznoxxeHus: QyHKIIMU B TPUTOHOMETpHIECKHH psif. JlocTaToOuHbIe YCIOBHS CXOAMMOCTH
psana dypee k cBoel GpyHkiuu (Teopema Jupuxie).

Pasnoxxenune B psasl ypre QyHKIMi, 3ananubix Ha (-1,1).

Psanpr @ypbe 4eTHBIX U HEUETHBIX (DYHKITHH.

Paznoxenne GyHKIUMHU B psJi IO CHHYCAaM U B PsiJ] 0 KocuHycaM Ha otpeske [0; ).

Psn @ypre Ha MPOU3BOIBHOM OTPE3KE.



How

10.

11.

48. OyHKIIMN HECKOJBKHUX TIEPEMEHHBIX: OOJIACTh OIpEeNeNICHUs, JUHUU (ITIOBEPXHOCTH)
YPOBHSI, CHOCOOBI TpaUIECKOTO MpeICTaBICHHs GYHKIIUHA JBYX, TPEX MEPEMEHHBIX.

49. Tlpenen GpyHKIMN HECKOIBKUX IEPEMEHHBIX: ONpPECICHIE B TEPMUHAX OKPECTHOCTEH U
B TEpPMHHAX IMOCJIEAOBATEIbHOCTEH. HenpepblBHOCTh  (QYHKIHMH  HECKOJIBKUX
MePEMCHHBIX.

50. YactHble mpou3BOAHbIE (YHKIIMH HECKOJIBKUX MEPEMEHHBIX

51. IIpousBoaHast PyHKIHH HECKOJIBKHUX IMMEPEMEHHBIX B TOUKE MO 3aIaHHOMY HaIlpaBJICHUIO.
I'eomerpuueckuii CMBICT TPOWU3BOAHBIX I10 HAIPABICHUIO, YACTHBIX IPOU3BOIHBIX
(yHKIHMH IBYX I€PEMEHHBIX.

52. I'panueHt (yHKIIUM HECKOIBKMX NEPEMEHHBIX B TOYKE, T€OMETPHUYECKUN CMBICI
IpaJiueHTa.

53. uddepenurpyeMocTb (PyHKIMU HECKOJBKUX TEPEMEHHBIX, MOJHBIN auddepeHiua.

54. T'eomeTpudeckuii cMbICT TONHOTO nuddepernuana (QyHKIHH ABYX TEPEMCHHBIX;
KacaTelbHas TNIOCKOCTh M HOPMaJib K IIOBEPXHOCTH.

