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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

® TEopeTHYecKas MOATOTOBKA U MOJIyYEHHE NMPAKTUYECKUX HABBIKOB I10 MAaTEMATHUYECKOMY aHAIU3y
JUTSL YCTICITHOTO YCBOEHUS (PYHIAMEHTAIBHBIX, OOMIETEXHUUYECKUX W CICHUATBHBIX JUCIHILTAH
yueOHOro IJjiaHa, a TaKXKe A BO3MOXKHOCTH M3y4YEHHs CIELMaTIbHOW JUTEepaTyphl, B clydyae
HEOOXOJUMOCTH CaMOCTOSTEIBHOTO YIIyOJICHHS MAaTeMAaTHYECKUX 3HAHUW TMOCIIe OKOHYAHHUS
BVY3a;

®  Pa3BUTH JIOTUYECKOE MBIIUICHUE CTYIEHTOB, IPUBUTH MOTPEOHOCTH TEOPETUUECKOTO0 0OOCHOBAHUS
Pa3JIMYHBIX SBJICHUU.

2. 3AJIAYN OCBOEHMUSA TUCLHHUIIJIMHBI

® (CO3/1aHUE Y CTYJIEHTOB JOCTATOYHO LIMPOKOW MOATOTOBKU B 00JIACTM MaTEMaTUKU M BOCIHMTaHUE
JIOCTaTOYHO BBICOKOW MAaT€MAaTHYECKOU KYJIbTYPBI;

e chopMHpPOBATh HABBIKM HCIIOJIB30BAaHUS MAaTEMAaTUYECKUX METOJOB M OCHOB MaTeMaTHYECKOTO
MOJEIINPOBAHUS B IPAKTUYECKON 1E€ATEIbHOCTH;

® [IPUBUTH HaBBIKU CAMOCTOSATEIbLHOU PabOThI C JINTEPATYPOI IO MATEMATUKE U €€ IPUIIOKEHUSIM.

3. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI (nanee
— OIl) BAKAJIABPUATA

I[I/ICI_II/IHJ'II/IHB. pCaAIN3yCTCA B paMKax 0a30BOI YaCTH U OTHOCHUTCS K C€CTCCTBCHHO-HAYYHOMY MOIYJIIO.

JUi1 oCBOEHMsI JAMCLUILUIMHBI HEOOXOAMMBI KOMIETEHIUH, c(HOpMUPOBAaHHBIE B PAMKAaX H3Yy4EHUS
HIKOJIBHOM MporpaMMmsl 10 anredpe, aHaaIu3y U FeOMETPUH.

Jucuuriauuel, Uisi KOTOPBIX OCBOEHWE JAHHOW AUCIUIUIMHBI HEOOXOAMMO KaK IMPEIIIeCTBYIOIICE:
«duddepennmanbuple U UHTErpajbHble YpaBHEHUs», «Teopusi BeposSTHOCTEH M MaTeMaThyecKas
CTaTUCTUKAY

Hucnurnnuna uzydaercst Ha 1 kypce B 1 u 2 cemecTpax.

4. MTEPEYEHb IIVIAHUPYEMBIX PE3YJBbBTATOB OBYYEHUS 1O AUCHUIIJIIMHE,
COOTHECEHHBIX C INVIAHUPYEMBIMH PE3YJIbBTATAMU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynprate ocBoenust OIl OakamaBpuara oOOydarOIIMICS OJDKEH OBJIAJETh CICTYIOITUMHU
pe3ynbTaTaMi 00y4YeHUs MO0 JUCIUILTHHE:

Kona HanmenoBanue KoMIeTeHIIHA Koa n HamMeHOBaHUe MHAUKATOPA
KOMIIEeTeHI[N I JOCTHKEHHSI KOMIIETEHIUNI
VKE-1 Croco0OeH ucmnonab3oBath 3HaHua | 3-YKE-1 3HaTh: 0OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JUCIUIUINH,
JTUCLUIUINH, TPUMEHSITh METO/IBI | METOJIbl MATEMaTHUYECKOTO aHAIN3a U
MaTeMaTU4YeCKOro aHaJIn3a 1 MOJICIIUPOBAHUS, TEOPETUUECKOTO U
MOJEJIMPOBAHUS, TEOPETUUECKOTO | SKCIEPUMEHTAIBHOTO UCCIEIOBAHUS
7 SKCIEPUMEHTAIBHOTO V-VKE-1 YmeTs: ncnosnb30BaTh
HCCIICIOBAHUS B IIOCTaBICHHEIX MaTeMaTHYEeCKHE METOIbI B TEXHUYECKHX
3aJa49ax MIPUIIOKEHUSAX, PACCUUTHIBATH OCHOBHBIC
YHUCJIOBBIE XapPaKTEPUCTUKU CIyYalHbIX
BEJIMYWH, PeIIaTh OCHOBHBIC 33291
MaTE€MaTUYeCKOW CTaTUCTUKH; PeIlIaTh
TUTIOBBIE PACUETHHIE 3a]]a4H




B-YKE-1 Baagers: MeTogaMu
MaTeMaTHUYeCKOTo aHalu3a u
MOJICTTUPOBAHUS; METOJJAMH PEIICHUS
3aJ1a4 aHaIM3a U pacuera XapaKTepUCTUK
(U3HYECKUX CHCTEM, OCHOBHBIMU
npueMaMu 00paboTKH
AKCIIEPUMEHTAIBHBIX JIAHHBIX, METOAAMH
paboThI C MPUKIIATHBIMUA TPOrPAMMHBIMH
MPOYKTAMH

OIIK -1

Crioco0eH HCII0a630BaTh 0a30BEIE
3HAHUS €CTECTBECHHOHAYYHBIX
JTUCIUILIAH B MPOQPECCHOHATBHON
IEeITEILHOCTH, NPUMECHSTh
METO/IbI MaTeMaTHYECKOTO
aHalM3a W MOJCIUPOBAHUSA,
TEOPETUYECKOTO u
IKCIIEPUMEHTAIILHOTO
HCCIIEIOBAHUS

3-OI1K-1 3HaTh: 0a30BbIE 3aKOHEI
€CTECTBEHHOHAYYHBIX JUCIUILINH,
OCHOBHBIE MaTEMaTUYECKHE 3aKOHEI;
OCHOBHBIC (DH3UYECKHEC SBICHUS,
MPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MIPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XAMHUYECKNX 3aKOHOB U SIBJIEHU;
METOAbI MATEMATHYCCKOTO
MOJICIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS
V-OIIK-1 YMmeTh: BHIABIATD
€CTECTBEHHOHAYYHYIO CYIIHOCTb
po0JieM, BO3HUKAIOLIUX B X0

PO eCCUOHAIBHON JEATEIHHOCTH,
MIPUBJIEKATh JIJIS1 UX PEIICHUS
COOTBETCTBYIOIIUHN (PU3HUKO-
MaTeMaTUYeCKHH arnmapar

B-OIIK-1 Bnagers: MaTeMaTUUECKHM
anmapaToM JIs pa3paboTKH MoJenei
IIPOLIECCOB U SIBJICHUH, pELICHUS
MPaKTUYECKUX 3a/1a4 MPodecCHOHATbHON
JIeITEIIbHOCTH; HAaBBIKAMU
HCIOJIb30BaHUS OCHOBHBIX
0011epU3NYECKUX 3aKOHOB U IPUHLIUIIOB

5. OFBbEM JUCIHUIIVIMHBI B 3BAYETHBIX EJIMHUIIAX C YKAZAHUEM KOJIMYECTBA

AKAJEMHUYECKHUX YACOB,

OBYYAIOIIUXCA C MNPEINOJABATEJIEM
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

