degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: BBeneHue B MaTeMaTH4eCKUM aHAIU3
10 HANIPABJIEHMIO: [Ipuknannas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: HcKyccTBEHHBIH MHTEIIEKT U OONbIINE TaHHbIE

CereBoe oOyueHne
kadenpa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTp, popmbl mpoMexyTouHo attectanmu: 1 (oceHnwuii) - AuddepeHmpoBanHbIi 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostenbHast pabota: 168 yac.
ITonroroska k ’x3ameny: 0 gac.
Bcero gacos: 288, Bcero 3a4. ef.: 8

[IporpamMmy cocraBunu:

A 1O. T'onoko
H.I". ITaBnoBa, kaux. Gus.-Mar. HayK, TOLEHT

[Iporpamma obcysxnena Ha 3acenanuu Kadeapsl Boiciueit maremaTuku 30.08.2021



AHHOTANMA
Wzyuatorcss ocHOBOMONATraomuye MOHATH MaTeMaTH4ecKoro anain3a (YHKUUNA OJHOW MEepeMEeHHOW Takue,
Kak IpeJielt IOCIeA0BaTeIbHOCTH, Tpeiel GYHKIMN B TOYKE U HEIPEPHIBHOCTH (DYHKIIMU B TOUKE.
OCHOBHBIM YTBEPX/IEHHEM TEOPUH ICHCTBUTEIBHOTO YHUCIA SIBISETCS TEOpeMa O CYLIECTBOBAHMHM TOYHOU
BepXHEH (HIKHEH) rpaHu OrpaHUYEHHOTO MHOKECTBA.
UzyuaroTcsi cBOMCTBAa CXOISIIMXCS YUCIOBBIX IOCJIEIOBAaTENLHOCTEH M IOCIIEAOBATEIbHOCTEH, MMEIOMINX
npenen. Pasnen 3akaHunBaeTcs n3ydeHneM Kpurepus Komm cxoauMocTi YiucIoBOH OCIEA0BATEIbHOCTH.
Hccnenytorest cBoiicTBa (hyHKIUMI, MMEIOIINX Tpenesl B TOYKE, HENPEPHIBHBIX B TOYKE M HENPEPHIBHBIX HA
OTpe3Ke.
Uzyuatorcs cBoiicTBa GyHKUMH, IMEIOIINX B TOUKEe Npou3BOAHYIO (AuddepeHuupyemble B TOUKe (PyHKINN) U
MPOM3BOHBIC BBICIINX MOPSAAKOB. B wacTHOoCcTH M3ywarorcst ¢popmynsl Teiopa ¢ 0CTaTOUYHBIMHM YIEHAMH B
¢opme Jlarpamxa u Ileano. DTu cBeOeHHs NPHUMEHSIOTCS K HCCIENOBAHUIO (QPYHKIMH W K HM3YYCHHUIO
BEKTOPHBIX (PpyHKIMI (371eMeHTHI AuddepeHInaIbHONR TeOMETPUN ).
N3y4aercst UHTErpanbHOE NCUUCIIEHNE — HEOINPEICICHHBIN HHTETPal.

N3yuarorcst pyHKINU MHOTHX NepeMeHHbIX. [loHsaTHe npenena GyHKIMN B TOUKE, HEIIPEPHIBHOCTD (DYHKIINH B
touke. OJHUM M3 OCHOBOIOJAralOUIMX OIpEJeICHUu pazaena siBiusercs nonartue auddeperunpyemoctu
(YHKIIMM MHOTOX TMEpPEeMEHHBIX B Touke. VMcciemyroTcs: cBoiicTBa (yHKUIWH, TUPPEpEHIIMPYEMbIX B TOUKE.
BBopsTCs MOHATHS YacTHBIX NPOM3BOAHBIX, HuddepeHnurana u auddepeHurnanoB BBICIINX MOPSIIKOB IS
(YHKIIMH MHOTHX IEPEMEHHBIX. 3aKaHUMBaeTCs pa3zaen uydenuem popmyssl Teitnopa.

BBonsiTcs MOHATHS OIpEAETeHHOro MHTerpajga M (yHKIMM, WHTErpupyeMoil Ha otpeske. Mcciemyrorcs
KJIacChl HHTErpupyeMbIx ¢pyHkuui. [lokassiBaercs popmyna Heiotona-JleitOnuma.

OnpenensitoTcsi HECOOCTBEHHBIE MHTETpasibl. M3ydaloTcss cxofsiuuecs W CXOAsIIuecs aOCONIOTHO
HECOOCTBEHHBIE MHTETPAITBI (IPU3HAKU U KPUTEPHUHA).

BBoasTCs MOHATHSA YUCIIOBOTO Psiia, CXOASIIETOCs U aOCONIIOTHO cxosmierocs psaaa. M3ydaiorces: mpu3sHaku U
KPUTEPUU CXOAMMOCTH 3HAKOIOJOKHUTEIBHBIX psfoB. I3ydaroTcst CBOWCTBa aOCONIOTHO —CXOZSIIMXCS
YHCIIOBBIX PSIIIOB.

@OyHKUMOHAJBHBIE MOCIEA0BATEIbHOCTH U (DYHKIHMOHAJIBHBIC PSABI BBOAATCS M HM3YYalOTCA MapaljiesibHO.
OmnpenensioTcs paBHOMEPHO CXOMAIIMECS Ha MHOXKECTBE (DyHKUMOHANbHBIE PsIbl ((YHKIHMOHAIbHbIC
MOCIIeI0BATENbHOCTH. VccaenyroTcs CBOMCTBA PAaBHOMEPHO —CXOMSIIMXCS  (DyHKIMOHAJIBHBIX —PSIOB
(mounennoe muddepeHMpoBaHNEe, HHTETPUPOBAHKE U MTEPEXO]T K TpeIey).

Kak yacTHbIif citydaii GyHKIIMOHATIBHBIX PSIIOB H3YYalOTCsl CTETIEHHBIC PSAJIbI, B YACTHOCTH, Psiibl Teiinopa.
Taxoke B Kypce paccMaTpuBalOTCsl KIIACCHYECKHE BOIMPOCH TEOPHH psiaoB Dyphe: MOTouedHasi U paBHOMEpHAS
CXOMMOCTH, WHTETPUPOBaHUE, TOPSJAOK YOBIBaHUS KOI(PQHUIMEHTOB, O00O0OIIEHHOE CYMMHpPOBAaHUE.
[IpuBonsTcs 6a30oBbIe cBeneHNs U3 (YHKIMOHAIBHOIO aHAIM3a, PacCMaTpuBarOTCs OaHaXxOBbI MPOCTPAHCTBA,
MOJIHBIE CHCTEMbI B OOIIMX E€BKJIMIOBBIX MPOCTpaHCTBaX. M3yuyaroTcs MHTErpajbl ¢ mapamerpoM (B T.4. H
unTerpansl Jitnepa). Ha ux ocHoBe BBoauTcs mpeoOpazoBanue Dypbe, paccMarpuBarOTCd €r0 OCHOBHBIC
CcBOICTBa. BBOmATCS HEKOTOpBIE KIacchl 0OOOOIICHHBIX (YHKIMH, KPAaTKO M3Y4aroTCsl ONepalyu HaJ HUMHU H
ux 0a30BbIe CBOICTBA.