55. Heob6xonumble U 10cTaTOUHbIE YCIIOBHS UG GEpeHIUPYEeMOCTH (PYHKIMU B TOYKE.

IIpumepHble MpaKTHYECKHE 32JaHUS K IK3aMeHY

1. VccnenoBaTh HA CXOAUMOCTH PSIT

= n 2n+1
2 () ———

— n(n+1)
2. Paznoxuts ¢yHkuro B psag Teinopa o creneHsm X
sh2x

it

X

3. Haiitu dz (Bx+4y)* =X -y

OC-15. Jk3ameH.
[TpuMepHBIil mepedeHb BOIPOCOB K IK3aMEHY

[Ipon3BojHbIE BBICIIMX MOPSAKOB (YHKIIMM HECKOJbKHX IepeMeHHbIX. CMellaHHbIe
MIPOM3BOIHBIC, YCIOBUS PABEHCTBA CMEIIAHHBIX MPOU3BOIHBIX.
Juddepennunansl BRICIINX TOPAAKOB (QYHKIIMH HECKOIBKUX MEPEMEHHBIX, (hopma N-ro
muddepennmnana.
®opwmyina Teiinopa ns GyHKIUA HECKOTBKUX MTEPEMEHHBIX.
Teopema o cymiecTBoBaHWM HesABHOUW QyHKumH. Teopema o nuddepeHIupoBaHNN HESIBHOM
¢ynkuun. KacarenpHas miockoCcTh 1 HOpMaib K MOBEPXHOCTH, 33JaHHOW HESIBHO.
Toukn okcTpemyma (YHKIIMM HECKOJbKHUX THepeMeHHbBIX. Heobxoaumoe yciosue
9KCTpeMyMa (YyHKIMH HECKOJIBKUX IIepeMEeHHBIX (Teopema Pepma).
JlocTaTouyHbIE€ yCIOBHS SKCTPEMYMa TOUYKU (PYHKLIMHM HECKOJIbKMX IEPEMEHHBIX B TEPMHHAX
BTOpOTO nuddepenmana.
Toukm skcTpemyma GYHKIMHM HECKOJBKMX mnepemeHHBIX. Kpurepuit Cunbectpa (0e3
nokasarenbcTBa). Cioydail QyHKIIMN JBYX ITEPEMEHHBIX.
VYcaoBHBIN 3KcTpeMyM (YHKIMM HECKOJBKUX MEPEMEHHBIX IPU OAHOM WM HECKOJbKHUX
YCIIOBUSX CBS3H. MeTOI HCKITIOUEHUS TEPEMEHHBIX.
Meron HeomnpeneneHHbIX MHoOxuUTeneil Jlarpanka: HEOOXOAMMOE YCIOBHE YCIOBHOIO
KCTpEMyMa B TE€PMHUHAX JAarpaH)XHWaHA, MOHATHE O JOCTATOYHBIX YCJIOBHUSX YCIOBHOTO
KCTpEMyMa.
Teopema Beiiepmrpacca mis (QYHKIHM HECKOJIBKHUX IEPEMEHHBIX, OIPENEIICHHON Ha
koMmmakTe. Haubompiiee n HauMmeHbllee 3HAUCHUS (YHKIHUHM HECKOJIBKHX TMEPEMEHHBIX B
obmacTu.
3amaun, IPUBOJAIINE K TOHATHIO JIBOMHOTO WHTETpaja.
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. JIBOMIHON WHTErpal Kak TIpeAed HWHTErpalibHBIX CyMM. JlOCTaTOYHBIE  YCIOBUSA
CYIIECTBOBAHUSI IBOMTHOI'O HHTETpaIa.
CBoiicTBa JIBOWHOTO HMHTErpaa.
CBeneHue JABOWHOIO MHTErpajia K IOBTOPHOMY B Ciydyae MNpsIMOYTOJbHOM oOnactu
WHTETPUPOBAHUSA, B cliydyae o0OJIaCTH, DJIEMEHTApHOW OTHOCUTENIBHO OJHOW U3 oceil
KOOpJUHAT.
3aMeHa NepeMEHHbIX B JIBOMHOM HHTerpajie. /[BoHHOI MHTErpain B MOJSPHBIX KOOPAHWHATAX.
I'eomerpuueckre u (QU3MUECKUE MPUIIOKEHHS ABOHHOTO MHTErpaa.
3anaum, NPUBOIALINE K MOHATHIO TPOMHOIO MHTErpasa.
TpoitHOM HHTETpa KaK NPeaesl HHTETPaIbHBIX CYMM.

JocTaTounble ycIOBHS CYIIECTBOBAHUS TPOWMHOTO HWHTETpaja.

CBoiicTBa TpOHMHOTO MHTErpaa.

CBelneHMe TpPOWHOrO MHTErpaja K IOBTOPHOMY B Cllydyae HWHTETPUPOBAHUSA IO
MpsIMOYTroJIbHOMY mapasuienenuneny (Opycy), B ciaydae oOJacTH MHTETPUPOBAHMUS,
3JIEMEHTAapHONW OTHOCHUTENIIBHO OOHOW W3 KOOPAWMHATHBIX IUIOCKOCTEH, OOHOW W3 OcCeu
KOOpJUHAT.
3aMeHa NEPEMEHHBIX B TPOWMHOM HHTerpane. TpoHHON MHTErpal B LUIMHIPUYECKUX U B
chepruyecKnX KOOpIUHATAX.
I'eomerpuueckue U pu3nueckue NPUIOKEHUS TPOHHOIO MHTErpasa.
3agayu, MPUBOASIIME K TMOHATHIO KPUBOJIMHEMHOTO MHTErpajia Mo JJIMHE JYyTH.
KpuBonuHelHsllf uHTErpam mnepBoro poga (o JUIMHE JAyrd) BJIOJb IUIOCKOH WIH
IIPOCTPAHCTBE HOM KPUBOM KaK IIPEIET HHTEIPAIBHBIX CYMM.
OcHOBHBIE  CBOMCTBa  KpPHUBOJMHEHHOro  HWHTerpajga mnepBoro poxa. CaeneHue
KPUBOJIMHEMHOr0 HHTErpajia nepBoro poja Kk uHrerpainy Pumana.

