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1. Mecto u nenu jucuuiivebl B cTpykrype OITOII
HOuctumuivHa B1.B5 «Marematrueckuii aHanu3» OTHOCUTCS K IUCIUIUTAHAM 0a30BOM
YyacTh MaTeMaTH4eCcKoro U eCTeCTBEHHOHAy4HOrO LiMK/a OCHOBHOM 0Opa3oBare/ibHOM MpOorpaMmbl
no HarpasyeHuto 02.03.02 «PyHameHTanbHast HHGOpMaTUKa U MH(GOPMAaLIMOHHbIE TeXHOIOTUHU »,
nperiofiaeTcsi B 1 1 2 ceMecTpax MepBoro rofia 00yueHusl.

HEJ'IHMI/I 0CBOEHUA JUCIHUIIVIMHBI AB/IAKTCA:

® u3yueHWe W TIPAaKTHUECKOe OCBOeHWe OCHOB auddepeHIMaibHOTO W WHTErpajbHOTO
vcurcieHuss (PyHKI[UM OFHOTO TepeMeHHOro, BK/ouUas TeOpUI0 TPeZiesioB U HeIpepbIBHOCTH;
mvddepeHIIMAILHOTO U UHTerpajbHOTO0 MCUMCAeHUsT (YHKIMM MHOTUX TepeMeHHbIX, BK/IroUasi
TEOpHI0 UUC/IOBBIX, (DYHKIIMOHANMBHBIX U CTENeHHBIX PSZIOB, a TakKKe pa3foxKeHUN (YHKIUA B
psigbl Teitnopa u ®@ypoe.

® [pUMeHeHWe 3HAaHWW MareMaTUuUeCKOro arrapaTa MpH pellieHUHd 3ajaud MaTeMaThueCKOro
aHa/mM3a U 3a/la4, CBSI3aHHBIX C MPUK/IaJHON MaTeMaTHKOM.

® 1oAroToBKa  (yHAAMEHTA/IbHOW  MareMaTHueckod 0a3bl  [yid  W3y4yeHUs  JIPyTUX

eCTeCTBEeHHOHAyUHbIX W Tpo()eCCHOHANBHBIX  AWCLMIUIMH, TIpHOOpeTeHHe  HaBBIKOB
VICTI0/Ib30BaHMsl MaTeMaTHueCKoro amrapara JUCLIMIUIMHBI MPU pelleHrnd INpogeCcCUOHaTIbHBIX
3a/lay, CBSI3aHHbIX C Pa3BUTHEM U UCI0/Ib30BaHWEM HWH(OPMALIMOHHBIX TEXHOTOTHH.

2. IlnaHupyeMble pe3y/ibTarbl 00yUeHHUsI MO JUCHHMILUINHE, COOTHECEHHBIE C
IJIAaHNPYeMbIMH pe3y/IbTaTaMHi 0CBOeHHs 00pa30BaTe/IbHON MPOrpaMmbl (KOMITeTeHIIHSAMH
BBIIIYCKHUKOB)

dopMupyeMble KOMIIETeHIIMU
IlnaHupyemMble pe3y/bTaThl 00yYeHHUsI M0 JUCIUIIHHE,

(Kop KOMITeTeHLINH, JTarl XapakTepu3ymolue 3Tanbl GopMUpoOBaHUA KOMIIeTeHI{Hi

(hopMHpOBaHHsi)

31 (OIIK-1): 3Hamb ocHOBHble (hakThl, 0Oa30BbIe
KOHLIETI[UH, TIPUHLIAIIEI TeOPUU B 00/1aCTH eCTeCTBEHHBIX
HayK, MaTeMaTUKu U UH()OPMAaTUKH.

OIIK-1

CTIIOCOOHOCTD UCTIONB30BaTh
6a30Bbie 3HAHUSI €CTeCTBEHHBIX
HayK, MaTeMaTUKU U
MH(OPMaTHUKH, OCHOBHbIE (DAKThI,
KOHLIETLIMH, IPUHLUITBI TEOPUH,
CBSI3aHHBIX C TIPUKJ/IaJHOU
MareMaTHKoi U MH(POPMAaTUKOM

Y1 (OIIK-1): Ymemb WCHONB30BaTh 0a30Bble 3HAHMUS
eCTeCTBEHHbIX HAyK, MareMaTUKd U HH(OPMaTHKHY,
OCHOBHble  (DaKTbl, KOHLIEMLMM, TIPUHLUIIBI TEOpUH,
CBSI3aHHBIX C MPUK/IaJHON MaTeMaTUKON U MH(POPMAaTUKOM.

B1 (OIIK-1): Brademb HaBBbIKaMu TIpUMeHeHUsT 0a30BBIX
3HaHUM  ecTeCTBEHHBIX  HayK,  MaTeMaTUKU U
WHGOpMaTUKK,  OCHOBHBIX  (DAaKTOB,  KOHLIeMLIUH,
MIPUHLUIIOB ~ TEeOpHWH, CBSI3aHHBIX C  TIPUKJIAJHOU
MaTeMaTUKOW U UH(POPMAaTHUKOU

(Oman ¢opmuposaHusi —
6a3oeblli)

OxoHuaTenlbHOEe 3aBepliieHWe (HOPMUPOBAHMSI KOMIIETEHILMM, TpeJyCMOTPEHHbIX B paMKax
JAHHOMW JAUCLIUTITMHBI, IPOMCXOAUT TI0C/Ie CAAUM IBYX 3K3aMEeHOB I10 3TOU UCIUIIMHE.



3. CTpyKTypa M cojiep)kaHHe JUCIMIUIHHBI MaTreMaTuyecKUi aHa/Im3

O06bemM AUCLUTUIMHBI COCTaB/sieT 13 3aueTHBIX eAWHULI, BCcero 468 4yacoB, M3 KOTOPBIX
224 yaca cocTaB/isieT KOHTaKTHasi pabota oOyuarorierocsi ¢ rnpernoaBareneM (96 yacoB 3aHSTHS
JIEKLIMOHHOTO TuMa, 128 yacoB mpakTUuecKue 3aHsSTUsi), B TOM urc/e 13 4acoB — MepOrpusiTUs
TEKyIlero KOHTPOJsi  ycreBaeMocTH, 141 wuYac coCTaBiasieT caMOCTosiTelbHasi pabora
oOyuarorrierocst, 99 yacoB — MOMe>KyTOUHasl aTTecTalys (IK3aMeH).

Ctpyk d JUCILIUTT/IMHBI (MOAVJIA
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Tema 1. BeesieHue 14 2 6 8 6
[Tema 2. Teopus npefenos| 38 10 14 24 14
Tema 3. HeripepbIB-HOCTB
Pep 14 4 4 8 6
byHKIMH
Tema 4. [Iudpdepen-
Ha/TbHOEe UCUKC/IeHNe
R » 68 18 24 42 26
(byHKLIMY OIHOM
repeMeHHOMN
Tema 5. IHTerpansHOe
McurcieHue QyHKIUA 66 18 22 40 26
0[JHOY TIepeMeHHOM
Tema 6. [Iuddepen-
LIa/IbHOEe UCUUCTIEHUE 64 18 29 40 24
(byHKLIMM MHOTUX
repeMeHHbIX
Tema 7. /IBoiiHble U
N A 50 12 18 30 20
TPOMHbIE UHTErPaJibl
Tema 8. Yucnossle u
51 14 18 32 19
(byHKIMOHAIbHbIe PSI/IbI
B T.u.Texy1iuii KOHTpONL | 4 4 4
ITpomMeKyTouHasi arTecTalyist — 3a46T, IK3aMeH

Cojep>kaHue pa3fe/ioB JUCIUIIHHBI

BBE,E[EHI/IE. ITonsiTue MHOXXeCTBd, UMC/JIOBble MHOX€CTBA W UKC/IIOBbBIE TIPOMEXYTKH, OKPECTHOCTDb
Touku. Or PaHWYEeHHbIE UMC/IOBbIE MHOXECTBd, TOUHbIE€ I'DAHU MHOXX€CTBA. ,D;EKapTOBa H MOJIdpHasd
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CUCTeMbl KOOPAMHAT Ha MIOCKOCTU. OmpeziesieHWe (YHKLMM M OCHOBHbIE CBOWCTBA (YHKLMM.
AnHanuthueckye criocobsl 3ajauus GyHKLUMM (SIBHOe 3a/laHue, HesiBHOe 3aJjaHue, rapaMeTpruyeckoe
3a7laHue, 3a/laHKe B MOJISIPHOM crcTeMe KoopAuHar). [ToHsATrs 00paTHOM M CJI0XKHOM (DYHKIUH.

Teopusi mpepenoB. Ilpegen uucnoBon mnociefoBareslbHOCTH. OCHOBHBIE Teopembl O Ipefernax
YUCOBBIX  TOC/efoBaTelbHOCTe.  BeckoHeuHo — Gosbiiie ¥ 0GeCKOHEUHO — Masible
MOC/Iel0BaTeIbHOCTH, CBA3b MeXAy HUMH. MOHOTOHHBIE TOC/IeOBaTe/IbHOCTUA. YCJIOBUS
CXOZUMOCTH U PacXOJUMOCTU YMC/IOBBIX MOC/ef0BaTe/bHOCTe. Onpezesienus npejena (QyHKLUU
no Komm wu mo TefiHe, ux 53KBUBa/ieHTHOCTb. OJHOCTOPOHHHWE TIpeZesbl, HEOOXOAUMOE W
JIOCTaTOYHOEe YC/IOBHE CyllleCTBOBaHUs Tipefiesa (yHKUuMW. [lepBbili U BTOpOM 3ameuaresibHble
nipezfenbl. Tabnuila SKBUBA/IeHTHBIX OECKOHEYHO MasibIX M ee TIpUMeHeHHe K BBbIUHC/IEHHIO
nipeziesioB. CpaBHeHHe 6eCKOHEUHO MasibIX BeJIMYMH, Bbljle/leHre TJIaBHOW uacTh 6eCKOHeYHO Masioi
U ompeziesieHre Topsika ManocTu. CpaBHeHHe OeCKOHEUHO OOJIBIIMX BeTUUWH U Ofpefie/ieHHe
Topsi/iKa pocTa.

HenpepsiBHOCTh (yHKIuU. HerpepslBHOCTh (D)YHKLMK B TOUKe, HeoOXOAMMOe W [I0CTaTOUHOE
yCJIOBHMe HelpephIBHOCTU B Touke. Knaccudukaius Toyek paspbiBa. HerpepblBHOCTh (DYHKLIMM Ha
MHO>XeCTBe, HerpepbIBHOCTh 37ieMeHTapHbIX (yHKLUI. HernpepbiBHOCTh CIOKHOW W 0OpaTHOM
¢dyHKLK. OCHOBHBIE TEOPEMBI O CBOMCTBaX HeNpepbIBHbIN (YHKLMIA.