BBIJIEJIEHHBIX HA  KOHTAKTHYIO PABOTY
(10 BHUJAAM 3AHSATUU) U HA

KosmnuyecTBo 4acoB Ha BuJ padoThI:
Bua padorsl
BCero
cemectp 1 cemecTtp 2
KonrakTHas padora
00yyaruuxcsi ¢
npenojaBartejieM
AyIUTOpPHBbIE 3aHATHS 128 128 256
(6cezo)
BKJIIOYas:
Jlexyuu 64 64 128
Ilpakxmuueckue 3anamus 64 64 128
Jlabopamopuvie 3anamus 0 0 0




IIpomexyTouHas
aTTecTaius
BKJIIOYAst:

9K3AMEH 54 54 108

3auem

CamocTosiTeJIbHAsi padoTa 34 34 68
00y4arouuXcst
Bcero (4achi): 216 216 432
Bcero (3a'~l-eTHI>Ie 5 5 12
eTHHULbI):

6. COAEP) KAHUE JUCIHUIIJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHYECKHUX YACOB
W BUJ0OB YUEBHBIX 3AHATHUI

6.1. Pa3zoensl Oucyuniunsl u mpyooemMKoCms N0 6UOAM YUEOHBIX 3AHAMUIN (6 AKAOEMUUECKUX UACAX)

Hepnens HaumenoBanue pazaesa / Buabl yueOHoli padoTsl
TeMBbI TUCHUTIIHHBI
Jlek IIp JIad Bueayn CPO
IlepBblii cemecTp
1-2 OcHOBHbIE IOHATHA 8 8 0 0 6
1 MHosxecTBa 2 2 0 0 2
1 byHKINN 4 4 0 0 2
2 Anrebpa U TPUTOHOMETPHUS 2 2 0 0 2
3-6 IIpenen n HeMpepHLIBHOCTH 16 16 0 0 6
3 Teopus BelecTBEHHBIX YHUCET. 4 4 0 0 2
ITonHoTa MHOXKECTBA R.
4-5 [Ipenen mocienoBaTeIbHOCTH 6 6 0 0 2
5-6 IIpenen ¢pynkuuu. 6 6 0 0 2
HenpepbIBHOCTSD.
7-11  |Auddepenunaibnoe 20 20 0 0 11
HCYHCJICHHE
7 [Ipon3BoiHbIE 371EMEHTAPHBIX 4 4 0 0 2
¢bynkuii. [TpaBuna
¢ depeHInpOBaHMSL.
8 Teopems! Ponns, Jlarpanxa, 4 4 0 0 2
Komm.
9 [Ipon3BoHBIE BBICILIUX 4 4 0 0 2
TTOPSIAKOB
10 ®opmyna Telinopa u ee 4 4 0 0 2
TIPUIIOKECHUS
11 [TocTpoenne rpadukoB 4 4 0 0 3
byHKIUH
12-16 |WHTerpajbHOe HCUYHCIIEHHE 20 20 0 0 11
12 HeonpenenenHslii nHTETpaJl. 4 4 0 0 2
[IpaBuna u MeToab1
WHTETPUPOBAHMUSL.
13 OmnpeenieHHBIN UHTETpall. 4 4 0 0 2
14 [TpunoxeHns UHTErpaa. 4 4 0 0 2
15 HecobcTBeHHBIE MHTETPAIbI. 4 4 0 0 2
16 I"amma u Oeta hyHKIMK 4 4 0 0 3




|Bcero 3a 1 cemectp | 64 | 64 | 0 | 0 | 34
Bropoii cemecTp
1-2 Psaanl 8 8 0 0 4
1 Umucnosblie psijibl 4 4 0 0 2
2 DYHKITMOHATBHBIC PSIIBI 4 4 0 0 2
3-8 DYHKIHH HECKOJIbKHX 24 24 0 0 12
nepeMeHHBIX
3 [Ipenen u HePEPBIBHOCT. 4 4 0 0 2
4 [IpouzBoHbIE U 4 4 0 0 2
muddepeHmab.
S) [Ipon3BoHbIE BBICIINX 4 4 0 0 2
nopsiikoB. @opmyna Tewsopa.
6 Uccnenoanue GpyHkuuu Ha 4 4 0 0 2
IKCTPEMYM
7 HesBnas hynkmms. 4 4 0 0 2
8 Y CII0BHBII 3KCTPEMYM. 4 4 0 0 2
9-11 |KpaTHble HHTErpaJbl 12 12 0 0 7
9 JIBOHBIE U TPOWHbIE UHTErPaJIb 4 4 0 0 2
10 3aMeHa MePeMEHHON B JIBOWHOM 4 4 0 0 2
Y TPOWHOM HHTErpaje
11 [TpunoxeHus KpaTHBIX 4 4 0 0 3
WHTETPAJIOB.
12-16 |KpuBosauHeliHbIe U 20 20 0 0 11
MOBEPXHOCTHbIE HHTErPAJIbI
12 KpuBonuneiinsie uHTErpaisl 1 4 4 0 0 2
pona
13 KpuBonunelinple nHTErpais 2 4 4 0 0 2
pona. Teopema I'puna.
14 [ToBepxHOCTHBIEC HHTETPATIBI | 4 4 0 0 2
pona
15 IloBepXHOCTHBIE HHTETPANIBI 2 4 4 0 0 2
pona
16 Teopewms! ['aycca n Crokca 4 4 0 0 3
Bcero 3a 2 cemecTp 64 64 0 0 34

Ipum.: Jlex — nexyuu, IIp — npaxmuuecxkue 3anamus / cemunapul, Jlab — nabopamopuvie 3aHamus,
Bueayo — eneayoumopnas konmaxmuas paboma, CPO — camocmosimenvras paboma.

6.2. Codepotcanue oucyuniunbl, CMpyKmypuposannoe no pasoeiam (memam)

Jlexyuonnwiu Kypc

Henenst HaumenoBanue pasgena / Copepxanue
TeMbl JMCHUIJIHHbI

1-2 OcHOBHbIC IOHATHSA

1 MHoxecTBa MHOXecTBa U Omepalnuu ¢ MHOXKECTBaMH (OOBEIUHECHHE,
nepeceueHne,  pasHoOCTb,  JIOMOJHEHHWe).  YucioBble
MHO)KECTBa  (HaTypajibHble, I1IeJble, pallOHAJIbHBIE,
uppalMoHalbHble) W HMX OCHOBHBIE CBOWCTBa. Mertoa
MareMatndeckod uHAykuuu. HepaBencTtBo beprymm.
dakropuanbl 1 OMHOMHATIbHbBIE KO UITMEHTHI.

1 GbyHKIIIHN [Tonstue dynkuuu. O6IaCTh ONpPENEICHUS U MHOMXECTBO
3HaueHui. I'paduk ynximm. OnpeneneHus U TpUMepBbL.

5




[Ipoo6pa3. CropbeKTHBHbIE M WHBEKTHBHbBIC (DYHKIIHH;
B3aMMHO-OJIHO3HAUHble (YHKIHMH, oOpaTHas (yHKIIHS.
Monotonnsle  ¢ynkuuu.  Kommosumust — GyHKUIUH.
[lapannenpHplii IEpeHOC, MacIITaOMPOBAaHUE, OTPAKEHHE
OTHOCHUTEJIBHO OCEH.

Anrebpa u TpPUTOHOMETPUS

CreneHu,
byHKIHIH,

byHKINH,
oOpaTHbIe

DOneMeHTapHble  (QYHKIIMM W CBOMCTBA.
MOJTMHOMHAJIbHBIE u panMoHaIbHbIC
SKCIIOHEHIIMANIbHBIE W JIorapuMUYecKue
TPUTOHOMETPUYECKHE byHKIIUN u
TPUTOHOMETpHUUYECKUE QYHKITUH.

IIpenen u HenmpepbLIBHOCTH

Teopus BEILIECTBEHHBIX
yucen. [lonHora MHOXecTBa
R.