1. leau u 3apauu

eap AUCUMNIMHBI

SBnsercs Q)OpMHpOBaHI/Ie 0a30BBIX 3HAHUU II0 MAarcMaTu4CCKOMY aHajinuidy JIsd ;[anLHeﬁmero
HCIIOJIb30BaHUA B APYTIUX 001aCTAX MATEMATUYECKOTO 3HAHMS U AUCHUIUIMHAX C €CTCCTBCHHOHAYYHbIM
COACPIKAHUCM,; (I)OpMI/IpOBaHI/Ie MaTeMaTHu4eCKOn KYJIBbTYpbI, HCCJICOOBATCILCKUX HABBIKOB U
CITOCOOHOCTH IIPUMCHATDL 3HAHWA Ha IIPAKTHUKE.

3agaum AU COMIIHHBI
- IproOpEeTeHNE CIyIIATEeIIMUA TEOPETHYECKIX 3HAHNHI M IPAKTHYECKUX YMEHHUH 1 HaBBIKOB B 00JIaCTH
TEOPHUH NpeeNioB, MU HEepEeHINATBHOTO U MHTETPAIbHOTO UCYUCIICHUS], TCOPUH PSIIOB;
- MIOATOTOBKA CITYIIATENEH K H3YUEHHIO CMEKHBIX MaTEMaTHYECKUX TUCLIUIIINH;

- HpI/I06peTCHI/I6 HAaBbBIKOB B IPUMCHCHHU MCTOAOB MATCMATUYCCKOI'0 aHalu3a B (1)I/IBI/IK6 U Opyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA | NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH




OIIK-1.1 TIlpumensier ©0a30Bble TOHSTHUS, OCHOBHYIO
TEPMUHOJIOTHIO W 3HAHUS OCHOBHBIX IIOJIOKCHUH |

OIIK-1 Ciocooen MIPUMEHSTh KOHIIENIIMA B 00JaCTH MaTEMAaTHYECKHMX U €CTECTBEHHBIX
(dyHIaMeHTaNbHbBIC 3HAHWUS, IOJTyYCHHBIC B HayK

o0acTu MaTeMaTUIeCKUX ¥ (MIIH) OIIK-1.2 OcymecTBiaseT TNEPBUYHBIA CcOOp W aHANIHM3
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B MaTtepuaina, MHTePIPETHPYeT pa3iHuYHble MaTeMaTH4YecKue
npo¢ecCHOHANBHON e TeNbHOCTH O00BEKTHI

OIIK-1.3 Hcnonp3yeT MNpakTUYECKUH OMBIT PpPELIeHUs
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/1a4

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

YMETb:

- OCHOBHBIC CBOHCTBA TPEIETIOB TOCIEN0BATENILHOCTEH W (YHKIUN JEHCTBUTEIBHOTO TIEPEMEHHOTO,
NPOM3BONHOH, muddepeHiana, HeonpeIeIeHHOT0 HHTerpaia; cBoicTBa (pyHKIMI, HETPEPHIBHBIX Ha
OTpE3KE;

- OCHOBHBIE «3aMEYaTeIIbHbIC TPEEIbl», TAOMMIHbIE (POPMYJIBI ISl TPOM3BOAHBIX U HEOIPEIEICHHBIX
UHTErpanoB, (opMynbl TUdPEpEeHIIMPOBAHNS, OCHOBHBIC Pa3JIOKEHUS JJIEMEHTApHBIX (QYHKIUH IO
¢dopmyne Teinopa;

- oCHOBHEIE (hopMyIbl U EepeHITUATEHON TEOMETPHH.

- cBoiicTBa (YHKIHMHA MHOTHX TIEPEMEHHBIX, NOHSATHS TMpeAeia, HENPEPhIBHOCTH, YACTHBIX
MPOU3BOIHBIX U Auddepennnana;

- CBOWCTBa OINpENEIICHHOTO WHTerpasia PumaHa, HECOOCTBEHHBIX HWHTEIPalioB, KPHBOJIMHEHHBIX
MHTETrpajioB, CBOMCTBA YHCIIOBBIX, (DYHKIIMOHAIBHBIX M CTETIEHHBIX PAIOB;

- TPU3HAKM CXOAWMOCTH HECOOCTBEHHBIX MHTETPAJIOB CO CTENCHHBIMHU, JIOTapH(PMUYECKUMH U
HKCTIOHEHIIMATIbHBIMU  OCOOCHHOCTSMH; AaHAJOTWYHblE IPHU3HAKM CXOAUMOCTH YHCIOBBIX U
(YHKIIMOHAJIBHBIX PS/IOB;

- OCHOBHBIC Pa3JIOKEHHS dJIeMeHTapHbIX pyHKIWMiA B psan Teitnopa.

- TEOpeMy O HEeSIBHOW (DYHKIHH;

- OmpezeNeHust 3KcTpeMyMa (YHKIMH MHOTMX II€PEMEHHBIX M YCIOBHOTO JKCTpeMyMa (YHKIUH
MHOTHX TEPEMEHHBIX IpHU HAJIMYUH CBs3€i, HEOOXOAMMBIC M IOCTAaTOYHBIC YCIOBHS B 3ajadax
HaXOXKICHUS 0e3yCIIOBHOTO, a TAK)KE YCIOBHOTO 3KCTPEMyMa IPU HAJIMYHHU CBSI3€H;

- OmpeneNieHHe KpaTHOrO MHTerpaja Pumana, kpurepuii MHTErpupyeMoCTH (YHKIHH, IOCTATOYHOE
yCIIOBHE HMHTETPUPYEMOCTH (DYHKIMH, CBOWCTBA MHTETPUPYEMBIX (QYHKIHH, TEOpeMy O CBEIECHHH
KpaTHOTO MHTErpalia K MOBTOPHOMY, (PU3MUESCKUE IPUIIOKECHUSI HHTETPaa;

- ocHoBHBIe (akTel U popmyibl Teopun nois (popmynsl [puna, Octporpanckoro-I'aycca, Crokca),
(bU3HMUECKUI CMBICT (POPMYIT TEOPUH OIS

- OCHOBHBIE (DaKTBl TEOPHHM TPHUTOHOMETPUYECKHX psa0oB Dyphe aOCOMIOTHO MHTETPUPYEMBIX
(YHKIMIA: TOCTaTOUHBIE YCIOBHUS IIOTOYCYHON U pABHOMEPHOM CXOIUMOCTH;