[Ipunoxenus kpuBoiauHeitHoro nurerpana 1 pona.
KpuBonuHelHbIlf HHTErpag BTOpPOro pojaa (10 KOOpAWMHATaM) BJAOJb IUIOCKOH WU
MIPOCTPAHCTBEHHOM KpHUBON Kak Npefen HHTEerpalbHbIX cyMM. OCHOBHBIE CBOWCTBa
KPUBOJIMHEMHOr0 MHTErpajia BTOporo pojaa. CeefgeHrne KpUBOJUHEHHOTO HHTErpaia BTOPOTo
pona k uHTerpany Pumana. CBs3p MeXJy KPUBOJIMHEMHBIMU HHTETpajlaMH IMEPBOrO H
BTOPOI'0 poJa.
[IpunoxxeHus: KPUBOIMHEHHBIX MHTETrpasioB 2 pona. BwrunciaeHue pabOTHl CHIBI TPHU
KPUBOJIMHEMHOM NEPEMEILIEHUH TENa.
®opmyna ['puHa. Beruucnenue mionajeid ¢ NOMOIIbI0 KPUBOJIWHEWHOrO HHTErpala.
VYcnoBus HE3aBUCHMOCTH KPUBOJIMHEWHOIO MHTErpaja BTOPOro poja OT BbIOOpPA IIOCKOIO
KOHTYpa MHTErPUPOBAHMUSI, COCAUHSAIONIErO IBE JaHHbIE TOYKH IUIOCKOCTU. [lepBooOpa3Has
nosiHoro augdepeHnnana, HHTErpan oT NojJHoro nuddepeHiuana Kak pasHOCTh 3HAYEHUH
IepBOOOPa3HOM.
3anauyu, NpUBOASAIIME K MOHATHIO MOBEPXHOCTHOIO MHTErpaia IO IUIOIIAAN MOBEPXHOCTH.
KBanpupyembie MOBEpXHOCTH, MIIOIIA/Ib TOBEPXHOCTH.

ITonsiTue O MOBEPXHOCTHBIX HHTErpanax IEPBOIO U BTOPOr0 poha, MX CBOWCTBAX, MX
CBEJICHUU K JIBOMHBIM HHTETpaIaM.
®opmyna Octporpanackoro-I'aycca. YcinoBuss HE3aBUCUMOCTH ITOBEPXHOCTHOI'O MHTErpaia
BTOPOTO pojia OT BEIOOpA MOBEPXHOCTH, HATAHYTOM HA JaHHBIM KOHTYP.
®opmyna Crokca. YcinoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpajia BTOpOro poja ot
BBIOOpA KOHTYpa HHTETPUPOBAHUS, COSAMHSIONIETO BE JAHHBIE TOUYKHU MPOCTPAHCTBA.
CkanspHble UM BEKTOpPHbIE MOJII. ['pagueHT CKalaspHOro MOJsA, AUBEPreHIUS U POTOP
BEKTOPHOTO IOJIS.
[Mupkynanusa BEKTOPHOTO I1OJI BAOJIb KPUBOU.
IIoTOK BEKTOpPHOrO MOJIA Yepe3 MOBEPXHOCTE.
®opmynsl Ctokca, Octporpaackoro-I'aycca B 0003HaU€HHMSIX BEKTOPHOM TEOPUH ITOJIS.
IloTeHnnanbHbIE W COJIEHOMAAIbHBIE IOJIS.
. duddepeHnmanpHble onepanuyu BTOpPOro nopsijaka, oneparop Jlammaca



1. Haiitu Touku SKcTpeMyMa (QyHKITHH.

2. Beruucnurs

3. Haiitu o6beM Tena, 3aJaHHOTO OrPAaHUYMBAIOIIMMHU €T0 MOBEPXHOCTIMHU

2

I[IpuMepHbIe MpaKkTHYECKHEe 3aJaHUSI K IK3aAMEHY

Xy
2

X+2y+9

_U (1 2x% 3¢ +16xy7° ) iy
fs)

D le,y:xz,y:—afp_c.

z=J9—x%— 37,

0z/2=x%+ y°.

B KoHIle n3yueHHs AUCLUIUIMHBI TOJABOAATCS UTOTU pabOThl CTYIEHTOB HA JIEKIIMOHHBIX U
MIPaKTUYECKUX 3aHATUSAX ITyTEM CYyMMUPOBaHUs 3apa00TaHHBIX OAJIJIOB B TEUEHHE CEMECTPA.

Kputepun ouneHnBanus 3HAHMI 00y4YalOIIMXCH MO AUCHUILIMHE

Dopmuposanue 6aNTLHO-PENUMUH2080L OYeHKU pabombl 00y4aAIOWUXCSL

ITocemmenue Pabora Ha
Ilocemenue
N MPAKTHYECKUX | MPAKTUYECKHUX DK3aMeH, 3a4eT
JIEKIU i .
3aHATUH 3aHATHAX
Pas6amioBka 1o 9 x 129 6aIoB 15x 1=15 212 6108 DK3aMeH
1 BUJIaM paboT OasoB 64 Gamta
ceMecTp C =
YMMapHBII Makc. 24 6anna 236 GamnoB 300 6amnoB
Gann 9 banon max max max max
Paz6auioBka 1o 12 x 1=12 20 x 1=20 272 Gamna 64 Gama
3 dcemecTphr BUJIaM paboT 6annos 6as1oB
’ CyMMapHEIi Makc. 12 6amnos 32 bamioB 336 GamioB 400 6amoB
Oat max max max max