OrpaHuueHHbIE MHOXKECTBAa. BepxHss rIpaHb, HWKHAA
rpanb. Cynpemym, HMubunym. CBoiCTBa MOJTHOTH U
oTnenuMocTH. Teopema 0 CyleCTBOBAHUN TOYHOM BEpXHEN
I'PAHU OFPAHMYEHHOI0 CBEPXY MHOXKECTBA.

45

[Ipenen mocneqoBaTENbHOCTH

[Ipenen mnocnenoBaTenbHOCTH. CBOMCTBA CXOASIIMXCA
MOCIIeI0BaTENbHOCTEN (apuMETHUYEeCKHEe U CBSI3aHHBIE C
HepaBeHCTBaMHM ). Teopema «o AByX moiunenckuxy. [Ipenen
MOHOTOHHOM OIpaHMYEHHOM MocieaoBaresbHOCTU. Hucno
Oiinepa. Teopema o0 BIOXKEHHBIX OTpe3kax. YacTudnbie
npenenbl, BEpXHHE M HWXKHHE Tnpenensl. Teopema
bosibiiano-Beiiepuirpacca.

IIpenen pynkuuu.
HenpepbIBHOCTS.

[Ipenen ¢pynknuu. JBa onpenenenus npeaena (mo ['eitne u
no Komm), ux skBuBaneHTHOcTh. CBONCTBa (QYyHKIHHA,
UMEIOIIMX Mpejaenbl (JIOKaJIbHOE IOBeleHUe (QYHKIU,
apu(MeTHYECKHEe CBOWCTBA M CBOWCTBA, CBS3aHHBIE C
HepaBeHCTBaMu). OAHOCTOPOHHME Npeesbl, 0ECKOHEUHbIE
mpenensl W OpeAensl  Ha o OeckoHewyHocTd.  JIBa
3aMeyYaTresIbHBIX IpeAena. beckoHeuHo Oombline U
6eckoneuno Manble pyakun. Cumsoinsl Jlangay (o- u O-
CUMBOJIBI). JIoKanbHbIE CBOICTBA HEMIPEPBIBHBIX (DYHKITUI.
Knaccupukanusa  Touek  paspeiBa.  HempepbiBHOCTB
OCHOBHBIX 3JIEMEHTapHBIX (GyHKIMHA. CaoiicTBa
HENpEephIBHBIX Ha oOTpe3ke (yHkuuid. PaBHOMepHas
HenpepbiBHOCTB. Teopems! Beliepmtpacca u KanTtopa.

7-11

JAuddepennnanbHoe HCHHCIECHHE

[IpousBoaHbIE
JIEMEHTAPHBIX (QYHKIUH.
[IpaBuna
muddepeHmpoBaHus.

[TonsiTue  MPOM3BOIHOM, €e  MEXaHWYEeCKHl |
TEOMETPUUECKUN CMBICHI. YPAaBHEHMsI KacaTEJIbHOM U
HOpMaJbHOU NpsAMOH K rpaduky. JuddepenuupyemocTs,
mipdepennman. HenpepbBHOCTh auddepeHmpyemMont
¢yukuu.  [lpaBuna  auddepeHurpoBaHUs  CyMMBI,
npou3BefieHus, 4acTHoro. [IpomsBomHas  oOpaTHOU
dbyHKIIIH. [IponsBognass  KOMIO3UIMHM  (PyHKIIHIL.
WuBapuanTHOCTH NepBoro nuddepennuana. [punoxenus
MEepPBOrO muddepennmana K MPUOJIMKEHHBIM
BbIuucyieHUsIM. Jlorapudmuyeckasi Mponu3BOAHAS.

Teopemsbl Posud, Jlarpanxa,
Komn.

Teopemsbl Poms, Jlarpanxka, Komn.

[TpounsBogHBIE BBEICIITUX
MOPSIAKOB

Beicmie  mpoW3BOMHBIE  HEKOTOPBIX
¢bynkuuit. opmyna JleliOHuIA.

3JIIEMEHTaPHBIX

10

®opmyna Telnopa u ee
IIPUJIOKEHHUS

®opmyna Teinopa ¢ octaTouHbIM iieHOM B ¢popme [leano
u Jlarpanxa.




11

[Toctpoenue rpagukoB
byHKIMIA

MOHOTOHHOCTb, DKCTPEMYMBI,  BBIIYKJIOCTb, TOYKHU
nepernda, acUMIITOTHI (HAKIOHHBIE, TOPU30HTAJIbHBIE U
BepTUKAJIbHBIE). PucoBanme rpadukos.

12-16

HNHTerpajbHoe ucUncjieHne

12

Heonpenenennslii HHTErpal.
[IpaBuna u meToabl
WHTETPUPOBAHUS.

[TepBooOpasnas. Heonpenenenusiii wHTErpan. Tadmuia
nepBooOpasHeiX. [IpaBuiaa W METOIBI WHTETPUPOBAHUS.
JIuneitHocTh MHTErpana. MHTErprpoBaHue Mo 4acTsM U C
MOMOIIbI0 3aMeHbl. VIHTerpupoBaHuEe palnUOHAIbHBIX,
UppalMOHANIBHBIX M TPUTOHOMETPUUYECKUX (PYHKLIHUH.
JuddepennnanbHblil OHHOM.

13

OnpeneneHHblid HHTErpall.

[nomane kpuBOodMHEHHOW Tpaneuun. OnpeaeneHHbId
nHrerpasn. HMurerpupyemocts. Kitlacc uHTErpupyemsIx
¢bynkumii  Ha  orpe3ke. CBOWCTBA  ONpEICICHHBIX
HWHTETPAJIOB: aJIMTUBHOCTb, JUHEHHOCT,
MOJIOKUTEIBHOCT, MOHOTOHHOCTb, BEpPXHSS W HWKHSA
rpanuipl. MHTerpansHoe cpennee. @opmyna HeroTona-
JletiOHuLA.

14

[IpunosxeHus uHTETpaA.

[IpusioxkeHust ONpeneNeHHbIX HWHTErpaJIoB: IUIOWAAUA B
JIEKapTOBOM M TOJSIPHOM CHCTEMax KOOpAHWHAT, JJIWHA
nyri B 2-D um 3-D; o0beMm Ten ¢ HCHOJIb30BaHUEM
IIJIOIA/ICH TIOTIEPEYHBIX CEUCHUM, 00BEM Tella BPAIllCHHS;
IJIOIIAb TOBEPXHOCTH BpAILCHMS; Macca, KOOPAMHATHI
1eHTpa Macc u 1p. Teopemsl ['ynpanHa.

15

HecoOcTBeHHBIE MHTETPAIIBI.

HecoOcTBeHHbIE MHTErpaiibl (HEOrpaHUYEHHbIE 00JacTH,
HEOIpaHUYEHHbIE  MOJBIHTErpaibHbIE  BBIPAXKEHUS).
CX01MMOCTb, paCX0UMOCTh HECOOCTBEHHBIX HHTETPAIOB.
WnuTerpanasl  OT  MOJIOKUTENBHO3HAYHBIX  (DYHKIIMIA,
HEOTrPaHUYEHHBIE MOJBIHTETPAJIbHBIE BHIPAYKEHUS U (WJIH)
HEOrpaHNWYEHHbIE o0nacTu uHTerpupoBaHus. IlpusHak
CPaBHEHHS M ACHUMIITOTHYECKUM NpPU3HAK CpPaBHEHUS.
AbGcoutoTHas U ycloBHas cXoauMocTh. [Ipusznaku AGens u
Jupuxie.

16

I'amma u G6eta pyHKIMN

bera, 'amma ¢ynkiuu. UnTterpanst [lyaccona u Aupuxie
W WX IPWIOKEHUS TPH BBIUUCICHUU ONPEIEICHHBIX
VHTETPAJIOB.

