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MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

HucuunimHa «MHOroOMepHbId MaTeMaTHYECKUH aHaliu3» OTHOCHUTCS K AUCHUILIMHAM
bnoka 1. Aucuummnsl (Mmoxynu), b1.B. Hactu, popmupyemoii yaacTHUKaMH 00pa30BaTeIbHBIX
otHomenuid, b1.B.02 Moaynio criennaibHBIX Pa3esioB MPEeIMETHON 00JacTH y4eOHOro TuiaHa
OCHOBHOM TNpO(ecCHOHANBHON 00pa30BaTeNbHOM IMPOrpaMMbl  BBICIIETO OOpa30BaHUS —
mporpamMmbl  OakajaBpuata 1o HampaBieHuiro moarotoBku  44.03.05 Ilemarorunueckoe
oOpazoBanne (¢  1aByMa mnpoduiasiMH ~ TOATOTOBKM),  HAIMpPaBIECHHOCTh  (TMPOduIIb)
oOpa3zoBatenbHOil mporpammbl «MaTematuka. IHOCTpaHHBI SI3BIKY», OUHOM (POpPMBI O0yUEHUSI.

JucuumumHa onupaeTcs Ha pe3yiabTaThl oOyudeHHs, C(HOPMHPOBAHHBIE B paMKax
JuCcUUIIMHBL «MareMatnueckuil aHanu3y». V3ydeHue IUCHUIUIMHBI B3aUMOCBSI3aHO C PSAOM
JUCIUIUIMH yaeOHoro tuiaHa: («Anrebpay, «['eoMeTpus»), a Takke MHBIMH MaTeMaTHUYECKUMU
JUCIHUIIMHAMU 0a30BOI M BapMaTHBHOM yacTell mporpaMmbl. Kypc MareMaTH4eckoro aHainsa,
B TOM YHCJIE — MHOTOMEPHOTO, SIBIISIETCS MPEAMIESCTBYIOIIUM i1 JUCUUTIIHH: «OOBIKHOBEHHBIC
muddepeHIManbHble YPaBHEHUS W YpaBHEHUS B YAaCTHBIX MPOU3BOIHBIX», «Teopust QyHkumii
JEHCTBUTENBHOTO M KOMIUIEKCHOTO IepeMEeHHOro», «Teopust BeposiTHOCTEN U MaTeMaThyecKas
CTaTUCTUKA», «/{oNOJHUTENbHBIE BOIPOCH MATEMAaTHYECKOT0 aHAIM3a» U JIp.

Pe3ynbrarthl M3ydeHUs AMCIUIUIMHBI SIBJISIOTCS OCHOBOM JUISI MPOXOXKIACHUS TMPAKTHK:
[Tegarornyeckas mpakTHuka 1Mo Mmaremaruke, Hayuno-uccienoBaTenbckas pabora.

Ilepedyenb miaHupyemMbIX pe3y/ibTaTOB 00ydeHHs (00pa3oBaTe/IbHBIX Pe3yJbTATOB)
10 JUCHUIIMHE

Heap nucuuniannbl «MHOroMepHbI MaTeMaTUYECKUI aHaJIU3» — OCBOCHHE OaKanaBpoM
CUCTeMbl 0a30BbIX MOHATUH, UACH M METOJOB KJIACCHMUYECKOTO MaTeMaTHYeCKOro aHaju3a,
(dbopMUpOBaHNE HABBIKOB PELIEHMsI 33a]a4, YMEHHUS ONEpHUPOBATh MAaTEMATUYECKUM allllapaToM,
pa3BuTHE aOCTPAKTHO-JOTMYECKOTO MBIIUICHHUS, MOATOTOBKA K MPENOJAaBAHUIO MIKOJbHBIX
KypCOB MaTe€MaTHUKH.

3agayd  AUMCHMILVIMHBI  CBsI3aHBI C  (OPMUpOBAHHMEM  OOMICKYJIbTYPHBIX U
npoeCCHOHATBHBIX ~ KOMIIETEHIIMA W BKJIIOYAIOT  (OPMHpPOBAHWE  JIOTHUECKOW U
ANTOPUTMUYECKONW KYNbTYPhl, CHCTEMHBIX 3HAHUW MO 0a30BBIM pa3fenaM COBPEMEHHOM
MaTeMaTHUKH, PEACTAaBIECHUI O CTPYKTYypE MaTeMAaTUYECKOTO 3HAHUS B LIEJIOM.

B pesynbrare ocBoeHMs mporpamMmbl OakajgaBpuata OOYYarOIIUKCS TOMKEH OBIAJICTh
CIENYIOIMMU pe3yJbTaTaMd OOy4YEHHUs MO JUCHUIUIMHE «MHOTOMEpPHBIH MaTeMaTHUYeCKHUi
aHanIu3» (B TabJuUIEe MPEACTaBICHO COOTHECEHHE 00pa30BaTeIbHbBIX PE3yabTaTOB O0yUCHHUS 110
JTUCHHUTUIMHE ¢ HHAMKATOPAMH JOCTH)KEHUST KOMITETCHITNN )

Komnerenmus u OO6pazoBarenbHbIe Pe3yIbTaThl AUCIUTIIHHBI

WHJUKATOPBI €€ (aTansl popMHpOBaHUS IUCHUIUIMHBI)

JOCTHXKXCHHUA B 3HACT ymeer BJIaACCT

JUCIUIINHE

VK-1. Criocoben OP-1. 3HaeT MeTOOEI OP-2 YMmeer OP-3 Bnaneer
OCYIIECTBIISITH IIOUCK, KPUTHUYECKOTO aHAJIN3a | IPUMEHSTh HaBbIKaMu pedriekchu
KPUTUYECKHUM aHaJIU3 U | U CUHTE3a CHCTEMHBII IOAXO0J TI0 TTOBOZLY
CUHTE3 HH(POPMAIIHH, nHpOPMAITIH JUTS PELIECHUS COOCTBEHHOM U UyXKOH
MPUMEHSATh CUCTEMHBIN MOCTABJICHHBIX 33/1a4 | MBICIUTEIBHOU
MOJIXOJ AJISl peLIeHUS JeATEeIbHOCTH

MIOCTaBJIEHHBIX 3a7a4
VK-1.2. Ilpumenser
Jgoruyeckue Gopmel u
MPOIIEIYPHI, CIIOCOOEH
K pedaexcuu mo
MOBOTY COOCTBEHHOU U
Yy>KOM MBICIUTEILHON
JIESITEJIbHOCTH.

ITIK-1. Cnocoben OP-4. 3naer posb 1 OP-6 ymeer OP-7 Bnaneer




OCBauBaTh U MECTO MaTeMaTUKU B | OCYILECTBIISITh OTOOP | JEHCTBUEM
HCII0JIb30BATh o01ieit kapTuHe y4eOHOTO IIPOEKTUPOBAHUS
TEOPETUYECKHE HAYYHOT'O 3HAHUS, COZIEPKaHUsSI VISl €10 | pa3IMuHbIX (OpM
3HAHUA U OP-5. 3naer peanu3anyu B Y4eOHBIX 3aHSATHIH,
MIPaKTUYECKHE CTPYKTYpY, COCTaB U pa3nuHbIX popmax OP-8 Bnaneer
YMEHUS ¥ HaBBIKH B TIAIAKTUIECKUE o0yueHus B HABBIKOM ITPUMEHEHHUS
MIpeIMETHOM €IIMHUIIBI COZICPYKAHUST | COOTBETCTBHH C Pa3IMYHBIX METO/IOB,
o0JacTu mpu IIKOJIBHOTO Kypca COBPEMEHHBIMU TPHEMOB U
pelieHun MaTeMAaTHKH. TpeOOBaHUAMH K TEXHOJIOTHH B
npodeccHoHaATBEHBIX 00pa30BaHUIO. o0ydeHUn

3ajad. MaTeMaTHKe.
[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

TMTAKTHIECKUE

€IMHUIIBI

MIPEAMETHOMN

obnactu

(mpernosiaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYUIECTBJISATH OTOOP

y4eOHOro

COJIep KaHUS IS €TO

peanu3aiuy B

pa3nu4HbBIX (hopmax

oOyueHus B

COOTBETCTBHUH C

TpeOOBaHUSIMU

@I oC 00.

