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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

He.]'ll:nl() OCBOCHUA NUCHUIIJIMHBI ABJIAIOTCA OBJIAACHHUC TCOPCTUUCCKMMU OCHOBAMHU JUCHUIIIWMHBI,
ano6peTeHHe HABBIKOB HCIIOJIb30BaHH YHHBEPCAJIBHOI'O MMOHATHHHOTO arrapara 1 HIMpOKOro apccHalia
MAaTeMaTUYCCKHUX NPUCMOB IIPU naaneﬁmeM HN3YUYCHUU HpO(l)I/IJILHbIX JUCHUIIIIHNH.

3amaun:

— TIOBBICUTH YpPOBEHb (yHIAMEHTAIBHOM MaTEMaTHYeCKOW MOJATOTOBKH, (OPMHPYS Yy CTyIEHTa
0a30BbIC TOHATUS AMCUUIUIMHBI, HEOOXOAMMBIE ISl PEIICHHUS TEOPETHYECKHX M MPAKTUYCCKUX 3a1ad
MaTeMaTUKHU;

— U3YyYUTH OOIIME METOBI ¥ MPUEMBI JUCIHUILTUHBI - OCBOCHUE MATEMAaTHIECKOTO HHCTPYMEHTApHS U
MOATOTOBKA K HW3YYCHHUIO JAJbHEUIINX MAaTeMAaTHYCCKUX M TPO(IIBHBIX TUCHUIUINH; TPHOOpPETCHHE
00ydJarolMMUCsT HABBIKOB PEaU3allid TCOPETHUYECKUX 3HAHWKA HA TPAKTUKE, YMEHHUS peIlaTh TUIIOBBIC
3a/1au, COOTBETCTBYIOIINE U3y9aeMbIM pasjiesiaM; UCIIOJIb30BAHMS MATEMATHUECKUX METOJIOB MPU PEIICHUH

3ana4 Oymymiel mpodecCHOHABHOM IeATEeIhbHOCTH,
— pa3BHBATh HABBIKK JIOTMYECKOTO M aJTOPUTMHUYECKOrO MATEeMATHYECKOTO MBIIIICHHUS, U J0Ka3a-
TEJIbHBIX PACCYKACHUI, ONIEpUPOBAHUs C a0CTPAKTHBIMU O0OBEKTaMHU.

2 MecTO JUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriuHa OTHOCUTCS K 00s3aTeNbHBIM JUCHUILIMHAM (MOJIYJISIM) BapUaTUBHOM 4yacTu Onoka /J[
«ucumnnuael (MOLyIH)»

IIpepexBusuthl nuctumaunbl: b1./[.b.16 Mamemamuxka, b1./[.5.22 ®uszuxa, b1./].B.2 ['eomempus,
b2.11.5.V.1 O3nakomumenvhas npaxmuxa

[ToctpexBuszutel nucuurmuubl: b1./1.5.27 Yucnrennvie memoowi, b1.J1.5.28 J{onornumenvruvle 2nasvl
mamemamuxu, b1.J[.B.4 @yuxkyuonanonoitl ananus, b1./[.B.5 I[Ipakmuxym no pewenuio npogeccuonanvbhsix
saoau, b1.J[.B.6 Teopus u memoouxa obyuenuss mamemamuxe, 52.11.B.11.1 [Ipedouniomuas npaxmuxa

3 TpeGoBanus Kk pe3yjabTaTaM 00yUeHUsl MO JUCHUIINHE

Hpouecc HU3YYCHUA NUCHUIIJIIMHBI HAITPABJICH HA CI)OpMI/IpOBaHI/Ie CJICAYIOIUX PE3yJIbTATOB O6y‘leHI/IH

Kon 1 HanMeHOBaHue
(dbopMupyeMbIX
KOMIIETCHIIU M

KO)I U HAUMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUILINHE, XapaKTepU3YIOIIUe 3Tarlbl
(dhopMHUpOBaHUS KOMIETEHIINH

VK-1 Cnocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKHUI aHAJIN3 U
CHHTE3 HH(pOpMaIny,
MPUMEHSITh CUCTEMHBIN
MOJXOJ AJIsl PELIEHUs
ITOCTAaBJIEHHBIX 3a/1a4

VYK-1-B-1 IIpumenser
¢unocockre OCHOBHI MO3HAHUS U
JIOTUYECKOTO MBIIIJICHHS, METO/IbI
HAy4YHOTO IM03HAHHUs, B TOM 4HCJIE
METO/bI CHCTEMHOI'O aHaJIN3a, IS
pelIeHNs TOCTAaBIEHHBIX 3a7a4
VYK-1-B-2 OcyuiectBnser
KPUTHUYECKUM aHaJIU3 U CUHTE3
nH(popMaluu, MOTYyYEHHON U3
pa3HbIX UCTOYHUKOB

3HaTh:

— OCHOBBI KpUTUYECKOTO aHAJIN3a U CUHTE3A;
—OCHOBHBIE XapaKTEPUCTUKH UH(DOpMALIUU U
TpeOOoBaHUs, NpeIbsBIIEMbIE K HEH;

— UCTOYHHMKHU UHPOpMAIH, TpeOyemble s
pelIeHNs [TOCTABJIEHHBIX 3a/a4;

Ymersn:

— YMETb BbIIENATh Oa30BbI€ COCTABIISIONINE
MIOCTaBJIEHHBIX 3a71a4;

— KPUTUYECKHU paboTaTh ¢ HH(OpMaIuei;

— 00OCHOBBIBaTh BapUaHTHI PEILICHUS 33124,
Baajgern:

— METOJaMH aHajIn3a U CUHTE3a pelIeHUs
IIOCTABJICHHBIX 3a7a4;

—CITOCOOHOCTBIO OTIPEICIIATD,
WHTEPIPETHUPOBATh U PAaHKUPOBATh




Kox 1 HanmenoBanue
hopMupyeMbIX
KOMIIETEHIIUN

Kon n HaumeHoBaHre HHIUKATOpa
NOCTHIKEHUS KOMIIETEHIIUU

[Tnanupyemble pe3yabTaThl O0yUEHUS 10
TVCIIATUTHHE, XapaKTEPU3YIOIIHE ATAITbI
(hopMUpOBaHHSI KOMITETEHITUI

nH(pOpMaIuIo;
— CIIOCOOHOCTBIO APTyMEHTUPOBAHHO JIEJIaTh
BBIBOJIBI TP PEIICHUH ITOCTABJICHHBIX 3a/1a4.