Psaabl

HucnoBele psabl

Psanpl ¢ HeoTpuLaTeNbHBIMU UYJIEHAMH: pPAIUKaIbHBIN
npusHak, JlanmamOepa Npu3HAK, MHTErPAlbHBIA HpPU3HAK
CXOAUMOCTU. AOCOIIOTHO U YCJIOBHO CXOMSILIUECS PSABI.
3HakonepemeHHble psaabl. [Ipusnak Jleiouuna. [Tpusnaku
AGens u lupuxie.

OYHKIIMOHATBHBIE PSIBI

Psanwl pynkuuit, crenennslie psaabl. Pan Telnopa. O6nacts
CXOIMMOCTH. BpluncieHue CyMMBI CTENEHHOIO psaa
TQpepeHIIMPOBAHNEM UIH HHTETPUPOBAHUEM.

(I)yHKHI/II/I HECKOJBKHUX NNEPEMECHHBIX

[Ipenen n HENPEPBIBHOCTS.

EBkiimoBo mpoctpanctBo R". MHOXeCTBa - OTKpBITOE,

3aMKHYTOC, TpaHHUIA. HHHGfIHO-CBSBHLIC, HCCBA3HBIC
MHOKECTBA, KOMITIOHCHTbBI CBs3HOCTH, BBIITYKJIBIC
MHOKECTBA, KOMIIAKTHBIC MHOXXCCTBA. CKaHHpHLIC

¢bynakuu. O6mnacts onpenenenus. Jluauu yposus. [Ipenen
U HempepblBHOCTh  (QyHKIM. CBolicTBa (QyHKIHH,
HETPEepHIBHBIX ~ HAa  KOMIAakTax  (OrpaHWYEeHHOCTb,
MUHHMaJIHbHOE H MAaKCUMAIIbHOE 3HAUYCHUS).




CpoiicTBa (yHKINH, HENPEPHIBHBIX HA JIMHEHHO CBS3HBIX
MHOXECTBaX (MPOMEKYTOYHBIC 3HAUCHHS).

4 [IpounsBoaHbIe U YacTHble NPOM3BOJAHBIE NEPBOIO MOpPSAKA M TIPAJUCHT.

muddepeHrab. JuddepenunpyemMocTsp, JIOCTAaTOYHOE yCIIOBUE
muQepeHIMpPOBaHUS. YpaBHeHUs KacarelnbHOU
IUIOCKOCTU M  HOpPMaJIbHOW MpsAMOH K  TIpaduky
(moBepxHocTH). JuddepeHnuan u ero NpuiIoKeHUs s
npuONMXKEeHHbIX  BbluucieHuil.  [IpomsBomnas 1o
HalpasJeHUI0. [ eOMeTpUYECKUI CMBICII I'PaIUEHTA.

3) [Ipon3BoiHbIE BBICIINX Bropsle yacTHbIE IPOM3BOAHBIE U YACTHBIE IPOU3BOHBIE
nopsaakos. opmyna Oosee BbICOKOTrO mopsiika. CMmelaHHble NMPOU3BOIHbBIE U
Teitnopa. teopema IlIBapma. duddepenuunans BToporo u 0Ooiee

BbICOKUX nopsiakoB. Dopmymna Teinopa.

6 HccnenoBanue pyaknun Ha |Toukn skcTpemyma (YHKIMM; CTallMOHAPHBIE TOYKH.

JKCTPEMYM Heo6xonumoe ycnoBue skcrpeMyma. BTopble yacTHbIE
npou3BoaHbIe U MaTpulla ['ecce. KBagpaTuunsie GopMsi.
Kanonunueckas dopma KBaJlpaTU4YHON (bopMBL.
[TonoxxurenbHO-0Npe/Ie/IEHHBIE, OTPULIATENILHO
ONpEACICHHBIE W  HEONPEAEICHHBbIE  KBaJApaTUYHbIE
dopmel. Kpurepuii CunbBectpa. JlocTatrounoe ycioBue
JIOKQJIBHOTO DKCTPEMYyMa.

7 HesBHast GpyHKIMS. Teopema o HesBHOM (QyHKUMU. BbruncieHue yacTHBIX
IPOM3BOJHBIX HEsIBHOM (QyHKIMM. PaznoxeHune HESBHBIX
¢byskmuil o ¢opmyne Teinopa. DKCTpeMyM HESIBHOMN
byHKIHH.

8 Y CIIOBHBII 3KCTPEMYM. Meton MHOXHUTENEH Jlarpanxka.

9-11 KpaTtHble nHTErpaJjibl

9 JIBOliHbBIEC U TPOHHBIE N3mepumbie mHOkecTBa. Muterpan Pumana. Kiaccbl
HHTETpaJibl UHTETPUPYEMBIX  (YHKIHUH. CBolicTBa  KpaTHBIX

VUHTETPAJIOB.

10 3aMeHa epeMeHHOH B 3amMeHa mnepeMeHHOW B JABOMHOM W TPOWHOM HUHTErpalie
JBOMHOM U TPOMHOM SxoOuan. IlonspHble, chepuueckne U LUIMHIPUYECKHE
WHTErpasie KOOpPJMHATBHI.

11 [Ipuiio>xeHns KpaTHBIX Brruucnenne o6bema, Macchbl, KOOpAWHAT LIEHTPaA Macc.
WHTETPaJIOB.

12-16 KpuBoJsnHeiiHbIe M TOBEPXHOCTHbIC HHTErPAJIbI

12 KpuBonuuelinble nHTErpansl |BerunciaeHne KpUBOIMHEWHBIX HHTETpaJIoB | pona.

1 pona

13 KpuBonuHuelinble nHTErpansl |BelunciaeHne KpUBOJIMHEMHBIX MHTETPAIOB 2 poja.
2 pona. Teopema I'puna. Teopema ['puna. Beruncnenue miomanei.

14 IToBepxHOCTHBIE MHTErpaibl |BblunciaeHre NOBEPXHOCTHBIX MHTErpajgoB | poja st
1 pona napaMeTpUuecK 3aJaHHON MOBEPXHOCTH, a TaKXke s

SIBHO 33JJaHHOW NTOBEPXHOCTH.

15 [ToBepxHOCTHBIC UHTETpABl |BBIUKCICHNE MOBEPXHOCTHBIX HMHTETPAJIOB 2 poaa s

2 pona NapaMeTPUYECKH 3aJaHHOM TOBEPXHOCTH, a TaKXKe IS
SIBHO 33JIAHHOW MOBEPXHOCTH.

16 Teopemsl ['aycca u Crokca |CkansipHble W BEKTOpHblEe mojs. Porop, auBepreHIus,
rpagueHt. Teopema I'aycca-Octporpanckoro. Teopema
Crokca. IloTeHManbHOE W COJNEHOMIAIBHOE BEKTOPHBIE
OIS