Kpumepuu oyenusanus pabomei obyuarowezocs no umozam 1,3,4 cemecmpos

Ouenka Banasi (33E)
«OTIIMYHOY 271-300
«XOPOIIIOY» 211-270

«yHOBJIETBOPUTEIIHHO» 151-210
«HEYJI0BJIETBOPUTEIHHOY 150 me
Hee

Ounenka Banusi (4 3E)
«OTIIMIHOY 361-400
«XOPOILIO» 281-360

«YIIOBIIETBOPHUTEITHHO» 201-280
«HEYJOBJIETBOPUTEIIHHOY 200 1 menee

6. MeTonnyeckne yKa3aHusi JJsl 00y4YAIOMMXCSl 10 OCBOEHUIO JVCIHIJIHHBI




VYcenemHoe u3ydeHue Kypca TpeOyeT oT 00ydaroluxcs MOCEIICHUs JeKINH, aKTUBHON
paboTHl Ha MPAKTUYECKUX 3aHATHUAX, BBIIIOJHEHHUS BCEX YYEOHBIX 3aJaHHil IMperojaBaTels,
O3HAKOMJICHUS C OCHOBHOU W NOTOJHUTEIBLHOMN JIUTEPATYPOH.

3anuch JeKUMM — oJHa U3 (OpM aKTUBHOM CaMOCTOSITEIbHOU pabOThl 00ydYaromuxcs,
TpeOyromasi HaBBIKOB W YMEHHUS KpaTKO, CXEMaTU4YHO, TOCJIEeAOBaTEIbHO U JIOTUYHO
(bUKCUpPOBATH OCHOBHBIE TMOJIOKEHUS, BBIBOJIbI, 00001IeHNs, (HOpMYTUpPOBKH. B KOHIE JeKiuu
npernogaBatesib ocraBiser Bpems (5 MuHYT) mns TOro, 4toObl OOydaromuecs HMeId
BO3MOYKHOCTb 33J]aTh YTOUHSIOIINE BOIIPOCHI 110 U3y4aeMoMy Marepuaiy. M3-3a HeqocTatouyHOTO
KOJIMYECTBA ayJAMTOPHBIX YacOB HEKOTOPHIE TEMBbI HE YJAETCs OCBETUTH B MOJHOM oOBeMe,
MMO3TOMY TIPENoJaBareiib, IO CBOEMY YCMOTPEHHIO, HEKOTOpbIE BOIPOCH BHIHOCUT Ha
CaMOCTOSTENbHYI0 pabOTy CTYJAEHTOB, PEKOMEHIYS Ty WU UHYIO JuTepaTypy. Kpome storo, nmns
JyYIIEr0 OCBOEHUsSI MaTepuaja M CHUCTeMaTHU3alMM 3HAHUM MO0 AMCHUIUIUHE, HEOOXOJIUMO
MOCTOSIHHO pa30upaTh MaTepualbl JEKIUH MO KOHCIEKTaM M yuyeOHbIM mocobusiM. B ciyuae
HE0O0X0IUMOCTH 00paIIaThCs K MPernoaaBaTeio 3a KOHCYIbTallueH.

IMoaroroBka Kk NpaKkTH4YeCKUM 3aHATHAM.

IIpy moAroToBke K MPaKTUYECKUM 3aHATHAM CTYACHT JOKEH U3Y4UTh TEOPETHYECKUI
Marepuai 1o TeMe 3aHATUA (MCIOJIb30BaTh KOHCIEKT JEKIHI, U3y4YUTh OCHOBHYIO JINTEpaTypYy,
O3HAKOMUTbHCS C JONOJIHUTEIIBHON JIUTEPATYpOl, IPU HEOOXOIUMOCTH JOMOJHUTh KOHCIEKT, Jeas
B HEM COOTBETCTBYIOIIME 3allMCH M3 JMUTEPATypPHBIX HCTOYHUKOB). B ciywyae 3arpynHeHuii,
BO3HUKAIOIIMX TPU OCBOEHUU TEOPETUYECKOTO MaTepuala, CTyAEHTY clleyeT oOpalaThcs 3a
KOHCyJbTallUeH K mpenojaasaTento. Mas Ha KoHCynbTanuio, HEOOXOAUMO XOPOLIO IPOIyMaThb
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHHUS.

B Hauane nmpakTUYeCKOro 3aHATHS NPENnojaBaTelb 3HAKOMUT CTYJEHTOB C TEMOM, OIJIallaeT
IIJIaH IIPOBEJCHHUS 3aHATHsI, BBIIACT 3aJaHusl. B TeueHne OTBEIEHHOr0 BpPEMEHH Ha BBIIIOJIHEHHUE
paboThI CTYIEHT MOKET OOPAaTUTHCA K IIPETOJaBaTeNIo 3a KOHCYIbTalluell WK pa3bsiCHeHUsAMH. B
KOHLIE 3aHATHS IPOBOJUTCS IPHEM BBINOJIHEHHBIX 3a1aHHi, cOOeCeJOBaHUE CO CTYAECHTOM.