[1K-3. Cnocoben OP-9. 3naer OP-11 Ymeer OP-13. Braneer
¢dbopmupoBaTh XapaKTepUCTUKY OKa3bIBATh HaBbIKAMHU
Pa3BUBAIONIYIO JIMYHOCTHBIX, TIeJJATOTHYECKYIO OpraHH3aIuH |
00pa3oBaTeNbHYIO NPEeIMETHBIX U HOJIEPXKKY MPOBE/ICHHS 3aHATHI C
cpemy ISt MeTarpeIMETHBIX o0yJaroumMcs B UCTIOJTE30BaHUEM
JOCTHKEHUS PEe3ysbTaToB B 3aBHCHMOCTH OT X BO3MOKHOCTEH
JMYHOCTHBIX, KOHTEKCTE 00yueHUst | 0Opa30oBaTeIbHBIX 00pa3oBaTeIbHON
MPEIMETHBIX U MaTeMaTHKe; PE3yIbTaToB; CpeIpl IS
METanpeAMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pe3yIbTaToB 0COOEHHOCTH OpraHU30BbIBATh 00pa3oBaTeIIbHBIX
o0y4yeHHs UHTErpalyu y4eOHbIi Tporiecc ¢ pe3yJbTaToB U
cpeacTBaMu Y4EeOHBIX TIPEIMETOB | HCIIOJb30BaHUEM o0ecTieueHust Ka4ecTBa
MIPEI01aBaeMbIX JUTSL OpraHU3aluK BO3MOXKHOCTEH y4eOHo-

y4eOHBIX IPEIMETOB. | pa3HbIX COCOOOB o0pa3zoBarenbHOI BOCIIMTATEIILHOTO
I1K-3.1. Bnageer y4eOHOM Cpelbl I pa3BUTHS | TIpoLiecca CpeiCTBAMU
criocobamu JeSTEIILHOCTH. MHTEepeca K MaTeMaTHKH.
MHTETpaluu MpeIMETY B paMKax

Y4eOHBIX TTPEIMETOB YPOUHOI 1

JUIsL OpraHU3aIH BHEYPOUHOU

pa3BUBAIOIIEH NEeSITENILHOCTH.

yueOHOU

JeSITeTbHOCTH

(uccnenoBaTeNbCKOM,




MPOEKTHOM,
IpyNIOBOM U 1Ip.).

2.00beM IMCHMIUIMHBI B 3a4Y€THBIX €IMHMIAX C YKa3aHHEM KOJIMYeCcTBa
aKajeMMYeCKHX YacOB, BbIIeJ€HHbIX HA KOHTAKTHYI0 padoTy o00y4yaroluxcs c
npemnojaaBarejieM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HAa CAMOCTOSITEIbLHYI0 pPadoTy

00y4aonuxcs
YueOHbIe 3aHATHUS
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3.Coaepxanue TMCHUIJIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/JIeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX UACO8 U
61006 yUEeOHBIX 3aHAMUIL

KommuecTBo 4acos
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4-ii cemectp (4 3E)
1. | Judbdepennuanboe  ucunmcieHue  GYHKIUH  HECKOJBKHX 12 18 20
NIEPEMEHHBIX

2. | KparHble 1 KpUBOJMHEWHbBIE HHTETPAJIBI 12 | - | 22 33

Hroro 3a 4-i1 cemecTp 24 | - 140 53

Bcero 24 | - | 40 53

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTUHbL

JuddepeHumnanbHoe HCHUCTEHHE PYHKIUI HECKOJIBbKHUX IIepeMEeHHbIX




@DyHKIIMM HECKOJNBKUX MEPEMEHHBIX: OOJIaCTh ONpeAeTeHUs, JMHUHM (TIOBEPXHOCTH)
YpOBHS, COCOOBI Tpaduyeckoro mnpeacTaBieHuss QyHKIUN ABYX, Tpex nepeMeHHbIX. [Ipeaen
(YHKINU HECKOJBKUX IMEPEMEHHBIX: ONpEICICHHE B TEPMHUHAX OKPECTHOCTEH M B TEPMHHAX
nocineaoBarenbHocTell. HenpepbIBHOCT QYHKIIMN HECKOJIBKUX MEPEMEHHBIX.

YacTHble TPOU3BOJHBIE (DYHKIMM HECKOJNBKUX IepeMeHHbIX I[IpomsBopHas ¢GyHKIHUU
HECKOJIbKUX MEPEeMEHHBIX B TOYKE MO 3aJaHHOMY HampaBieHHi0. ['eoMeTpuyecKuil CMbICHT
NPOM3BOJIHBIX TI0 HANpPAaBJICHUIO, YAaCTHBIX MPOM3BOJHBIX (YHKIHMH JBYX MEPEMEHHBIX.
['pagrieHT GYHKIIMM HECKOJBKUX NEPEMEHHBIX B TOUYKE, T€OMETPUYECKUI CMBICI TpaJideHTa.
HuddepenuupyemMocts (QYHKIMM HECKOJIBKMX MEPEMEHHBIX, MONHBIA  auddepeHma.
['eomeTpuueckuii cMpich noiHoro nuddepenimana GyHKIUM IByX MepeMEHHBIX; KacaTeabHas
IUIOCKOCTh W HOpPMalb K TOBEpXHOCTH. HeoOxomumple W OCTATOYHBIE — yCIOBHUS
nuddepeHIpyeMoCcTH (PYHKIIUN B TOUKE.

[Tpon3BoaHbBIE BBICHIMX MOPSAKOB (YHKIHMH HECKOJBKHX IepeMeHHbIX. CMellaHHbIe
MIPOU3BOJHBIC, YCJIOBHUS pPAaBEHCTBA CMEHIAHHBIX MPOU3BOIAHBIX. JluddepeHiuansl BbICIINX
NOpsAKOB (YHKIIMM HECKOJIBKHX TIepeMeHHbIX, ¢opma N-ro muddepennnama. Dopmyna
Teitnopa Ay GyHKIUN HECKOIBKUX MEPEMEHHBIX.

Teopema o cymectBoBanuu HessBHOW (yHKiun. Teopema o nuddepeHIupoBaHUN
HesiBHOUM QyHkumu. KacaTenbHast I0CKOCTh U HOPMaJlb K IIOBEPXHOCTH, 33JaHHOM HESBHO.

Toukm »sKcTpemMyMa (QYHKIMH HECKOJIBKHX TMepeMeHHbIX. Heobxoaummoe ycimoBue
KcTpeMyMa (PYHKIIMM HECKOJIbKMX mepeMeHHbIX (Teopema depma). JlocTatouHble YCIOBUS
IKCTpEMyMa TOYKH (PYHKIIMU HECKOJIBKHX IEPEMEHHBIX B TEpMUHaX BTOporo auddepenmnuana.
Kputepuii CunsBectpa (6€3 nokazarenscta). Ciiyyail GyHKIIUU ABYX IE€PEMEHHBIX.

YcioBHBIN 9KCTpeMyM (DYHKIIMHA HECKOJBKUX MEPEMEHHBIX HPU OJHOM HJIM HECKOJIBKUX
YCIOBUSAX CBS3H. METOJA HCKIIOUEHHUS IMEepEeMEHHBIX. MeTos HeoIpeneleHHbIX MHOKUTENeH
Jlarpan>xa: HE00OX0JMMOE YCIOBHE YCIOBHOI'O 3KCTPEMYyMa B TEPMMHAX JIarpaHKHaHA, TIOHATHE
0 IOCTATOYHBIX YCIOBHSIX YCIOBHOTO SKCTPEMYMa.

Teopema BeiiepmTpacca st (QYHKIMHM HECKOJIBKUX TEPEMEHHBIX, OMPEACICHHOW Ha
komnakre. HambGonbliee M HauMeHbllee 3HaueHUs (YHKIMM HECKOJIBKMX IE€PEMEHHBIX B
o0nacTH.

KpaTHble 1 KpUBOJIMHeHbIE HHTETPAJIbI

3ana4yu, IpUBOIALIME K IMOHATHIO IBOWHOIO MHTErpana. J[BOWHON MHTErpan Kak mnpezen
MHTETPAIbHBIX CyMM. JloCTaTo4HbIE YCIOBUS CYIIECTBOBaHMS JIBOMHOro mHTerpana. CoicTBa
JBOIHOTrO MHTerpana. CBeleHne IBOMHOIO MHTETpala K IOBTOPHOMY B CIy4ae MPsIMOYTOJIbHON
00JIaCTH MHTETPUPOBAHUS, B Cliydae OOJacTH, DJIEMEHTAPHON OTHOCHUTEIHHO OJHOW W3 Ocei
KOOpAMHAT. 3aMeHa IEPEMEHHBIX B JIBOMHOM HHTerpaige. JIBOMHOM HHTErpan B IOJISIPHBIX
KoopAuHaTax. ['eomerpuueckue u pu3nyeCKre NpUI0KEHUs ABOMHOTO UHTErpasa.