JuddepennuanbHoe ucuncieHre (yHKIMM OfHON mepeMeHHoOM. OmnpesiesieHre MPOU3BOAHOM,
ee TeoMeTpUYecKMM u (U3UYecKUil CMbICT TPou3BOAHON. OHOCTOPOHHHE TIPOU3BOAHbLIE,
HeoOXolMOe U [OCTaTOYHOe YCJIOBHEe CYIIleCTBOBAaHWS TPOM3BOAHOW. [IpaBWia BbIUMC/IEHHS
TIPOM3BOZHBIX OT CYyMMBbI, POM3Be/ieHrsI U yacTHOrO (pyHKIMA. [Ipon3BoJHast C/I0XKHOM U 00paTHOM
byHKUMY,  (YHKUMM, 3a/laHHOM  TlapaMeTpuuecKd W HesBHO  33/laHHON  (yHKLMH.
OuddepenipyemMbie GyHKIMMA, HeoOXOqUMOe W A0CTaTOYHOe YyciaoBue AvddepeHIMpyeMOCTH.
CBsi3b MeX/ly HenpepbIBHOCTBIO U AuddepeHpyeMocTbio pyHKIMU. Juddepenipana GyHKLUH,
ero reoMeTPpUYeCKU CMbIC/JI M TIpaBWIa  BbIYMC/IeHUs. VIHBapMaHTHOCTb (OPMBI TIEPBOTO
mipdepentvana. [TpousBognble U AuddepeHLManbl BBICIIMX TOPSAKOB, IpaBUia I[MOBTOPHOTO
muddepentiipoBanusi. HapyiieHre WHBapuaHTHOCTU (hopMmbl Beicinx Auddepeniuanos. [IpaBuia
Jlonutans. ®opmynsl Teiiopa /1 MHOrouleHa W MNPOU3BONbHOM GyHKUuM. CTaHJapTHbIE
pasnokeHusi.  OcHOBHble  Teopembl  Aud@depeHLIMAILHOTO  MCUMCAEHUST O  CBOMCTBax
muddepentpyembix (yHkUMA. VccnenoBanue (QyHKIMHA € MpuMeHeHMeM JuddepeHLaabHOro
VCUUCIIeHUS.

HuTerpanbHoe ucuncieHue (GyHKIMU OJHOW mepeMeHHOM. HeorpejeneHHbI WHTerpan U ero
CBOMCTBa, Tab/muIla  HeompesielleHHbIX WHTerparoB. OCHOBHblE METOAbl WHTErPUPOBAHMUS:
VHTErpupoBaHue BHECEHWEeM II0J, 3HakK JuddepeHIMana, UHTETPUPOBAaHWE IO YacTM U MeTO[
3aMeHbl [1lepeMeHHOM, MHTeIPUPOBaHKe PallMOHA/IbHbIX, HPPALJUOHA/IBHBIX W TPUTOHOMETPUUeCKUX
¢yukumii. VHTerpan PumaHa, ero reoMeTpuueckM CMbIca W cBoucTBa. Kiaccel (yHKImiM,
VHTerpupyemsbix 1o Pumany. OCHOBHas TeopeMa MHTerpajbHOro ucuvciaenus. @opmyna HerotoHa-
JlelibHuila. 3amMeHa TepeMeHHOW W WHTerpyupoBaHMe [0 YacTsM B OIpe/e/leHHOM WHTerparie.
[TpunoxxeHus: WHTerpaja PrvMaHa K BBIUMC/IEHMIO TI/IOLIaZilell MIOCKUX (Uryp W JAAMHBI OYTH
TJIOCKOM KprBOM. [ToHsITHe O IBYX THTIaX HECOOCTBEHHBIX UHTErPAJIOB.

JuddepennpanbHoe ucuncieHre (YHKIMM MHOIMX IepeMeHHbIX. OripefesieHve (YyHKLWU
MHOTMX TlepeMeHHbIX, TIOHsITUe (PYHKIMM ABYX MepeMeHHbIX, ee reoMeTpruyeckasi MHTepIipeTaLusl.
[Tonsatne mpefena GyHKUUMM MHOTHMX [epeMeHHbIX, IIOHSATMe [BOWHOIO Tipefiena, ero
reoMeTpuyeckuii cmbics. [TonHoe W yacTHoe mipupalleHus QyHKUUMU. OripefiesieHHe UYacTHOU
NIPOM3BOJHOM, ee TeoMeTpuueckuid cmbIci. [Juddepenippyembie ¢yHKIuM, HeobxopuMmoe U
JlocTaTouHoe ycaoBusi auddepeHipyemocty ¢yHKUMUA. [Ipon3BofHasi CA0KHOM — (QyHKUUU
Ouddepenian (yHKIUM MHOTHX TepeMeHHbIX, CBOMCTBO WHBAapUAHTHOCTU (DOPMbI T€PBOrO

4



muddepentana A1 CAOKHOM (QyHKIMMU. YacTHble MpoW3BOAHble U AudepeHLanbl BbICIIAX
nopsizikoB. Hapyiienue uHBapuaHTHOCTH (hopMbl A epeHLIanoB BhICILINX MOPSAKOB OT CJIOKHOM
byukuumn. [IuddepeHLiipoBaHre HeSIBHO 3aJ,aHHOM (YHKIIMM M CHUCTEMbl HEeSBHO 3a/laHHbIX
¢byHkUuii. 3ameHa TiepeMeHHbIX B Au(depeHIMaNbHBIX  BbIpaKeHUsx. I[Ipou3BofHasi TI0
HAalpaB/IeHUI0, ee CBsi3b C TPa/IMeHTOM, IeOMeTPUYeCKHWN CMBIC] rpafueHTa (QYHKIUM MHOTHX
riepeMeHHbIX. Be3yC/I0BHbIN U YCIOBHBIN KCTPeMyM (DYHKLIMKM MHOTUX IepeMeHHbIX.

JiBoliHBIe M TPOMHBIe MHTerpassbl. [11o1jazbp MHOrOyronsHoU ¢urypsl. Msmepumsle 1o Kopzaany
MHO>XeCTBa, YC/I0BUSl U3MepUMOCTH MHOXecTBa. OnpeZiesieHre JBOMHOIO UHTerpasa, ero CBOMCTBa,
reoMeTpUuyecKkuii M (U3MYecKU CMbIC/. Bblunc/ieHWe [IBOMHOTO WHTerpaja B JleKapTOBbIX
KoOpAvHaTax. KprBo/MHelHble KOOpPAMHATBI HA IUIOCKOCTH, TOJSIPHble U S/UIMOTAYECKHue
KOOpJVHAThI. 3aMeHa NepeMeHHbBIX B JIBOMHOM MHTerpase. [lepexos K MOMSPHBIM KOOpAWHAaTaM B
JBoiiHOM wuHTerpase. [loHsTue KyOupyemoil obmactu. OripefeneHue TPOWHOTO WHTerpasia, ero
CBOMCTBa, TeoMeTpUYecKMM U (u3nueckuii CMbICA. BelunciieHMe TpPOMHOrO WHTerpaaa B
JleKapTOBBbIX KOOpJWHAaTaxX. 3aMeHa IlepeMeHHbIX B TPOWHOM uHTerpase. llunmHapuueckue u
chepuueckrie KOOPUHATHI.

UncnoBble U GyHKIMOHA/NbHBIE PAAbL. [IoHSITHe uKcIoBOro psja U ero cxogumocty. CBolicTBa
CXOJSAIIMXCS YMCIOBLIX psiioB. HeobOxomumoe yciioBre cxofuMocCTy psifia. [Ipu3HaKud CXOAUMOCTU
3HAKOTIOJIOXKUTE/IbHBIX PsI0B. AOCOMIOTHAsE ¥ YCIOBHasi CXOJUMOCTh 3HaKOTlepeMeHHBIX Dsi/IOB.
OO1muii ZOCTaTOUHBIN NPU3HAK CXOJUMOCTU 3HAKOTIePeMEeHHOTO0 psifia, pu3Haku JleiibHuia, Abess
u [upuxine. [ToToueuHass U paBHOMepHasi CXOAUMOCTb (DYHKLIMOHANbHBIX MOC/e/10BaTe/IbHOCTEN U
psifoB. [Ipu3HaKM paBHOMEPHOM CXOAMMOCTH (YHKLIMOHAIbHBIX TOC/Ie/I0BaTe/IbHOCTEH U DSJOB.
CrenenHble psiabl. HaxoxjeHue pajguyca W UWHTepBaja CXOAWMOCTH CTEleHHOro psja.
WuterprpoBanve u auddepeHLpoBaHde cTemneHHbIX psifioB. Pspg  Teidnopa. CraHgapTHbIe
pasnoxeHusi. OpToroHasbHble YW OPTOHOPMHUpPOBaHHble CHUCTeMbl (QyHKUMMA. OcCHOBHasi |
0000111eHHasi TPUTOHOMeTPUYeCKUe CUCTeMbl (QyHKIUH. Psg dypbe 1Mo OpTOrOHaNbHOW CHCTEMe
byukomii. Pag ®dypbe 1m0 OCHOBHOM W 0000II[eHHONW TPUTOHOMETPUUECKOW cucTeMe (DyHKIHH.
Pasnoxxenue nepuoguueckor ¢yHKLUM B psij Pypre. Pa3noxkeHre ueTHOM U HeyeTHOW (YHKLIMU B
psan dypoe. YCnoBUsS CXOAUMOCTH psafa Pypbe, paBeHCTBO [TapceBarns.

4. OoOpa3oBare/ibHbIE TEXHOIOTHH

Wcrnonb3yroTcst TpaAULMOHHbIe 00pa3oBaTebHble TEXHOIOTUN UTeHUsI JIEKLUHM 1 TIPOBe/IeHUS
NpakTUYeCcKUx 3aHsATHHA. B coorBerctBum c TpeboBanusmu ®I'OC BIIO/BO mpemycMoTpeHa
peanu3aljisi KOMIIETEHTHOCTHOTO TIOZXO[a IIMPOKOTO WCII0/b30BaHUs B y4yeOHOM Iipoliecce
aKTUBHBIX U UHTEPaKTUBHbBIX (DOPM MPOBeJeHUsl 3aHATHI.

Jlekusi-ungopmanus. OprueHTUPOBaHa Ha M3/I0XKeHHe U 00bsICHeHHe CTyleHTaM TeopeTHUeCKon
vHdOopMaliK, MoyIeKallell 0CMbIC/IEHHIO U 3aTIOMUHAHMUIO.

Jlekuus-0ecega, WIM «JUAJIOT C ay[UTOPUEH», SIBIsSeTCS Haubosiee paCIpOCTPaHEHHON U
CpaBHUTENBHO TIPOCTOM (DOPMOM AKTWBHOTO BOBJIEUEHHSI CTY[€HTOB B yueOHBIN Tiporjecc. OTa
JIeKL[Us1 TIpe/ITio/iaraeT HeroCpeICTBEHHbIN KOHTAKT TIpero/iaBatesisi C ayuTopueil. B xome nekiuu-
Oecezpbl CiylaTesisiM 3aflal0TCsl BOTIPOCHI WH(MOPMALIMOHHOTO WK TMPOOIeMHOTO XapakTepa, [Jis
BLISICHEHUSI MHEHUW U YpPOBHSI OCBeJOM/IEHHOCTH IO pacCMaTpuBaeMOU Teme, CTeleHU UX
TOTOBHOCTH K BOCIIPUSITHIO TIOC/IeAYIOLero Marepuana. [IpeumyiiiecTBo yieKuu-0eceibi COCTOUT
B TOM, UTO OHa TIO3BOJISI€T MPHUB/IEKAaTb BHUMaHWe CJlyllaTeneldl K Haubojiee BaXKHBIM BOMPOCAM
TEeMbI, OTIPe/Ie/IsiTh COAep>KaHue U TeMIT U3J/I0)KeHHs1 yueOHOTro Marepraa C y4eToM 0COOeHHOCTel
00yuJaembIX.



INpakTnueckue 3aHaTusa. OpHa w3 (opM ydyeOHOrO 3aHATHS, HArpaBjieHHas HA pa3BUTHE
CaMOCTOSITeJTbHOCTH 00yuaroluxcss M TpuoOpeTeHWe yMeHWM U HaBBIKOB. [laHHBIe yueOHbIe
3aHATHS YITyOJISIIOT, pacIivpsIioT, AeTaIu3UPYIOT TIOyUYeHHbIe Ha JIeKMK 3HaHus. [IpakThyeckoe
3aHsITHe TpeArioaraeT BbI[IOJIHEHUE CTyJeHTaMU 3aJjaHui 1107, PyKOBOJCTBOM IpenozaBsaress. Bo
BpeMsi MPaKTUUYeCKHUX 3aHSATUM MPOBOAUTCS WHTEPAKTUBHBIA OMPOC /s KOHTPOJSI TOHUMAaHUS
TeKyI[ero marepuasa, a Takxke pa30op Hauboree CAOXKHBIX 3a/au W3 JIOMAIlHUX 3a/laHui U
MaTepuasioB [ijisi CaMOCTOSITe/IbHOM MOATOTOBKY K 9K3aMeHY.