[TK*-1 Crocoben
OCYIIIECTBIIATH
o0yuyeHue yueOHOMY
IpeIMETy Ha OCHOBE
HCITOIB30BaHHs
MPEIMETHBIX METOIUK U
COBPEMEHHBIX
00pa3oBaTeIbHBIX
TEXHOJIOTUH

[1K*-1-B-1 XapakTepusyer
BO3MOXKHOCTH U OCOOCHHOCTH
NPUMEHEHHS COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOIOTHIA U
MOJIXO/I0B K TUIAHUPOBAHUIO
00pa3oBaTeNbHOMN IESTEINEHOCTH
[TK*-1-B-3 IIpumMeHsieT MeTObI
00y4eHHsI MaTeMaTHuKe 1
COBpPEMEHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTUU

3HaTh:

— OCHOBHBIE TEOPETHUYECKHE TTOJIOKECHUS KYP-
ca;

— OCHOBHBIE TEXHOJIOTUHU PeaIn3aluu
00pa30BaTENBHBIX IPOTPAMM.

Ymersn:

— peanu30BbIBaTh yueOHbIE TPOrPaMMBbI
0a30BBIX KypCOB B Pa3JIMYHBIX
00pa30BaTENbHBIX YUPEIKICHUSAX;

— HECTU OTBETCTBEHHOCTH 32 Pe3yJIbTaThl
CBOCH MPpOoQecCHOHATIBHOM eI TEIIHOCTH;
Baajgern:

— MaTeMaTHYeCKUMH HaBBIKAMHA M YMEHUS-
MH, HEOOXOIUMBIMH B TPOQPECCHOHATHHON
JEATEIIHOCTH;

— BIJIQJIETh METOJAMH Pa3BUTHs 0OPa3HOTO U
JIOTMYECKOTO MBIIICHHSI, METOAaMHU aHAJN3a,
HaBBIKAMHU PEIICHHUS BO3HUKAIOUINX MTPOOIeM;
CIOCOOHOCTBIO PErYJISIPHO TOBHIIIATH CBOIO
KBaIN(UKAIHNIO, KaK C TIOMOIIBIO
JampHerIero o0y4eHus, Tak u
CaMOCTOSITEIIFHOTO OBJIAJCHUS HOBBIMH
3HAHUSIMH.

[TIK*-3 Cniocoben
IMPHUMCHATDH
MPEIMETHBIC 3HAHUS
[IPH peaTr3aiuu
00pa3oBaTeNbLHOTO
nporiecca

[TIK*-3-B-1 Bocnpoussoaut
OCHOBHBIE TEOPETHYECKHE
MIOJIOKEHMS U pelllaeT TUIIOBbIE
3aJ]auu 10 AUCIUTUTIHAM BBICIIIEH
MaTEeMaTHKH, SBIISIOLIMMCS
TEOPETUYECKIMH OCHOBAMU
IIKOJIBHOTO Kypca MaTeMaTUKU
[TK*-3-B-2 OcymecTBisieT 0TO0p
y4eOHOTro cosepKaHus JUis
peain3alyy B pa3IMuHbIX popMax
00y4yeHHsI MaTeMaTUKE B
COOTBETCTBHUH C JIUJAKTHUECKUMHU
LEJIIMU M BO3PACTHBIMU
0COOCHHOCTSIMH YYallluXCst
[1K*-3-B-3 JlemoHCTpUpYyeT
YMEHHUsI 0TOOpa BapHATUBHOTO
COJIEpKAaHUS C YUETOM
B3aUMOCBS3U YPOUHOU U
BHEYPOYHOUH (OPMBI 00YUIECHHUS
MaTeMaTHKe

3HaTh:

— OCHOBHBIE TTOJIOKEHHUS TEOPETUUECKOTO
Kypca, YETKO MPEACTABIISAThH €r0
OPTaHUYECKYIO CBSI3b C MPUIOKEHUIMH;

— OCHOBHBI€ MTOHSATHUS, KATETOPUH U
WHCTPYMEHTHI MATEMATHYECKOTO aHAJIU3a JJIs
pELIeHUs TPUKIAJAHbIX 33/1a4;

— CHCTEMHOE INPEICTaBIEHUE O OCIETHUX
pa3paboTKax Mo B COBPEMEHHOM MUDE,
CBSI3aHHBIX C MAaTEMATUKOM, UX CBA3b C
JPYTUMU MTPOLIECCAMHU, TPOUCXOISAIIMMU B
00111eCTBE;

Ymers:

— YMETh peliaTh TUTIOBBIC 3aa91
MaTeMaTUYECKOro aHallh3a: mpeaen
MOCIIEZI0BATEIBHOCTH, PYHKIIMH U €r0
CBOICTBa, HEMPEPHIBHOCTH (DYHKITUH,
MPOBOAUTH MU (D PepeHITNATbHBIC UCUUCITICHHS
(GYHKIIUU OJTHOM TTepeMEHHON U PYHKIIMU
HECKOJIbKUX ITEPEMEHHBIX, UCTIOJIh30BaTh
MOHSATHE MTPOU3BOJHON MPHU PEIICHUH
SKOHOMHUYECKHX 3a]1a4, MPOBOJAUTH
HMHTETpaJIbHbIEC PACUEThI; peliaTh
nuddepeHnranbHbpIe ypaBHEHUS,
HCCIEA0BaTh YUCIOBBIE U CTETICHHBIE PSIbL;
— aHAJIM3UPOBATH UCXOJIHBIC IAHHBIE,




Kox 1 HanmenoBanue
hopMupyeMbIX
KOMIIETEHIIUN

Kon n HaumeHoBaHre HHIUKATOpa
NOCTHIKEHUS KOMIIETEHIIUU

[Tnanupyemblie pe3yabTaTbl 00ydeHUs 110
JUCLHUIIINHE, XapaKTepU3YIOIIUE dTallbl

(hopMUpOBaHHSI KOMITETEHITUI

MPOU3BO/IUTH MPABHIILHYIO TOCTAHOBKY
3a/1a4¥, CTPOUTh MATEMAaTUYECKUE MOJIEIH
NPaKTUYECKUX U MPUKIIAIHBIX 32134,
— aHAJIM3UPOBATH PE3YJIBTATHI
MaTeMaTHYECKUX PacYeTOB 1 000CHOBBIBATh
MOJTy9CHHBIC BHIBOJIBI.
Baajgers:
— METOJaMH MaTeMaTHIEeCKOTO aHATH3a
HEOOXOMMBIMH B MIPO(HEeCCHOHATBHOM
NESTEIIbHOCTH, HABBIKAMU UCTIOIh30BaAHUS
MaTeMaTHYECKOTO HHCTPYMEHTAPHS JUIS
pElICHUs MTPAKTUIECKHX 33]1a4.