Pe3ynbpTarhl BHINOIIHEHHS MPAKTUYECKUX 3/IaHUN OLCHMBAIOTCS B Oajlax, B COOTBETCTBUU C
OaJITbHO-PEUTUHIOBON CHCTEMON yHUBEPCUTETA.

Ilnanbl NpaKTHYECKUX 3aHATHA

1 CEMECTP

3ansatue 1. Ilnan. Ilpegen uucioBoil mocinenoBaTeNbHOCTH. beckoHeuHO OonblIME U
OECKOHEYHO Majble IOCJeA0BaTelIbHOCTH. PelieHue 3agad ¢ MCHOJIB30BAHUEM OIPEACIICHUS
IpeJiena YucaoBOM MOCIEI0BATEIbHOCTH.

3anstue 2. Ilnan. [Ipenen GyHKIUN B TOUKE U HA OECKOHEYHOCTU. beckoHeUHBIH Mpeaen
¢bynkuun. Pemenue 3a1a4 Ha HaXOXACHHUE IMPEJENIOB, PACKPHITHE HEOIPEISIeHHOCTEeH 00/c0 n
0/0. TexHHKa paCKpBITUS HEONIPEACIEHHOCTECH.

3anstue 3. Ilman. Pemenme 3agau Ha HaXOXIEHHWE TMPEIEIOB, PACKPBITHE
HeomnpenenenHocreit 0/0. TexHuKa pacKpbITHs HEONPEACIEHHOCTEH.

3anstue 4. [lnan. IlepBblif 3ameuaTenbHBIN mpenen. JKBUBAJICHTHBIE OECKOHEYHO Malble.
Tabnuua >KBUBaJIEHTHOCTH, CJIEJICTBHS IIEPBOTO 3aMEUYaTEIBHOTO Mpeeia. 3aMeHa OECKOHEYHO
MajblX  AKBUBAJICHTHBIMU IPU  BBIUUCIEHUM  IPEJEIIOB. TexHuka  pacKpbITHs
HeonpeaelEHHOCTEeH. 3aMeHa IEPEMEHHBIX [IPU HaX0XKACHUU NIPEAEIOB (PYHKIUI.

3anarue 5. I[lnan. Bropoil 3ameuatenvHblii npexaen. Tabnuia >SKBHUBaJIEHTHOCTH,
CJIEJCTBHS BTOPOTO 3aMEUYaTelIbHOTO IIpeena

3anstue 6. OmpeneneHne HeNpepeIBHOCTH (QyHKIMHU. HempepbslBHOCTH (GYHKIHMM Ha
npomexyTke. HempepsIBHOCTB 3iieMeHTapHbIX (QyHKIMH. OJHOCTOPpOHHUE Mpeeisl (PyHKIUU B
Touke. Touku paspsiBa pyHkuu. Kiaccudukanus Todek pa3psiBa.

3anstue 7. KoHTponbHas pabora.



3ausarue 8. [lnan [IpousBoanas GyHKUHMH, €€ TEOMETPUUECKUN U (PU3UUECKUIN CMBICIBI.
Tabnuma mnpou3BOAHBIX. TeXHHKa HAXOXICHUS TAOJMYHBIX MPOU3BOAHBIX. IIpom3BomgHas
CYMMBI, IPOU3BEACHUS, YACTHOTO.

3ansarue 9. [1nan. [IpousBoaHas ClIOXKHOW U 00paTHO#M QyHKIUH. TeXHUKAa HAXO0XKICHUS
MPOU3BOIHBIX.

3ansarue 10. [Tnan. Jlorapudmudeckoe quddepeHnupoBanne. Y paBHECHUS KacaTeIbHON U
HOpMaJIH. Huddepenmman  dyskumm. ['eomerpudeckuit  cMbicn  auddepeHmnuana.
NuBapuanTHOCT, ¢Gopmbl mepBoro muddepennuana. Mcnons3oBanne nuddepeHnuaia B
MPUOIMIKEHHBIX BRIUUCICHUSX.

3auarue 11. TIlnan. IlpousBonuble u  guddepeHnnansl  BBHICHIUX — MOPSIKOB.
HeunBapuantHocts Gopmbl nuddepenimanoB nopsiaka Beimie nepsoro. Gopmyna JleiiOuuia.
[TpousBoaHble QPyHKINN, 3aJaHHBIX apameTpuiecku. JuddepenurpoBanne HEsIBHO 3aJaHHBIX
(yHKITHA.

3auarue 12. Ilman. IlpaBuno Jlomwmrans packpbeITUs HeomnpeneaeHHocTed. TexHuka
HaxO0’KJIEHUsI IPEJIEJIOB C UCIOJb30BaHUEM INpaBuiia Jlonurais.

3ansarue 13. KoHrponbHas padora.

3anarue 14. Ilnan. @opmyna Telmopa ¢ octaTroyHbIM 4jieHOM B (opme Jlarpamxka u
[Teano. Ilpencrasnenue ¢yukuuii e* , sinX, cosx, (1+x)*, In(1+x) mo dopmyne Teitmopa.
[Tpunoxenus popmynsl Teitnopa.