3aznauyu, NPUBOASIINE K MOHATHIO TPOMHOIO MHTErpana. TpoHHOW MHTErpan Kak Mpeaesn
MHTETPAIbHBIX CyMM. JloCTaTOYHBIE YCIIOBHS CYILIECTBOBAHMS TpoilHOro uHrerpana. CBoicTBa
TPOWHOTO uHTerpana. CBeeHne TPOMHOTO MHTETpalla K IOBTOPHOMY B CIIy4ae MHTETPUPOBaHUS
Mo TPSIMOYTOJBRHOMY mMapajuienenuneny (Opycy), B ciaydae  OOJacTH WHTETPUPOBAHUSA,
JJIEMEHTAPHON OTHOCUTENIBHO OJHOU U3 KOOPAUHATHBIX IIJIOCKOCTEHN, OJHOM U3 OCEH KOOPAMHAT.
3amMeHa NEepEeMEHHBIX B TPOWHOM HHTerpajie. TpoHHOM HMHTErpan B IWIMHAPUYECKHX U B
cepuueckux KoopauHarax. I'eoMmerpuyeckre U GU3NUECKue MPUIOKEHHS TPOIHHOTO HHTErpaa.

3ajaun, NPUBOAAIIME K TOHATHIO KPUBOJMHEHHOTO HWHTErpajga o JUIMHE AYTH, IO
KoopaunHaTaM. KpuBonuHeHbIH UHTErpai nepBoro poja (1o JUIMHE AYTH) BJIOJIb TUIOCKON TN
IIPOCTPAHCTBE HOW KPHUBOM KaK IIpelesl HWHTErpaibHbIX CyMM. OCHOBHBIE CBOWMCTBA
KPUBOJIMHEMHOTO MHTErpaya mepBoro poxaa. CeeleHue KpHUBOJIMHEMHOrO HMHTErpaja IEpBOrO
pona k unrerpany Pumana. KpuBonnHenHbli HHTETpaj BTOPOro poja (Mo KOOpAUHATaM) BIIOJIb
IUIOCKOM WM NPOCTPAHCTBEHHOM KPUBOM Kak TNPENENl HHTErpajdbHbIX CcyMM. OCHOBHBIE
CBOMCTBAa KPUBOJIMHEMHOTO MHTErpanga BTOporo pona. CBeneHHE KPUBOJIMHEHMHOIO MHTErpaja
BTOpPOTO poja K uHTerpany Pumana. CBs3b MeKIy KpUBOJIMHEWHBIMM MHTErpajaMH IEPBOTO U



BTOpOro poxaa. IlpuiiokeHuss KpUBOJMHEWHBIX WHTETpaOB. BhruucieHue pabOThl CHIIBI MPHU
KPUBOJIMHEHHOM T€pEMEIIEHUY TeNa.

®opwmyia ['puHa. YciioBHS HE3aBUCUMOCTH KPUBOJIMHEHHOIO HHTErPAJIa BTOPOro poJa OT
BbIOOpA IMJIOCKOTO KOHTYypa MHTETPUPOBAHUS, COCAUHSIOUIETO JBE JaHHbIE TOYKH ILIOCKOCTH.
[TepBoobOpaznas monHoro nuddepenimana, HHTErpa ot MoJHOTO AuddepeHimana Kak pasHOCTh
3HAYCHHM ITePBOOOPA3HOM.

3ajaud, TNPUBOJAIIME K TOHATHIO TOBEPXHOCTHOTO HWHTErpaja Mo  IUIOMIAIu
MOBEPXHOCTH, MO KoopauHaTaMm. KBaapupyemble NOBEpXHOCTH, IUIOLIA[b MOBEPXHOCTH.
[ToHsiTHE O MOBEPXHOCTHBIX MHTErPaJIaX MEPBOTO U BTOPOIO POJIa, UX CBOMCTBAX, X CBEICHUH K
JBOIHBIM MHTETpaJiaM.

®opmyna Octporpaackoro-I'aycca u ¢opmyna Crokca. YCIIOBUS HE3aBHUCHMOCTH
MOBEPXHOCTHOTO MHTErpaja BTOPOTO poja OT BbIOOpa MOBEPXHOCTH, HATSHYTOM Ha JaHHBIN
KOHTYp. YCIIOBUSI HE3aBHUCHMOCTH KPUBOJIMHEWHOTO HWHTETpajia BTOPOrO pojaa OT BBIOOpa
KOHTYpa UHTETPUPOBAHMUS, COCTUHSIONIETO JBE TaHHBIE TOUKH IIPOCTPAHCTBA.

CkansipHble U BEKTOPHBIC MOJS. ['pagueHT CKaJspHOrO IMOJsl, JAUBEPTEHUUS U POTOP
BEKTOPHOTO NoJist. [IupKymsius BeKTOpHOTO MO BAOIb KpUBOW. [I0TOK BEKTOpPHOTO MOJIs uepes3
noBepxHocTb. Popmyinbl Ctokca, Octporpaackoro-I'aycca B 0003HaueHUAX BEKTOPHON TEOpUU
nons. lloreHumanbHble W coneHouAanbHble moNsA. JuddepeHnnanbHpie onepanud BTOPOro
nopsiaka, oneparop Jlannaca

4. TlepeueHb Y4uyeOHO-METOAMYECKOr0 oOecmeyveHUsl Jisi CAMOCTOSTENbHOIl PadoThl
00y4YaKIIUXCS MO TUCIHILINHE

CamocrosTenbHas padoTa CTyJICHTOB SBJISETCS 0CO00H (OpMOI OpraHu3anmuu y4eOHOTo
npolecca, MpeACTaBIsAoImas CcoO0OM  IUIAHMPYeMyl0, I[O3HABaTelIbHO, OPraHW3alOHHO MU
METOJIMYECKH HANpPAaBIIEMYIO0 JESTeIbHOCTh CTYJICHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KECHHE
KOHKPETHOTO  pe3yibTara, OCYIIECTBIsIeMyl0 0e3 MpsAMOH TMOMOIIM  IpernojaBaTes.
CamocrosiTenbHas paboTa CTYAEHTOB SIBISICTCS COCTABHON 4acThl0 Y4eOHOM paboThl M MMEeT
LENIBI0 3aKpelyieHne U YriyOJeHue MOJydyeHHbIX 3HAHWHW M HaBBIKOB, ITOMCK U MpHOOpeTeHne
HOBBIX 3HaHUI{, a TAK)KE BBINOJIHEHNE YUEOHBIX 3aJJaHUH, TIOATOTOBKY K MPEICTOSAIINM 3aHATHSIM
u 9k3aMeHy. OHa ImpelycMaTpuBaeT, Kak IpaBWilo, pa3paboTKy pedepaToB, HaMUCaHHUE
JIOKJIAJIOB, BBIITOJIHEHHE TBOPYECKUX, WHAWBHIYaTbHBIX 3aJlaHU B COOTBETCTBHUHU C y4eOHOM
IporpaMMoil (TeMaTHYECKUM IIIAHOM U3Yy4YeHMs AUCHUILIMHBI). Tema A1 Takoro BBICTYIUICHUS
MOKET OBITh TIPEIJIOKEHA TpernojaBaTeseM Wi n30paHa caMHM CTYJSHTOM, HO MaTepual
BBICTYIUICHUSI HE JIOJDKEH AyONIupoBaTh JIEKIMOHHBIA Marepuain. PedepaTtuBHbl MaTepual
CIIY’)KUT JTOTIONIHUTENbHOW WHQpOpManueil uist paboThl Ha MPAaKTUYECKUX 3aHATUAXK. OCHOBHAs
1eJIb JAHHOTO BHJa pabOThI COCTOUT B O0YYEHHH CTYJAEHTOB METOJIaM CaMOCTOSITEIbHON paboThI
C y4eOHBIM MaTepuasioM. J[JIsl TIOMHOTHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHUYECKUE 3aHSTHS,
Tpebyercst pabota ¢ mnepBoucTouHMKaMu. Kypc mpenycMmarpuBaeT caMOCTOSATENBHYIO paboTy
CTYJIEHTOB CO CHEIHalbHON nuTeparypoil. Cieayer OTMETHTh, YTO CaMOCTOATeIbHas padboTa
CTYZICHTOB PE€3yJIbTaTHBHA JIUIIb TOTJa, KOTJa OHA BBIMOJIHAETCS CUCTEMATUYECKH, IIJITAHOMEPHO
U 1IeJICHAIIPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENBbHOM  pabOThl  MpPEayCMaTpUBAIOT — HMCIIOJIb30BaHHE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobiemMatuke kKypca. OHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMoro marepuaia, MOUCK OHOiIrorpaguueckoro
Marepuala 1 AJIEKTPOHHBIX HCTOYHHKOB WH(GOPMAIINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aaHuUs
[0 CaMOCTOSITEIbHOM paboTe JaroTcsd IO TeMmaM, KOTOpble TpeOyIoT JIOMOJHUTENbHON
popadoTKH.