- TEopeMbl O TIIOWICHHOM WHTEIPUPOBAaHUM M IUPPEPeHIUPOBAHUH, MOpsAKe yOBIBaHUSA
KOA(pPHUIUEHTOB, TEOPEMY O CyMMHUpPOBaHUH psiioB Dypre METOHIOM CpeaHUX apHOMETHYECKHX U ee
PUMEHEHHUS;

- OIIpEEJICHUE CXOIUMOCTH B METPUYECKHUX M JHMHEHHBIX HOPMHUPOBAHHBIX MPOCTPAHCTBAX, IPUMEPHI
MIOJTHBIX U HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TIOJIHBIX CUCTEM B JIMHEHHBIX HOPMHPOBAHHBIX ITPOCTPAHCTBAX;

- OCHOBHBIE IOHATHS TEOPHH PsAAoB Dypbe MO0 OPTOHOPMUPOBAHHON CHUCTEME B OECKOHEUHOMEPHOM
eBKJIMZOBOM MPOCTPAHCTBE;

- OIpezieeHus] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa, UX CBONCTBA;
TEOPEMBI O HETIPEPBIBHOCTH, MH((epeHIPOBaHIN U HHTEIPHUPOBAHHH I10 ITapaMeTpy HECOOCTBEHHBIX
MHTETrpaJioB, MX MPHUMEHEHNE K BHIYUCICHUIO HHTETPAJIOB;

- IOCTaTOYHOE yCJIOBHUE MPEACTaBIeHHs QYHKIMHA HHTETpajioM Dypbe;

- npeoOpazoBanre Oypbe aOCOMOTHO UHTETPUPYEMOH (PYHKIIUK U €TO CBOWCTBA;

- OCHOBHBI€ MTOHATHS TeOpUH 0000IIEHHBIX (yHKIUH, peodpazoBanne Oypbe 0000MIEHHBIX QYHKIIUH,
€ro CBOWCTBA.



YMETb!

[J 3anuchIBaTh BHICKA3bIBAHUS IIPY TIOMOIIH JIOTHYECKUX CUMBOJIOB;

[ BBIYMCIISATH TPeJielibl HOCIEA0BaTeIbHOCTEH U (PyHKINH TeHCTBUTEIBHOTO IIEPEMEHHOTO;

[J BBIYMCIATH HPOM3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMHA, pacKiaiblBaTh 3JIE€MEHTapHble (yHKIHH I10

dopmyne Telinopa; BBMHUCIATH Tpeaensbl QyHKIMA ¢ nmpuMeHeHueM ¢opmynbsl Teitopa W mpaBuia
Jlonurans;

[J crpouth rpadukd (GyHKIMH C TPUMEHEHHEM NEPBOM W BTOPOM MPOW3BOMHBIX; HCCIIEIOBATH

(YHKLIMU Ha JIOKAIBHBIA 3KCTPEMYM, & TaK)Ke HaXOIUTh WX HanOoJblIee 1 HAaNMEHbLICEe 3HAUCHUs Ha
IIPOMEKYTKAX;

(| BBIYUCIIATH KPUBHU3HY IJIOCKUX U MIPOCTPAHCTBEHHBIX KPUBBIX.

- BBIYMCIIATH YaCTHBIE IIPOU3BOIHBIC IIEPBOTO U BBICHIMX HMOPSIKOB OT (PyHKIMI MHOTHX IEPEeMEHHbIX
(B 4aCTHOCTH, 3aJJaHHBIX HESIBHO); HCCIea0BaTh MU GEepeHIUPYyEMOCTh (PyHKIIHIA;

- BBITOJTHATD 3aMEHY IEPEMEHHBIX B AN PepeHINAIBHBIX YPAaBHEHUAX (OOBIKHOBEHHBIX M ¢ YaCTHBIMU
MPOU3BOJHBIMHU);

- BBIUUCIIATH ONPEICJICHHbIE HHTETPaIbl U KPUBOJIMHEHHBIC HHTETPAJIbI (B YaCTHOCTH, BO3HUKAIOLINE B
reOMETPUUCCKHUX U (PU3NYECKUX 3a]a4ax);

- UCCIIeI0BATh CXOIUMOCTD YHCIIOBBIX PSI0B, PABHOMEPHYIO CXOAMMOCTh (DYHKIIMOHAIBHBIX PS/IOB;

- pacKJIaJbpIBaTh JIEMEHTapHbIE ()YHKLIUHU B CTEIICHHBIE PSIbI U HAXOAUTH UX PAJUYChl CXOAUMOCTH.

- UCCIIeI0BATh Ha AKCTPEMYM (YHKIIMHM MHOTUX IE€PEMEHHBIX;

- pemark 3aJ1a4uu Ha YCIOBHBIN 3KCTPEMYM METOIOM MHOKHTENEH Jlarpanxka;

- BBIYHMCIISIT MHTETPall OT (QYHKIIMM MHOTHUX HEPEMEHHBIX 10 MHOXKECTBY;

- YMeTh pelarh NpHUKIagHble (U3nYecKue 3aJayd: BBIUMCIATH MAacCy Tela, MOMEHTHl HHEPIHH,
00BEMBI U T.II.

- IPUMEHSATH (HOPMYIIbI TEOPHH MO AJISl PEIICHHUS] MAaTEMaTHIeCKUX 3a/1a4: BBIYMCICHHE MHTEIPaJIoB,
HaXOXJICHUE TJomIaeil 1 00bEMOB Tel, IIIOMIAJICH TOBEPXHOCTEH;

- IPUMEHSTH (OPMYIIBI TEOPUH MOJIS AJIs peleHus] GU3NIECKUX 3a/1a4: MPOBEpKa MOTECHIUATBHOCTH U
COJICHOMIAJIbHOCTH T10JI51, HAaXOXKJeHNE paOoThI OIS MIPH JBHKEHUH MAaT€pPUaIbHON TOUKH U T.I1.;

- YMETbh IPOBOAMTDH BBIUUCIICHUS C OreparopoM Halma.