3anstue 15. [Inman. AcuMnToThl KpuBBIX. CxeMaTH4YeCKOe MOCTpOeHHE rpaduKoB Ha
ocHoBe acuMmnToT. [IpoBeneHue ucciaenoBanus QyHKIMI U TOCTpOECHHUE rpaUKOB.

3ameuanue. Tema «JduddepenunanbHoe wucuucinenue (ucciuegoBaHue QYHKIUN)»
nU3y4daercs BO BTOPOM CEMECTpe B paMKax JUCHHUIUIMHBI «MaTeMaTH4ecKue OCHOBBI
nH(pOpPMATUKH (MaTeMaTUYECKUNA aHAIIN3)»

3 CEMECTP

3ansarue 1-3. Ilnan. Heompenenenusiit uaTerpan. MeToasl MHTETPUPOBAHUSL.

3anarue 4-6. I[lman. Omnpenenennbie uHTETpanbl. [IpuinokeHus oOmNpenereHHOro
uHrerpasia. HecoOcTBeHHBle UWHTErpanbl. 3ajaud, MNOpuUBOjAIIMEe K auddepeHInanbHbIM
ypaBHeHUAM. OCHOBHBIE TIOHATHS TEOPUH OOBIKHOBEHHBIX IH((epeHIInaTbHBIX YpaBHEHHM.
Huddepennranbabie ypaBHEHUS C pa3AeIISIOIIMMUCS IEPEMEHHBIMH.

3anarue 7. Ilnan. Yucnossle psasl. CxoauMocTs U cymMMma psiga. Heobxonumoe ycinoBue
cxonumocTu psiga. [IpocTelimne onepanuu ¢ psaaaMu: yMHOKEHHE Ha YUCIIO, CIIOXKEeHue. Psanbl ¢
MIOJIOKUTEIBHBIMU WIEHaMH. TeopeMbl CPAaBHEHUS.

3anstue 8. Ilnan. Ilpusnaku cxomumoctu [['AnambGepa m Komm. HHTEerpanbHbIi
MPU3HAK CXOJIUMOCTH pAJa.

3ansarue 9. [lnan. 3Hakouepeayromuecs: psabl. 3HAKONEPEMEHHbBIE Pslbl. AOCOTIOTHO U
YCIIOBHO cXonsImuecs psiabl. Teopema o abcomoTHON cxomumocTu psana. [Ipusnak JleriOnwuma.
Ouenka ocratka psaa. O6o0menne npuszHakoB cxoaumoctu ['Amambepa u Komwu Ha ciydait
3HAKONEPEMEHHBIX PSJIOB.

3anstue 10. [Mnan. dyHKIMOHANBHBIE psIbI, O0JACTh CXOAUMOCTH. PaBHOMepHas
cxonuMocTsk. [Ipn3znak BeiepmTpacca.

3ansarue 11. Ilnan. Paznoxenue @pynkuuii B crenennoit psaa. Psaa Teitnopa. Pa3noxenue
10 CTETICHSIM X-d HEKOTOPBIX DJIEMEHTAPHBIX (YHKITHH.

3anarue 12. Ilnan. Pa3noxxeHue mo CTEeNeHsM X HEKOTOPBIX 3JIEMEHTApHbIX (PYHKIUH.
WNaterpupoBanne u muddepeHnupoBanre CTENEHHBIX psaoB. Ornepamuu cO CTEINCHHBIMHU
psAanammu.

3anstue 13. [lnan. [IpumMeHeHUe CTENEHHBIX PANOB K NMPUOIMIKEHHBIM BBIYHCIICHUSM.
Brruncnenue npenenos, pelieHue ypaBHEHUH, HAX0K/I€HUE HHTETPajIoB ¢ TOMOIIbIO CTEIIEHHBIX
pAIOB.

3anstue 14. KontposbHas padora.



3ansrue 15. Ilnan. Tpuronomerpuueckas cucreMa (GyHKUu. TpUrOHOMETpUUYECKUI DSl
dypwe Gyukimii 3agannbix Ha (-1t,7) u (-1,1). Teopema dupuxiie.

3anstue 16. [Tnan. Pasnoxenue B psaapl @ypbe YeTHBIX U HEUCTHBIX QyHKIUH Ha (-7,7)
u (-1,1).

3anarue 17. [1nan. PasnoxxeHuwe B psx MO CHHYCaM, B PSJ MO KOCHHYycaMm  (YHKIIHM,
3amannbix Ha (0, ) u (0,1). Tpuronomerpuueckuii psaag Pypbe GyHKIMI 3a1aHHBIX Ha (a,6).