OOumii 00beM CcaMOCTOATENBHOW pPAa0OTHl CTYIEHTOB MO JAMCHUIUIMHE BKIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYZCHTOB B TEUEHHE CEMECTpA.



AynuTopHas caMOCTOSITEIbHASI pab0oTa OCYIIECTBISETCS B (JOPME BBHIMIOTHEHHS TECTOBBIX
3aJaHul, Keiic-3aay, MHCbMEHHBIX IPOBEPOYHBIX pabOT MO JUCHUILIMHE. AyIUTOpHAas
caMmocTosiTenbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWc-3ahay MO pasjeiam
JUCIUTUIAHBI.

BHeaynutopHas caMmocTosTeNbHasl paboTa OCYIECTBISIETCS B (pOpMax:
- IOJATOTOBKU K YCTHBIM JIOKJIaJaM;
- pelieHue 3a7a4 (IoMaIIHUX 3aJaHuil) [0 U3ydaeMbIM TEMaM;
- BBIIIOJIHEHUE TPYIIIOBBIX MHTEPAKTUBHBIX 33/IaHUM.

Jna camocmoamenvHoll n0020MO6KU K 3aHAMUAM RO OUCUUNTIUHE PDEKOMEHOYEM A
UCNOIb306aAMb YUEOHO-MEMOOUYECKUE MAMEPUATIBL:

1. BoakoBa H.A., Cromspoa U.B., ®ommanoBa E.B. Wcropus marematuku: ydeOHO-
METOJIMYeCcKue pekoMeHaanuu. —Y abstHoBcK. Yl ITIY um. M.H. Yaesnosa. 2017 — 39 c.
2.  Pacmyteko T.B., CubupeBa A.P. OyHKIMHM HECKONBKHX MEPEMEHHBIX: METOIUYECKHE
ykazanus. —YbssHOBCK: YalI'TY, 2004. — 32 ¢. — 2017 [DneKTpOHHBIH].
3. CubupeBa A.P., Purep T.B. Kpatasie uaTerpansl. MeTognueckue yka3aHus K TUIIOBOMY
pacudeTry 1o BeIclIeld MareMaTtuke. —YJIbssHOBCK: YalI'TY, 1997.—32 c. — 2017 [DneKTpOHHBI].

4. CubupeBa A.P., CaBunoB H.B. KauecTBeHHblE 3a7auu U KOHTPIIPUMEPHI Ha TEMY
«[Ipenens». Metoauueckue ykazanus. — YabsHoBck: Yal'TY, 2001. — 32 c. -2017
[D11eKTpOHHBIH .

5. [IpuMepHble OLEHOYHbIE MAaTepHAJbl [JIsi NPOBeJEHUS] TeKYILIero KOHTPOJIA
yCIeBAeMOCTH M MPOMEKYTOUYHOMN aTTeCTAINH 00y4a0IMXCH M0 IMCUHUILIHHE

Opranusanus u NpoBe/ieHUe aTTeCTAlluM CTyAeHTa

®I'OC BO opueHTHpOBaHBI NPEUMYIIECTBEHHO HE Ha COOOIIEHHE OOyvarormeMmycs
KOMIUIEKCAa TEOpPeTHMYECKHX 3HaHUI, HO Ha BbIPAOOTKY Yy OakamaBpa KOMIIETEHUUH —
JTMHAMUYECKOr0 Habopa 3HaHWM, YMEHUH, HAaBBIKOB M JINYHOCTHBIX KaueCTB, KOTOPbIE MO3BOJISAT
BBIIIYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pPBIHKE TpyJa M YCIEUHO MpodeccroHalbHO
pean30BbIBaTHCS.

B nporecce onenku 0akanaBpoB HEOOXOIUMO UCHOJIB3YIOTCS KaK TPaJULMOHHBIE, TaK U
MHHOBAIIMOHHBIE THIbI, BUJIBI U (GOpMbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIulOHHbIE
CPEICTBAa COBEPUICHCTBYIOTCSI B pYyCJ€ KOMIIETEHTHOCTHOTO IIOJX0Ja, a HWHHOBAaLMOHHbIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO MPUMEHEHHS B POCCUMCKON By30BCKOM IMPAKTHKE.

Llenpr nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS OOPa30BaTEIbHOW MPOTPAMMBbI
JUCLUTUIMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomeskyTouHasi aTrrecTanMsi OCYHIECTBISIETCS B KOHIE CEMECTpa M 3aBepliaeT
W3Y4YEHHE AMCLUMIUIMHBL, I[OMOraeT OLIEHUTh KpPYNHBIE COBOKYNHOCTH 3HAaHUH W YMEHUH,
(dbopMupoOBaHUE ONpeAeIEHHBIX KOMIIETEHIINH.

OLEHOUHBIMM  CPEICTBAMU TEKYIIErO OLICHWBAHMS SBISIFOTCS: JOKJIAA, TECTHl 11O
TEOPETUYECKHM BOIpOCaM JUCHMIUIMHBL, 3al[UTa MpakTUdeckux pador u T1.m. KoHTponb
YCBOEHHs Marepuajla BEIETCS PpEryjspHO B TEYEHHE BCErO0 CEMECTpa Ha MPaKTHYECKHX
(ceMuHapcKuXx, 1a00paTOPHBIX ) 3aHATHUSAX.

Ne CPEICTBA OLIEHMBAHMUS, OO6pasoBaresbHbIe
H/H HCIOJIB3YEMBIC JIJIA TCKYIIETO OLICHUBAHUA ITOKA3aTCIA pGSYJ'IBTaTBI HI/ICHI/IHHI/IHBI
(hopmMupoBaHVSI KOMITIETEHITUN
OC-1. MuauBuayanbHOE 3a/1aHUE OP-1. 3naer MeTOABI KPUTHYECKOTO
OC-2. KoHTponbHas paboTa. aHaJIM3a ¥ CUHTE3a MH(OpMaIn




OC-3. IIpumepHBI TIEpEUYCHb TEM JIOKJIAI0B 1

pedeparoB
OC-4. UToroBslii TeCT

OueHOYHbIE CPEACTBA ISl TPOMEKYTOUHOM
arrecrauuu
3a4eT (IK3aMeH)
4 cemecTp - 2K3aMeH B (hOpME YCTHOTO
cobecenoBaHUs
OC-5. Dk3amen

OP-2 Ymeer npuMEHSTh CUCTEMHBII
TIO/IXOJT JUTs PEILICHHSI TIOCTABIICHHBIX
3aj1a4

OP-3 Bnazneer HaBbIKaMu pedIiekchn
TI0 TIOBOTY COOCTBEHHOM M UY>KOM
MBICIUTENILHOM JiesitenbHoCcTH OP-4.
3HaeT poJib U MECTO MaTEMaTHKU B
00111elt KapTUHE HAYYHOTO 3HAHMUS;
OP-5. 3Haer CTpyKTypy, COCTaB U
JIMAAKTUYIECKUE SMHHLIBI COJICPKAHMS
IIKOJIFHOTO Kypca MaTeMaTHKH.

OP-6 ymeeT ocyIecTBIsSTh OTOOP
y4eOHOT0 COZIep KaHUsI JITIsI €T0
pea3a|y B pa3aIndHbIX popMax
00y4eHHsI B COOTBETCTBUH C
COBpPEMEHHBIMHU TPEOOBAHHUSIMH K
00pa3zoBaHUIO.