4 CTpyKTYpa U cOolepKaHHue TUCHUILINHBI

4.1 CTpyKTypa THCHHIIMHBI

OO61mas TpyJ0€MKOCTh AUCHUILIMHBI COCTABISAET 6 3a4eTHBIX equHuI] (216 akageMHuecKUX 4acoB).

TpynoeMKoCTs,
Bux pabotsl aKaJIeMHUYECKHX YacOB
6 cemecTp 7 cemectp BCETO
OO6masi Tpy10éMKOCTh 108 108 216
KonrakTHasi padora: 18,25 19,5 37,75
Jlexrum (JI) 8 8 16
[Tpaktuyeckue 3anstus (I13) 10 10 20
Koncynpranuu 1 1
[TpoMexxyTouHasl aTTecTanus (3a4eT, SK3aMeH) 0,25 0,5 0,75
CamocrosiTesibHas padora: 89,75 88,5 178,25
- 8bINOJIHEHUe KOHMPOabHOU pabombl (KonmpP); +
- CAMOn0020mosKa (npopabomka u nO8MopeHuUe 1eKYUOHHO20
Mamepuana u Mamepuana y4eoHuKo8 u y4eOHvix nocooutl,
- H0020MOBKA K NPAKMUYECKUM 3AHAMUSAM,
- N0020MOBKA K UMO2080MY KOHMPOTIO
Buja nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3ayeT IK3aMeH
AU pepeHpPOBAHHBIN 3a4eT)
Paznenbr muctuIuInHEL, n3ydaemele B 6 ceMecTpe
KonnyectBo yacoB
Ne HaumenoBanwue pa3aenon ayAutopHad BHEay/l.
paszznena BCETo abota
11113 | 1P paborta
1 BBenenue B MaTeMaTHYECKUN aHAIN3 38 4 4 30
2 Juddepennmanbapie nCUUCICHUS GYHKINUN OHOM 36 2 4 30
MIEPEMEHHOM
3 QDyHKIINS HECKOJIBKHX MMEPEMEHHBIX 34 2 2 30
Hroro: 108 8 | 10 90




Paznensl nuCUIIIMHBL, U3y4aeMble B 7 ceMecTpe

KonnuecTBo yacoB
Ne HaumenoBanue pa3nennos ayAuTopras BHEay/I.
paznena BCETO abota 6
a o3[ | PP
4 WuTerpanbHble HCYUCICHUS (PYHKIIUU OJTHON 38 4 4 30
NIEPEMEHHOM HECKOJIbKUX MEPEMEHHbBIX
5 OO6bIkHOBEHHBIE U] epeHnanbHbIe ypaBHEHHS 36 2 4 30
6 UwciioBbie U GYHKIIMOHATBHBIC PSIJIBI 34 2 2 30
Htoro: 108 8 |10 90
Bcero: 216 16 | 20 180

4.2 Cogepxanue pa3iejioB IUCHUNINHBI

Ne 1 Berenne B MaTeMaTHYeCKHi aHAIN3

MHuosxectBa. Onepauuu Cc MHOXKecTBaMHU. J[lekapTOBO IpOM3BEACHHE MHOXKECTB. MHOXKECTBO
BelIecTBEHHBIX uncen. DyHkmus, obmacts ee ompeneneHus. CinoxHble n oOpatHble QyHKiuu. I'padux
¢byHkuuu. OCHOBHBIE 3JIeMEHTapHble (YHKIMHU, UX CBOMcTBa U rpaduku. KommiekcHble yncna u aeicTBus
HajJ HUMHU. M300paxkeHre KOMIUJIEKCHBIX YHMCE HA MJIOCKOCTU. MOAysb U apryMeHT KOMIUIEKCHOTO YucIa.
Anrebpanueckass M TpUroHOMeTpuueckas ¢GopMmbl KomiuiekcHoro uwucna. IlokasarensHas ¢dopma
KOMIUIeKCHOro uucna. ®opmyna Oitnepa. UYwucioBele mnocnenoBaTenbHOCTH. [lpexen  uuciioBoit
nocnenosarenbHocTd. Kpurepuit Komm. Apudmernueckue cpoiictBa mpenenos. Ilepexox k mpeneny.
CymecTBoBaHHE Ipeieia MOHOTOHHOM OrpaHMYeHHOH mociieoBaTenbHOCTH. [Ipenen pyHKIuu B TOUKE U
Ha OeckoHeuHOcTH. beckoHeuHOo Masble U GeckoHeuHo Oonblune ¢yHkuuu. CBoiicTBa mpenena QyHKLUUU.
Onnocroponnue npenensl. [Ipenensl MOHOTOHHBIX (DyHKIMH. 3aMedaTenbHble mpezensl. HempepbIBHOCTD
¢yHkuuu B Touke. JIokanbHble CBOIMCTBAa HenpepbIBHBIX (QyHKUUI. HempepblBHOCT CII0XXKHOM M 00paTHOM
¢byskumu. HenpepbIBHOCTD 37eMeHTapHBIX (GYHKIUH. OTHOCTOPOHHSST HEMPEPHIBHOCTh. TOYKU pa3phiBa, UX
knaccupukanus. CpaBHeHue GyHKuuil. DkBuUBaeHTHbIE QyHKUIMU. CBOWCTBA (PYHKLUH, HEIIPEPBHIBHBIX Ha
OTpe3Ke: OrpPaHUYEHHOCThb, CYLIECTBOBAHHME HAWOOJBIIETr0 M HAMMEHbBIIEro 3HAYEHUH, MPOMEKYyTOUHbIE
3HaueHus. Teopema 00 oOpaTHOM (YHKITHH.