5.  YueOHO-MeToAHUECKOe 00ecreueHre CaMOCTOSTe/IbHOH PadoThl 00yJaroIUXCs

CamocTosiTesibHas pabora CTyAeHTa MpU U3yueHUH JUCLUIIMHBEL «MaTteMaTtuuecKyil aHamm3»
BK/II0YaeT B cebsi BBIMOMHEHWE JOMAIlHUX 3a/laHUM, MOATOTOBKY K KOHTPOJbHBIM paboTram 1o
TeMaM T[paKTUYeCKMX 3aHATHH, a Takxke NIOATOTOBKY K KOJ/UVIOKBUYMY U 3K3aMeHY.
CamocTosTenpHass pabora 3akaroyaeTcsi B 03HAKOMJIEHMH C TEOPeTHMUYeCKHMM MaTepuasoM 10
KOHCITeKTaM JIeKUMM W TI0 yd4eOHMKaM, YKa3aHHbBIM B CIMCKe JIMTEPaTyphl, pelieHnn
NPaKTUYeCKUX 3a/lad, pellleHUH [JOTIO/IHUTe/IbHBIX 3a/iay [j1s IOATOTOBKU K SK3aMeHYy.

CamocTosiTesibHas paboTa 10, KOHTPOJIEM TIperofiaBaTesisi HamnpaB/ieHa Ha AaKTUBHU3ALUI0
TI03HaBaTe/IbHOM [IesITe/IbHOCTH CTYZeHTa U YCTAaHOBJIEHHIO «00PaTHOM CBSI3M» MEX/Y CTyIAeHTOM U
nperiofiaBaresieM. TeKyIMid KOHTPOJIb BBITIOJIHEHUsI [JIOMAlHUX 3aJlaHUN  OCYLL[eCTB/ISeTCS
TiperofiaBaresieM BO BpeMsl IIPaKTUUeCKUX 3aHITH.

[TpoMe)XyTOUHBIM KOHTPO/b TI0 YCBOEHMIO TIPaKTUUeCKOr0 MaTepuasja 3aK/IiuaeTrcs B
HAIMMCAHUM KOHTPOJIbHBIX PA0bOT 1O OCHOBHBIM TeMaM M3yuaeMOW AVCLIUIUIMHBEL. Bcero B Kaxgom
ceMecTpe TIpeAyCMOTpPeHbl 3 KOHTPO/bHble paboThl U 1 KO/JIOKBUYM, B KOHLIe CeMeCTpa 3auer.
[Tpome)xyTouyHasi — aTTecTaljusi 10 WTOraM OCBOEHMs JUCLIMIUIMHBI OCYLeCTB/SI€TCS BO BpeMsi
KOMITJIEKCHOTO 5K3aMeHa.

Hwke mpuBofsATCS TeMbl J[OMAllHUX 3aJaHUM C HOMepaMU MpPUMepOB U3 3ajjauHMKa JleMuZioBHUY
B.I1. «COOpHUK 3a/iau ¥ yTpa)KHEeHU 10 MaTeMaTnyecKomMy aHaimmzy» (2004r.).

TemblI JOMaIIHUX 3a/laHUM 1O Kypcy «MareMaTH4eCcKHil aHa/IM3»

1. Tlctpoenune rpadukoB s1eMeHTapHbIX QyHKUMM. [leiictBusi ¢ rpadukamu. IloctpoeHue
3CKM30B TIpaukoB C/I0KHBIX (QYHKUMU. [locTpoeHue rpadukoB (QyHKLMM, 3aJ@aHHBIX
rapamMeTpuuecKd U B MOJSIPHOW chcTeMe KoopauHat: 237, 238, 243(s, 1), 247, 250, 267, 274,
277, 278, 281, 253, 255, 258, 334, 338, 342, 344,348, 279(6, 1, 1), 282(8, 1), 300, 315, 317, 320,
321, 369(6, #,), 371(6, T, €)

2. BrruncsieHue ripejiena nocienoBarebHOCTU: 46, 47, 48, 49,50, 51, 53, 56
3. Onpenenenue npefena ¢pyHkuun: 405, 406, 407

4. Borurcnenue npefena ¢yHKUuu. [lepBblii U BTOPOI 3ameuaresbHbI Tipefien. Boruncnenue
TIpeie/IoB C MCTIO/Tb30BaHUEM TaO/MITbl 9KBUBA/IEHTHBIX OeckoHeuHo Manbix:412, 415, 418, 420,
421, 436, 437, 438, 441, 444, 445, 457, 461, 477, 478, 479, 482, 484, 495, 499, 501, 502, 507,
509, 511, 515, 518, 519, 520, 522, 528, 530

5. CpaBHeHHe OeCKOHEeUHO 0O0JBIINX U OeCKOHEeUHO Masbix BenuurH :653(0, 1), 655(a, 1), 656(a,
r), 657(a, 0, T), 658(a, 0, B)

6. HernpepriBHOCTh (hyHKLMM, KjaccuurKaius Toyek paspbiBa: 681, 682, 684, 687, 689, 691,
693, 694, 696, 699

7. OuddepeniipoBanre siBHO 3aJaHHbIX QyHKLMi: 846, 848, 853, 855, 858, 861, 863, 864, 868,
870, 873, 876, 883, 886, 887, 889, 889, 890, 894, 900, 901, 904, 912, 913, 914, 916, 917, 925,
961, 964, 967, 970, 972, 975
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8. ITpousBogHble BhICILIMX Topsgkos: 1112, 1114, 1116, 1117, 1118, 1120, 1122, 1123, 1128,
1161, 1163

9. Iuddepeniman GpyHkiuu (mepBoro 1 BToporo rnopsiaka): 1084, 1087, 1089, 1132, 1138, 1139,
1171, 1172, 1177, 1178

10. ITpou3BogHble 0OpaTHOM, HEesBHOW W TapamMeTpuuecku 3a7aHHOW ¢yHkumu: 1039, 1043,
1045, 1141, 1143, 1146, 1149, 1053

11. Tpasuna Jlormrans: 1318, 1320, 1322, 1332, 1339, 1342, 1345. 1347, 1349, 1351, 1354
12. dopmyna Teitnopa: 1377, 1382, 1389, 1401, 1402, 1404, 1406(a)

13. T'eomeTpuueckue puioykeHust mpoussoaHoi: 1056, 1060, 1270, 1271, 1430, 1436, 1447,
1450, 1300, 1303

14. ViccnenoBanue GyHKIMU U IocTpoeHUe Tpaduka: 1481, 1506

15. VHTerpupoBaHue C IOMOIIbI0 Tab/muIpl UHTErpanoB: 1629, 1631, 1635, 1639, 1641, 1644,
1646, 1649, 1653, 1655, 1658, 1662, 1664, 1667, 1669

16. VlnTerpupoBaHuie BHeceHHeM 107, 3HaK quddepentmana: 1675, 1677, 1679, 1686, 1690,
1693, 1696, 1698, 1700(s, r), 1703, 1705, 1708, 1709

17. 3ameHa repeMeHHOM B HeOIlpeJieJIeHHOM MHTerpajie: U UHTeIpyupoBaHye 110 yacTsaM: 1766,
1767, 1771, 1776, 1777, 1778, 1780, 1781, 1786, 1792, 1796, 1798, 1802, 1804, 1821, 1822,
1826

18. urerpupoBaHuve KBajpaTHOro TpexwieHa: 1838, 1841, 1842, 1843, 1844, 1848, 1851

19. VHTerpupoBaHye paljMoHalbHbIX U UppaljMoHaibHbIX QyHKIMA: 1868, 1871, 1873, 1879,
1882, 1883, 1894, 1928, 1966, 1968, 1981, 1985

20. VnTerprpoBaHue TpUroHoMeTpudeckux yHkuui: 1992, 1994, 1996, 2014, 2027, 2032,
2035

21. Brruncsienue onpegesieHHoro unrerpasna: 2209, 2210, 2213, 2239, 2240, 2243, 2247, 2249

22, ITpunoxkeHue Orpe/ie/IeHHOTO MHTerpasa K BBIYMC/IEHUIO TUIoLaze v auH ayr: 2397, 2398,
2400(a, 6), 2415, 2420, 2433, 2437, 2442, 2446

23. Bblunc/ieHYe YaCTHBIX MPOU3BOHBIX U fU(depeHIManioB (PyHKLMM MHOTHX epeMeHHbIX:
3215, 3217, 3218, 3221, 3222, 3224, 3226, 3228, 3229 (a, 6), 3256, 3258, 3235, 3237, 3237,
3241, 3269, 3271, 3275, 3277

24. [TuddepenipoBanue cyiokHor dyHkumu: 286, 3287, 3307, 3310, 3317, 3221, 3322, 3288,
3291, 3293, 3296, 3298, 3300, 3303

25. luddepeHLiipoBaHre HESIBHO 3aJJaHHBIX (DYHKLMI U CUCTeM HesIBHO 3a/laHHbIX (DYyHKLIMM:
3371, 3383, 3384, 3387, 3392, 3396, 3398(1, 2a), 3401, 3408(a), 3409, 3411, 3413, 3415(6)

26. 3ameHa nepeMeHHbIX B AuddepeHIMaabHbBIX BbipaxkeHUsiX: 3458, 3462, 3465, 3470, 3475,
3476, 3487, 3489, 3514, 3516

27. AGCOMIOTHBIM 1 YCIOBHBIM 9KCTPeMyM (DYHKLIMM MHOTHX IepeMeHHbIX: 3621, 3622, 3623,
3625, 3627(0), 3628, 3643, 3654, 3656, 3659, 3661, 3663(0)

28. PaccTraHOBKa Mpe/ie/ioB UHTerPUPOBaHUS U BbIUMC/IeHUe IBOMHOro uHTerpana:3917,3921,
3922, 3925, 3926, 3929, 3930, 3906, 3907, 3908, 3932, 3934, 3935

29. TTepexof, K MOJISIPHBIM KOOPZMHATaM B IBOMHOM uHTerpane:3943, 3944, 3945, 3946, 3951,
3952, 3953, 3954, 3955.

30. 3ameHa nepeMeHHBIX B IBOMHBIX MHTerpasiax (obmwmii ciayuait):3958, 3961, 3966, 3968, 3970

31. [IpunoxxeHue JBOMHBIX MHTETPAJIOB K HaXOXKAEeHUI0 Tuiolasielt U o6bemoB: 3984, 3987,
3997, 3998(6), 4008, 4010

32. PaccTraHOBKa Ipefie/IoB MUHTErpUPOBaHUS U BbIUMC/IeHHe TPOUHOro uHTterpasna: 4077, 4082,
408, 4093



33. Hununapuyeckue u cheprueckre koopauHatel: 4080, 4091 ,4104, 4106, 4126, 4078, 4087,
4088, 4090, 4107, 4110

34.YucnoBble psizibl. [Ipr3HaKK CXOAMMOCTH 3HAKOTIOJIOXKUTE/IBHBIX PsZIoB: 2546, 2549, 2551(6),
2556, 2559, 2561, 2563, 2564, 2578, 2579, 2580, 2583, 2586, 2589(a)

35. AGcomoTHas ¥ YCJIOBHAsE CXOAMMOCTD 3HAaKOTIepeMeHHBIX psifioB:2660, 2664, 2667, 2673(a),
2675, 2686

36. CxopumocTh GyHKIMOHAMBHOTO psifia:2716, 2718, 2721, 2722, 2724, 2725, 2728

37. PaBHOMepHas CXOAUMOCTh (PYHKLIMOHA/IbHBIX N10C/Ie[,0BaTeIbHOCTEN U PsiZioB:2746, 2748,
2754, 2774(a ,B, 3, 4, 1, M)

38. HaxoxxeHue pasyca U MHTepBasa CXOAUMOCTH CTelleHHOro psaga:2815, 2822, 2823, 2824,
2825,2827

39. Pa3nioxkeHre (PyHKLIMM B CTeNleHHbIe Psi/ibl C TIOMOILbIO CTaHAAPTHBIX pa3/ioykeHni:2851,
2853, 2855, 2856, 2857, 2859, 2860, 2870