OP-7 Bnazieer neicTBueM
IPOEKTUPOBAHUS PA3IIMIHBIX (OPM
y4eOHBIX 3aHSTUH,

OP-8 BiazieeT HaBBIKOM PHUMEHEHMUSI
Pa3IMYHBIX METOIOB, IPHEMOB H
TEXHOJIOTHH B 00y4EeHHH MaTeMaTHKe
OP-9. 3Haer XapakTepUCTUKy
JIMYHOCTHBIX, TIPEAMETHBIX U
MeTarnpeMETHBIX PE3YIbTAaTOB B
KOHTEKCTE O0YUEHUSI MaTEMATHKE;
OP-10. 3naet ocobeHHOCTH
UHTErpalyy y4eOHbIX PEIMETOB JUIs
OpraHM3alliK Pa3HbIX CIOCOO0B
yueOHOM e TETHHOCTH.

OP-11 Ymeer oka3bIBaTh
TMIeJJATOTHYECKYO TIOIECPKKY
o0yyarommMes B 3aBUCUMOCTH OT MX
00pa3oBaTelIbHbIX PE3YJIbTATOB;
OP-12 Ymeer opraHu3oBbIBaTh
y4eOHBII MPOLIECC C UCTIONB30BAaHUEM
BO3MOXKHOCTEH 00pa3oBaTeIbHOMN
CpeIpl IS pa3BUTHS MHTEpeca K
HpeMeTy B paMKax YpOUHOU U
BHEYPOUHOU AESTEIbHOCTH
OP-13. Bnaneer HaBbIKamMu
OpraHHU3aIH ¥ TIPOBEICHHS 3aHITHIA C
UCIIOJIb30BaHUEM BO3MOXKHOCTEH
00pa3zoBaTeILHON CPEIIBI IS
JOCTHKEHHs1 00pa30BaTeIbHBIX
PE3yJbTaTOB U 0OeCcTIeueHHs KauecTBa
y4e0HO-BOCTIUTATENBHOTO Mpo1iecca
CpeICTBAMH MaTEMaTHKH.




Ornucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOTO O0OpYyIOBaHUS (IEMOHCTPAIIMOHHOTO
MaTepuana), a TaK >K€ MNpoUeAypbl U KPUTEPUU OLIEHUBAHUS WHAMKATOPOB JOCTHKEHUS
KOMIIETCHIIMI Ha Pa3IMYHBIX dTanax ux (OPMHUPOBAHUSI B MPOIIECCE OCBOCHUS 00pa30BaTEIBHOMN
nporpaMMmel  mpejctaBieHsl B (DOHAE OLIGHOYHBIX CPEACTB ISl TEKYIIEro KOHTPOJS
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAI[UU 1O TUCHUILINHE.

OC-1. UnguBunyanbHoe 3ananue «Jluddepennuansaoe ucuncieHne yHKIi HECKOIbKUX
MEePEMEHHBIX)

OC-2. KonTponbHas padota «KpaTHble HHTETpaIb»

OC-3. IlpumepHBIi IepedeHb TeM J0KIaI0B U pedeparos

OC-4. Utorosslii TeECT

OC-5. Dx3ameH

Mamepuanwi, ucnonv3yemole 014 MeKyuse20 KOHMPOJia yCneeaemocmu
o00yuaruwuxca no OucyunIuHne
Marepuans! Juist OpraHu3aliy TEKYIIEH aTTECTAllUU IIPEACTABIICHBI B I1.5 IPOTPaMMBI.
OC-5. Dk3ameH
ITpumepHBIe TPaKTUYECKUE 3alaHUA K dK3aMEHY

1. ®yHKIUHM HECKOJBKUX MMEPEMEHHBIX: 00JACTh ONPEEIICHUs, TUHUU (IIOBEPXHOCTH) YPOBHS,
crocoObl rpaMuecKoro MpeacTaBaeHus QyHKIMHA IBYX, TPEX MePEMEHHbBIX.

2. Ilpenen QpyHKIMM HECKOJBKUX MEPEMEHHBIX: ONPENEICHNUE B TEPMHHAX OKPECTHOCTEH W B

TepMUHaxX nocienosaresnbHocTell. HempepblBHOCTh (YHKIIMN HECKOIBKHUX MEPEMEHHBIX.

YacTtHble Tpon3BOHBIE (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX

[Tpon3BosiHas (YHKUMU HECKOJBKUX MEPEMEHHBIX B TOYKE I10 33JaHHOMY HAIIPaBIICHUIO.

['eomeTpHUeCKHii CMBICI TIPOU3BOJHBIX 110 HANPABJICHUIO, YACTHBIX NMPOU3BOIHBIX (PYHKITUH

JIBYX N1€PEMEHHBIX.

I'panueHT QyHKIMM HECKOJIBKUX EPEMEHHBIX B TOUKE, FEOMETPUUECKUN CMBICII TPaIUEHTA.

JuddepenurpyeMocTb PYHKIIMHM HECKOIBKUX NEPEMEHHBIX, MOJHBIN TuddepeHnmar.

['eomerpuueckuii cmbICc  TOJHOTO JuddepeHnrana (yHKIUA JIBYX IE€PEMEHHBIX;

KacaTesbHasl MJIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

Heo6xonumele 1 toctaTouHble ycinoBus AuddepeHunpyeMocTi pyHKIUN B TOUYKE.

9. IIpow3BomHBIE BBICIIUX TOPAIKOB (YHKIUHA HECKOJIBKUX TIepeMeHHBIX. CMmemaHHbIe
IIPOU3BOJHBIE, YCIOBHS PAaBEHCTBA CMEIIAHHBIX IIPOM3BOAHBIX.

10. Inddepennmanbl BHICIINX TMOPSAAKOB (DYHKIIMHM HECKOJIBKUX MEpEeMEHHBIX, (opma N-TO
muddepeHnmana.

11. ®opmyna Teitnopa ans GyHKIUU HECKOJIBKHUX IIEPEMEHHBIX.

12. Teopema o cymiecTBoBaHUM HesABHON (QyHKIuU. Teopema o auddepeHunpoBaHNN HEIBHOM
¢yukun. KacarenpHasi IIOCKOCTh U HOpMaJlb K IOBEPXHOCTH, 3aJJaHHOU HESBHO.

13. Toukn »skcTpeMymMa (QYHKIMM HECKOJBKMX TepeMeHHbIX. Heobxomumoe ycioBue
IKcTpeMyMa (G YHKIIUU HECKOJIBKUX MepeMeHHbIX (Teopema depma).

14. TocraTouHble YCIOBUS SKCTPEMyMa TOUYKH (DYHKIIUM HECKOJIBKUX MEPEMEHHBIX B TEPMHHAX
BTOpOro nuddepeHmuana.

15. Toukn skcTpeMyma (YHKIMM HECKOJNbKMX mepeMeHHbIX. Kpurepuit Cunbectpa (0e3
nokazarenberBa). Ciaydyail pyHKIMH IBYX NEPEMEHHBIX.

16. YcnoBHBIM AKCTpeMyM (QYHKIIMM HECKOJBKUX MEPEMEHHBIX NMPH OJHOM HJIM HECKOJBKUX
YCIIOBUSX CBSI3U. METO/ HCKITIOUEHUS IEPEMEHHBIX.

17. Meron HeomnpeneneHHbIX MHOXHUTenel Jlarpanxka: HE0OXOAMMOE YCIOBHE YCIOBHOTO
JKCTpeMyMa B TEPMHMHAX JIarpaH)XHaHA, MOHSATHE O JOCTATOYHBIX YCJIOBUSAX YCIOBHOTO
AKCTpPEMYyMa.

18. Teopema Beiiepmrpacca maiiss (QYHKIHMM HECKOJIBKHX IIEPEMEHHBIX, OIPEACICHHOW Ha
kommakre. Haubonpliee 1 HauMeHbIIee 3HAYCHHUS (YHKUIMU HECKOJIbKUX IEPEMEHHBIX B
obnacTH.
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. 3aJ1a4uy, TPUBOJALINE K IOHATUIO ABOMHOIO MHTErpaja.

. JIBOMHOM HMHTErpal Kak Tpeaed HMHTErPAIbHBIX CYMM. JlocTaTouHble  YCIIOBHS
CYILIECTBOBAaHMsI IBOMHOIO HHTErpaa.

CBolicTBa ABOMHOIO UHTETpaa.

CBeneHue JABOMHOIO MHTErpajia K TIOBTOPHOMY B Cllydae MpPSMOYTOJBHOW OOJacTH
UHTETPUPOBAHUS, B cllydyae  OOJIaCTH, 3JEMEHTApHOM OTHOCUTENBHO OJHOM U3 Ocei
KOOpJMHAT.