BJIAJIETh:

- anmaparoM JuQQepeHIHaIbHOr0 UCUUCIICHUs] (YHKINNA MHOTHX TEPEMEHHBIX, a TaKKe annaparoMm
MHTErPAJIbHOTO HCYUUCICHUS AJSl PElIeHUS pa3IMYHbIX 3a/1ad, BO3HHUKAIOUIMX B (DU3MKE, TEXHHKE,
SKOHOMUKE M JPYTUX MPUKIAAHBIX JUCUUIUINHAX;

- TOHATHEM PABHOMEPHOM CXOAMMOCTH (YHKIMOHAIBHBIX PSIOB JUII OOOCHOBAaHHS HEKOTOPBIX
MaTeMaTH4YecKuX MpeoOpa3oBaHuil, MPUMEHAEMBIX B (PU3HKE.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpymoeMKOCTb IO BUJAaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 JelicTBUTENbHBIC YHCTA 6 6 20
2 [Ipenensl mocneaoBaTenbHOCTEN 12 12 30
v =
3 peien M HEeNpEpbIBHOCTD byHKIUH 12 12 24
OJTHOH TIepEeMEHHOM
4 [Ipou3BoaHAs ¥ €€ PUMEHEHHE 12 12 24
[lepBooOpazna eorpeee i
5 pBOOOpa3zHasi W  HeompeeleHHBIN 6 6 23
HHTErpa
6 JudheperimanbHas reoMeTpust 6 6 24
7 KomniekcHele uncina 6 6 23
Uroro yacos 60 60 168
[MoaroroBka k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 288 yac., 8 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwmii)

1. JleficTBUTENIbHBIC YHCIIA

HeiictBurenbhpie yucia. OTHOIIEGHUSI HEPABEHCTBA MEXIY ACHCTBUTEIbHBIMU unciamMu. CBOHCTBO
Apxumena. I[ImoTHOCTP MHOXECTBa JEMCTBUTENBHBIX UHCEN. TeopeMa O CyIIeCTBOBAaHHU U
€IMHCTBEHHOCTH TOYHOHN BepXHEW (HMKHEW) TpaHy YMCIOBOTO MHOXECTBA, OIPAaHUUYEHHOIO CBEPXY
(cHmzy). Apudmerudeckne onepanuu ¢ JCHCTBUTENBbHBIMH  4uclamu. [IpencraBieHue
JNEHCTBUTENIBHBIX YHCEN OCCKOHEYHBIMH JECATHYHBIMH ApoOsMH. CUETHOCTh MHOMKECTBA
palMOHAJIBHBIX YUCEJl, HECUETHOCTh MHOKECTBA €M CTBUTEIIBHBIX YUCEIL.

2. Ilpenensl mociaenoBaTeNbHOCTEN

[Ipenen wumcnoBoil mocnenoBarendbHOCTH. Teopema KaHTOopa o0  BIOXKEHHBIX  OTpe3Kax.
EnunctBennocts mpeznena. beckoHeyHO Manble MOCIenOBaTENIbHOCTH W WX cBoiictBa. CBoiicTBa
NPE/IEIOB, CBA3aHHbIE C HEPaBEHCTBaMH. ApH(METHYECKHE OIepalud CO  CXOIAIIUMHCS
nocnenoBarenpHOCTIMH. Teopema BeilepmTpacca o0 mnpeaene MOHOTOHHOM — OrpaHUYEHHOM
nocienoBarenbHocTH. Yucino e. beckoneyHo 0ombIIie Nocae0BaTeIbHOCTH U MX CBOMCTBA.
[lonmocnenoBareIbHOCTH, YaCTUYHBIE TMpeAciabl. BepXHHH W HWXKHHM IIpedensl 4YUCIOBOR
nocienoBarenbHOCTH. Teopema  bombprano-Beitepmtpacca.  Kpurepuit  Komm — cxogmmoctu
[OCJIEI0BATEIbHOCTH.

3. Ilpenen u HenpepbIBHOCTD ()YHKUUN OAHOM NepeMeHHON

[Ipenen uucnoBolt ¢yHkmmm onHOW mepemeHHod. Omnpenenenus no leitne m mo Komm, wnx
sKkBHUBajJeHTHOCTh. CBoiicTBa mpenenoB ¢yHkiwu. Paznuunble Tunbl npenenoB. Kputepuit Komm
CYLIECTBOBaHMsI KOHEUHOTO Mpezena pyHKuu. Teopema o 3aMeHe NepeMeHHOHN 10/ 3HaKOM Tpeaera.
CyiecTBOBaHUE OTHOCTOPOHHUX IIPEJIEIIOB Y MOHOTOHHOU (DyHKIIHH.

HenpepoiBHocTh  ¢yHknmu B Touke. CBoiicTBa HenpepblBHBIX (YHKIUNA. OJHOCTOPOHHSS
HenpepblBHOCTh. Teopema o mepexoie K TMpeneiny TOA 3HAKOM HENpPepbIBHOW (DYHKIMU.
HenpepoiBHOCTE clioykHOW QyHKIMH. TOYKM pa3pbiBa, MX KiacCHPUKANU. Pa3pbiBBI MOHOTOHHBIX
(GyHKUIUH.

CpoiicTBa (QyHKIMIA, HEMTPEPHIBHBIX HA OTPE3KE — OTPAHUYCHHOCTb, JIOCTIKEHUE TOUHBIX BEPXHEH U
HWKHEH Tpaneil. Teopema O NPOMEXYTOUHBIX 3HAaUEHUSX HempepblBHOW (yHkumu. Teopema 00
00paTHOH (QYHKITUH.

HenpepoiBHOCTh 3nemenTapHbix ¢GyHKnuid. Ornpenenenue mokazareinbHol (ynkum. CBoiicTBa
MoKa3areinbHOl QyHKIMH. 3aMedaTeNbHbIe PEeAebl, CICICTBUS U3 HUX.

CpaBHeHI/Ie BCIIMYHH (CI/IMBOJ’IBI o, O, N). Brruncnenne MMpeACIOB IPpHU MOMOIIHA BBIACIICHUSA IJIaBHOH
YaCTH B YUCJIIUTCIIC 1 3HAMCHATCIIC Z[pO6I/I.

4. IlpousBoaHas U ee IPUMEHEHUE

[IpousBonHas ¢yHKIUMM oOxHOW mepeMeHHOW. OIHOCTOpOHHME NpoHU3BOAHBIE. HempepbIBHOCTH
¢dbyHKIMU, wMerome npousBonHyro. luddepentmpyemocts ¢ynkuuu B Touke, Juddepennnan.
l'eomerpuueckuii cMbIc MPOU3BOAHON U nuddepennuana. [IponsBoaHas cyMMbl, IPOU3BEACHHUS U
yactHOoro AByX (ynknwmii. [lpomsBogHast cinoxHoi QyHkiuu. [IpousBomHas oOpaTHON (QyHKIUH.
[IpousBonubie anemeHTapHbx (GyHKunid. MHBapuanTHocTh hopMmbl nudepeHnnania OTHOCUTEIEHO
3aMEHbI IEPEMEHHOM.

[IpousBonubie BeicmMX mopsiakoB. Popmyna JleitOHuma s n-d OpOU3BOAHON NPOU3BENCHHUS.
Huddepenunan Broporo nopsaka. OTCyTCTBHE HHBAPHAHTHOCTH €r0 (POPMBI OTHOCUTEIILHO 3aMEHBI
nepeMeHHOH. J{uddepenHnunabl BRICIINX MOPSAKOB.




Teopema ®depma (HEOOXOMUMOE YCIOBHE JIOKATBHOTO JKCTpeMyMa). TeopeMbl o cpeaHeM Pois,
Jlarpanxa, Komm. ®opmyna Teitnopa ¢ ocratounsiM uieHom B Qopmax [leano u Jlarpamxa.
[IpaBwito Jlonurans st packpeITHs HeonpeneaeHHocTerd Buga. [Ipasuito Jlonurans s pacKpsIThs
HEOIIpEICIICHHOCTEN BUA.