6. ®oHj OLEHOUYHBIX CPECTB /I/IA MPOMEXYTOYHOM arTeCTal|u 10 JUCHUILIHHE
«MaremMaTuyeCcKu# aHa/IU3»,

BK/TFOUAIOILIM:

6.1 TlepeueHb KoOMIeTeHIMII BbINYCKHUKOB 00pPa30BarTe/IbHOM MPOrpaMMbl  C
yKa3aHueM pe3y/ibTaToB o0yueHuUst (3HaHmii, yMeHH, B/Ia/IeHUH),
XapaKTepu3yIIUX JTanbl HX (OPMHPOBAHHUs, ONMHCAHHEe TOKa3arenel H
KpMTepHeB OLleHMBaHHUA KOMITeTeHI[UH Ha Pa3/INUHbIX 3Tanax ux (popmMupoBaHus

B cooTBeTCTBHMM C KapTamMM KOMIIeTeHLUM AUCHUIIMHA «MareMaTUueCcKuid aHasn3»
HarpaB/ieHa Ha u3yuyeHue 0a30BBIX OCHOB BBICIIIEN MaTeMaTUKH — OCHOB JU(depeHIMaTbHOTO U
VHTEeTrpaJibHOTO UCUMC/IeHusl. B pe3ysbTaTe 0CBOeHUS AUCLIUTIIMHBI CTY/IeHT JOJ/KeH:

3HaTh OCHOBHbIE MOHATHUS U METO/bl, UCII0/Ib3yeMble B TEOPUM MaTeMaTHyeCKOro aHajm3a.
[ToHuMaTh 0Ka3aTe/IbCTBA K/IHOUeBbIX TeOpeM Kypca.

YMeTb TpUMeHSITb 3HaHWs MaTeMaTUuecKOro aHaju3a TMpU pelleHud CTaHapTHBIX
MaTeMaTUueCKHX 3ajjau 1 3ajjau MPUK/IaJHON MaTeMaTHKU.

ViMeTh HaBBIKU WCIOIb30BaHUSI MaTeMaTHUYeCKoro arrapara JUCLIUIIMHBI TIPU pellieHur
33/lad MaTeMaTHuyeCKoro aHaju3a TOBBIIEHHONW C/IOKHOCTU W B JlafbHellled yueOHOU U
npoecCrOHa/NbHOM [1eTeIbHOCTH, B YaCTHOCTH, 3((}EKTHBHO MPUMEHSITh UX [JIsi pelleHus
Hay4YHO-TeXHWYEeCKUX 3aflad M APyrux rnpodeccroHanbHbIX 3a/iay, CBSI3aHHBIX C Pa3BUTUEM U
WCIO/Tb30BaHUeM HH(OPMAL[MOHHBIX TeXHOJIOTU.

Kpurtepuu o1ieHUBaHUSA KOMITETeHIIUN

Nuapukaropnl
Kpurtepuu ouenuBanus (aeckpunrtopsl) | IIlkana oneHuBaHuA
KOMIIeTeHLINH
3uars 31 (OIIK-1): OTtcyTcTBUE 3HaHUMN marepuara,|I11oxon ypoBeHb

3Hamb OCHOBHbIe (haKTbl,|OTCYTCTBYET CTI0COOHOCTH peiuenys |(POPMUPOBAHUS

6330BbIE KoHLery, |CTARAAPTHBIX | 33/1a4, TIOIHOE OTCYTCTBHE|KOMITeTeHL[HH
HaBBIKOB, TPeyCMOTPEHHbIX |- «[1710X0»
NPUHLMIBL  TEOPUM  BlkomrieTeHITyeil,
obnactu €CTeCTBEHHBIX | Hamyype rpybeix ommbok B ocHopHoM|HEYJ0B/IeTBOPUTEIBHbIH
HayK, MaTeMaTHUKH Y|MaTepuasie, HaMule rpyObIX OIIMOOK Tpy|YPOBEHB ¢dbopmupoBaHus
MH(MOPMaTHKH. pellleHrH CTaHZAPTHBIX 3ajad, OTCYTCTBHE|KOMIIeTeHI[UH
HAaBBIKOB,  TIPEAYCMOTPEHHBIX  JAHHO|—«HeyI0BIeTBOPUTETHLHO»
KOMITeTeHLeH




Ymers Y1 (OIIK-1):

Ymemb WCTI0/Ib30BaTh
6a3oBble 3HaHUs
€CTeCTBeHHbIX HayK,
MaTeMaTUuKH u
WHPOPMAaTUKH,  OCHOBHBIE
(bakThl, KOHLIeNLUH,
TIPUHLUTIB TeOpUi,

CBSI3aHHBIX C TPUK/IaJHOU
MaTeMaTUKO1 v
MH(pOPMaTHKOM.

Bnapers Bl (OI1K-1):
Bnademb HaBbIKaMU
NIpYMeHeHHUs 6a30BbIX
3HaHUM eCTeCTBEeHHBIX HayK,
MareMaTuKu U

vH(GOPMaTUKK,  OCHOBHBIX
(hakToB, KOHLIEMLUH,
TIPUHLUIIOB TeOpuH,

CBSI3aHHBIX C TPUKIIAJHOM
MaTeMaTHUKOU u

3HaTh 31 OCHOBHBbI€ TIOHATUSA
MaTeMaTUueCckoro  aHajau3a C  pSaoM
HerpyObIX OmMOOK. YmeTb Y1 C psijom
HerpyObIx omnOoK. ByiageTs Bl HaBbIKaMH
WCTIO0/Ib30BaHMsT 0a30BBIX MaTeMaThueCKuX
3HaHUM /i pellleHus] TIPOCTeMIIMX 3ajad
MareMaTHUeCcKoro aHa/Iu3a..

Y10BeTBOPUTENBHBIN
ypOBeHb  (OPMUPOBaHUS
KOMITeTEeHLIUU

- «Y[10B/IeTBOPUTETBHO»

3Hatb 31 OCHOBHBIE TIOHSITUS
MareMaThyeCKoro adHajud3a C  pPSgoM
3aMeTHBIX TIOrpelIHOCTeld YmeTrb Y1 cC
He3HauuTeTbHBIMHU MOrPeLIHOCTAMU.
Bnageres Bl OO/LIIMHCTBOM OCHOBHBIX
HaBbLIKOB WCTI0/Tb30BaHUS 0a30BBIX
MaTeMaTUueCKUX 3HaHWM, JeMOHCTPUPYS
HX B CTaHAAPTHBIX CUTYalHsIX

Xopomiuii ypoBeHb
(hopmupoBaHus
KOMTIETEeHI[UH
-«X0opoI11o»

3HaTh 31 OCHOBHBbIE IOHATUSA U TeOpeMbl
MaTeMaTu4eCcKoro aHa/Ms3a C
He3HauuTe/IbHbIMU MOTPeLIHOCTAMMU.

Ymerb Y1 6e3 omMOOK W TIOTPEITHOCTEH.
Bnagers Bl BceMH OCHOBHBIMU HaBLIKAMM
WCTI0/Ib30BaHUS MareMaTHyeCcKoro
arrapara, JIEMOHCTPUPYS 17D B
CTaHJAPTHBIX CUTYALIUsX

OueHb XOpOIINY YPOBEHb
(hopmupoBaHus
KOMITeTeHL[UN

- «O4YeHb XOpOILIO»

3HaTb 31 OCHOBHBIE IOHATUSA U TeOpeMbl
MareMaTH4ecKoro aHasu3a 6e3 ommbok u
norpemHocTeii. Ymers Y1. Baajgers Bl
BCeMU HaBbIKAMHU, [E€MOHCTPUPYS HX B
CTaH/|APTHBIX CUTYaLUsIX.

OT/IMYHBIN YPOBEHb
(hopmupoBaHus
KOMITeTeHLIUN

- «OTmMuHO»

3Harb 31 OCHOBHOM MW JIOTIOIHHUTEIbHbIN
Mareprias 0e3 OMIMOOK M TIOTPELIHOCTeH

[TpeBOCXO/IHBIN YPOBEHb
¢hopmupoBaHus

. Ymers Y1. CsoOoaHo. Biagerh BCeMH|KOMIIETEHI[UN
MH(OPMATHKOH. HaBbIKAMH,  JIeMOHCTPUpYS  UX  B|- «[IpeBOCXOJHO»
CTaHZapPTHBIX u HeCTaHZIapTHBIX
CUTYyarUsIX.
6.2 OnucaHue mIKa/a OLEHUBAHHSA
[ OLleHMBAHMS  pPe3yILTaTOB  yuebHOM  [eATe/bHOCTH  CTYAEHTOB  HCIIOJIb3YIOTCH

TPaJWLMOHHbIE (JOPMBI aTTeCTaLMU: 3a4eT U IK3aMeH..

Ha 3auete mikasa OLI€EHMBAHUA HUCIIONIB3YeTCA B BUE «3dUeT-He3dueT»:

3auTeHo

NIpUYMHE.

YMeHue pelliaTh CTaHAapTHBIE 3a/jaul, 3HaHUe OCHOBHBIX OTpefie/ieHu 1
dbopMyn Kypca, BbITIOJTHEHUe [JOMAIITHUX 3a/JaHuM, yCrelllHoe HaricaHue
KOHTDOJIbHBIX paboT, OTCYTCTBHe MPOIYCKOB 3aHSTHH 110 HeYBaXKUTeTbHOU

He 3auteno

OTCYTCTBI/IE MHWHHMaAJIbHBIX yMEHI/Iﬁ B pellieHWK CTaHAAPTHBIX 34444, ITOJTHOe
OTCYTCTBUE y‘lE6HOfI dKTMBHOCTH X MOTHUBallU1 U/IN yqe6Ha51 dKTHMBHOCTb U
MOTHBALIMX BbIPpa’>KE€HbI cnabo.