3anstue 18. Ilman. ®DyHKIMM HECKOJBKUX IepeMeHHBIX. OO0JacTh oOIpeaeiicHus.
I'paduk. Jluauu n moBepxHocTH ypoBHS. [Ipenen pyHkmuu B Touke. HenmpepbIBHOCTD.

3ansarue 19. [Inan. Yactasie npousBoaubie. luddepennupoBanne GyHKIINA HECKOIBKUX
nepemeHHbIX. [lonubii aud@epeHunan, cBsI3b € YaCTHBIMU NPOU3BOAHBIMH. ['pagueHt,
MPOU3BOHAS 110 HAPABJICHHUIO.

3anstue 20. Ilnan. KacarenbHass 1 HOpMalib K NTOBEPXHOCTHU. ['€OMETpUUECKUN CMBICI
nonHoro nuddepennuana QyHKUMM ABYyX mnepeMeHHbIX. [lpunoxenus audpdepenunana B
MPUOJIMKEHHBIX BBIYUCICHUSAX. YacTHbIE MNPOM3BOAHBIE BBICIIMX MOPSAKOB. Teopema o
HE3aBUCHMOCTH pe3yibrara auddepeHnupoBanuss 0T nopanka AuddepeHnrupoBaHus.
Huddepennransl BEICIINX TOPSIKOB, NX HHBAPUAHTHOCTD B CIydae 3aMEeHbI IEPEMEHHBIX.

4 CEMECTP

3anstue 1. Ilnan. IlpousBonuble cioxHbIX (QyHkuuid. HesaBublie ¢ynknuu. Teopema
cyliecTBoBaHusl M IU(PPEepeHIUpPOBaHUS HESIBHbIX (YHKIUH. BbluncieHune npou3BOAHBIX
HEeSBHBIX (DyHKIIMIA.

3ansatue 2. Ilman. DkcTpemyMmbl (GYHKIMM HECKOJbKHX HepeMeHHbIX. Heobxoaumoe
YCIIOBHE 3KCTpeMyMa. JloCTaTOUHbIE YCIIOBHS IKCTPEMYyMa.

3ansatue 3. IlnanH. VYcnoBHBI 3KCTpeMyM (YHKIUH HECKOJIBKHX IE€PEMEHHBIX
HEOOXOIUMBII IPHU3HAK YCIOBHOI'O J3KCTpeMyMma. MeToa HEOoNpeeseHHbIX MHOXUTeNneH
Jlarpanxa. JlocTaTOYHBIN IPU3HAK YCIOBHOI'O 3KCTPEMYyMa.

3anstue 4. I[lnan. Pemenue 3amay Ha HaxoXAeHHE HAMOOJIBIIErO M HAUMEHBIIErO
3Ha4YEeHHUH (PYHKLHUH, HETIPEPHIBHOM B 3aMKHYTOM, OTPaHUYEHHON 00J1acTH.

3ansatue 5. [lman. PemieHue TEKCTOBBIX 3ajJady Ha HaXOXKJAEHUE HauOOJBLIETO U
HaWMEHBIIETO 3HAa4YeHUN (QYHKIHMH, HENPEephIBHOM B 3aMKHYTOH, OrpaHMYE€HHONH oO0JacTu.
ITocTpoeHne MaTeMaTUYECKUX MOJEIIEH 3a1ay.

3ansatue 6. KontponsHast paboTa.

3ansTtue 7. [1nan. J[BoiiHble MHTETpaisl, UX cBoiicTBa. CBeeHNE IBOMHOIO HHTErpaia K
MIOBTOPHOMY. 3a/lauil Ha HAX0XACHUE IBOMHBIX MHTETPAJIOB B IEKapTOBBIX KOOPAUHATAX.

3anstue 8. [lnan. 3agaun Ha HAXOXK/JEHNUE TPOMHBIX HHTErPAJIOB B IEKAPTOBBIX
koopauHarax. [Ipri1okeHuss KpaTHbIX HHTErPAJIOB.

3anstue 9. 3aMeHa mepeMEeHHBIX B KpaTHOM HHTerpaine. J[BoiiHO# mHTerpai B
MOJISIPHBIX KOOPJAMHATAX.

3anstue 10. [Tnan. TpoitHO# MHTErpan B MWIMHAPUYECKUX KOOpaAuHaTax. TpoiHOU
UHTErpajl B cpepruuecKux KOOpAUHaTaX.

3anstue 11. [Tnan. ['eomeTpruyeckue NpUIOKEHHUs] KPaTHBIX HHTETpaioB. Ouznueckue
MIPUJIOKEHHUS KPATHBIX UHTETPAJIOB.

3anstre 12.KontponbHas pabora.

3anstue 13. Ilman. 3agaum, mpuUBOJANIIME K MOHATUSAM KPUBOJIMHEHHBIX HHTETPAIOB
nepBoro poaa. OnpeneneHus KpUBOJIMHEHHBIX HHTErpaoB. OCHOBHBIE CBOMCTBA U BHIYUCIICHUE
KPUBOJIMHEWHBIX MHTErpaJioB IepBoro poxa. IlpunoxkeHHs KpHUBOJIMHEHHBIX WHTEIPAJIOB
IIEPBOTO POJA.