3aMeHa MepeMEHHbBIX B IBOMHOM MHTErpaiie. J{BoiHOI MHTErpa B MOJISIPHBIX KOOPJUHATAX.
['eomerpuueckue u GU3NIECKUE PUIIOKEHUS IBOMHOTO UHTETpaa.

3ajauu, NIpUBOASIINE K OHITHIO TPOUHOIO HHTErpasa.

TpOoHHOM MHTErpall KaK Ipees HHTErPaIbHbIX CYMM.

JlocTato4yHble YCIOBHS CYyLIECTBOBAHUS TPOMHOIO MHTErpaa.

CaoiicTBa TpOITHOTO HHTETpaIa.

CBeneHne TpOMHOrO HMHTErpaja K IIOBTOPHOMY B Cllydya€ MHTETPUPOBAHUS IO
NpsIMOYTOJIBHOMY Tapajutenenuneny (Opycy), B ciydae  oOJacTH HMHTETPHPOBAHUS,
3JIEMEHTAapHOW OTHOCHUTEJIbHO OJHOW W3 KOOPAMHATHBIX IUIOCKOCTEHW, OJHOW U3 Ocei
KOOpJMHAT.

3amMeHa NEepPEeMEHHbIX B TPOWHOM HHTerpasie. TpoilHOW MHTErpan B LUMIUHIAPUYECKUX U B
chepruyecKkux KOOpAUHATAX.

['eomeTpuyeckue u pU3nUecKre MPUIOKEHHS] TPOMHOTO UHTErpaa.

3amauy, MPUBOJAAIIME K TIOHATHUIO KPUBOJIMHEWHOTrO MHTErpaja Mo JJIMHE JAYTH.
KpuBonuneiinplii uHTErpanm mepBoro ponaa (Mo [JIMHE MOYrH) BAOJAb IUIOCKOW WU
IIPOCTPAHCTBE HOM KPUBOM KakK MPENe] UHTErPAJIbHBIX CYMM.

OCHOBHbIE  CBOHCTBA  KPUBOJIMHEHMHOro  uWHTerpaiga mnepBoro poxaa. CBeneHue
KPUBOJIMHEHHOT0 UHTErpaja epBoro poja K uHrerpainy Pumana.

[IpunoxxeHust KpUBOJIMHEWHOTO UHTErpania 1 pona.

KpuBosvHelHbIi HMHTErpan BTOpPOro poja (10 KOOpAUMHATaM) BJOJIb IUIOCKOM WM
IIPOCTPAHCTBEHHON KPUBOM Kak MpENeNl MHTErpaibHbIX CyMM. OCHOBHBIE CBOWCTBa
KPUBOJIMHEHHOTO MHTETpajia BTOporo pojaa. CBefeHre KpUBOJIMHEHHOTO UHTErpajia BTOPOTro
pora k wuHTerpany Pumana. CBs3b MeXAy KpPUBOJMHEHHBIMU HMHTETpajaMH IIEPBOTO H
BTOPOTO poja.

[TpunoxeHnuss KpPUBOJIMHEHHBIX MHTErpajioB 2 pojaa. Belumcinenue paOOThl cuibl MpU
KPUBOJINHEHHOM TE€pEMEILEHUH Tela.

®opmyina ['puHa. Beruncienue miomanei ¢ noMOIIbI0 KPUBOJIMHEWHOTO UHTErpaa.
VYcnoBus HE3aBUCUMOCTH KPUBOJIMHEHMHOIO MHTErpaiga BTOPOro poja OT BbIOOpa MIOCKOTO
KOHTYpa MHTETPUPOBAHUS, COEIMHSIONIErO JIBE JIaHHbIe TOUKHU IUIoCKocTH. [lepBooOpa3Hast
noJIHOrO AuddepeHnrana, UHTerpajl oT nojaHoro nuddepeHnuana Kak pa3HOCTb 3HAYEHUN
epBOOOPA3HOIL.

3anauu, IpUBOJAIIME K MOHATHIO MOBEPXHOCTHOIO MHTErpaia Mo IUIOIIAIU MOBEPXHOCTH.
KBaznpupyemble OBEPXHOCTH, IIOIIAb [IOBEPXHOCTH.

[ToHsiTHe O TMOBEPXHOCTHBIX HHTErpajax IMEpBOrO W BTOPOrO poJa, UX CBOMCTBAX, HX
CBEJICHUM K JIBOMHBIM HHTETPAJIaM.

®opmyna Octporpaackoro-I'aycca. YcinoBus HE3aBUCUMOCTH IOBEPXHOCTHOTO HMHTErpalia
BTOPOTO PO/ia OT BIOOpa MOBEPXHOCTH, HATSHYTOM Ha JaHHBIA KOHTYP.

®opmyna Crokca. YCIOBUS HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTETpajia BTOPOrO poaa OT
BbIOOpa KOHTYpa HHTETPUPOBAHUS, COSIMHSIONIETO JIBE JaHHbIE TOYKU MPOCTPAHCTBA.
CkansgpHble ¥ BEKTOpHble MOJsA. ['pagueHT cKamspHOro NOJs, OUBEPreHUUs U POTOp
BEKTOPHOTI'O OJIS.

[{upKynsiust BEKTOPHOTO NOJISL BAOJIb KPUBOM.

IToTOK BEKTOPHOIO OJIS1 YEPE3 MOBEPXHOCTb.

®opmynsl Ctokca, Octporpaackoro-I'aycca B 0003HaU€HUAX BEKTOPHOM TEOpUU MOJIS.
[ToreHnManbHBIE U COJIEHOUJANIBHBIE TTOJISL.



48. JluddepenunanbHble onepanny BTOPOro nopsaka, onepatop Jlamnaca

IpuMepHbIe NIPAaKTHYECKHE 321aHUsI K DK3aMeHY
2 3 3
1. Haiitu dz Bx+4y)" —x" -y

2 2

y

X
2. Haiitu TOukH SKCTpeMyMa (DyHKITHI. > + N X+2y+5
3. Bbrauciuth

_U (1 2x%37 +1 6x3y3)dxafy;
D

Pox=1, y:xz, b :—v"r;.
4. Haiitn o0beM Telna, 3a1aHHOTO OTPAHUYUBAIOLTUMU €TI0 MTOBEPXHOCTAMU

z= ,.,)9—.1:2 — 32,

9z/2=x"+ 1°.

Kputepun onennBanus 3HaHU# 00yYAIOIIUXCS 1O JUCHUIIMHE
Dopmuposarue 6a1IbHO-PEUMUH2080U OYeHKU pabombl 00YUAIOWUXCS

ITocemenue Pab6oTa na
Ilocemenue
N MPAaKTUYCCKUX | MPAKTHYCCKUX DK3aMeH, 3a4eT
JIEKLIAI o
3aHATHI 3aHATHAX
Paz6autoBka 1mo Bugam 20 x 1=20
A 12 x 1=12 GamnoB 272 6amia 64 6amna
Acemect pabot OamioB
P . 12 Gamnos 32 6ay1oB 336 Oay1oB 400 6ay1oB
CymMapHBIi Make. Oamn
max max max max

Kpumepuu oyenusanus pabomul obyuarowecocs no umozam 4 cemecmpa

Ouenka Bbauel (4 3E)
COTITUIHOY 361-400
«XOpOLIO» 281-360

«YOBIICTBOPUTEIIHHOY 201-280
«HEYJIOBIETBOPUTEIILHO» 200 u MeHee

6. MeToauuecKkue YKazaHnus 1Jisd oﬁyqammuxcﬂ M0 OCBOCHHUIO TUCHHUIIJIMHBI

VYcnenrnoe u3ydeHue Kypca TpeOyeT OT 0OyJaromIuxcsi TOCEIIeHUs JIEKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHSATHAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3aJaHMi MpernojaBaTels,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIIBHOM JINTEPATypPOH.