Ne 2 Tlu¢pdepennuanbHble HcHUCTAeHUs] GYHKINH OTHOM NepeMeHHOoM

[Tonstue Qynkuuu, nudpdepenuupyemoit B Touke. Judpdepenuuan GyHKINH, €ro reOMEeTpHUYECKHi
cmbicia. [IponsBoaHas (yHKIMHU, €€ CMBICT B pa3MyHbIX 3a1adax. [IpaBuiia HaxoXAEHUS MPOU3BOAHON U
muddepennmana. [lpousBoaHas cioxHoi 1 oOpaTtHOM pyHKIMHA. IHBaprnaHTHOCTE opMbl tuddepeHuana.
HuddepenunpoBanue (QyHKUMHA, 3aJaHHBIX NapameTpuyecku. Touku skcTpemyMa ¢yHkuuu. Teopema
®epma. Teopemsr Pomns, Jlarpamxka, Komm, nx npumenenue. IlpaBumno Jlonumrans. I[IpousBonHeie n
mudepeHnnansl Beicux nopsaakoB. @opmyna Telinopa ¢ ocTaTOYHBIM 4j€HOM. Pa3iokeHHe OCHOBHBIX
JJIEMEHTapHbIX (QYHKUUH 1o ¢opmyne Teinopa. YciaoBUS MOHOTOHHOCTH (DYHKLUMH. OKCTPEMYMBbI
¢ynkuu. Heobxoaumoe ycnoBue. Jloctarounsle ycnoBus. OTbiCKaHME€ HAWOOJBIIETO UM HAUMEHBILIETO
3HadeHui pyHkuH, nuddepenupyemoil Ha orpeske. AuddepenunanbHoe ucuucieHne GyHKIUHA OAHOM
nepemeHHoll. WccnenoBanue @ynkumit. Touku mneperuba. Acumntorsl (yHkuuid. Ilonstue 006
aCHMIITOTUYECKOM pa3zioxeHnu. O0Imas cxema ucciieoBaHus (yHKUIUU U IOCTPOeHUS ee rpaduka.

Ne 3 UnTerpajibHoe HcHHCIeHHE (PYHKIIMN OAHOM IepeMEeHHOM.

[TepBooOpaznas. HeompeneneHHblii MHTErpad M ero cpoicTBa. TaOinW4HbIe MHTErpaibl. 3aMeHa
IIEPEMEHHON W MHTETPUPOBAHME IO YaCTSIM B HEONpeJeIeHHOM mHTerpaie. MHorounensl. Teopema besy.
OcHoBHast Teopema anreOpsl. PaznokeHHe MHOrowieHa ¢ JeHCTBUTENBHBIMU KOX(GQHUIMEHTAaMH Ha
JUHEWHbIE W KBaJpPAaTUYHBIE MHOXHUTENIU. Pa3moXeHWe palMoHAIBHBIX Jpo0eld Ha MpoCTeHIne.
WuTerpupoBanue  palMOHAJbHBIX  JpoOeil.  MHTerpupoBaHHe  HEKOTOPBIX  HPPALMOHAIBHBIX U
TpPaHCLEHIEHTHBIX QYHKIUHN. 3aaun, MPUBOIALINE K MMOHATHIO ONpeesieHHOro nHrerpana. OnpeaeneHHblit
MHTErpai u ero cBoiictBa. @opmyna Heiotona-JleitbHuma, ee mpuMeHeHHe I BBIYUCIEHUS ONIPeIeIeHHBIX
uHTerpanoB. ['eomeTpruyeckue u MeXaHMUYECKUEe MPUIIOKEHUs ONpeeieHHOoro unTerpana. [Ipubmkennble
BBIUMCIICHUSI ~ ONpe/eieHHoro uHrerpana, ¢opmyna Cumicona. HecoOcTBeHHBIE HMHTErpaibl  C
O0EeCKOHEUHBIMHU TIpe/ieJlaMd U OT Pa3pbIBHBIX (YHKLMH, UX OCHOBHBIE CBOWCTBa. [IpH3HAKM CXOIMMOCTH
HECOOCTBEHHBIX  HWHTerpaysioB.  MHTerpanpl,  3aBucAume  OT  mapamerpa.  HemnmpepbIBHOCTB.
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JuddepenurpoBanne U HMHTErpupoBaHHe IO napamerpy. HecoOCTBEHHBbIE MHTErpaiibl, 3aBUCSIIUE OT
napaMmerpa. J[BOMHON U TpONHOW MHTErpalibl, UX cBoWcTBAa. CBENEHNE KPATHOTO MHTETpasla K IOBTOPHOMY.
3aMeHa TNIepeMEHHbIX B KparHbIX. llomspHble, NIMIMHIpUYECKHME M CepuuecKue KOOPIUHATHI.
KpuBonuneiinpie uarerpansl. 1x coiictBa u Beuucienue. I[lonstue nosepxnoctu. KacarenpHas miockocTb
U HOpManb K noBepxHocTd. IDmomane nosepxHocTu. IIOBEpXHOCTHBIE HHTErpajbl, MX CBOMCTBA U
BblUMCIEHHE. ['‘eomeTpuueckue M MEXaHMUYECKHE INPUIIOKEHUS  KpaTHBIX, KPUBOJIMHEHHBIX U
ITOBEPXHOCTHBIX.

Ne 4 Ilu¢pdepennuanbHble HCHUCICHUS (PYHKINH HECKOJIBKHX NTepeMEeHHbIX

[TpoctpanctBo R". MuoxecTBa B R"™: OTKpBITBIC, 3aMKHYThIE, OrpaHUYCHHBIC, TMHEHHO CBSI3aHHBIC,
BhIyKJble. KoMmakTtHOCTh. DYHKIMM HECKOJNBKUX IepeMeHHbIX. [Ipenen um HempepbIBHOCTH (PYHKIUH.
@OyHKIUY, HEMpPepbIBHbIE HA KOMIaKTaX. [IpoMexyTouHble 3HAUCHHs HENPEPbIBHBIX (QYHKIMNA HA JTMHEHHO
CBSI3HBIX MHOKecTBax. YacTHbie mpousBoaHble. [uddepennnan, ero cBsi3b ¢ 4YaCTHBIMU IPOU3BOIHBIMU.
WuBapuantHocts (Gopmbl auddepennunana. I'eoMmeTpudeckuii cMbIca NPOM3BOJIHBIX M IubepeHuana.
[TpousBonnas no HampasieHuto. ['paguent. YactHbie Mpou3BoAHbIE U UG GEPEHIINATBI BHICIIUX OPIIKOB.
dopmyina Teiinopa. OTobpaxkeHus MHOKECTB u3 mpoctpancTBa R" B mpocrpancteo R™ . HempepbiBHBIE |
muddepeHnmanbapie oToOpaxenus. OyHKIMOHATIBHBIE ONPENEIUTENN. Y CIOBHE HE3aBUCUMOCTH CHCTEMBI
¢byukuun. HesiBabie ¢ynknuu. Teopembl cymectBoBanus. [uddepennupoBanre HESIBHBIX (DYHKITHI.
Teopema 00 obOpaTHOM oTOOpakeHHMH. DKCTpeMyM (YHKIHUH HECKOJIBKUX TepeMeHHBIX. Heobxomumoe
YCIOBUE dKCTpeMyMa. JlocTaTouyHOE yCIIOBHE 3KCTpEMyMa. YCJIOBHBIM JKCTpeMyM. MeToa MHOKUTEIeH
Jlarpanxa.