[Ipumenenne npou3BOAHON K wuccienoBaHuio (yHKuMHA. JlocTaTouHbIE YCIOBHSI MOHOTOHHOCTH,
JIOCTaTOYHBIE YCJIOBUS JIOKAJBHOIO AKCTPEMyMa B TEPMHUHAX IIEPBOM M BTOPOM IPOU3BOAHOM.
Boemyknocts, Toukn mneperubOa. JlocTarodHble YCIIOBHs JIOKAaJbHOIO SKCTPEMyMa B TEPMHUHAX
BBICHIMX NPOM3BOIHBIX. [locTpoenne rpadukoB GyHKIMN — aCUMIITOTHI, UCCIEJOBAaHUE MHTEPBAJIOB
MOHOTOHHOCTH M TOYEK JIOKAJIbHOTO 3KCTPEMyMa, MHTEPBAJIOB BBITYKJIOCTH U TOUEK Neperuoa.

5. IlepBooOpasHas 1 HeONpeEICHHbIH HHTETPal

[lepBooOpa3nass u HeoNpeAeNeHHbI WHTerpan. JIMHEWHOCTh HEONpENeIeHHOTO WHTEerpania,
WHTETPUPOBAHUE IMOJACTAHOBKOW M 1O dYacTsIM. HTerpupoBaHue palnuOHAIbHBIX (QYHKLUH.
OcCHOBHBIE IPUEMbI HHTETPUPOBAHUS HPPALIMOHAIBHBIX U TPAHCLCHJCHTHBIX (DYHKIIHA.

6. luddepennnanpaas reoMeTpust

Onements!l quddepennuanbHoil reomerpun. KpuBble Ha IUIOCKOCTH M B NPOCTpaHCTBE. lankue
KpHUBBIC, KacaTelabHas K miaakoi kpusoi. Teopema Jlarpamxka st BekTop-GyHkimid. [JinHa KpUBOK.
[IpousBomHas nepeMeHHO# AuHbI ayru. HarypanbHeiid mapamerp. KpuBu3Ha KpuBoi, GOpMyITbI st
ee BbruncieHus. COMpoBOKAAIOIIMI TPEXTPAaHHHUK MPOCTPAHCTBEHHON KPUBOH.

7. KoMILIEKCHEIE Ynciia

KomrutekcHple umcina. Monyns u aprymeHt, TpuroHomerpuyeckas ¢opma. Apudpmernyeckue
olepalii ¢ KOMIUICKCHBIMH 4YHCJIaMHu. VI3BieueHne KOpHA. OKCHOHEHTa W Jjorapupm or
KoMIutekcHoro yrcna. Gopmyna Ditnepa. Undopmanus 06 ocHOBHOI Teopeme anreOpsl. Paznoxenue
MHOTOWICHa C KOMIUIGKCHBIMH KOO(QQHUIMCHTaMH Ha JIMHEHHBbIE MHOXHTENU. PaznoxeHne
MHOTO4JICHA C JICHCTBUTEIBHBIMU KO dUIMEHTaMH Ha JINHEHHBIC U HETIPUBOIUMBIC KBAIPATUYHBIC
MHOXXUTEIH. Pa3iioxkenue nmpaBmiibHON IpoOH B CyMMY POCTEHIINX APOOEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTeparypa

1. Jlexuu o MatemarndeckoMy ananusy [Texct] : B 2 4. : yue6. mocobue mis By3os. Y. 1 /I E.
UBanoB ; M-Bo oOpazoBanus u Hayku PO, MOTU .— 2-e uzn., ucnp. — M. : Uzn-so MOTU, 2004 .—
359 c.

2. Kypc maremarnueckoro aHanmsa [Tekcrt] : yueo. mocobue st By30B / A. M. Tep-Kpuxopos, M. 1.
[abynun .— 5-e uzn. — M. : BUHOM. J1a6. 3nanwmii, 2013 .— 672 c.

3. Coopnuk 3a1a4 no maremarndeckomy ananusy [Tekct] : 8 3 T. T. 1 : [Ipenen. HenpepbiBHOCTS.
Huddepentmpyemocts / JI. JI. Kynpsisues [u ap.] .— 2-e uzz., nepepad. u gon. — M. : duzmariur,
2010, 2012 .— 496 c.

4. CoopHuk 3a7a4 o Marematrueckomy ananuzy [Teker] : B 3 T. T. 2 : MaTterpansl. Psagpl : yue6.
nocobwue miis By3oB / JI. JI. Kymnpsieues [u np.] .— 2-e u3a., nepepab. u gorr. — M. : @uszmariut, 2003,
2009, 2012 .— 504 c.

5. COopHuK 3a1a4 1o Mmaremarndeckomy ananusy [Tekct] : B 3 4. Y. 3 : @yHKIMK HECKOIBKHUX
nepeMeHHbIX : yueb. mocodue ains By30B / JI. JI. KynpsBues [u ap.] ; mox pen JI. 1. KynpsiBuesa .— M.
: Hayka : ®usmariut, 1995 .— 496 c.

6. Jlekunun no maremaruueckomy ananusy [ Tekcr] : yueOHuk 11st By30B / O. B. becoB .— 2-e u3z.,
uctp. u gorn. — M. : ®uzmarauT, 2015 .— 480 c.



7. Jlexuu o matemarudeckomy ananusy [Tekct] : B 3 4. U. 2 : yue6. mocoOue /st By30B.
MHuoromepHbIii ananu3, uaTerpaibl u paasl / A. FO. Tlerposuu ; M-Bo o6pa3oBanus u Hayku PD,
Mock. ¢u3.-trexs. uH-T (roc. yu-T .— M. : MOTH, 2012 .— 268 c.

JomnonHurenbsHas auTeparypa

1. Kypc maremarndeckoro ananusa [Tekct] : B 3T. : yueOHHK 1111 By30B:pek.M-Bom obpazoBanus PO /
JI. 1. KynpsiBuieB .— 5-¢ u3n.,iepepad.u gon. — M. : JIpoda, 2004 .— .— (Beiciiee oOpazoBanue :
CoBpemenHbi yueOHUK).-IIpeam.-umen.ykas.:c.706-713.-50003k3.-ISBN 5-7107-5003-4(8 nep.) .—
T.2 : Pagsl. JIuddepennmanbioe v HHTErpaIbHOE HCUUCIeHHS (DYHKIIMYA MHOTHX TIepeMEHHBIX. - 2004.
-720 c.

2. Kypc maremarnueckoro ananusa [Tekcr] : B 2 T. : y4eOHHK 15 By30B : 1011. M-BoM 00pa3oBaHus
CCCP. T. 1 / C. M. Hukonbckuii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 464 c.