HpaxmuquKue/cemuHapCKue SAHAMUA

| Henenss | HanmenoBanme pasnena / |

Conep:kanue




TEMbI JTUCHHUIIJINHBI

1-2 OcHOBHbIE IOHATHSA
1 MHuosxecTBa MHoskecTBa U Omnepaluu ¢ MHOXKECTBaMu (00beIuHEHHE,
IepeceyeHue, pa3HOCTb, JIOTIOJIHEHHE). Meton
MaremaTtuuecko wuHAyknuu. HepaBenctBo bepnysim.
dakropuanbl 1 OMHOMHAIBHBIE KO (UITMEHTHI.
1 byHKIMH OO6mactp ompeneneHuss U MHOXECTBO 3HaveHuWil. ['paduk
¢ynkuuu.  IlocTtpoenue  TpaguKOB  C¢  MOMOIIBIO
NapajuiesIbHOTO MepeHoca, MaCIITA0UPOBAHUS, OTPAKCHHUS
OTHOCHUTEJIBHO OCEH.
2 Anrebpa u Tpuronometpusi  |Pernenue ypaBHeHUH U HEpAaBEHCTB
3-6 IIpenen u HenpepbIBHOCTH
3 Teopus BCLICCTBCHHBIX | BepxHsist TpaHb, HIDKHSA rpanb. Cynpemym, UHbuHyM.
gucen. [lonHora MHOXecTBa
R.
4-5 [Ipenen nocnenoBarenvHocTH ([Ipenen mnocnenoBarenbHOCcTH. CBOWCTBA  CXOISIIUXCS
MOCTIEI0BAaTENbHOCTEN (apupMETHUECKHE U CBSI3aHHBIE C
HepaBeHCTBaMHM ). Teopema «o AByxX moiunenckuxy. [Ipemen
MOHOTOHHOM OTPaHMYEHHOM MOCIeA0BaTEIbHOCTH. YHnCI0
DOiinepa. YactuuHble TpeneNbl, BEPXHHE U HIDKHUE
IpeIeIbl.
5-6 lpenen pyHkumy. [Ipenen ¢pynkmuu. JBa onpenenenus npexaena (mo ['eitHe u
HenpepbisrocTs. no Kommwm). Beruncnenune mnpenenoB. OmQHOCTOPOHHHE
npenenbl, OECKOHEYHbIE Tpelenbl M MpPefesibl  Ha
O6eckoHeyHocTu. /[Ba 3ameuartenbHbIX mpezena. CHMBOJIBI
Jlanmay (o- m O-cumBonbl). Krnaccudukamust Todek
paspbiBa. HemnpepbIBHOCTH OCHOBHBIX  3JEMEHTapPHBIX
(GyHKIHH.
7-11 JAuddepennnanbHoe HCHHCTCHHE
7 IIpon3sBousIe . VYpaBHEHHsI KacaTeJbHOM M HOPMAJIBHOM IIPSIMOM K
f-?pe g;&gapm’lx ymzui. rpaduxy. Iudpdepennuan. Ilpauna muddepenupopanus
mddepeHIIpoBaHHSL. CyMMBbI,  Tpou3BeleHus, d4actHoro. IIpousBonHas
oOpaTHOW  (QyHKIUH. [IponsBonHas  KOMIO3MLIMU
¢byakiuii. [lpunoxenuss mnepBoro guddepeHumnana K
NpUONMKEHHBIM  BbluMcieHusM.  Jlorapudmuueckas
IIPOU3BOJIHASI.
8 Teopems! Ponns, Jlarpanxa, |Teopemst Poms, Jlarpanxka, Komm.
Komm.
9 [Ipon3BoiHbIE BBHICIINX Bericmiye mpon3BoiHbIE HEKOTOPBIX 3JIEMEHTAPHBIX
TIOPSIKOB ¢ynkuuit. dopmyna JleliOHuIA.
10 ®opwmyna Teitsiopa u ee ®opmyna Teiisiopa ¢ OCTATOUYHBIM WIEHOM B (hopme
MIPUIOKEHUS [leano u Jlarpanxa.
11 [Toctpoenue rpaduxos MOHOTOHHOCTB,  3KCTPEMYMBI,  BBIITYKJIOCTb, TOYKHU
byHKuni nepern0a, acCUMNTOTHI (HAKJIOHHBIE, TOPU3OHTAJbHbBIE U
BepTHKaibHbIE). [locTpoeHne rpadukos.
12-16 HHTerpajibHOe HCUHNCICHHE
12 Heonpenenennsii unterpan. |[leppooOpasnas. Heomnpenenenusiii uuTerpan. Tabmuna

IIpaBuna u MeTOIBI
WHTETPUPOBAHUS.

nepBooOpa3HbiX. [IpaBuna M MeToJbl MHTErPUPOBAHMUA.
JIuneniHOoCTh MHTETpana. VIHTErpupoBaHue Mo 4acTsiM U C
MIOMOLIBI0 3aMeHbl. [IHTerpupoBaHHe palMOHAIBHBIX,
UppalMOHANIBHBIX M TPUTOHOMETPUUYECKUX (PYHKLHUH.
JuddepennnanbHbIil OHHOM.
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OnpeneneHHblil UHTErpal.

[Inomanps kpuBoiMHEWHON Tpanenuu. OnpenencHHbIN
nnarerpas. @opmyna Herorona-Jleitbuua.

14

IIpunosxeHus uHTETpAIIA.

[IpuioxkeHust ONpeneNeHHbIX HWHTErpaJioB: IUIOWAAUA B
JIEKapTOBOM M TOJSIPHOM CHCTEMax KOOpAHWHAT, JJIMHA
nyru B 2-D u 3-D; o0BeM Tenm ¢ HUCHOJIb30BaHUEM
IO IeH TIOTIEPEYHBIX CEUCHUM, 00BEM Tella BPAIllCHHS;
IJIOIIAb TOBEPXHOCTH BpAILEHMS; Macca, KOOPAMHATHI
LIeHTpa Macc u ap. Teopemsl ['ynpauna.

15

HecoOcTBeHHbIe HHTErpabI.

HecoOcTBeHHbIE MHTETpasibl (HEOTpaHUYEHHBIE 00JIacTH,
HEOTpaHWYEHHBIC  MOJBIHTETPAIbHBIE  BBIPAKEHUS).
CX01IMMOCTb, PAaCXOIUMOCTh HECOOCTBEHHBIX HHTETPAIOB.
WuTerpansl  OT  MOJIOKUTENBHO3HAYHBIX  (DYHKITHIA,
HEOTPaHUYEHHBIE MOABIHTETPATIBHBIC BBHIPAKEHUS U (UIJIH)
HEOrpaHWYEHHBbIE ob0nacTu uHTErpupoBanus. Ilpusnak
CpPaBHEHHUS U AaCHUMIITOTHYECKHA MpPHU3HAK CpPaBHEHUS.
AOGcoutoTHas U yCIIOBHAs CXOIUMOCTb. [Ipu3naku AGens u
Hupuxie.

I'amma u Geta GpyHKIMN

bera, 'amma @ynkuuu. Uurerpanst [lyaccona u Aupuxiie
U UX IPWIOKEHUS TPU BBIUUCICHUH ONPEICIICHHBIX
MHTETPAJIOB.

Psaabl

YHucnoBele psiabl

Psagpl ¢ HeoTpuLIATENbHBIMU YJIEHAMM: pPaJUKaIbHbBIA
npu3Hak, JlamamOepa mMpU3HAK, MHTErPalbHBIA MpPU3HAK
CXOUMOCTH. AOCOIIOTHO U YCIIOBHO CXOJISIIIIUECS PSIJIBL.
3unakonepemennbie psaabl. [Ipusnak Jlenouuna. [Ipusnaku
AGens u lupuxie.

OYHKIMOHAIBHBIE PSIBI

Psaner pynkumii, crenennsie panasl. Pan Teitnopa. O6nacts
CXOJMMOCTH. BplUuCI€HHE CYyMMBbI CTEIEHHOTO psiaa
mudepeHIMPOBaHUEM WU UHTETPUPOBAHUEM.

@DYHKIMHU HECKOJIbKHUX NepeMeHHbIX

[Ipenen n HeNPEpBIBHOCTS.

MHokecTBa - OTKPBITOE, 3aMKHYTO€, Tpanua. JInHeiHo-
CBA3HBIC, HECBA3HBIE MHOKECTBA, KOMIIOHEHTHI CBSI3HOCTH,
BBIITYKJIBIE ~ MHOXKECTBA,  KOMIIAKTHBIE  MHOXECTBA.
Oynkiun. O6nacts onpenenenus. Jlunuu yposas. [Ipenen
1 HENPEPBHIBHOCTh (DYHKITHH.

[IpousBogHbIie 1
g depeHInabl.