Ne 5 O0bikHOBeHHBbIE MM PepeHIHATbHbIC YPABHECHUS

3amaun, mnpuBomAmme K auddepeHIuanbHbIM - ypaBHeHUsM. JuddepeHunanbaeie  ypaBHEHHS
nepsoro nopsaka. M3oxkimnel. 3anaya Komu. Teopema cyiiecTBoBaHUS UM €IMHCTBEHHOCTH PEILICHUS 3a1a4H
Komm. J[Iuddepennmanbiple ypaBHEHUS BBICIIMX MOpsAAKOB. IloHATHE O KpaeBBIX 3amavyax Ui
muddepeHManbHbIX  YpaBHEHUI. YpaBHEHMs, JOIyCKAalolMe IOHIM)KEHUe nopsaka. JIuHeiHble
mudQepeHranbHbe YpaBHEHUS: OJHOPOIHBIE M HeogHopoanble. OOmee pemenune. DyHmpaMmeHTaIbHAS
cucrema pemieHuil. Meton Jlarpanka Bapuanuu nocTossHHbIX. JInHelHble quddepeHnmanbHble ypaBHEHUS C
MOCTOSTHHBIMH KO3 GUIMEHTaMH. Y paBHEHUS C TPaBOH YacThIO CrienuaibHOro Buaa. HopmanbHas cuctema
muddepeHManbHbIX  ypaBHeHU. BekropHas 3amnuce HOpManbHOM  cucTeMbl, U epeHIaIbHbIX
ypaBHeHUH. TeopeMa CyIIecTBOBaHUS U €IMHCTBEHHOCTU pemieHus 3anauu Komm. Cuctembl JTUHEHHBIX
muddepeHIranbHbIX YpaBHEHUH ¢ TOCTOSIHHBIMU K03 duiimenramu.

Ne 6 UncsioBbie U GQyHKIIHOHAIBbHBIE PS/IbI

Yucnossle pspl. CxoaqumocTh U cymMma psifa. Heo6xonumoe ycnoBue cxoauMocTu. JleHcTBus Ha
psgamu. Psasl ¢ HeoTpuumareabHbIMU wieHa. [Ipu3Haku CXOAMMOCTH. 3HAKONEPEMEHHBIE PSIbI.
AbcomoTHas u ycnoBHas cxoauMmocTu. ITpusnak Jleiibnuna. CpoiicTBa aOCOMIOTHO CXOAIIMXCS PSIOB.
OyHkoHanbHbIe psAnbl. Ob6macte cxoaummoctu. PaBHOMepHas cxomumocTh. [Ipusnak Beiiepmirpacca.
CBoiicTBa paBHOMEPHO CXOJSALIMXCS PSAZOB: HEMPEPBIBHOCTh CYMMBI psifia, mowieHHoe AuddepeHunpoBanme
u uHTerpupoBanue. Crenenusle psiabl. Teopema AbGens. Kpyr cxogumoctu. Psaasr Teitniopa u Makinopena.
Paznoxenue ¢pyHkuuit B crenennsle psabl. Pag @ypee. [Ipunoxenue psaos.

4.3 IIpakTH4eckne 3aHATHSA (CEMUHAPHI)

Ne Kon-Bo
Ne 3anaTHs Tema
paszzuena 4acoB

1,2 1 Oyuknun u rpaduku. [Ipenen pyHkuM U nocaea0BaTeNbHOCTH. 4
HenpepbIBHOCTh PYHKIIUH.

3,4 3 [TpousBonHbIe U MU depeHranbl GYHKIUN Pa3IHYHbIX TOPSIKOB. 4
WccnenoBanne GyHKIUN.

5 3 Yactusle npoussoansle. Auddepennnan. Ipoussoanas mo 2

HaINpaBJIeHUIO. ['paiueHT.

6,7 4 WuTerpanbHble ncuncienus. HeonpenaenenHslil nHTETpal, 4
onpezeneHHbli naTerpai, HecoGcTBeHHBINM HHTETpall.

8,9 5 Huddepennunanbable ypaBHEHHS IEpPBOTo nopsaka. 3agavya Ko, 4
JnddepenunanbHbple ypaBHEHUs BbICIIUX NMOPsAKOB. JIMHEWHbIe




Ne 3ansaTus Ne Tema Kos-so
pazzena 9acoB
muddepeHImaIbHbIe YpaBHEHHUS: OAHOPOIHBIE U HEOIHOPOIHBIE C
MOCTOSTHHBIMH K03 HUIIMeHTaMu.
10 6 UYucnossle psiabl. [IpuzHakyu cxoquMocTy. 3HaKONIEPEMEHHBIE PAIBL. 2
OynknmonanbHbIe psabl. O01acTs cxonumocTu. Paznoxenue
(YHKIMIA B CTETICHHBIE PSIJIBL
Htoro: 20
4.4 KonTpoJabHas padora (7 cemectp)
3ananue 1 BeraucnnTh HeonpeaeneHHbIE HHTETPaIbl
ma) | 2xdx zBa)j 3dX _ 3ma) [ X2 (2x3 —6)°dx;
7-6x°" -3 In2x
f X 6)j(x-+1)cosxdx; 0) | 5 dx
0) 4 ; 4xdx
— X2 B) J. 5 ) j dx
— B
J.(5+X)dX Xd+8X 9 X2 _4
X
X(x+4) "’ nl— 9’ o Xx=1
r) [ xInxdx; X = X(X+5)
2tg 2X d X
Sctg 3X ) J «
[ . 8 29 3"dx
g sin23x’ cos- ox w |
dx 3 +11
e) I > : q
Vx© —6x+10 X

) | .
) VX% +4x+3

4Ba) 3w1(13X —1)dX;

6) [arccos xdx ;

N dx _
JO— X2

2X+1

r) I( dX;

X+ 2)x—1)
e“¥dx

dx

e) J :
V14 2x—x?