3. Kypc maremarndeckoro ananuza [Tekct] : B 2 T. : yueOHUK I BY30B : ion. M-BOM 00pa3zoBaHuUs
CCCP. T. 2 / C. M. Hukonsckuii .— 3-e u3a., nepepad. u gorn. — M. : Hayka, 1983 .— 448 c.

4. Jlexnuu o MmatemarndeckoMmy aHamzy [Tekct] : [B 2 4.]. Y. 1 : y4e0. mocoOue 1S By30B : PeK.
YMO M®TU /T H. SAxosaes .— M. : ®usmariut, 2001 .— 400 c.

5. Kype nuddepennuanpaoro u uHTerpagbHoro ucuncienus [Texer] : 3 1. : yue6. mocobue s By30B /
I'. M. ®uxrenronsl; .— 8-€ u3a. — M. : @usmariaurt : J1ad. 3uanuii, 2003 .— T. 2. - 2003. - 864 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.math.mipt.ru
http://lib.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLECTBJICHUU 00pPa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYas NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIAIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B exkeroHO pazpabaTbiBaeMbIX JOMAITHUX 3a[aHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCIHATIIMHE (MOIY.TIO)

10 HAMPABJIEHUIO: [MpuknanHas MmaremMaTHKa ¥ HHPOpPMATHKA
npo¢uIb NOArOTOBKH: HckyccTBeHHBI HHTEIUIEKT U OOJIbIINE JaHHBIE
CereBoe o0yueHue
Kadeapa BICIICH MaTeMaTHKH

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, popmbl mpoMexxyTouHOH arrectanuu: 1 (oceHnwmii) - Jluddepennupopannpiii 3a4ert
PaspaGorunkm:

A.1O. T'onosko
H.T". [1aBnoBa, kauj. puz.-Mar. HayK, JOLUEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
00JIaCTH MaTeMaTHYECKUX U (MJITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 TIlpumensier 0a30Bble TOHSTHUS, OCHOBHYIO
TEPMUHOJIOTHIO W 3HAHUS OCHOBHBIX IIOJIOKCHUH |
KOHIIETIIINM B OOJACTM MaTeMaTHYeCKUX M €CTECTBEHHBIX
HayK

OIIK-1.2 OcymecTBisieT NEPBUYHBIA cOOp H aHANM3
Marepuasia, MHTEPIPETUPYET pPa3IMyHble MaTeMaTH4ecKue
OOBEKTBI

OIIK-1.3 Hcnomnp3yeT MNpakTUYECKUH OMBIT pPEHIeHUs
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/1a4

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(BBC,I[€HI/I€ B MaTeMaTHYCCKUM aHAIIN3) 06y‘laIOH_II/II>'ICH JOJIKCH:

3HAThb:

- OCHOBHBIC CBOHCTBA TpEIETIOB TMOCIEN0BATEIILHOCTE W (YHKIUN JEHCTBUTEIBHOTO TIEPEMEHHOTO,
NPOM3BONHOH, MuddepeHiana, HeonpeIeIeHHOT0 HHTErpaia; cBoicTBa (pyHKIM, HETPEPBIBHBIX Ha
OTpE3KeE;

- OCHOBHBIC «3aMeYaTeIIbHbIC TPEEINbl», TAOMMYHbIE (POPMYJIBI ISl TPOM3BOAHBIX U HEOIPEIEICHHBIX
WHTErpanioB, (opMynbl TUdPEpEHIIMPOBAHNS, OCHOBHBIC Pa3JIOKEHUS JJIEMEHTAPHBIX (QYHKIUH IO
¢dopmyne Teinopa;

- ocHOBHEIE (hopMyIbl T HEepeHITUATEHON TEOMETPHH.

- cBoiicTBa (YHKIHMHA MHOTHX TIEPEMEHHBIX, NOHSATHS TMpeAeia, HENPEPhIBHOCTH, YACTHBIX
MPOU3BOIHBIX U Auddepennnana;

- CBOWCTBAa OINpENEIICHHOTO WHTerpasia PumaHa, HECOOCTBEHHBIX HWHTEIPAJioB, KPHBOJIUHEHHBIX
MHTETpaJioB, CBOMCTBA YHCIIOBBIX, (DYHKIIMOHAIBHBIX M CTETICHHBIX PSAIOB;

- TPU3HAKM CXOAWMOCTH HECOOCTBEHHBIX MHTETPAJIOB CO CTENCHHBIMHU, JIOTapH(PMUYECKUMH U
HKCTIOHEHIIMATbHBIMU  OCOOCHHOCTSMH; AaHAJOTWYHbIE IPHU3HAKM CXOAMMOCTH YHCIOBBIX U
(YHKIIMOHAJIBHBIX PSJ/IOB;

- OCHOBHBIC Pa3JIOKEHHS dJIeMeHTapHBIX pyHKIMiA B psan Teitnopa.

- TeOpeMy O HEeSIBHOW (DYHKITHH;

- OIpezeNeHust 3KcTpeMyMa (YHKIMH MHOTMX II€PEMEHHBIX M YCIOBHOTO JKCTpeMyMa (YHKIUH
MHOTHX TEPEMEHHBIX IPHU HAJIMYUHM CBs3€i, HEOOXOAMMBIE M IOCTAaTOYHBIC YCIOBHS B 3ajadax
HaXOXKIECHUS 0e3yCIIOBHOTO, a TAK)KE YCIIOBHOTO 3KCTPEMyMa IPU HAJIMYHHU CBSI3€H;

- OmpeneNieHHe KpaTHOTO MHTerpaja Pumana, kpurepuii MHTErpupyeMoCTH (YHKIHH, IOCTaTOYHOE
yCIIOBHE HMHTETPUPYEMOCTH (DYHKIMH, CBOWCTBA MHTETPUPYEMBIX (QYHKLIHH, TEOpEeMy O CBEIECHHH
KpaTHOTO MHTErpalia K MOBTOPHOMY, (PM3MUECKUE MPUIIOKCHUSI HHTETPaa;

- ocHoBHBIe (akTel ¥ popmyibl Teopun nois (popmynsl [puna, Octporpanckoro-I'aycca, Crokca),
(bU3MUECKUI CMBICT (POPMYIT TEOPUH TTOJISL.