[To pe3ysnbTaTaM MTOrOBOM aTrTecTaliid B MEPBOM M BO BTOPOM CeMeCTpax Ha 3K3ameHe
BBLICTABJISIOTCS OL[eHKH T10 CeMU0Oa/ITbHOM CUCTeMe




Nupuxaro OIIEHKV C@OPMHUPOBAHHOCTH KOMIETEHIINN
pBI TJ10X0 O4YeHb NPeBOCX0H
HeY/I0B/IETBO | YOB/1€TBOP
KOMIIeTeH Xopo1o X0pOIL0 OT/IMYHO 0
PUTEe/ILHO HUTE/IbHO
1170
OTCYTSTBI/IB YpoBeHb MuHrMansHO |YpoBeHb 3HaHUM | YpoBeHb 3HaHUI | YPOBeHb YpoBeHb
SHAHWA 3HAHWW HIDKE |[JOMYCTUMBIHA |B 0ObeMe, B 00beMe, 3HAHWH B 3HAHUK B
?OP ETHYECKOT |y i HyMa B HBIX |yPOBEHb COOTBETCTBYIOII] [COOTBETCTBYIOLI |06beMe, o0neMme,
marepuanaHes TpebOBaHUH. |3HAHUH. €M IIporpamMMe |eM IporpamMMe |COOTBETCTBYIO |[IpeBbIIIAoLIe
o3MOKHOCTL  |VIMenu Mecto | [JomyIeHo TIOZITOTOBKHU. TIOZITOTOBKH. em M [IPOrpamMmy
HOJIHO:,Ia OLIEHUTh rpy0bie MHOI'O HonyeHo Honyeno rnporpaMme MOJATOTOBKH.
3HAaHMH TIOJTHOTY OIIMOKM HerpyObIx HECKOJIBKO HECKOJTEKO TO/ITOTOBKH,
3HaHMH OLIMOKH. HerpyobIx HeCyIIeCTBEeHHEI [6e3 OLIMOOK.
BCIEACTBHE oIMOOoK X ommrboK
OTKaza
obyuaroiieroc
s OT OTBETA
OrcyrcrBue  |IIpu pewenun |ITpogemonctp |IIpogemoncrpup (IIpogemoncrpup |[I[IpogemoncTpu |IIposeMoHCTp
MUHHUMAJTBHBIX |CTaHAAPTHBIX  [MPOBAaHBI OBaHBI BCE OBaHBI BCe POBaHEI BCe WPOBaHHBI BCe
YMEHUH. 3a7ia4 He OCHOBHBIE OCHOBHBIE OCHOBHBbIE OCHOBHBbIe OCHOBHBIE
HeB03MOXXHOC |TPOJIEMOHCTPH |YMEHUSI. YMEHWUSI. YMeHHUSI. yYMeHHUs, YMEHWUSI.
Thb OLEHUTb  |pOBaHBI PerieHsl PerreHn! Bce PerteHs! Bce pelLieHsl Bce PerreHn! Bce
Ha/muye OCHOBHbIe TUIIOBbIE OCHOBHbIe OCHOBHbIe OCHOBHbIe OCHOBHbIE
Hanuame yMeHUi YMeHHUs.. 3a/1auu C 3a7laun C 3a7lauM . 3a7laum C 3a7laum.
yMermii BoiencrBue  |Vimenu Mecto |HerpyObIMH  |HErpyObIMH BrimosiHeHb! Bce |0TAeMbHBIMA | BhINo/THEHbI
OTKaza rpyObIe ombKamMu oMbKaMu. 3a/laHus, B HeCyIIeCTBEHH |BCe 3a/aHus,
00yyJaroIeroc |OLMOKH.. BrimosiHeHb! | BEINOMHEHE BCe |TOTHOM 00beMe, |bIMU B TIOJTHOM
s OT OTBETa BCe 3a/laHUs, |3a[jaHMUs, B HO HEKOTOpbIe C [HefoueTaMu, |0Obeme Ge3
HO HE B TOTHOM 00beMe, [HeZoueTaMHu. BBITIOJTHEHBI BCE |HEZIOUETOR
TIOTHOM HO HEKOTOpkIe C 3a/laHuisl B
obbeme HeJloueTaMu. TIOJIHOM
o0neme.
OrcyrctBue  |IIpu pewenuu |meercs IIpopemonctpup |[IpogemoncTpup (IIposemonctpu |IIpogeMoHcTp
B/Ia/IeHUst CTaH[APTHBIX |MHUHUMa/bHBIN |0BaHbl 6a30Bble |OBaHbI 0a30BbIe |pOBAHBI HABBIKY | IPOBAH
MartepuaoM. |3ajad He Habop HaBbIKA HaBbIKU TMIPH PELIeHNH  |TBOPYEeCKUH
Hamame HeB03MO>XHOC |IPOJIEMOHCTPH |HABBIKOB J/Is1  |[IDY PellleHWH  |[IPY pellleHuW  |3a7a4 _ |momxoak
Th OLEHUTh  |pOBAHbI PELIIeHust CTaHJAPTHBIX  |CTAHJAPTHBIX  |TIOBBLIIEHHOW |peLIeHHI0
?;::;:}‘:Ee Hanuue 6a3oBble CTaHZAAPTHBIX |3a/1au C 3agau 6e3 C/IOKHOCTH 0e3 [3aau 5
onbITOM) HaBbIKOB HaBBIKH. 3a71a4 ¢ HEKOTOPBIMH omb0oK 1 oMboK 1 TIOBBIILIEHHOH
BCiefcTBre  |VIMend MeCTO |HEKOTOPBIMH — |HefoueTamMu HeJJOUeTOoB. HeJJOueToB. CJIO)KHOCTH
OTKa3a rpy0bbie HeJjoueTaMu HeCcTaHJapTH
06yuaromieroc |ommoKu. BIX 3aJa4.
s OT OTBETa
YuebHas YuebHas YuebHas YuebHast YuyebHast YuebHas
IMonHoe aKTUBHOCTb M |aKTUBHOCTb U |aKTMBHOCTb M |aKTMBHOCTb M |aKTMBHOCTb M  |aKTMBHOCTb U
OTCYTCTBME  |MOTWBAL[Us  |MOTHBalMsi  |MOTHBALHS MOTHBALHS MOTHBALHS MOTHBALHS
yueOHOH cnabo HU3KUe, €J1a00 |TIPOSIB/ISIOTCS Ha |TIPOSIB/ISIFOTCS Ha [[TPOSIB/ISIFOTCS | [TPOSIB/ISTFOTCS
aKTUBHOCTHU W |[BBID@KEHBI,  |BBIDAKEHBI,  |CpeJHEM VPOBHE BBILIE  [HAa BHICOKOM Ha OYeHb
MOTHBALMA  |TOTOBHOCTb  |CTPeMJIeHHe |YPOBHe, CpeJHero, YPOBHe, BBICOKOM
Mornsanus peliath pellaTh 3a7auk | JeMOHCTPUPYET |[EMOHCTPUPYET |IEMOHCTPUPYET |YPOBHE,
(muuHOCTHO MOCTAB/IeHHbIE |KAUECTBEHHO |CS1 TOTOBHOCTH |CS1 TOTOBHOCTB |CSI TOTOBHOCTBH |AE€MOHCTDHPY
o 3a7iauu BBITIO/IHATD BBITIOJIHATD BBITIOJIHATH BCE |€TCs
OTHOMIEHHE KayeCTBEHHO MOCTaB/IeHHble  |OOJIBIIMHCTBO  |TIOCTaB/eHHble |TOTOBHOCTb
OTCYTCTBYIOT 3ajiaud Ha MOCTaB/IeHHBIX (3a7lauM Ha BBITIOJTHSATh
) CpefiHEM YPOBHE (33714 Ha BBICOKOM HeCTaHJapTH
KauecTBa BBICOKOM YPOBHe bIe
YPOBHe KauecTBa JOTIO/THATETb
KauecTBa HbIe 3a/1aun
Ha BBICOKOM
ypOBHe
KauecTBa
XapaxkTepu |Komnertenius |Kommerenus |Copmuposat |Cdopmrposant |Chopmuposann |Chopmuposans |Cpopmuposa
CTHKa B He B M10/1HOM Mepe [HOCTE OCTb 0CTb 0CTb HHOCTb
copmupor |chopmupoBaH |He KOMIIETEHIMM |KOMIETEHUMH B |y o\ irerepipm B |kommeTenmuu | KoM ETEHLII
COOTBETCTRBYET |L[JIOM TIPEBbILIAET
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a. C(fl)OpMI/IpOBaH MHUHHUMAJ/IbHBI |COOTBETCTBYET LejioM IIO/THOCTBIO CTaHJapTHLbIE
OTCYTCTBYIOT |a. M TPeGOBAaHMAM,  |cooTBeTCTBYET |COOTBeTCTBYeT |TPEOOBAHMS.
3HaHUS, Nmetomumxcs TpeGOBaHMAM. |HO eCTb TpeboBaHUSIM.  |TpebOBaHUSAM. Vmerolpxcs
. VMeromyxcsi - |HeJOUeTHI. 3HaHUH,
yMeHusl, 3HaHuH, HAHMI, VIMeIommxcst I/IMEI-O\I:L[I/IXCH I/IMEI-O\I:L[I/IXCH yMeH#i,
HaBbIKH, YMEeHUH, yMeHHuii, 3HaHUA, 3HAHUH, 3HAHUH, HABLIKOB U
HeoOXoiMble |HABLIKOB HaBBIKOB B YMEHUH, YMeHHH, YMeHHH, MOTHBAL[X B
JJUIs1 pellleHuss |HeJO0CTaTOYHO |Lje/I0M HaBBIKOB U HaBBIKOB U HaBBIKOB U TIOJTHOM Mmepe
TIPAaKTUYeCKUX |[71s peltieHnst |AOCTaTOMHO  \MOTHBAllMK B MOTHBallUd B [MOTHMBamuu B [AAOCTaTOYHO
AHHOCTH 115 heccnona [mpaktrueckux A1 PELIEHHS  (1je/IoM 11e/10M nonHoi mepe |
KOMIETEHI | 1 pix) 3azau. |(mpodeccrona VPAKTMHCCKHIX |10CTATOUHO A/IA JIOCTaTOYHO /ISl |I0CTAaTOYHO [JIs1 FPUMEHEHHA
an ) (podeccriona |pemreHus TBOPUYECKOTO
Tpebyercs JIbHBIX) 3a7lau. JIbHBIX) 33714, |[IPaKTHUecKux | PeLICHHs pelLieHus noxoaa K
TIOBTOPHOE TPE6YETCH HO TPEGYETCH (HPOCI)ECCI/IOHHH CTaHZAapPTHBIX CJIOXKHBIX peLLeHUIo
obyueHne MOBTOPHOE JIOTIO/THUTE/IBH |bHBIX) 33/1a4, HO |[IPAKTUUECKUX |MPAKTUUYECKUX |CAOKHBIX
obyueHue asi IpakThKa  |TpeGyetcs (mpodeccuonan |(podeccronan |IPaKTUYECKUX
o /OTIONHUTENBHA |y 1v) 3azay. bHBIX) 3324, (mpodeccron
OOJIBILIMHCTBY |51 TPAKTHKA 110 a/TbHbIX)
MPaKTUYeCKUX |HEKOTOPbIM 3az1au.
3azau. ripodeccroHab
HbIM 3a/[ayaM.
6.3 Kputepyuu W mnpouegypbl OLIEHMBAaHHA pe3y/JbTaTOB O0OyuYeHHs] MO JUCLHHIIAHE,

XapaKTepU3yIIHMX 3Tarbl JopMHUPOBaHUsS KOMIIeTeHLIUH

Jlnst ouleHWBaHUS pe3y/ibTaToB O0yueHHs B BHZE 3HAHUU WCIIONB3YIOTCS CJIe[YIOLIe

TIPOLIeIyPhI:

NHUCbMEHHBbIE€ OTBE€TbI HA BOMNPOCHI HAd KO/UVIOKBUYME W HHAHUBH/AYd/IbHOE

co0ecegoBaHue Ha SKk3ameHe. CTyJeHTy Tpe/ijlaraeTcsi U3/M0KUTh TEOPeTHUECKYIO YaCTh OFHOTO
VTU HeCKOJIBKUX Pa3fesioB JUCLUIUIMHBL B (OpMe OTBeTa Ha BOMPOCHI.

[l olleHWBAaHUSI WTOTOB OOyueHHWs B BHJe yMeHUlU W 6/1a0eHulli WCII0/b3yIOTCs

NpakTUueckre KOHTposibHble 3afaHusi (IIK3) B Buge Kpatkod (OpMYyIMPOBKU [JeMCTBUM,
KOTOpbIe CJieflyeT BBIOJHUTE JJIsi TI0JyueHUsl pellleHui Tpe/siIoKeHHOW 3aZiaud, BK/IHOUaroliye
HECKOJIBKO 3a/au.