SBa)J‘?{/iSX +1)dX;

6)[ xcos(1— x)dx;

o (X +1)dx
(x+3)(x+ 1)

68a) | N2X+1dX;
J- 2x°dx
0 ;
: VX2 +2

B) [5xe*dX;r)

dx

o lg
6) [(x +1)sin xdx;

8Ba) I(SX +93X)jx; 0)
dx

j(6x +1)x&;




s) [ (X +3)e*dx;

I(2x—3)dx_ [
& —x? (8+4x) R 5x|n 3x
o [ dx ; F)I(X+4)(X—2) B) [3xcos(X —3)dx;
2x* +8 I 4dx _
0 Ixe—x2+1dx; Y J' 2 dX r) 2 ;
d X 15’ 7t92de
e)j ) .[ 22 ;
2-3xt [ cos” 2x
¥ VX2 =x+4 f dx
€) .
J3x2 +6x-5
dx X+ 2 dx
1082) [Y3X+4dX; 6) [=—: 5 [ X In2xdx r)j( )
VX -8
i dx
5% * cos xdx _
o o s
3apanue 2 BoIYuCIUTh OnpeneeHHbIN HHTETpal
11;4[(3x2 —1)dx .[\)i;_dg Ix*e’zxdx
¢ dx todx h
ZBJ;XZ I !.\/;(x—l) !arctgxdx
3Bld—;( 1fi(/; 2I:x-sinxdx.
72 V3
4 d
B _([cosx X TS jarctgxdx.

0
1 e
SBI dxz dx Ilnxdx
o L+ X 2+4x-1 1
1 0 3/,2 €
6BI(\/;—X2)1X _[ U dx jlnzxdx
0 78W+3 1
2 , 1 e? dX 3
7Bj X2+ fdx i jln(x+3)dx
. x* ) xIn x g
V3 1 xd 7r/2.
SBI L¥cos2x g, Ie )Z(X Ism xcos’ xdx
0 2 o l+e
1 d wl2 1/2
98 X jsm3xdx : ZL
% (1145 : 3, 4x* +4x+5
2 z 1
108 [ e*dx S ——c IZL
1 J' COS X — C0S” Xdx XS+ 2X4+2

NN




3apanue 3 BrruaucnuTh: a) ruionaabr 001acTH, OrpaHUYEHHON JaHHBIMH JTUHUAMH, 0) 00beM Terna, 00pa3o-
BaHHOTO BpauieHHueM BOKpyr ocu Ox xpuBoii L

Ne Sananne Ne Sananne

Bap Bap

1 2_y=0, x=-1 y=0. 6 I x-y2=0, x=1 y=0.
2 I x*+y=0, x=0, y=- T Ix2-y*=0, x=0, y=-1
3 |x*+y=0, x=1, y=0. 8 I x+y2=0, x=-1 y=0.
4 2_y=0, x=0, y=1. 9 Ix-y?2=0, x=0, y=1.
5 | x2-y=0, x=1 y=0. 10/ x+y?=0, x=0 y=1

3aganue 4 BeruncnuTh HECOOCTBEHHBI MHTETPAN WIIH OIIPENICIUTh €T0 PACXOIHUMOCTb.

Ne 3aganue Ne 3aganue
Bap Bap
1 o0 X 1 dx 6 0 X2 0
—; 6) | —/—. xe* dx.
a)(£X2+l )gﬁ a)J ; 6)Im
e ©  dx 1 dx 7 dx
T N ——  6) [xInxdx.
a)iw/x2+1’6)£«/1_x2' )J x? —4x+13 (J,
3 *  dX 2 dx 8 | = x 0 dx
a) .[ 2 ; 0) I_Z a) fz—dX; 0) j
o X° —6X+13 0 X 04 X" +1 X+4
4 < dx © dx 9 1 dx
a) j . 0) j— X; 5 .
X" +9 0 XX )c{x +2X+2 )_jzm
S = dx 2 dx 10 0 .
6) [—m—. xe*dx.
)1xlnx )g 4 — x? a)_{o ’ 6)'3‘: 3-x

3apanme 5 Mccrenosats Ha sxeTpemyM dyrkmio Z = f (x1y1)

IBz=x"-3xy—y’ —2x+6y+1;

2B z=3-3x"+5y> —8xy+4x+26y;

3B z=2x"+xy—y° —Tx+5y+2;

48 z=2x"-3y° —2xy+8x+10y—6

SBz=3x" —2xy+y° —2x -2y +3;

6B z=5x> —3y” +2xy—18x—10y + 4

TBz=2x" —xy+y° -3x—y+1;

8B z=5-7x" —5y° +2xy—34x+34y

98 z=x" +xy+y° —3x—6y—2;

10B z=2x"-3y” +2xy—10x+16y -7

3aganmne 6 3amana QyHKIUA z = f (x, y). Haiitu rpamveHT W MpOU3BOAHYIO 9TOM (PYHKIIMU B 3aJlaHHOMN

Touke M (xo, yo) B HAIPaBJICHUU BEKTOPA [, COCTABISIOLIETO YroJl ¢ C IMOJIOKUTEIbHBIM HAaIpaBICHUEM

ocu OX

llaz:l)czjtlxy3 M(l'—l) a== 2B z=1gx+x—2sin M Z | o=
;¥ g, M=l a=7 =8 SO WY S

3B z=3xy+.xy, M(22) a=2 48 z=2c0s(x + y)+2x, M(%;%}az%
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SBz =Xxsin (x+y

oxlk}
oxl&\

j _

N

6B z=1In(x* + %),

T
M@3;4), a==
(:4) a="

. w(E
3 4

TBz=""us2 | M1L-2) a=
304

NG

8B z=x1tgy+cosx, Mz;z,ozzZ
6 4 4

98 z=In(x+2y)—xy, M(;1), a==

2.2
10B z=¢""",

3aganue 7 Haiitu obee pemenue quddepeHIansHOr0 ypaBHEHUsI U YaCTHOE PeUIeHHEe, YI0BIETBOPSIO-

1iee Ha4aJdbHBIM yCIIoBUAM Y = Y, npu x = xo.