3anuce JIeKIMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBHOM pabOoThl 00ydaroluxcs,
Tpe6y}oma$1 HaBBIKOB HW YMCHHUA KpaTKO, CXEMATUYHO, IIOCJICHOBATCIIbHO W JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOJBI, 00001IeHus, (OPMYIUPOBKH. B KoHIlE JeKkuuu
npernojiaBaTesab oOcTaBisieT Bpems (5 MuUHYT) A8 TOro, 4ToObl OOyyaromuecss HUMelu
BO3MOKHOCTb 33/1aTh YTOUHSIOIINE BOTIPOCHI 110 H3y9aeMoMy Marepuaiy. M3-3a HetocTaTouHoro
KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOpbIe TEMbl HE YIAE€TCSl OCBETUTh B IOJHOM OObEMeE,
MOATOMY TIpETo/iaBaTeNlb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOIPOCHI BBIHOCHT Ha
CaMOCTOSATENILHYIO Pa0OTy CTYJEHTOB, pEKOMEH/Ys Ty WM MHYIO JuTeparypy. Kpome storo, mmis
JY4IIero OCBOCHUS Marepuaja ¥ CHCTeMAaTH3allid 3HAaHWH 10 JUCHUIUIMHE, HEO0O0XOIMMO
MOCTOSIHHO pa30MpaTh Marepualbl JICKIMHA MO KOHCIEKTaM M Yy4eOHbIM mocoOusM. B ciyuae
HE00XOTMMOCTH 00paIaThCs K MPENo1aBaTeNto 3a KOHCYJIbTallUeH.




IHoaroroBka K NPaAaKTHYECKUM 3aHATUSIM.

[Ipu MoAroToBKE K MPAKTUYECKUM 3aHATHSIM CTYIEHT JOJDKEH HM3YYUTh TEOPETUUECKUIl
MaTepuai 1Mo TeMme 3aHsATus (UCMOJIb30BaTh KOHCIEKT JICKIMM, W3Y4YUTh OCHOBHYIO JIMTEPATYpY,
O3HAKOMUTbCS C IOMOJIHUTEIBHOM JIUTEPaTypoil, PU HEOOXOJUMOCTHU JAOMOIHUTH KOHCIIEKT, J1eNast
B HEM COOTBETCTBYIOIIME 3alKMCU W3 JIMTEPATYpHBIX HCTOYHUKOB). B ciydae 3arpymHeHuid,
BO3HHKAIOIIMX IPH OCBOSGHHHM TEOPETUYECKOr0 Marepuana, CTYIEHTY ClieAyeT oOpaiaTbes 3a
KOHCYJbTaIlMell K mpernogaBaTento. Mas Ha KOHCYJbTAIMIO, HEOOXOIMMO XOPOIIO MpPOIyMaThb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B nHavasie nmpakTUueCcKOro 3aHTHS MPENoAaBaTelb 3HAKOMUT CTYACHTOB C TEMOM, OTallaeT
IUIaH MIPOBEICHUS 3aHATHSA, BbIIACT 33/aHusl. B TeueHue OTBEJIEHHOrO BPEMEHU Ha BBINOJIHEHHE
pabOTHI CTYIEHT MOXET OOPATHTHCS K MPETOAABATEIO 32 KOHCYJIbTAIMEH WK pa3bsicHEHUsIMU. B
KOHIIE 3aHSTHS IPOBOAUTCS MIPUEM BBIOJHEHHBIX 3aJJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BRIMOTHEHUS MPAKTHYECKUX 3aHUH OICHUBAIOTCS B OaJiax, B COOTBETCTBUH C
OaJIbHO-PEUTHHTOBOM CUCTEMOM YHHUBEPCUTETA.

Ili1anbl IPAKTHYECKUX 3AHATHH

4 CEMECTP

3anstue 1. [lnan. @yHKIUM HECKOJIBKUX NepeMeHHbIX. O6nacTh onpenenenus. I'pagux.
Jluaum u moBepxHOCTH ypoBHs. [Ipenen Gpynkuu B Touke. HenmpepsIBHOCTS.

3anstue 2. [Tnan. Yactuele npousBojHble. JuddepennrpoBanne GyHKIUN HECKOIBKUX
nepemeHHbiX. [lomueiit mauddepennnan, cBA3p ¢ YacTHBIMH MPOU3BOAHBIMHU. [ 'panueHr,
IIPOU3BO/IHAS T10 HAIIPABJICHUIO.

3anstue 3. [lnan. KacatenbHas v HOpMallb K MOBEpXHOCTU. ['eoMeTpuueckuil cMbICI
nonHoro nupdepennuana ¢GyHKIUM JBYX MepeMeHHbIX. [Ipunoxenus auddepenunana B
NpUOIMKEHHBIX BbIYMCIEHUSX. YacTHble NpPOM3BOAHBIE BBHICIIMX THOpsSAKoB. Teopema o
HE3aBUCHUMOCTH  pe3yinbrata aupdepeHuupoBaHus OT mnopsaka JuddepeHIupoBaHHUs.
Juddepennunansl BHICIINX MOPSAKOB, X MHBAPUAHTHOCTD B CIIy4ae 3aMEHbI IEPEMEHHBIX.

3ansartue 4. Ilnan. [IpousBoanble c10xkHbIX GyHKIMNA. HesBHBIE (QyHKIUU. Teopema
CYLIECTBOBaHUS U JAUPPEpeHMpPOBaHNS HESABHBIX (QYHKIMH. BpluncieHne nTpou3BOIHBIX
HESIBHBIX (DYHKITUA.

3ansatue 5. Ilnan. DkcrpemyMbl (DyHKUMH HECKOJNBKHUX HepeMeHHbIX. HeoOxonumoe
YCIIOBHE DKCTpeMyMa. JI0CTaTOYHBIE YCIOBHS SKCTPEMYMA.

3ansatue 6. I[lman. VYcioBHBIM dKcTpeMyM (QYHKIUH HECKOJIBKUX IEPEMEHHBIX
HEOOXOMUMBIH MpPU3HAK YCIOBHOIO OHKCTpeMyMa. MeToJl HEOIpeaesIeHHbIX MHOXUTENEH
Jlarpanska. JlocTaTO4HBIN IPU3HAK YCIOBHOTO DKCTPEMYyMA.

3anatue 7. [lnan. PemeHune 3agay Ha HaxoKAEHUWE HaWOOJIBIIETO W HAUMEHBILIETO
3Hau€HUHN (QYHKIIMH HENIPEPHIBHON B 3aMKHYTOM, OTpaHU4YEHHOM 00J1acTH.

3anarue 8. Ilnman. PemieHune TEKCTOBBIX 3a/ay HAa HAXOXJAEHHE HAMOOJBIIEro U
HAaUMEHbBIIET0 3HAYeHUH (YHKIMU HENpephbIBHOM B 3aMKHYTOW, OTpaHMYEHHON oO0nacTu.
ITocTpoeHne MaTeEMaTHUECKUX MOJENEH 3a1a4.

3anstue 9. KontposabHas pabora.

3ansarue 10. Ilnan. J[BoliHblE MHTErpaiibl, X cBoMcTBA. CBeleHUE JBOMHOIO MHTErpaia
K IIOBTOPHOMY. 33/]1a4¥ Ha HaXOKJIEHUE ABOMHBIX MHTEIPAJIOB B JEKAPTOBBIX KOOPIUHATAX.

3ansatue 11. [lnan. 3amauMm Ha HaxXOXKIACHHME TPOMHBIX HHTETPAIOB B JEKApPTOBBIX
KoopauHatax. [IpunoxeHus: KpaTHbIX UHTETPaJIOB.

3ansatue 12. 3ameHa nepeMEHHBIX B KpaTHOM HHTerpaie. JIBOHHOM HHTerpan B
MOJIIPHBIX KOOPAWHATAX.

3ansatue 13. Ilnan. TpoliHOM WHTErpas B LWIMHIPUYECKUX KOOpAMHATax. TpoiHON
UHTETpal B chepruuecKux KOOpAHHATAX.



3ansatue 14. Ilnan. I'eomerpuueckue NpUIIOKEHUS KPAaTHBIX MHTErpasioB. dusnueckue
MIPUIIOKEHUS KPATHBIX HHTErPAJIOB.

3ansarue 15.KontponsHas padora.

3anarue 16. Ilnan. 3amaun, TPUBOJAIIME K TMOHATUSAM KPUBOJHMHEUHBIX MHTErPAJIOB
nepBoro poaa. OnpeneneHus KpUBOJIMHEHHBIX UHTErpasioB. OCHOBHBIE CBOMCTBA U BBIUUCIICHUE
KpPUBOJIMHEHHBIX MHTErpajioB mepBoro pojaa. I[IpuiioxkeHuss KpUBOJUHEUHBIX HWHTETPaoB
MEepBOTO POJa.