55t oLleHKU ymeHuti mipuMeHsttoTcsi ipocthble T1K3, KoTophie TipeArosiaraioT pelieHue B
BUJIe OZHOTO WM ABYX AercTBUM. K HUM MOKHO OTHECTU HeCJI0)KHbIe 3a/jJaHusl TI0 BBITIOJTHEHUIO
KOHKDETHBIX [eMCTBUM. (HaXOKIEHUIO IepefiesioB, BBIUMC/IEHUIO OOBIKHOBEHHBIX M YaCTHBIX
TIPOU3BOJHBIX, HaXOXIEHUI0 HeoIlpe/ie/leHHbIX W OIlpe/leJIeHHbIX WHTerpajioB, BBIYMC/IEHUIO
JBOVMHBIX UHTErpasioB, NCC/IeJ0BAHHIO0 CXOAUMOCTH YUC/IOBBIX PSIZIOB)

[17151 OLIeHKY 6/1a0eHUll TIPUMEHSIIOTCS TIPaKTUUeCcKrie KOHTPOJIbHBIE 3a/jaHusl, Tpedyrorye
MHOT'OXO/IOBBIX pellleHWM KaK B TUIIMUHBIX 3a/lauax, TakK U B 3a/lauax IOBbIIEHHON C/I0KHOCTHUH.
K Hum OTHOCATCS, HampuMmep, 3aflaud Ha [OJIHOe WCC/IefloBaHWe (DYyHKLMKA U TOCTpOeHHe
rpadMKoB, 3a7laud Ha abCOJIOTHBIM M YCIOBHBIA 3KCTpeMyM (GYHKLMM MHOTUX TlepeMeHHbIX,
repexofi K KpUBOJIMHEMHBIM KOOpJMHAaTaM B JIBOMHBIX M TPOMHBIX MHTerpaax, UCciefoBaHUe
PaBHOMEPHOM CXOAMMOCTH (DYHKLMOHA/IbHBIX PSIZOB, pasiokeHue QyHKUWN B psf Teiinopa U
T.[1.

WTOroBblii KOHTPO/b (DOPMUPOBAHWSl YKa3aHHbIX KOMIIETEHLIMH 3aBepllaeT 3aueT U
YCTHBIM 3K3aMeH. KOMIIeKCHbIe KOHTPOJIbHBIE 3aJiaHUsl /ISl OLIEHKW Pe3y/bTaToB OOyueHus: 1
WUTOTOBOTO KOHTPOJIS1 C(POPMUPOBAHOCTH KOMIIETEHLIUM 33/lat0TCsl BO BpeMsi HHAMBHUAYA/ILHOI0
co0ecejoBaHUA Ha JK3aMeHe TI0 JUCLUIUIMHe. THUTIOBbIe KOHTPOJIbHBIE 3a/]aHUsI TIPe/ICTABISIOT
coboii HabOp BO3MOXKHBIX TEOPeTUYeCKMX BOMPOCOB W 3a/au W3 pasfesoB COfepyKaHus
JUCLIMTUIAHBL.

6.4

TunosBblie KOHTPOJ/IbHbIE€ 3dldHHUA W/IX UHbIE€ MdTe€pHdJibl, HEOGXOAI/IMBIE AJIA OIleéHKH

pe3y/IbTaToB 00y4eHHsl, XapaKTepHU3yHIUX dTanbl (oOpMHUPOBaHUs KOMIETeHIMI U (WIH) JJist

HTOroBOro KOHTpoJ/i C(l)OpMI/IPOBaHHOCTI/I KOMIIeTeHI[UH.
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IMpakmuueckue KOHMpos/bHble 3d0dHUsl no Kypcy «Mamemamuueckul aHaaus» 0O/ OUeHU8dHUs
pe3yibmamoe_obyueHus 6 sude ymeHull Y1(OITK-1) u enadenuii B1(OITK-1) ¢hopmuposdaHus
Komnemenyuu OITK-1:

[IpyMepbl KOHTPOJILHBIX 3aIaHKN 10 TeMe «IIpenenbl 1 HeIPePLIBHOCTh HKITUN» .

1. BeIunc/InTh Tipe/iesibl

2. lim s lil‘lél (cos 6x)“9"™ , lim (\/ x> +x- x)
07[ X X— oo
X 6 ., —Cosx

3. OnpenenuTh NOPSIOK Ma0CTH O@CKOHEUHO MaJioi arc t92 %9 +x% - 3% 1n3(1+ 2X) mpu

x €0 OTHOCHTE/IBHO GECKOHEUHO Mo xP

) =—

4. Onpefie/luTh XapakTep TOUEK pa3pbiBa U MMOCTPOUTh 3CKU3 rpadrKa 1
1+2%

IIpuMepbl KOHTPOJILHBIX 33JJaHUNA 0 Teme «/Iu epeHII1pOoBdHHE HKI[MY OTHOW IepeMeHHOM»

1. Bernomts Yy, ecmm Y = VX +1 ln§+1/1+—§ sin x) "

COS t

2. Borunomts Yy |, toe x(60) =et , y(o) =

(10) , €C/I y :(x +1)sin2x

3. Beiuuciaurs y
v 2
4. Hatitt d?y, y =4™% ecim X —3aBHCHMast IiepeMeHHast
eX-e *-2x o
5. Beruncmtsb lim —————— 110 nipaBuiy Jlonurasnsi u no dopmysne Teitopa
x—0 X-SInx

6. VccenoBars U MOCTPOUTE rpaduk GyHkuun [ (x) zm
X

IIpuMepnl KOHTPOJILHBIX 3aJaHUI 110 TeMe «HeomnpeneaeHHEIN U olIpeIe/IeHHbINA UHTerpaa»

1. BBIUMC/IUTE UHTErPasIbL:

sin 2x c (x- 3)dx ¢ 2tgx+3 d dx
'[ 2 + cos” x ' J\/S 2 20 Jsin? 2, L\‘/5- 5-
- 2x- X sin® x + 2cos” x 4 X + X

e—1

dx
( 3 3
JxT 4 2x- B)(x2 +2x +5)’ 0®(><+1)dx , [feos®2xdx, f’&%/? [2 dx

2. Haiitu rtomas GUrypsl, OrpaHUUeHHON IMHUAMU: y* +8x =16, y* - 24x =48

=t*—1

3. Haiitu miola/ib et TMHUN

4. HaiiTu gy Jyru riockoit kpusoii ' =1—Cos @
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INpyMepbl KOHTPOILHBIX 3aJJaHUM 110 Teme «/1x epeHIrMpoBaHle HKIIMI MHOTUX TePeMEHHBIX»
2

. o u
1. Hanitu oy’ fom u=flxxy, Xyz), X, Y, Z - He3aBUCHUMBbIe TTlepeMeHHbIe.
xXoy

i + =0

dx dy d’x d’y

2. Haiitu d 4’ di? da? , eC/Ii R
2z dz’ dz
X4y 41 =0
3. IIpeoO yZazz 2aZ 2 u=% v=x, w=xz y
. €00pa30BdTh dBHeHle T, ecd/in - =X, —&X£= Yy, rge
peolp yp o 2y Tx ) A

w =w(u, V) - HoBast QYHKLVS
4. VicciiefioBaTh Ha YC/IOBHBIN 9KCTPEMYM (PYHKLMIO U =X- 2y +2z eciu Xx° +y’ +z° =1,

[IpyMmepsl 3aaHuii 110 TeMe «/IBOWHbIE U TDOMHBIE UHTErpabl»
1 V2-x2
1. VI3MeHUTH NOPSAJ0K UHTErPUPOBAHUS : @( 0 f(x,y)dy

0 X
2. TlepeiiTH K MOJISIPHBIM KOOPMHATaM X =1 COS@, Y =T SiN ¢ u pacCTaBUTh TIPe/eIib

. 2 2
VHTerpali B TOM U JPyroM HOpsiJKe: Qx’y Jdxdy, D: x*+y* @Ry, y €
D

3. TlepeiiTu K chepryeCcKUM WU uI/IJH/IH,ququKI/IM KOOp/IUHATaM Y BBIYUC/TUTH:
2 Va—x>
o< € (x2 +22)dz de
-2  _Ja—x2 x2+z2
2
4. BeIuMc/TUTE 00bEeM TeJla, OrPAHUYEHHOTO TTIOBEePXHOCTSIMHU:

X+y +z2°=1, X +y’=2,x=0,y=0,2=0 (x €0,y €0,z )

[IpyMepbl KOHTDOMBHBIX 3a/JaHUAW 110 TemMe «Pgaabi»
1. I/ICCJIE,I[OBaTb CXOJJUMOCTD CJIeYIOLIUX YMC/IOBBIX PsI/IOB:

1. Z (\/n +n+1- \/n —n+1) 1.2. Z( 1) 2n* "E, 1.3_5'(_1),1_1C052n'
+3n = Un

1
3. NcciienoBars Ha paBHOMEPHYIO CXOAUMOCTE DS npu 0 <x <—
A PABHOMEPHY'O CXOA piA Zl - m :

4. Paznoxuts B pag Telinopa no crenensam x pyHkuuo: f(x) =In(l+ x + x* + x°)
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CnucoK 3K3aMeHAUUOHHbIX 80NpOCo8 0/ OUEeHUBAHUSA pe3yibmamos obyueHus 8 sude 3HaHUll
31(OI1K-1) cbopmuposarusi komnemeHyuu OITK-1 no Kypcy «Mamemamuyeckutl aHaaus»

1. TToHsITHE MHOKECTBA, TTIO[IMHOXKECTBA IAHHOTO MHOXKeCTBa. UnC/I0BbIe MHOXKECTBA.
YucnmoBbie TIPOMEXXYTKH, OKPECTHOCTh TOUKH. OrpaHNUeHHbIe YHC/IOBble MHOXKECTBa.
TouHble TpaHU MHOXKECTBA.

OrmpeesieHye YMCIOBOM TMOC/IEI0BATe/IbHOCTH U ee TIpejieia.

Teopema 0 eJMHCTBEHHOCTH TIpeZiesia YUC/I0BOM TMOC/Ie0BaTe/TbHOCTH.

Teopema 06 OrpaHMUEHHOCTH CXO/SIIIEMCS UMCIOBOM ITOC/Ie[OBaTeTbHOCTH.
ApudmeTtrueckue eliCTBUS HaZl YMC/IOBBIMU T10C/I€J0BATETIbHOCTSIMHU.

Teopema o TpesieTbHOM TIepexo/ie B HepaBeHCTBaX.

beckoHeuHo Gobliie ¥ 6eCKOHEUHO MaJlble MOC/Ie0BaTeIbHOCTH. CBsA3b MEX/Y HUMH.
CpolicTBa 6€CKOHEUHO MaJbIX MOC/Ie]0BATe/IbHOCTEH.

MoHOTOHHBIE TIOC/IeIoBaTe/IbHOCTU. TeopeMsbl 0O Tipe/iesiax MOHOTOHHBIX MOC/Ie/[0BaTeTbHOCTeH.

Nk wWN

®

n

1
9. [oxkasarb, 4TO MOC/Ie0BaTe/IbHOCTh a, =H1 + —H UMeeT Tipeje.
I ni

n

10. [lokasarsb, uTo lior%a_nn =0,(a>1), li@r%% =0,(a>1)), lior%l()gT“n =0, lie%% =1,

11. ®yHjameHTanbHbIe OCAe0BaTebHOCTH. [lofnocie0BaTeIbBHOCTU U YaCTUYHbIE TIPEEbI.
YcnoBUs CXOAMMOCTH U PaCXOAUMOCTH M0C/1e[0BaTe/IbHOCTH.

12. Omnpepgenenve nipegena GyHKMK no Koy, reomeTpryeckas MHTepIipeTaLys rnpejena.
Onpenenenue npejena (GyHKLMM Ha s13bIKe M10C/Ie10BaTe/IbHOCTH 110 ['efiHe.

13. Teopema 00 KBHBa/IEHTHOCTH JBYX OIpeZeIeHUI Tipe/ienia GyHKIUH.

14. OpgHocTopoHHUe npe/esibl. Heo6xoqumoe 1 0CTaTOuHOe YC/IOBHE CYIleCTBOBAHUS TIpeziesia
(GyHKIMH.

15. IlepBelii 3aMeyare/IbHbIN NIPeZiesl U C/IeACTBUS U3 Hero.

16. Bropoii 3ameuaresibHbIN NIpeien U CleCTBUS U3 HETO.

17. CpaBHeHHe 6eCKOHEYHO MabIxX BeJMurH. OripeiesieHue Mopsifika MaoCcTh 6eCKOHEYHO Masioi U
Bbl/le/IeHue I7IaBHOM uacT 6eCKOHeUHO Marloi.