- OCHOBHBIE (DaKTBl TEOPHHM TPHUTOHOMETPUYECKHX psa0oB Dyphe aOCOMIOTHO MHTETPUPYEMBIX
(YHKIMIA: TOCTaTOYHBIE YCIOBHUS IIOTOYCYHON U pABHOMEPHOM CXOIUMOCTH;

- TEopeMbl O IOWICHHOM HWHTEIPUPOBAaHUM M IUPPEPeHIUPOBAHUM, MOpsAKe yOBIBaHUSA
KOA(PHUIUEHTOB, TEOPEMY O CyMMHUpPOBaHUH psiioB Dypbe METOHOM CpeaHUX apuYMETHYECKHX U ee
IPUMEHEHHUS;

- OIIPEEJICHUE CXOIUMOCTH B METPUYECKHUX U JIMHEHHBIX HOPMHUPOBAHHBIX MPOCTPAHCTBAX, TIPUMEPHI
MIOJTHBIX U HETIOJHBIX MPOCTPAHCTB;

- IPUMEPHI TIOJIHBIX CUCTEM B JIMHEHHBIX HOPMHPOBAHHBIX MTPOCTPAHCTBAX;

- OCHOBHBIE IOHATHS TEOPUH PsAAoB Dypbe MO0 OPTOHOPMUPOBAHHON CHUCTEME B OECKOHEUHOMEPHOM
eBKJINZOBOM IPOCTPAHCTBE;

- OIpezieeHUs] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IapaMeTpa, UX CBONCTBA;
TEOPEMBI O HETIPEPBIBHOCTH, MH((epeHIPOBaHIN U HHTEIPHUPOBAHHH I10 ITApaMeTPy HECOOCTBEHHBIX
MHTETrpaJioB, MX MPUMEHEHNE K BHIYUCICHUIO HHTETPAJIOB;

- IOCTaTOYHOE yCJIOBHUE MpeACTaBlIeHHs QYHKIMKA HHTETpajioM Dypbe;

- npeoOpazoBanre Oypbe aOCOMOTHO UHTETPUPYEMOH (PYHKIIUK U €TO CBOWCTBA;

- OCHOBHBI€ MTOHATHS TeOpHH 0000IIEHHBIX (yHKIUH, peodpazoBanne Oypbe 0000MIEHHBIX (YHKIIU,
€ro CBOWCTBA.



yMeThb:

YMETb:
[J 3anuchIBaTh BHICKA3bIBAHUS IPY TIOMOIIH JIOTHYECKUX CUMBOJIOB;
[ BBIYMCIISATH TPeJIelibl HOCIEA0BaTeIbHOCTEH U (PyHKINH 1eHCTBUTEIBHOTO IIEPEMEHHOTO;
[J BBIYHCIATH NPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIHHA, pacKiaAblBaTh 3JIE€MEHTapHble (PyHKIHH T10
dopmyne Telinopa; BBMHUCIATH Tpeaenbl QyHKIMA ¢ nmpuMeHeHueM ¢Gopmynbl Teitopa W mpaBuia
Jlonurans;
[J crpouth rpadukd (GyHKIMH C TPUMEHEHHEM NEPBOM W BTOPOM MPOW3BOMHBIX; HCCIIEIOBATH
(YHKLIMU Ha JIOKAJIBHBIA 3KCTPEMYM, & TaK)Ke HaXOIUTh WX HanOoJblIee 1 HAaNMEHbLICEe 3HAUCHUs Ha
IIPOMEKYTKAX;
(| BBIYUCIIATH KPUBHU3HY IJIOCKUX U MIPOCTPAHCTBEHHBIX KPUBBIX.
- BBIYMCIIATH YaCTHBIE IIPOU3BOIHBIC IIEPBOTO U BBICHIMX HMOPSIKOB OT (PyHKIMI MHOTHX MEpPEeMEHHbIX
(B 4aCTHOCTH, 3aJJaHHBIX HESIBHO); HcCIea0BaTh MU GEepeHIUPYyEMOCTh (PyHKIIHIA;
- BBITOJTHATH 3aMEHY IEPEMEHHBIX B AN PepeHINAIBHBIX YPAaBHEHUAX (OOBIKHOBEHHBIX M C YaCTHBIMU
MPOU3BOJHBIMHU);
- BBIUUCIIATH ONPEICJICHHbIE HHTETPalbl U KPUBOJIMHEHHBIC HHTETPAJIbI (B YaCTHOCTH, BO3HUKAIOLINE B
reOMETPUUCCKHUX U (PU3NYECKUX 3a]a4ax);
- UCCIIeI0BATh CXOIUMOCTh YHCIIOBBIX PSI0B, PABHOMEPHYIO CXOAMMOCTh (DYHKIIMOHAIBHBIX PS/IOB;
- packJIaJbpIBaTh dJIEMEHTapHbIe (PYHKLIUHU B CTEIICHHBIE PSIbI U HAXOAUTH UX PAJUYChl CXOOUMOCTH.
- UCCIIeI0BATh Ha AKCTPEMYM (YHKIIMHM MHOTUX IIEPEeMEHHBIX;
- pemark 3aJ1a4uu Ha YCIOBHBIN 3KCTPEMYM METOIOM MHOKHTENEH Jlarpanxka;
- BBIYHMCIISITh MHTETPall OT (QYHKIIMM MHOTUX NEPEMEHHBIX 10 MHOXKECTBY;
- YMeTh pelarh NpHUKIagHble (U3MYecKue 3aJadd: BBIUMCIATH MAacCy Tela, MOMEHTHl HHEPIHH,
00BEMBI U T.II.
- IPUMEHSATH (HOPMYIIBI TEOPHH MO AJISl PEIICHHUS] MAaTEMaTUIeCKUX 3a/1a4: BBIYMCICHIE HHTEIPaJIoB,
HaXOXJICHUE TJomIaelt u 00bEMOB Tel, IIIOMIA/ICH TOBEPXHOCTEH;
- IpUMEHSTH (OPMYIIBI TEOPUH OIS AJIsl pelieHus] GU3NIECKUX 3a/1a4: IPOBEpKa MOTECHIUATBHOCTH U
COJICHOMIAJIbHOCTH T10JI51, HAaXOXKJeHNE paOoThI TOJIS MIPH JBMKEHUH MAaTepPUaIbHONW TOUKH U T.I1.;
- YMETbh IPOBOAMTH BBIYUCIICHUS C OleparopoM Halma.

BJIaJeTh:

- anmaparoM JuQQepeHIHaIbHOr0 UCUUCIICHUS (YHKUMNA MHOTHX TEPEMEHHBIX, a TaKKe annaparoMm
MHTErPAJIbHOTO HCYUUCICHUS AJSl PEIIeHUS pa3IMYHbIX 3a/ad, BO3HHMKAIOUIMX B (DU3MKE, TEXHHKE,
SKOHOMUKE M JPYTUX MPUKIAAHBIX AUCUUIUINHAX;

- TOHATHEM pPABHOMEPHOM CXOAMMOCTH (YHKIMOHAIBHBIX PSIOB JUII OOOCHOBAHHS HEKOTOPBIX
MaTeMaTH4YecKuX MpeoOpa3oBaHuil, MPUMEHAEMBIX B (PH3HKE.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKH K TeKylIeMy KOHTPOJII0

Texkymuii KOHTPOJb OCYLIECTBIIIETCS Ha OCHOBE OampHO-pelTuHroBoil cuctemsl (BPC) onenku
3HaHMM 10 wu3ydaemod aucuuiuinHe. BPC yduThIBaeT BBIMIOJHEHUE CTYAEHTaMH COBOKYITHOCTH
JOMAIlHUX 3aJaHU M KOHTPOJBHBIX Pa0OT B COOTBETCTBUU C Yy4eOHBIM IIaHOM. JlaHHBIE O
[IOCEIAEMOCTH U TEKYLIEH yCleBaeMOCTU BHOCATCS IPENOAABATENIIMU B CIIELHUAJIbHBIE JKypHAJbI,
OTPaKAIOTCS B AIEKTPOHHON CUCTEME KOHTPOJIS M yunuThiBatorcsi B BPC.