YacTHbple TPOU3BOAHBIE NEPBOTO MOPSAAKA W TPAJAUEHT.
JuddepenunpyeMocTsb, JIOCTaTOYHOE YCIIOBHE
nudhepeHIUPOBaHMSL. VYpaBHeHus KacaTeJbHOU
IUIOCKOCTH ¥ HOpPMallbHOM  mpsMoil Kk rpaduky
(moBepxHocTH). HuddepeHiman u ero mpuIoKEHUS I
MIPUOTIM>KEHHBIX BBEIYHCIICHUN. [TpownsBogHas o
HarnpasJieHU10. [ 'eoMeTpuuecKuil CMbICI I'paIuEHTA.

[Tpon3BoaHBIE BEICIINX
nopsiikoB. @opmyna
Telnopa.

Bropslie yacTHbIE TPOM3BOAHBIE U YACTHBIE TPOU3BOHBIE
6osee BhICOKOTO Topsiika. CMemaHHble MPOU3BOIHBIE U
teopema IlIBapua. duddepenunanst Broporo u 0Ooisee
BBICOKHX NOpsAKoB. Dopmyna Tennopa.

HccnenoBanue GyHKIIMM Ha
KCTPEMYM

Touku »sKkcTpeMyMa (QYHKIUHM; CTallMOHApHBIE TOYKH.
HeobxonuMoe ycnoBue skcTpeMyma. BTopble uacTHbIE
npou3BojHble U Matpulla ['ecce. KBagpaTuunsie GopMsl.

Kanonnueckas dopma KBaJApaTUYHOMN (bopMBI.
[TonoxkuTenpHO-ONpeaEeIICHHBIE, OTPULIATENEHO
ONpEACICHHBIE M  HEONpPEAEIEHHBbIE  KBaJpaTU4YHbIC
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¢dopmbl. Kpurepuit CunbBectpa. JlocTaTrounoe yclioBue
JIOKQJILHOTO SKCTPEMyMa.

7 HesBHast QyHKImS. Teopema o HessBHON (yHKIUH. BbluncieHune yYacTHBIX
MPOU3BOJHBIX HEIBHOW (QyHKIMH. Pa3nojkeHne HEsBHBIX
¢bynkuuii mo Qopmyne Teitmopa. DKcTpeMyM HEsIBHOU
byHKIIHN.

8 Y CIIOBHBIN KCTPEMYM. Merton MHOXuUTENEH Jlarpanxka.

9-11 KpaTnble uHTErpaJisl

9 JIBOViHBIE U TPOMHBIE BrrunciieHne KpaTHbIX UHTETPAJIOB.

WHTETpaJIbl
10 3aMeHa epeMEeHHON B 3aMeHa NEPEMEHHON B JBOWHOM W TPOWHOM HHTErpaje
JIBOMHOM U TPOMHOM SAxobuan. IlonsipHble, chepuyecKkue W IWIMHIPUUECKUE
WHTErpajie KOOPJIMHATBHI.
11 [IpunoxxeHust KpaTHbIX Boruncnenmne o6bema, Macchl, KOOPAMHAT IIEHTpa Macc.
UHTETPAJIOB.
12-16 KpuBoJsimHeiiHble M1 TOBEPXHOCTHbIE HHTETPAJIbI
12 KpuBonunelinpie naTerpans! |Bpruncienne KpuBOIMHEHHBIX HHTETpasIoB 1 pofa.
1 pona
13 KpuBonunelinbie naTerpansl |Bplunciaenre KpUBOJMHEMHBIX MHTETpaJoB 2 poja.
2 pona. Teopema ['puna. Teopema ['puna. Beruucnenue miomasei.
14 [ToBepxHOCTHBIE UHTErpalibl |BpluKcIeHnEe NMOBEPXHOCTHBIX HHTErpajioB 1 poja and
1 pona NapaMeTpUuecKu 3a/JaHHOM MOBEPXHOCTH, a TaKXKe s
SIBHO 33JJaHHOM MOBEPXHOCTH.
15 [ToBepxHOCTHBIC UHTETpaIbl |BBIUKCICHNE MOBEPXHOCTHBIX HMHTETPAJIOB 2 poaa s
2 pona rapaMeTpUYECKH 3a/laHHOM IMOBEPXHOCTH, a TaKXKe s
SIBHO 3aIaHHON NTOBEPXHOCTH.

16 Teopewmsl I'aycca u Crokca |CkansipHble M BeKTOpHble moJisi. Porop, nmBepreHuus,
rpanuent. Teopema ["aycca-Octporpaackoro. Teopema
Crokca. IloreHunanbHOE U CONEHOUIAIBHOE BEKTOPHBIE
TIOJIS1.

7. NIEPEYEHDb YUYEBHO-METOAUYECKOT' O OBECIHHEYEHUA JJIA

CAMOCTOSTEJABHON PABOTHI OBYUYAIOIIUXCS IO JUCHUITIIUHE

CryneHTaM peKOMEHIYIOTCS CIeIYIOIIe METOANYECKHE TOCO0Hs, TOATOTOBICHHbBIE MTPEToAaBaTeNIMU
Kadeaphl BBICIICH MAaTEMAaTHKU:

P.X  Anmaes, A.I. Cnecapes,

Humeepanvl 3asucawue om napamempos. YueOHUK K Kypcy

"Mamemamuueckuui ananuz". Obnunck: MATD HUAY MUDU, 2012. — 80 c.

8. ®OHJ OIIEHOYHBIX CPEJACTB JJs TPOBEJAEHHWSA TEKYIIEM W
MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCSA MO JUCIHUATIIIMHE

8.1. Ces13b Mexkay popMUpyeMbIMH KOMIIETEHIIUSIMU M (JOPMAMU KOHTPOJISI HX OCBOEHUS

Ne KonTtposanpyemsie pa3aeiibl Nuaukarop nocTuxeHus HanmenoBanme
n/n (TemMbl) TUCUMILITHHBI KOMIIETCHIIM U OLICHOYHOI0 CPeCTBA
TeKylIeHd 1
NPOMEKYTOYHOM
arTecTalu
Tekymas arrectauus, 1-if cemecTp
1. OcHOBHbIE IOHATHSA 3-VKE-1; Y-VKE-1; B-YKE-1 |KP 1
2. IIpenes u HempepLIBHOCTH 3-OIIK-1; V-OIIK-1; B-OIIK-1
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3. JMuddepennnaibuoe KP 2
HCYHCJIEHHE
4. HNHuTerpajibHOe HCUHCIEHUE
IIpomexxyTouHasi arrecranus, 1-ii ceMecTp
JK3aMEH 3-YKE-1; V-YKE-1; B-YKE-1 |[9k3ameHamuoOHHbIN
3-0OIIK-1; Y-OIIK-1; B-OIIK-1 |ouaer
Texyuiasi aTTecramnus, 2-ii ceMecTp
1. Paanl KP 1
2. DOYHKIUN HECKOJIbKHX
nepeMeHHbIX 3-VKE-1; V-YKE-1; B-YKE-1
3. KpaTHble HHTErpaJbl 3-OIIK-1; ¥Y-OIIK-1; B-OIIK-1 [KP 2
4. KpusosmmHeiinbie 1
NMOBEPXHOCTHbIE HHTETPaJIbl
IIpomexxyTouHasi aTTecTamusi, 2-ii ceMecTp
dK3aMEH 3-VKE-1; V-YKE-1; B-YKE-1 |9x3aMeHanMoHHbIi
3-0OI1K-1; Y-OIIK-1; B-OIIK-1 |ounjer

8.2. TunoBble KOHTPOJILHBbIE 32]aHNSI UJIM HHbIE MATEPHAJIbI, HEOOX0AMMbIe /IJIsl OLlEeHKU 3HAHUIA,
YMeHUIi 1 HABBIKOB, XapaKTePU3YOIIUX ITanbl GOPMUPOBAHUS KOMIIETEHIHI

@OHJI OLEHOYHBIX CPEJCTB IO JAUCLUUIIMHE OOECIIEYMBAET IPOBEPKY OCBOEHUS ILIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs] (KOMIETCHIIMH W MX HMHAWKATOPOB) MOCPEACTBOM MEPOMNPUATUN TEKyLIeH U
IIPOMEKYTOUHOM aTTeCTallMH 110 IUCHUIUIMHE.