18. Tabsnmiia 5KBUBaIeHTHBIX OECKOHEUHO MasIbIX C BHIBOZOM BCex (opmyi.

19. Teopema 0 BBIYMC/IEHHUHU TIPE/IEJIOB C MCIOTb30BAHHMEM YKBHUBA/IEHTHBIX 0€CKOHEUHO MaslbIX.

20. CpaBHenue GeckoHeuHO OosbIMX BesMurH. OnpeesieHre ropsiika pocTa.

21. HemnpepbIBHOCTD (YHKIMY B Touke. HeobXoqumMoe 1 0CTaTOYHOe YC/IOBHE HENPEPhIBHOCTH B
Touke. Knaccugukaiys Touek pasphisa.

22. HemnpepbIBHOCTb (PyHKLIMM Ha MHO)KeCTBe. HenpepbIBHOCTb 3/1eMeHTapHBIX (DYHKLUI.

23. HemnpepbIBHOCTD C/I0)KHOM 1 00paTHOM (PyHKLIMH.

24. TlepBas u BTOpas TeopeMsbl Koiy /1711 HempepbIBHBIX (DYHKLMH.

25. IlepBasi u BTOpasi TeopeMsl Beiiepiirpacca /il HelpepbIBHBIX (YHKLWIA.

26. OrnpezeneHre NIpou3BOAHOM. ['eoMeTpuuecKuid U (PU3NUYECKUM CMBIC/T TIPOM3BOJHOM.

27. OpHOCTOpOHHME TIpou3BoAHbIe. HeoOxoauMoe U 0CTaTOuHOe yC/IOBUE CYIeCTBOBAHUS
TIPOV3BOAHOM.

28. IIpaBu/a BbIUKC/IEHUS IPOM3BOJHBIX OT CyMMBI, IPOU3BE€HUS ¥ YaCTHOTO (PYHKLUH.

29. TIpowu3sBoaHasi cioxHOU GyHKIMH. [Ipon3BoaHas obpaTHoi ¢yHKiuK. [Tpon3BoaHas GyHKIWH,
3aJlaHHOU napaMeTpryecku. [Ipon3BojHast HesIBHO 3a/jaHHOM (PYHKLMU.

30. Omnpepenenue auddepeHLpyeMoii GpyHkimy B Touke. HeobxoarmMoe 1 JoCTaToyHOE YCIOBUE
muddepentpyemocti. CBsi3b MeXXy HellpepbIBHOCTBIO U An(depeHLpyeMOCTbI0 (PYHKLMH.

31. Omnpepenenue auddeperuyana GyHKLINN, €0 TeoMeTpuUecKuid CMbIC/. [IpaBusia BbIUMC/IeHUSs
muddepentana. ViHBapuaHTHOCTb (popMbI TIepBOro AuddepeHLana.

32. TIpousBojHbIe BHICIIMX NOPSAKOB. [IpaBria MOBTOPHOTO AU(QepeHLpOBaHuSI.

33. INoeropHOoe auddepeHLpoBaHye B A depeHanax. HapylieHre ”HBapUaHTHOCTH ()OPMBI
BBICIIMX AW depeHINaoB.
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., 000 Ooof
34. Ilpasuna JlonuTas pacKpbITUSI HeoIpee/1eHHOCTei ol Bool-

35. @opmyna Telinopa ays mHorouneHa. @opmysa Teitsiopa /st Tpor3Bo/ibHON GyHKLMUA. PopMysia
Jlarpanka fij1st TPUOJT>KEHHBIX BHIUMC/IEHHH.

36. BriBecTu cTaHgapTHBIE pasioxeHus. OnpegenuTs uucio € ¢ TouHocTsio 10 0,001.

37. OcHoBHbIe TeopeMbl JuddepeHLanbHoOro ucurcnenus (Poms, Komu u Jlarpanxka).

38. [JocTtarouHoe yC/lI0BHe MOHOTOHHOCTU (DyHKIL[MH.

39. Ompezenenue 0KaJIbHOTO 3KCTpeMyMa. HeoOxouMoe ycioBre SKCTpeMyMa.

40. IlepBoe mocCTaTOUHOE YCIOBUE SKCTPEMyMa (PYHKLIMM B TOUKeE.

41. Bropoe jocTaToyHOe yC/IOBUe 3KCTpeMyMa (DYHKIMU B TOUKe.

42. OripeiesieHNe BIMYK/ION U BOrHYTOM (yHKUMU. HeobxoarMoe 1 0CTaTOYHOE YCIOBHe
BBIMYK/I0CTH (BOTHYTOCTH) PyHKIMU. [lOCTaTOYHOE YC/I0BUE BHIMYKIOCTH (BOTHYTOCTH).

43. Touku nepernba. Heo6xogumoe 1 J0CTaTOUHOE yCJIOBUEe TOUKHU Tieperuba.

44. OripefiesieHre HEOTIPe/e/IEHHOTO UHTErpasia v ero CBOMCTBa. BbiBeCTH Tab/MIly MHTETPaJIOB U3
orpe/iesieHUs: HeolpeZleJIeHHOIO MHTerpasia.

45. 3ameHa nepeMeHHOU B HeolpeZeJIeHHOM MHTerpase. BerunciieHre UHTerpaioB BUa

fR(x, Vx? - a®)dx, fR(x, “a® =x*)dx.

46. VaTerpupoBaHue T0 YacTsIM B HeOlpeieJIeHHOM UHTerpa’e.

47. BbIBeCTH JIOTIOJTHUTE/IbHYIO TaO/IUIy UHTErPasioB.

48. TloHsITHE O palMOHANIbHBIX U JPOOHO-palMOHATBHBIX (DYHKLIMSX. Pa3ioxkeHue MpaBUIbHOM
palMOHAIbHOM IpOOU Ha CyMMYy MPOCTEHIINX Apobei.

A A Mx+ N
x-a (x-a"’ x2+px+q'
Mx+ N

49. VHTerpupoBaHWe MPOCTEUINX Apodeli BIa

50. MHTerpupoBaHue mpocTeiimeit pobu Buza (

I dx
UHTEerpasia = ? .
p n X2 +a2)n

51. VHTerpupoBaHue UppaLMOHaIbHBIX GYHKIMN. [JpoOHO-pariioHanbHbIe TT0/|CTAaHOBKH.

52. WnrterpupoBanue auddepentmansHoro 6uHoma. IlogcraHoBku Yebbiiiesa.

53. IloxcraHoBku Dunepa.

54. VHTerpypoBaHve TPUTOHOMETPUYECKUX (PYHKLMH.

55. Onpezienenuve uHTerpana Pumana, ero reometpuueckuid cmbica. Knaccel yHKUMH,
VHTerpupyeMsIX 110 Pumany.

56. CaolicTBa uHTerpasna Prmana, BelpaykaeMble paBeHCTBaMU. CBOKCTBa MHTerpasa Pumana,
BbIpa’kaeMble HepaBeHCTBaMU.

57. OcHOBHasi TeoOpeMa UHTerpajbHOr0 ncumrcaenusi. @opmyna HetotoHa-JlelibHura.

58. 3ameHa nepemMeHHOM! B OIpe/ie/IeHHOM MHTerpase. VIHTerprpoBaHye 10 YacTSM B OIpeJe/IeHHOM
UHTerparie.

59. BelunciieHue nuiomazen miIocKux (Uryp B JeKapTOBbIX KOOp/MHATaX, B TapaMeTPUUeCcKOM BUjle U
B ITOJIAPHBIX KOOpAUHATAX.

60. BblunciieHne [JIMHBI [YTU B 1eKapTOBBIX KOOpPAWHATAxX, B [lapaMeTpUueCKOM BH/JE .U B MOJISIPHBIX
KOOp/IHaTax.

61. IoHsATHe O ABYX THUIAX HECOOCTBEHHBIX UHTETPAJIOB.

62. Omnpezenenve k-MepHOro DBK/IW/0Ba IPOCTPAHCTBA.

63. Onpenenenuvie (yHKLIMM MHOTMX NepeMeHHbIX. [IoHATHe QyHKLIMK [IBYX [TepeMeHHBbIX, ee
reoMeTpuyecKast UHTepIipeTarus.

64. Onpepenenue npejesna QyHKLMM MHOTUX IepeMeHHbIX. TeopeMbl 0 Tipefenax. [ToHstue
JIBOMHOTO TIpe/iesia, ero reoMeTpUuYeCKUd CMBICII.

65. [lonHoe ¥ uyacTHOoe mpupalleHusi ¢QYHKUMA. HemnpepelBHOCTE MO COBOKYIHOCTH
TepeMeHHBIX U OT/e/IbHOU IepeMeHHOM. CBA3b MeXXy HUMMU.

66. OripesiesieHre YaCTHOW MPOM3BOAHOM, ee TeOMeTPHUUYeCKU CMBbIC/I.

X+ px + q)" . BbIBog, peKyppeHTHO# (opMyIbl A1s
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67. Onpepenenve  guddepeHtypyemoii  ¢yHkuyMu. TeopemMa 0  HelpepbIBHOCTH
nvddepeHLIMpyeMOU (PyHKLMU.

68. Heobxomumoe u fgocTaTtouHoe ycioBus AuddepeHIupyeMoCTH QYHKIIH.

69. duddepeHipan QyHKIUMM MHOTMX TiepeMeHHbIX. [JuddepeHipan QyHKLIUM [BYX
repeMeHHbIX.

70. IIpousBogHas 1-ro nopsiika CI0XKHOM (DYHKLUH.

71. CBOICTBO MHBapUaHTHOCTU (POPMBI IepBOro AuddepeHLana s C10KHOW (QYHKLUH.

72. YacTHble TpOM3BOZAHbIE BBICIIMX TIOPSIAKOB. TeopeMa O paBeHCTBe CMeIlaHHBIX
NIPOU3BOJHBIX.

73. OuddepeHianbl BHICIIUX TOPSAKOB. BeiBecTn o6myto hopmyny auddepeHiiana n-ro
nopsiika A1l yHKLUU 2-X He3aBUCHMBIX ITepeMeHHbIX.

74. YacTHble NPOM3BOJHbIE 2-TO MOPsJKa CAOKHOW (PyHKUMH (Ha rpumepe (PyHKLUM 2-X
IepeMeHHbIX).

75. HapyiieHre nHBapraHTHOCTU ()OPMbI AU(QepeHLanoB BbICIINX MOPSAAKOB OT CJA0XKHOW
byHKLIM.

76. Tlpou3BojHasi HeIBHO 3alaHHOW (PYHKLIMM.

77. uddepeHpoBaHre CUCTeMbl HESIBHO 33/IaHHBIX (PYHKLUH.

78. 3ameHa nepeMeHHbIX B Ju(depeHLIaTbHbIX BbIpaXKeHHUsIX.

79. IIpou3BojHas 0 HAMpaB/IeHU0, ee CBA3b C IPaJUeHTOM.

80. T'eomeTpHuueckuii CMbIC/ IrpajieHTa (PyHKL[MM MHOTMX TlepeMEeHHbIX.

81. OmnpezeneHrve MOHOTOHHOM (PYHKIMU B 33/JaHHOM HaripaB/ieHMM. [loCcTaToyHOe yC/IoBUe
MOHOTOHHOCTH.

82. OmnpezpeneHve 53KcTpeMyMa (YHKIMM MHOTMX IlepeMeHHBIX. Heobxogumoe u
JIOCTaTOYHOE yCJIOBUS SKCTpeMyMa /1 (PyHKL[MM MHOTMX NepeMeHHbIX.