J:;ip 3aganue J:;p BagaHue
Fola y=yh o y()=3, S lay=—L =2
" ' 2X ’
6) V' +2y -8y =x*+x+1,
y’(O)— y(O)—l 6) y'—4y'+5y=10x + 2,
| y'(0)=6, y(0)=10.
2 1y y'=y3, y(2)=1, T ola y =4ydx, y)=3,
6) Y’ —3y'=x-2, 6) y' -4y’ +5y =5x% -4,
y'(0)=1 y(0)= y'(0)=1, y(0)=
S lay =y y0)=1, ° oy =-n¢, y(2)=1
6) V' — 2y +y=5x+2, 6) Yy -3y =x-2,
y'(0)=1, y(0)=1. y'(0)=1, y(0)=
Ylay=vhov©)=3 T lay=-Y, y@)-1
4 ! 5X ,
6) " — 6y +5y =2x* —5x+1, ,
y'(0)=0, y(0)=1 6) ' +2y =8y =x"+X,
y(0)=1 y(0)=
° o y'=2y% y(3)=1 10 |ay'=2yx, y(@1)=2,
6) Y +6y +2y=x?-3 6) Y =3y =x%+x—-2,
y'(0)=1 y(0)=2. y'(0)=1 y(0)=1
3aganue 8 VccnemoBaTh YHCIOBBIE PSAABI HA CXOAUMOCTD, UCHIOJB3YS: a) mpu3Hak Jlamambepa; 0) mpu3HaK
Komm.
Bapuant | 3ananue Bapuant 3a)1aHI/Ie
0> Shi
' n+1 ° - n+1
+ +
)z(3n+4j 2 Z[n+4j
a) Zu a) z_n
? ' 1 ! n-1
n+ _ ( j
6)2_1:2 (n+3} )Z_é n+2

11



— 0 2n
3 Y Z (2n- 1)52”‘1 8 ! ;(Zn—l)S”
4n+1 L
6
0 Z(5n+2] ) nz_;‘(zn +1)°
a) ZgnTl 1) Y ggigz
4 o on®+8 ’ 1Y
SN+
K le 25)" (5n3+2n+4J 2 (3”+2)n]
2 2"nl
5 a) ZSnn, 10 Y nZ:;‘ n"
5n-1 ”
%) Z(6n+7j % Z(Bn 19j

3aganue Ne 9 Haiitu paanyc U MHTEpBal CXOJIMMOCTH CTeNeHHOro psifa. MccnenoBaTh CXOAUMOCTb psfa Ha

KOHIAX MHTCPBajla CXOAUMOCTHU.

Bapuant 3aanue Bapuant 3aIlaHI/I€
0 Xn
1 e 6 =S
; (n+1)2" nzz;f 5n ( )
o) 1 n 0
5 3 (x +n ) 5
n=0 5 n=0
2
o0 5 N o0
3 L2 (x+5) 8
n=0 n=0
© n 2 3 0
4 > ——=(x-3)" 9
= 3 -
0 n2 + 4 0
5 X+4)" 10
Z; o X4 Z; (n+1)2"

3aganue 10 Bpramciuts onpeaeneHHbIH HHTETPAT ¢ TOYHOCTHIO 10 € = 1073 | pas3snoxuB MOABIHTErpaTbHYIO

(I)YHKI_II/IIO B CTEIIEHHOM pAa 1 3aTEM MMOYJICHHO IPOUHTETPHUPOBAB.

143
sm X
18 j 26 I x*arctgxdx
0
1/4 0,5
3 J'3x/1+)dx 4¢ Jxln(1+x2)dx
0 0

0,2 -

F1-e
5¢ J.gzdx 66
X
0

01
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0,5 1
76 j o 86 I V/x cos/xdx
o v1+x® 0
2 X 2/3
% j cos, |~ dx 106 jarctgxzdx
0 3 0

5 Y4yeOHO-MeTOaAUYEeCKOe 00ecIeYeHHue JUCHUTIINHBI

5.1 OcHoBHas auTEpPaTypa

— banaun, K.B. Beicmas maremaruka: yueonuk / K.B. bannun, B.H. banuisikos, A.B. Pokocyes ;
non obm. pea. K.B. banauna. - 2-e u3a., crep. - Mocksa : UzparensctBo «®nuHTay, 2016. - 361 c. : Tabdm.,
rpad., cxem. - bubmmorp. B kH. - ISBN 978-5-9765-0299-4; - Pexxum nocryma:

http://biblioclub.ru/index.php?page=book&id=79497

— Kpartkuii kypc BbICHIeH MaTeMaTHKu: ydeOHMK [OnextpoHHbi pecypc]. / K.B. bamaun,
®.K. bangun, B.U. Ixedbdans u ap.; mox obmr. pen. K.B. bannuna. - 2-e u3n. - Mocksa : M3naTenscko-
ToproBas kopropanus «Jlamko u K°», 2017. - 512 ¢. : Tabmn., rpad., cxem., ui. - bubauorp. B kH. - ISBN
978-5-394-02103-9 ; - Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=450751

— bangun, K.B. Bricmas wmaremaruka: ydeOHuk [OnekrponHbli pecype] / K.B. bamnum,
B.H. banueikos, A.B. Pokocyes ; mon o6m. pen. K.B. banauna. - 2-e uzn., crep. - Mocksa : 3natenbctBo
«DauHTaY, 2017. - 361 c. : Tabmn., rpad., cxem. - bubnmorp. B kxH. - ISBN 978-5-9765-0299-4 ;
- Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=79497

5.2 JlonoiHuTE IBHAS JINTEPATypa

—  Tep-Kpukopos, A.M. Kypc maremarnyeckoro aHaiusa: yuyeOHOe MocoOue[DJIeKTpOHHbIN pe-
cypc]. / A.M. Tep-Kpuxopos, M.U. l1labyuuH. - 6-¢ u3a. (3:1.). - Mocksa : BUHOM. Jlaboparopus 3HaHUH,
2015. - 675 c. - ISBN 978-5-9963-2987-8;

Pexum nocryma: http://biblioclub.ru/index.php?page=book&id=120555

— UYyemesna, H.A. Benenue B maremaTHueckuil aHaiau3: yuyeOHoe rocobue [DIeKTpOHHBIN pe-
cypc]. / H.A. UyemeBa; MunucrtepctBo oopasoBanus u Hayku PD, KemepoBckuil rocy1apcTBeHHbIN yHU-
BepcuteT. - Kemeposo : KemepoBckuii rocynapcTBeHHbIN yHUBepcuTeT, 2015. - 112 c.: cxem. - bubauorp. B
kH. - ISBN 978-5-8353-1672-4,

Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=481496

5.3 llepuoanyeckue U31aHUA

— Bpriciiee oOpazoBanue B Poccun: xypHai. — MockBa : MOCKOBCKHI rocyl. YHHUBEPCUTET NEYaTH UM.
N. ®enoposa, 2019, 2020
—Bpricmiee o6pa3oBanue ceroaHs: xypHai. — Mocksa : Jloroc, 2019, 2020

5.4 UnTepHeT-pecypchl

—  http://www.biblioclub.ru — DBC «YuuBepcurerckass OuOIMOTEKA OH-JAWH» » / (MPHUHAIIEK-
HOCTh OOIIECTBO C OTpaHUYEHHOM OTBETCTBEHHOCTHIO «HexcMennay).