OHGHO‘IHBI@ cpeacTBa IpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH]1 OLIEHOYHBIX CpPCACTB».

8.3. MeTonnueckne mMaTepualibl, Onpeae/siomue Npoueaypbl OLEHMBAHUS 3HAHWI, YMeHHIA,
HABBIKOB M (WJIM) ONBbITA [eATEJNbHOCTH, XapaKTEePU3YKIIUX J3Tanbl (OPMHUPOBAHUA
KOMIIeTeHIIMH

— Hrorosas arrtecranys No AMCLUUIUIMHE SIBISETCS MHTErpalbHBIM IOKa3aTelIeM KayecTBa
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUM M HABBIKOB OOYyYarOIIMXCS MO JAUCHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0J1€ TEKYILEH U MPOMEKYTOYHON aTTECTALIUH.

— Texymas arrecranus B CEMECTpe MPOBOAMTCS C IEJIbI0 OOECIeUeHUs: CBOEBPEMEHHOMN
0o0paTHOW CBs3M, AN KOPPEKUMU OOYy4YeHMs, aKTHUBHU3ALMHU CaMOCTOSATENBbHOM paboThl
o0yyJaronmxcs.

— IlpomexyrouHass arrecranuss NOpegHa3HadeHa il OOBEKTUBHOIO IOATBEPXKICHUS H
OLICHUBAHMs JOCTUTHYTBIX pE3YJbTAaTOB OOYy4YeHMs IIOCIE 3aBEepIICHUs HU3YyYCHHS
JTUCIUIUIAHBI.

— Texymas aTrecranus oCylleCTBIsSETCS /1Ba pa3a B CEMECTP:

o koHTpoibHas Touka Ne 1 (KT Ne 1) — BoicTaBisieTcs B 3J1€KTPOHHYIO BEJOMOCTh HE
no3iHee § Helenu yueOHOro cemecTpa. BkirodaeT B ceOsl OLIGHKY MepONpHUSTHH
TEKYIIEro KOHTPOJISI ayTUTOPHOM U CaMOCTOSITENbHON pabOoThl 00y4aroLerocs mo
paszenaM/TemMaM y4eOHOH IUCHUILTUHEI ¢ 1 o 8 Hexeno yueOHOro cemecTpa.

o koHTposdbHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3J1€KTPOHHYIO BEJJOMOCTh HE
no3iHee 16 Henenu yueOHOro cemectpa. Britoyaer B ceOst OLIEHKY MEpOIpHUITUI
TEKYIEro KOHTPOJS ayJUTOPHOM M CaMOCTOSATENBbHOM paboThl 0Oydaromierocs 1o
paznenam/TeMaM y4eOHOU TUCIUTIIMHEI ¢ 9 o 16 Henmemno yaeOHOTO ceMecTpa.

— Pesynbrarhl Tekymied M MPOMEKYTOYHOW aTTECTallMM MOJBOISATCS IO IIKaje OalIbHO-
PEUTHHTOBOM CUCTEMBI.
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1,2 cemectp

Jdran peUTHHrOBOM cucTeMbl / Heneasn bana
O1eHo4YHOE CPeaCTBO MuriMyM™ MaKcmys™
Tekyiasi aTTecTanus 1-16 36 - 60% ot 60
MaKCMMyMa

KontpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IIpoMesKyTOUHASI ATTECTALUS - 24 — (60% 40) 40
DK3aMeH -

DK3amenayuonnvlil duiem - 24 40
HUTOI'O no aucuuninxe 60 100

* - MUHHMaJIbHOE KOJUYECTBO OAJIOB 33 OIICHOYHOE CPENICTBO — ATO KOJIMYECTBO OalIOB, HAOpaHHOE
o0yJaromuMcsi, TPU KOTOPOM OIICHOYHOE CPEICTBO 3aCUMTHIBACTCSA, B MPOTHBHOM Cllydae
06y‘~IElIOHIHﬁC?[ AOJDKCH JIMKBUAUPOBATH MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJ0JKCHHOCTD IO TGKYHIGI\/JI
WX TIPOMEKYTOYHOM aTTecTalui. MUHUMAIbHOE KOJMYECTBO 0AJUIOB 32 TEKYIIYIO aTTeCTaIUIO, B T.4.
OT/IENIbHOE OIEHOYHOE CPEICTBO B €€ COCTABE, U MPOMEKYTOUHYIO aTTecTanuio coctaBisieT 60% ot
COOTBETCTBYIOIIUX MAaKCUMAIIbHBIX 0AJIJIOB.

8.4. lllkayia oleHKH 00pa30BaTeIbHBIX T0CTUKEHUI
HroroBast aTrrecralys 1o JUCHUILIMHE olieHuBaeTcs 1o 100-0abHOM ITKale | MpeACTaBIseT

cymMmy OaiioB, 3apaOOTaHHBIX OOYYAIOIIMMCS TPU BBIMOJHEHUWW 3aJaHUN B paMKax TEKyIIew u
POMEKYTOUHOM aTTeCTAIlH

Tpebosanusn K ypoeHio 0ceoeHus
YUeOHOIl OucUunIuHbl

Ouenka
ECTS

Cymma Ouyenka no 4-x 6annvhoil wikane

oannoe

OneHKa «OTJIIMYHOY» BBICTABIISETCA
00yyJaromemMycsi, €CJii OH TJTyOOKO
Y TIPOYHO YCBOWJI TPOIPaMMHBII
MaTepual, UCUEPIIbIBAIOLIE,
MIOCJIE0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €r0 M3JIaraer,
YMEET TECHO YBS3bIBATh TEOPUIO C
IIPAKTUKOW, UCIIONIB3YET B OTBETE
MaTepHal MOHOrpadu4ecKoi
JUTEpPaTyphl

5- «omauunoy/ «3aumenoy A

90-100

OHCHKa «XOPpOIIO» BBICTABIACTCA
oOyyaromemMycs, €ciid OH TBEPIO
3HAET MaTepuall, FPaMOTHO U TI0
CYIIECTBY HM3JIaraeT ero, He
JIOMYCKasi CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC

85-89 B

4 - «xopowioy/
«3a4umeHoy

75-84 C

70--74

D OreHKa «yIOBIETBOPUTEIHHOY
BBICTaBIIsIETCS 00ydaromeMycs,
€CJIM OH UMEET 3HAHUS TOJILKO
OCHOBHOT'0O MaTepuasa, HO He
YCBOMWJI €r0 JIeTAJIeH, T0MyCKaeT
HETOYHOCTH, HEJIOCTATOYHO

65-69

3 - «y0osremsopumenvroy/
«3a4umeHo»
E

60-64
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npaBUIbHBIE (POPMYITHUPOBKH,
HapyIIEHUS JIOTUHYECKOU
MOCJIEIOBATEILHOCTH B U3JI0KEHUU
IPOrpaMMHOT0 MaTepHalia

OneHka «Hey10BIETBOPUTEIBLHO»
BBICTaBIISIETCS O0yJaromemycs,
KOTOPBIM HE 3HAECT 3HAYUTEIILHOU
4acTH POrpaMMHOI0 MaTepHaia,
JIOITYCKAET CYIIECTBEHHbIE

F ommOku. Kak mpaBuiio, olieHka
«HEYJOBIETBOPUTEIBHOY CTABUTCS
00y4aroImuMcsi, KOTOpble HE MOTYT
MIPOJOIDKUTH 00yueHue 6e3
JIOTIOJIHUTEIIBHBIX 3aHATHH 110
COOTBETCTBYIOLIEH TUCIUIIJINHE

2 - «HEeYy0081emBOPUMENLHOY/
«He 3aUmeHO»

0-59

9. IEPEYEHb QCHOBHOI?I M JONOJIHUTEJBbHOMU YUYEBHOWM JIMTEPATYPHI,
HEOBXOJIUMOMU J1JIsA OCBOEHUA JUCHUITVIMHBI

@) OCHO8HaA yueOHas 1umepamypa.