3anarue 17. Ilman. 3amaun, TpUBOIAIIME K MOHATUSAM KPHUBOJUHEHHBIX HHTETPaOB
BTOpOro poja. OCHOBHbIE CBOMCTBA U BBHIYMCIIEHHE KPUBOJUHEHHBIX UHTETPAJIOB BTOPOrO PoJa.
PabGoTa npu nBWKEHHM MaTepHAIbHOW TOYKH BIOJIb KpuBOH. Dopmyna I'puna. [Ipunoxxenus
KPUBOJMHEHHBIX HMHTETPajioB BTOPOrOo pojAa K HAXOXKACHHUIO IUIOmaned. Y cCiaoBuUA
HE3aBUCUMOCTH KPHUBOJUHEHHBIX MHTETPaJOB BTOPOTO poja OT IMYTH HWHTEIPUPOBAHUA U UX
HCIIOJIL30BaHUE.

3anarue 18. Ilman. Ilmomaar moBepXHOCTH, €€ BbluMcieHue. OrnpeneneHue
MOBEPXHOCTHOTO MHTETpaja MepBOro poja, OCHOBHBIE CBOMCTBA M BbIYHCICHHE. [Ipunoxkenus
MOBEPXHOCTHBIX MHTETPAJIOB MIEPBOTO poa.

3anstue 19. [Inan. BekropHble mons. BekTopHble TUHUM M BEKTOPHBIE MOBEPXHOCTH.
ITorok BekTtopHoro moissg. Teopema Octporpaiackoro. J[MBepreHius, WHBApUAHTHOE
omnpezaeneHue, (u3MUecCKuid cMbici u BbiuucieHue. CoseHowmanbHbie MmMos.  OCHOBHBIC
CBOMCTBA.

Samsrue 20. [Iman.  Jluneinsid wHTerpan moms.  [upkymsmus. Teopema Crokca.
Porop, wHBapwanTHOe ompenencHUe W (U3HYECKUH CMBICA. YCIOBHE HE3aBHUCHMOCTHU
KPUBOJMHEHHOTO MHTErpajga OT MyTH HHTerpupoBaHus. lloTeHIHMalbHBIE TIOJSA, YCIOBUS
NOTEHIMAIbHOCTH. BhluncieHue IMHEMHOro MHTErpalia B cllydyae MOTEHUHUAIbHOTO TOJIA.

7. IlepeyeHb OCHOBHOM M JONMOJTHUTEJLHOM YueOHOii 1uTepaTypbl, UHTEpHET-
pecypcoB, HCOOXOAUMBIX /ISl OCBOCHHS THCHHUILINHBI
OcHoBHas1 JInTepaTrypa
1. Kynpssues JI. JI. Kpatkuii kypc Matemaruueckoro ananusza. T.1. AuddepenunansHoe u
UHTETpaJIbHOE HCYMCIEHUs (QYHKUMA oaHOW mnepeMeHHOW. Psapl: Yuebnux / JILJI.
Kyapsisues. — M.: ®msmarnut, 2015. — 444 c. — ISBN 978-5-9221-1585-8. — URL:
https://znanium.com/catalog/document?id=293958&showcollections=1
2. Kympssues JI. JI. Kpartkuit kypc Maremarudyeckoro anamuza : yuyeOHuk. T. 2.
JduddepeHunanbHoe W HMHTETPAIBHOE MCUUCICHUS (QYHKIMM MHOTMX TEPEMEHHbIX.
['apmonnueckuit ananus: Yueonuk / JI.J. Kynpssues. — M.: ®@usmatnut, 2003. — 424 c. —
ISBN 5-9221-0185-4. URL:
https://znanium.com/catalog/document?id=303181&showcollections=1
3. JlonmoJHMTe bHAs JUTEPATYypa
4. ®uxrenronsl, [."M. Kypc nuddepeHunaibHOro 1 MHTETPAIbHOTO WCUYHUCICHUS : ydeOHOe
nocobue : B 3-x T. / .M. ®uxrtenronsn ; pen. A.A. @nopuHckuii. — 8-e U3, ucnp. U Jom. —
MockBa : PDwusmarmur, 2001. — Tom 1. — 680 c. — ISBN 978-5-9221-0156-0.
URL.: https://biblioclub.ru/index.php?page=book&id=83037
5. Ouxrenronsl, I'M. Kypc auddepeHunanbHOro 1 MHTErpalbHOTO UCUYHUCICHUS @ yueOHOe
nocooue / [.M. ®uxrtenroisl ; pea. A.A. ®nopunckuid. — 8-¢ u3a. — Mocksa : ®u3marimr,
2001. — Tom 2. — 861 c. — ISBN 978-5-9221-0157-8.
URL.: https://biblioclub.ru/index.php?page=book&id=83038
6. ®uxrenronsl, I'M. Kypc auddepeHunanbHOro 1 MHTErpaIbHOTO WCUUCIICHUS @ ydeOHOe
nocobue : B 3-x T. / M. ®uxrtenromnen ; pea. A.A. @nopunckuii. — Uzn. 6-e. (1-e uza. -
1949 r.). — Mocksa : ®um3matiur, 2002. — Tom 3. — 727 c¢. — ISBN 5-9221-0155-2.
URL.: https://biblioclub.ru/index.php?page=book&id=83196
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[lepeuenr pecypcoB  HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON  CETH
HEOOXOAUMBIX ISl OCBOSHHUS TUCITUTIIUHBI (MOIYJIs)

Humepnem-pecypcol
Mup maTemaTudeckux ypaBHeHwuil. http://eqworld.ipmnet.ru/ru/library.htm
Softline. http://exponenta.ru/
[TonynsapHbIe nekiuu o Marematuke. http://ilib.mccme.ru/plm
HIkonpHUKaM, CTyeHTaM, actiupanTam. http://ph4s.ru/
[Tpuknannas matemartuka. http://primat.org
Y4eOHo-MeToaMuecKas TuTepaTypa Uit ctyaeHToB. http://studfiles.ru/
MI'TY T'A. http://vm.mstuca.ru/posobia/posobia.htm
Enunoe okHO mocTyma k o06pa3zoBaTelbHBIM pecypcam. http://window.edu.ru/
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Jluct cornacopanus paboueii mporpaMMal
yueOHON NHCUMIIHHBI ([IPAKTHKH)

Hanpasaenne  noaroroskm:  44.03.01  [lenaroruueckoe obpasosanue;44.03.05
[Nenarornyeckoe oGpasoBanue (¢ AByMS NMPOQGUIMU MOJArOTOBKH):

PabGouas nporpamma MHoromepHsIil MaTemaTuyeckuit aHamms

CocraBurenn: A.P. Cubupena — Ynssrosek: Val'TIV, 2024.

[porpamma cocrapieHa ¢ yueToM (eJepanbHOro roCyAapCTBEHHOTO 06Pas’oBATENBHOrO
CTaHJapTa BeICIIEr0 00pa30BaHus 10 HaNpasieHuio noarotosku 44.03.01 Ilegaroruyeckoe
obpasosanue, 44.03.05 IMeparoruueckoe obpasosanue (¢ AByMs MPO(UISAMHE [OArOTOBKH),
yTBepKAEHHOrO MunncTepeTrBoM ofpasoBanust u Hayku Poccuiickoii Denepanuu, U B
COOTBETCTBUH C YYgOHB,
CocraBurenu (

Pabouas nporpamma yueGHON AMCUMIUIMHBI (MPAKTHKH) o100peHa Ha 3acenaHuu Kadeapsl

BbiCLIeH MaTeMaTiKu "23" anpens 2024r., npotokon Ne 8

3aseayrouwmit kadeapoii Y 7/
/i /‘ Cronsposa U.B._ 23.04.24

'7,‘5‘”&” no?(b pacugposka nodnucu dama
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Pabouas nporpamma yse6Ho#M AUCHUNITHHEL (mpakTHKH) cornacoBaHa ¢ GuGIMOTEKOMH

Corpyanuk 6u6nnor% 2 )
,,é/ Mapcakosa 10.5. 00 0y

[/
“Yuunasn neonucs paciunghpoexka nodnucu dama

IIporpamma pacemotpeHa u ono6peHa Ha 3acelaHHK yYeHOTO COBETa Gakynsrera Qu3HKO-
MaTeMaTH4eCKOro U TeXHonoruueckoro obpasosanns "15" mast 2024 r., nporokon Ne 6
W.0. nexana paxynprera QU3MKO-MATEMATHYECKOTO H TEXHOJIOTMYECKOTO obpasoBaHus
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