Texymuii KOHTPOJIb HA OCHOBE AOMAIIHUX 3a/laHUI OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO CEMECTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns cmaum 3agaHus CTYyAEHT 00s3aH INPeJOCTaBUTh pELICHHE 3aJadd JOMAIHEro 3aJaHus B
MUCBMEHHON (hopMe, OTBETHUTh HAa BOMPOCHI MPENOAaBaTelsi M HaNKUCaTb KOHTPOJIBHYIO paboTy Mo
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUN IO TEMaM CIAaBAEMOTO 3aIaHUS
Y YMEHHIO peliarh 3a1auu.

Bo Bpemsi BBINONHEHUS KOHTPOJBHOH pabOThl HENb3sl MOJb30BATHCS IMOMOINBIO APYTHX JIHI,
BBIYMCIIMTEJIEHON TEXHUKU U MOOMIBHBIMU Tele()OHAMH.

KomioxkBuyM mpoBOIuTCsI B CEpeIUHE MEPBOrO CEMECTpa B YCTHOH (opme, SIBISIETCS] MOATOTOBKOM K
[IPOMEXKYTOUHOM aTTECTAlMH, HPOBEPKOM OCHOBHBIX TEOPETUYECKUX M NPAKTUYECKUX 3HAHUU
CTYZIEHTa 110 NIEPBOI MOJIOBUHE Kypca.

CemecTpoBasi KOHTPOJIbHASI PaboTa MPOBOAMTCS B CEPEIUHE OCEHHETO CEMECTpa, SIBISIETCA OIHOW U3
(hopM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 0 U3ydaeMol AUCHUILINHE ¢ yueToM B BPC.



*[Ipuxperuisercss BPC mo nuzydaemomMy mpeamery.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuarumuxcst

B ¢aiine: Bompocer+buierst MA_1 cemectp.docx

Kputepun onennBanus

Onenka «ommmyHo (10)» BhIcTaBIAeTCs O0O0yyalomeMycsl, €Clidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAaHHE
MPUHATHIX PELIEHUN;

olleHka «omM4HO (9)» BBICTaBNUsSETCS OOYydYalONIEeMyCs, €CJIM OH IIO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M IIPaBHIBHOE 00OCHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIIEHBI HEOONBIINE HETOYHOCTH, KOTOPBIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI M UCTIPABIICHBI;

OlleHKa «OoTIM4YHO (8)» BBICTABIsETCS OOydYalONIEeMyCs, €CJId OH [OKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSThH MX Ha MPAKTHKE IPH PEIICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M NIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHWH, HO TNPH 3TOM OBUIM JIOMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIE MOCIe
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHBbIE 3HAHMs Ha IIPaKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHbBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpoLIO (6)» BBICTABIISIETCS 00YYaIOIIEMYCsl, €CIIM OH TBEPJIO 3HAET MaTepuall, FPaMOTHO U TI0
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OIMOKH B OTBETE U (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpoIIO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTEIBHO (4)» BBICTaBISETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEIbHOCTH B H3JI0KEHNUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 0O0y4eHnss 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydYaroleMycs, MOKa3aBIIEMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIEAOBAaTEIbHOCTH B H3JOXKEHWM NPOrpaMMHOTO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pa3JieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HMPUMEHSATh MOJy4YeHHBbIC 3HAHUS 10
00pa3iy B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYHIOBJIETBOPUTENHHO (2)» BBICTABISIETCS OOydaroUmleMycsi, KOTOPbIi He 3HaeT Oosbliel
YaCcTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYECHHBIC 3HAHUS IPU
pEILLIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIEeTBOpHUTENbHO (1)» BhICTaBisieTcss 00ydaromemMycsi, oKa3aBlIeMy MOJHOE HE3HAHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuajbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bo BpEMs MPOBECACHHUA 3a4€Ta 06yt{a101unecs[ MOTYT ITOJIL30BATHCA TOJIBKO HpOFpaMMOI;'I JUCITMITIIMHBI.
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Kadenpa: Beicimeit MaTeMaTHKU

Ne Buael 3auaruii CymmMa 6aJj1j10B
1. | KomtokBuym 0—7
2. | CemectpoBas pabora 0—7
3. | KoutponpHas pabora 1o 3 3a1aHuI0 0—4
4. |3anmanue Ne | 0—2
5. 3amanue Ne 2 0—2
6. | 3amanme Ne 3 0—2
7. | IIpoBepka TeOpEeTHUECKUX 3HAHUI 0—3
8. Paborta Ha cemuHapax 0—3
9. IluceMeHHas SK3aMeHaIMOHHAs paboTa 0—30
10. UroroBslit KOHTPONb. DK3aMeH (YCTHBIN OTBET) 0—60
HUTOIo 0—120

Pe3yabraTuBHas padora Ha mpaktukyme 0 — 3 6amna. Ecim ipu ygere 3Toro Buia paboOThl HTOTOBas
cymMa 3a paboty B cemectpe mpeBocxoauT 30 6ayutoB, To cunuTath ee paBHOI 30 OGamiam.

CyMMa 0aiioB 3a yCTHBIH OTBET HaYHcIsAeTcs o ¢popmyne N*6, rme N > 2 — npeaBapuTenbHas OLCHKA 32
YCTHBIN OTBET MO AecsaTudambpHol mkane. Ecaun N =1, 2, To utoroBas orieHka comajaet ¢ N.

CoOTBEeTCTBHE OIIEHOK UTOTOBOI aKaJeMHUYIECKOH ycIieBaeMOCTH OalIbHO-PEHTHHIOBOM CHCTEME.

Baaasl BPC OueHku
112 — 120 10
OTJIMYHO
103 — 111 9
94 — 102 8
85 —93 7
XOPOLIO
76 — 84 6
67 —75 5
54 — 66 4
TIOBJIETBOPUTEILHO
41 —53 3 Y P
27 —40 2
HEYIOBJIETBOPUTEILHO
0— 26 1 Y P

Pernament MPUHATHUA JOMAITHUX 3a,Z[aHP[I>1 1 MPOBEACHUS 3a1UCTa OINPLCACIIACTCA «ITonoxxenuem o TCKYIIEM
KOHTPOJIC YCIICBAECMOCTHU U HpOMe)KyTO‘IHOﬁ arTeCTalluu CTyACHTOB Ha Ka(bez[pe BBICIIICHI MATEMAaTHKH).
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