83. INonsaTtue kBagpaTtnuHoOi opmbl. Kpurtepuii CusbBecTpa.

84. JloctaTtouHoe yc/ioBHe SKCTpeMyMa /151 GyHKLHUW JBYX TlepeMeHHbIX.

85. 3azaya OTbICKaHUSA yC/JI0BHOIO 9KCTPEMyMa.

86. Ilnowaas MHoroyronbHOW ¢urypsl. M3mepumble mo JKopZaHy MHOXeCTBa. YC/IOBHS
M3MepHUMOCTH MHOXKeCTBaA.

87. OrmpesiesieHre [BOWHOIO WHTerpasa, €ro reoMeTpuueckuii U (U3UUeCKHUd CMBICII.
CBoricTBa JBOMHOIO UHTErpasia.

88. IIpuBeneHue ABOMHOTO MHTErpasa K MOBTOPHOMY B C/Tydae TpsSIMOYTo/IbHOM 061acTH.

89. IlpuBeneHue [BOWHOTO WHTETpasa K MOBTOPHOMY B C/Iy4yae KPUBOIMHEMHOW 00/1acTH.

90. KpuBonuHeliHble KOOPAWHATHI Ha TUVIOCKOCTU. [TosIsipHbIe U 3//TMNITUUECKUE KOOP/AUHATBI.

91. 3ameHa nepeMeHHBIX B IBOMHOM HHTerpase. [lepexos K NMoisspHBIM KOOpJVHAaTaM B
JIBOMHOM WHTerparie.

92. Tlousitve Kybupyemoii obnact. OnpefesieHre TPOMHOTO UHTerpasia. CBOWCTBA TPOWHOTO
VHTerpasa, reoMeTpu4eCcKuil U (PU3NUeCcKuil CMbICII.

93. BeluncieHre TPOMHOIO MHTerpasa B [1eKapTOBbIX KOOpAWHATaX. 3aMeHa IlepeMeHHBIX B
TPOMHOM HHTerpa’ie.

94. Tlepexop K LWINHAPUYECKUM KOOpJMHAaTaM B TDOMHOM HHTerparse.

95. Ilepexop K cdepruecKrM KOOpJYHaTaM B TDOMHOM UHTerpase.

96. OrmpepesneHre YMCI0OBOIO Psi/ia U €ro CXOAUMOCTH. [oKas3aTh CXOAUMOCTh
reoMeTprUYeCcKol MIpOrpeccuu.

97. Kpurepwmii Ko cxoaumocty uncioBoro psizia. Heobxogumoe yciioBre CX0AUMOCTH
psza.

98. CpoucTBa UMC/IOBBIX PSZIOB.

99. Ilpu3Hak cpaBHeHUs /Jis1 3HAKOMONIOXKUATEebHBIX psfoB. [IpeenbHbIN Npr3HaK
CpaBHEeHMs /151 3HAKOMOMOKUTETbHbIX PsiloB. DKBUBA/IEHTHBIN ITPU3HAK CPaBHEHUSI

100.PagukanbHbIi npr3Hak Ko J151 3HaKOMOI0XKUTETbHBIX PS/I0B.

101.TTpu3Hak [Janambepa /715t 3HaKOTIO/IOXKUTE/TBHBIX PSZIOB.

102.VHTerpanbHbli npy3Hak Komm. [11 3HaKOMONMOXKUTEbHBIX psAfoB. [lokas3arhb
CXOIUMOCTb 0000ITIEHHOTO TAPMOHUYECKOTO psifia.



103.A6cosmoTHasE U YC/IOBHAs! CXOJUMOCTh 3HAKOTIepeMeHHBIX psioB. OOIIHiA 10CTaTOUHbIH
TPU3HAK CXOAUMOCTH 3HAKOIIepEeMEeHHOI0 psijia.

104.TTpu3naku Jdupuxme u AGesnsi [/t 3HAKOTIEPEMEHHBIX PSiZIOB.

105.TTpu3sHak JletibHu1ja /17151 3HaKOUepeyIOIIUXCs PSJIOB.

106.CBoiicTBa aOCOMIOTHO CXOASIIUXCS PSZIOB.

107.IToToueuHasi ¥ paBHOMEpHasi CXOAWMOCThb (YHKLIMOHAIbHBIX TMOC/Ie/0BaTe/IbHOCTEH U

PS/I0B.

108.Kputepuii Ko paBHOMEpHO!N CXOAUMOCTH (PYHKLMOHA/IBHBIX MOC/Ie/I0BaTe/IbHOCTEN U
PS/I0B.

109.Ma>kopaHTHbII TIpU3HAaK pPaBHOMEPHOM CXOAUMOCTH (yHKLMOHaTbHOM
N0C/Iel0BaTe/IbHOCTH.

110.TIpu3sHak BeliepiiTpacca paBHOMEpPHOW CXOJUMOCTH (PYHKLIMOHA/ILHOTO Psifia.

111. HaxoxkpeHue pajuyca ¥ UHTepBasla CXOAUMOCTU CTEIeHHOro psaza.

112.VnTerpupoBanue U fuddepeHIIMpOBaHe CTETIEHHbBIX PsJOB.

113.Pap Tennopa. CtanzapTHble pa3/ioyKeHUs.

114.0OpToroHanbHble 1 OPTOHOPMHPOBaHHbIE CcUCTeMbl QyHKIMA. OCHOBHasi U 000011eHHast
TPUTOHOMETPUYECKHe CUCTeMBbI (DYHKLIWH.

115.Pspg @dypbe 110 OPTOrOHANBHOW CUCTEME (PYHKLIM.

116.Psix ©ypre 110 0CHOBHOM 1 000011[eHHOI TPUTOHOMETPHUYECKOH crucTeMe (PyHKLIW.

117.Pa3noxeHue nepuoaudeckon GyHKLUU B psij Pypbe.

118.Pa3nokeHre yeTHOW U HeueTHOW (YHKLMM B psifi Pypbe.

119.Paznoxenue B psig, Dypoe dyHkiuu Ha otpe3ke[0,n],( Ha oTpe3ke [0,1]).

120.Ycnosus cxogumoctu psazga ®ypee, paseHcTBo [lapceBans. Teopema [Iupuxie.

IIpumepbl KOMNAEKCHbIX KOHMPO/bHbIX 3a0dHull no Kypcy «Mamemamuyeckuil aHaaus» 0/

OUeHUBAHUS _pe3yibmamos obyueHus e eude 3HaHull 31 (OIIK-1), ymenuil YI1(OIIK-1) u
snadenutl B1(OIIK-1) copmuposanusa komnemenyuu OITK-1:

HarmoHanbHbIN MccneqoBaTenbckuil Huxkeropockuii rocyapCTBeHHbIM YHUBEPCUTET
M. H.J. JlobaueBCcKoro
Paguodusmueckuii pakynbTeT
Kadenpa Mmaremarrueckue MeTobl B pafiiou3mke
HOuciuninuHa _MareMaTuyeCcKUi aHasln3

BKBAMEHAL[I/IOHHBIPI BMJIET Ne 1
1. ITepBoIii 3aMedaTeIbHBIN NIpeJes U C/IeACTBUS U3 Hero.
2. VlHTerpupoBaHue I10 YacTsM U 3aMeHa TlepeMeHHOM B Heorlpe/ie/leHHOM MHTerparie.
nsinn!

3. BerupcmuTy M —F———
%on/n+Jn+1

4. Haitu 1o opmysie Jleitbuuna y “” , ecm y :1X

nx -cosln x
5. Beruucnutb fl— dx
X

3aB. Kadeapoit
OK3aMeHaTop

HatioHanbHBINM MCc/ieqoBaTe/bCkuii Hukeropockuii rocyiapCTBeHHbI YHUBEPCUTET
um. H./. JlobaueBckoro
Paguodusuyeckuii pakynbTeT
Kadenpa matemaruueckue MeTo/bl B paZiiodusmke
HOucuunnuHa _MareMaTuyeCcKUi aHan3
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SK3AMEHAITVOHHEIN BUJIET Ne 2
1. IIpou3BogHas 1-ro mopsijka CI0XKHOW (PYHKIMH.
2. TpusHak JletibHuUI[a /7151 3HAKOUEPe[YHOIUXCS PSZIOB.

3. BbIYMC/IUTB UHTeTpas @_XZ —y'dxdy, D: x*+y* O, y @-x
D

n+1

4. VlccefoBath Ha CXOAUMOCTH psig >, (- 1)

n=l

5 1
arctg - —
n

2

u
Aoy, * B U= f (x2 + yz,xy), X,y — He3aBUCHUMbIE TIepeMeHHbIe
xXoy

5. Haiitu

3aB. Kadeapoit
JK3aMeHaTop

6.5 MeToauyecKue MaTepyasibl, Onpeje/soye NpoueaAypbl OlleHUBaHUS.

[TosoykeHWe O MPOBE/EHUM TEKYIL[eT0 KOHTPOJ/ISI yCIIeBaeMOCTH U TPOMEXYTOUHOM aTTeCTalluu
obyuatorxcst B HHI'Y ot 13.02.2014.

http://www.unn.ru/pages/general/norm-acts/attest stud%202014.pdf

[Toka B pa3paboTtke B HHI'Y

7 YuedHO-MeTOqUUeCKOe U HH(OpMaI[HOHHOE 00ecrieueHre JUCIHITHHBI

a) OCHOBHas JIMTeparypa:

1. Wnbun B.A., TTo3ask J.I. OcHOBBI MaTeMaThueCKOro aHaau3a (B JBYX 4acTsx) - M.:
®dusmariut, 2005. — 648c. (65)

2.  ®uxrenronbl ['M. Kypc auddepeHianbHOro 1 UHTerpaabHoro ucurcnenus. T.1,2,3. - M.:
Hayka, 1969.(20)

3. [HemupoBuu B.I1. COOpPHUK 3a/1au ¥ yTIIpa>KHEHHM 110 naTreMatnyekomy aHanu3y. M. ACT.
Actpens, 2003. — 558¢.(20)

0) JoToHUTe TBbHAS TUTepaTypa:

1. ®uxrtenrosnbl] ['M. OCHOBbI MaTeMaTHUeCKOTO aHaiu3a. - Yactu 1,2. - M.: Jlanb, 2008.(65)
2. KynpsBues JI.[l. Kypc MaTemaTiueckoro aHanusa (B AByX ToMax). - M.: Beicias mkona,
1981. — 1200c.(69)

3. Bepman I'H. C60pHUK 3a/ia4 110 KypCy MaTeMaTuueckoro aHaau3a. M. Hayka. 1984. — 384c
(25)

B) MporpaMmHoe obecriedeHue v VIHTepHeT-pecypChl
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http://www.unn.ru/pages/general/norm-acts/attest_stud%202014.pdf

8. Marepua/ibHO-TeXHHYEeCKOe ofecrieueHne JUCIHIUITUHBI (MO/Y/Is1)

YuebHasi ayauTOpUsi, OCHAIL|eHHast TapTaMH, CTY/IbsIMU, Y4eOHO! JOCKOU. YueOHast ¥ HayuHast
nuTeparypa, yueOHO-MeTo[uueCKre MaTepuralibl, TIpe/iCTaBlIeHHbIe B OUOMOTeuHOM (hoH/Ie U B
571eKTPOHHBIX OMO/IMOTeKaX.

[MporpamMa cocraBrieHa B cooTBeTcTBMM C TpeboBanusivu OC HHI'Y c yuetom
pexkomMenzanuii 1 OTIOIT BITO no Hanpasnenuto 02.03.02 «@yHpaMeHTanbHasA HHGOpMaTHKa
4 UH(opMaLIOHHbIE TEXHO/I0THUH»

ABTOD H.II1. CemepukoBa
Perjensent E.N.1lkeneB
3aBenyroiuii Kadeapoit A.A. [1ybkoB

[Tporpamma ofobpeHa Ha 3acelaHU METOAMYECKOW KOMACCUN PaAirio(r3ndeCcKoro
(akysnbreta oT 25 Mas 2023, npotokon Ne 04/23.
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