— http://e.lanbook.com/ — DBC «Jlaub» (npunaanexHocts (OOMIECTBO C OTPAHUYCHHOM OTBET-
ctBeHHOCTHIO «DBC JIAHbBY)

—  http://znanium.com/ — 3BC Hay4HO — n3narensckoro nenrpa « MIHOPA-My (npuHamaIe:KHOCTD
OO0111ecTBO ¢ OTPaHUUEHHOM OTBETCTBEHHOCTHIO «HekcMennay)

—  http://rucont.ru/ — 3bC Pykont (mpunagnexxnocts OOO LleHTpanbHbIH KOJUIEKTOp OMOIHOTEK
«BMBKOM», OO0 «ArentctBo «Kuura-CepBucy).
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http://biblioclub.ru/index.php?page=book&id=79497
http://biblioclub.ru/index.php?page=book&id=450751
http://biblioclub.ru/index.php?page=book&id=79497
http://biblioclub.ru/index.php?page=book&id=120555
http://biblioclub.ru/index.php?page=book&id=481496
http://znanium.com/

— Hayunas snextponnas 6monuoreka eLIBRARYhttp://elibrary.ru/defaultx.asp Pexum cBoGoaHO-
ro JOCTyIa

Pecypc cBoGoaHOro 1ocryna:
— http://www.vilenin.narod.ru/Books/Books.htm — Maremaruueckas oubnmoreka
— http://www. exponenta.ru — «O6pa3oBaTeIbHbIH MaTeMaTHYECKUI caiiT Exponenta.ru.
— http://www. matclub.ru — Jlexiuu, npumeps! pelieHus 3a1a4, HHTErPalbl ¥ MPOU3BOAHbIC, Tudde-
peniupoBanue, TOKII, Dnextponnsie yueOHuKku. Tunosoil pacuer u3 3anaunuka Kysnerosa.
http://www. mathelp.spb.ru — «Bsicimas maremaruka» (IOMOIIL CTyACHTaM) — JISKIIUH, 3JCKTPOH-
HbIE YUEOHUKH, PEIIEHHE KOHTPOJIBHBIX PaboT.

5.5 IIporpammHoe obecmedyeHue, nMpogeccCHOHAIbHbIE 0a3bl JaHHBIX U MHGOPMALMOHHBIE
CIIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH(POPMALIMOHHBIX TeXHOJIOTHii

— Onmnepanunonnas cucrema Microsoft Windows 7 Academic

— Oducnsie npunoxenus Microsoft Office 2010 Academic

— Slupekc-Opaysep. — Pexxum nocryma: https://yandex.ru/

— OGrrepoccuiickuii MaTeMaTHUECKUH moprai. — Pexum goctyna: http://www.mathnet.ru/

— bBonbmas poccuiickas sHukiIoneaus. - Pexxum gocryna: https://bigenc.ru/

— CIIC «KoncynwsrantlLmtoc». — Pexxum nocryna: http://www.consultant.ru/

— ®depaepanbHas ciryx0a rOCYJapCTBECHHOMN CTaTUCTHKH. — Pexum JOCTyTa:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/

— MunucrepcTBo odpaszoBanus OpeHOyprekoit oonactu. Pexxum nocryna: http://www.minobr.orb.ru

— ®enepanbHblil 00pa3oBaTeNbHbIH MopTai. — Pexxum mocryna — http://www.edu.ru —«Poccuiickoe 00-
pasoBanue» denepanbHbiii mopran. Karajgor o0pa3oBaTelbHBIX HHTEPHET PECYPCOB. 3aKOHOIATEILCTBO.
HopMaTtuBHbIe TOKYMEHTHI U CTaHAAPTHI // YueOHO-MeToan4YecKast OubiaroTeka.

6 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIINHBI

Y4eOHO-MEeTOIMYECKUI KOMILJIEKC M0 AMCHUIUIMHE «MaremMaTuyeckuil aHaliu3»; KOMIIbIOTEp;
TEXHUYECKHUE CPEJICTBA KOHTPOJIS B IPOrpaMMe «Y HUBEPCAIbHBIN TECTOBBIM KOMILIEKC).

VYyeOHast ayIuTOpHs JEKIMOHHOTO THIA: CTAIIHOHAPHBINA MYJIbTUMEIUA-TIPOEKTOP W MPOSKIIMOHHBIN
9KpaH, NEpPeHOCHOW HOyTOyK, Kadenpa, MOocajodyHble MecTa s oOydwarommxcsi, pabodyee MecTo
npenojasarens, yueOHas Jocka

KomMmmnbroTepHblii  Kiacc: CTAllMOHAPHBIA MYJIBTHUMEIHA-TIPOEKTOP M IMPOEKIHMOHHBIA 3KpaH,
o0opyoBaHWE JIi OpraHU3AIMU JIOKAJbHOW BBIYHUCIUTEIBHOW CETH, NepeyHu MHTepHeT-CChIIoOK Ha
3JIEKTPOHHBIE HCTOYHHUKH (Ha KOTOpBIE pa3pelleH AOCTYI U3 ayJJUTOPUHN) AJIS MOJyUeHHs JONOJHUTEIbHOM
MH(pOpMaLIUU N0 JUCIUILIUHE.

[ToMemienust A caMOCTOSITENBHOW PAaOOTHI: KOMIUIEKTHI YYEHHYECKOH MeOenu, KOMIIBIOTEpPHI ¢
noakioueHueM Kk cetn «VHTepHeT» M oOecrneyeHHMEM JO0CTyna B 3JIEKTPOHHYIO HH(OPMAaLMOHHO-
obpazoBatenbHyto cpeny OI'Y, anekTpoHHbIe OMOINOTEYHbBIE CUCTEMBI.

VY4eOHble ayIUTOpUM JUIsl MPOBENEHUS TPYIIOBBIX KOHCYJbTAllMH, TEKYIIEro KOHTPOJIS |
MIPOMEKYTOUHOM aTTeCTallMM: KOMIUIEKThl yYeHHYECKOH MeOenn, KOMIBIOTEPhI C MOJKIIOYEHHEM K CETH
«HaTepHeT» m obecrieyeHWEM JOCTyIa B AJIEKTPOHHYIO HH(POPMAIMOHHO-00pa3oBarenbHyto cpexy OI'Y,
3JIEKTPOHHBIE ONOIUOTEUHBIE CUCTEMBI.
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http://www.vilenin.narod.ru/Books/Books.htm
http://www.exponenta.ru/
http://matclub.ru/
http://www.mathelp.spb.ru/
https://yandex.ru/
http://www.mathnet.ru/
https://bigenc.ru/
http://www.consultant.ru/
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