3ansatue 14. Ilnan. 3agauu, NpUBOAAIIME K IMOHATUAM KPUBOJIMHEHHBIX HHTETPAIOB
BTOpOro poaa. OnpeaeneHyst KPUBOJUHEUHBIX HHTErpanoB. OCHOBHbIE CBOMCTBA U BBIYMCIICHUE
KPUBOJIMHEWHBIX MHTETPATIOB BTOPOro pojaa. PaGora mpu IBIKEHUH MaTepUaIbHON TOYKH BIOJb
KPUBOM.



3ausarue 15. @opmyna ['puna. IpunoxxeHuss KpUBOJIMHEHHBIX UHTETPAJIOB BTOPOTO pojia
K HaXOXKJCHUIO IUIOLIAJNeH. YCIIOBUS HE3aBUCUMOCTH KPHUBOJHMHEHHBIX HHTErPajioB BTOPOTO
poaa OT MyTH UHTErPUPOBAHMS U UX UCIIOIb30BaHHUE.

3auarue 16. [lman. Ilnomaas mnoBepxXHOCTH, €€ BbluuciaeHue. OmnpeneneHue
IMOBEPXHOCTHOI'O HWHTErpajga NepBOro pojaa, OCHOBHBIE CBOMCTBA M BbluuciieHUe. lIpunoxeHus
MMOBEPXHOCTHBIX UHTETPAJIOB IIEPBOrO POAA.

3auarue 17. [1nan. BexkropHble mossi. BeKTOpHBIC JIMHUM U BEKTOPHBIC MTOBEPXHOCTH.
[ToToK BEKTOPHOTO MOJIL.

3anarue 18. Ilman. Teopema Octporpanckoro. JluBepreHumsi, HWHBapUAHTHOE
omnpezeneHue, ¢usnyeckuid cmbica U Bbluucienue. ConeHoupanbHble ToNsl. OCHOBHBIE
CBOMCTBA.

3ansarue 19. [Iman.  Jluneitnpii wHTerpan monsd. upkymsmusa. Teopema Crokca.
Potop, naBapuanTHOe omnpeneneHne U (PU3NICCKUNA CMBICI.

VYcnoBue HE3aBUCUMOCTH KPUBOJHMHEHHOIO MHTErpajia OT IIyTH HWHTErPUPOBAHMS.
[ToreHuManbHbBIE MOJISI, YCIOBHUS MOTEHLMAJIbHOCTU. BbIUuMClIEeHHE JTUHEWHOTO HWHTErpajia B
Clly4ae MOTEHUHUAIBHOrO MOJIS.

3anstue 20. Ilnan. Omnepatop ['amunbpToHa, ero npumeHeHus. Omnepanuu BTOPOTO
nopsiaka, oneparop Jlammnaca.

7. IlepeyeHb OCHOBHOI U TOTOJHUTEILHOM YueOHOI TuTepaTypsl, UHTEpHET-
pecypcoB, HeOOXOAUMBIX /111 OCBOCHMS TUCHMIITIMHBI
OcHoBHasi JuTEpaTypa
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YTBEpRAEHHOIO MusncrepeTom obpasoanust U Hayku Poccuiickoit Menepatun,
H B COOTBETCTBHH C y4eOHBIM MIaHOM.
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Cocrasurenu (Lu Y.~ AP Cubupepa (noanmucs)

PaGouas nporpamma yueGHo# Jaucunnimusl (NpakTHKE) ono6pena Ha 3acenaHnn
Ka(enpel BeIcLIel MaTemaTHky "23" mas 2023r.,, npotokon Ne 10

3asexyiomnii Kadenpoit
bq H.B. Cronsposa 2Hes23
. "au7(au ROONMCS pUcndposKa nodmuci dama

Paouyas nporpaMma yueGHON AMCHMIUIHHS! (nmpakTHkM) cornacopaHa C
OubanoTeKoi

Corpynnuk 6ubnuorexy
U g.:[. 10.5. Mapcakosa .06 202%
xunna Hodnuce pocuugpoeva rodnicy xame

[Iporpamma paccmoTpena M 000peHa Ha 3aCeIaHHK YYEHOTo CoBeta haKyakTeTa
(u3UKO-MaTEMaTHHECKOTO H TeXHONOrWYeckoro obpasosasus "26" mas 2023 r.,
nporoxon Ne 5

pencenarens ywenoro copeta Qakynsrera (HIMKO-MATEMATHYECKOIO W
TEXHONOIHYECKOro 00pasoBaHus

Vel C 2L E.M. I'pomosa 260723
/ UNMGR ROdNTCS PacKBposRg pedie oama
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