1. bepman I'.H. COopHHMK 3amad Mo Kypcy MaTeMaTH4ecKoro aHammsa: yded. mocoowe/ I.H.
bepman. -22-e uza., nepepad. -CII6.: [Ipodeccus, 2007.-432 ¢. 250 k3.
2. Kysnuenos, JI. A. COopHUK 3aiaHuii TIO BBICIICH MareMaTuke. THUIOBBIC pacueThl: y4eOHOE

noco6ue st By3oB / JI. A. Ky3nenoB. — 14-e uzn., crep. — Cankr-IletepOypr: Jlans, 2022. — 240 c.
— ISBN 978-5-8114-9032-5. — TekcT : a5ekTpoHHbIH // JIaHb : 2IeKTPOHHO-OUOIHOTEYHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/183616. — Pesxum pocTyma: aj1s aBTOPH3. MOTb30BaTEICH.

3. HemunoBuy B.II. COopHUK 3a7au M ynpakHEHUM Mo MaTemaruueckomy aHanusy. M.: ACT
Actpens, 2007 r. — 300 3k3. - 13- u3zn., ucnp. - M. : CepBucHas kommanus, 2014. - 624 c.

0) OononHumenvHan yueonan a1umepamypa:

1. 3opuu B.A. MaTtematnueckuii ananus.T.1.M., MITHMO0,2012.

2. Tep-Kpukopos, A. M. Kypc marematnueckoro aHanusa : yuebHoe nocodue / A. M. Tep-Kpukopos,
M. U. llla6ynun. — 8- u3a. — Mocksa : Jlaboparopust 3nanuit, 2020. — 675 ¢. — ISBN 978-5-00101-
702-8. — Texkct: osnexkTpoHHBbIM // Jlanp : 21ekTpoHHO-OMOnMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/152036. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIHUMBIX JIJA
OCBOEHMUSA JUCIIUITJIMHBI

He tpebyercs

11. METOAUYECKHUE VYKA3ZAHUA JId OBYYAIOIIUXCA IIO OCBOEHHIO
JUCIHUIIVINHBI

Jleximu. [Ipu WM3y4eHUHM MUCUUIUIMHBI HEOOXOIMMO KOHCIEKTHUPOBATH JIEKIIUH, KPATKO 3aluChIBas
OCHOBHBIE€ OIpeACNICHHs, (OPMYIHPOBKH TEOPEM M OCHOBHBIE TYHKTHI WX J0Ka3aTenbCTB. Jms
IMOHUMaHUs MaTepralia JIEKIHUN U €ro Ka4eCTBEHHOI'O YCBOEHHUSI PEKOMEHYETCS 3a JIEHb JI0 CIIEIYIOLIEH
JIEKIIMY MPOYUTATh W MOBTOPUTH MaTepHall MO KOHCHEKTY. B ciiyyae BO3HUKIIMX BOIMPOCOB U3YUHTh
TEOPETUUECKHI MaTepuai o ydeOHUKY TUOO0 MOTyYUTh KOHCYIBTALMIO y TipernoaaBares. JXKenarenpHo
JIOTIOJTHUTEILHO MPOYUTHIBATh MaTepUall IO PEKOMEHI0BAaHHBIM y4eOHUKaM.

IIpakTuyeckue 3anatus. I1pu moAroTroBke K NpakTUYECKUM 3aHATUAM HAJ0 IPOUYUTATH TEOPETUUECKHUI
MaTepuall o TEME U MPOCMOTPETh MaTEPUAIIbI MPEIBIAYIIET0 CEMUHAPa U TOJIBKO MOTOM MPUCTYNATh K
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BBIITIOJIHCHUKO AOMAIIIHEIro 3aJaHusl. Ha HpaKTI/I‘-IeCKI/IX 3aHATHUAX AKTHUBHO y‘-IaCTBOBaTB B pa60Te
TPYMIbI, B CJIy4ae HEBBIMOJHEHUS OTEJIbHBIX 3aIaHUM 3a/1aBaTh BOMPOCHI MpenoaaBaTento. BaxHoe
3HAYCHHUEC HMECT CBOeBpeMCHHOG BBIITOJIHCHUEC I/IH,Z[I/IBI/II[yaJII:HI:IX JOMalIHUX BaHaHHfI. TI/IHOBBIG
3a/layd  MHIUBUIYAJbHOTO JOMAIIHETO 3aJaHus pa3OuparoTcs Ha MPAKTUYECKUX 3aHATHSX.
HeobxonuMo TmiatensHO pa30o0paThbcst U BBITOJIHUTH CBOE AHAJIOTUYHOE 33/JaHHE B YCTAHOBICHHBIN
MpernoiaBaTesieM CpoK. BEITTOIHEHHOEe MHANBUYaTbHOE 3a/1aHNEe — HEOOXO0IMMOE YCIIOBHE JOMYyCKa K
AK3aMEHY.

KoHntposbHas pabota. [Ipu moaroroBke K KOHTPOJIBHOM HEOOXOAMMO IOBTOPUTH TEOPETHUSCKHI
MaTepI/IaJI 10 JICKIIUSAM U yT-I€6HI/IKaM, HpOCMOTpCTB THUIIMYHBIC 3a4a4i 110 TEMC, KOTOpHe pemanncs Ha
3aHATHUSAX M B JOMAIIIHUX 33JIaHUSIX, PEIIMTh HECKOJIBKO 3aJ1a4 10 TeMe U3 COOpHUKA MHANBUIYaTbHBIX
3aJaHUH.

Ok3ameH. [Ipu moaroroBke Kk sK3aMeHy HEOOXOAMMO HM3YyYHUTh TEOPETHYECKUN MaTtepuajl, KOTOPBIH
BBIHOCUTCA HA DK3aMCH, I10 KOHCHGKTy HCKHHﬁ. I[JISI nquero IIOHUMAaHHUA UJIN B cnyqae BO3HUKHOBCHUA
BOIIPOCOB OOpaTUThCS K PEKOMEHIyeMbIM ydeOHUKaM uiu MHTepHeT-pecypcaM. Ha KoHCymbTanumsax
AKTHUBHO BBIICHATH BO3HUKIIIHNC BOHpOCBI. 3K3aMCH ABIISICTCA HTOFOBOI71 aTTeCTaHHeﬁ 110 HpeﬂMeTy 3a
CeMeCTp, MMOATOMY OH TpeOyeT CUCTEMATHU3AIIUU BCETO JICKIIMOHHOTO M NMPaKTHYeCKoro Marepuaia. s
VCICITHOW CcAauud JK3aMeHa TpeOyeTcss cHucTeMarudeckas paboTta B CeMeCTpe, AaKTHUBHAas
camocrosTenpHas pabora ¢ yyeOHukamu wnn MaTepHeT-pecypcamu. CoBeplIieHHO HE0OXOIUMO st
IIOATOTOBKHU K 3K33M€Hy BIIYMLII/IBO 1 BHUMATCJIIBHO BBIIIOJITHUTH I/IHIII/IBI/II[yaJII)HOC JOOMAalIHEC 3aIaHuC.
3ajauu 1o TUILY 3TOr0 3aJaHus YaCTO BCTPEUYAIOTCS HA SK3aMEHE.

12. MEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTHM, HCHOJb3YEMBIX IIPU
OCYHECTBJIEHUMN OBPA3OBATEJBHOI'O MNPOLECCA 1O JAUCIMUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanue HHPOPMAIIMOHHBIX TEXHOJIOTUH MPH OCYIIECTBIEHNH 00pa30BaTEILHOTO Mpolecca 1o
JUCLUIUIMHE OCYILIECTBISAETCSI B COOTBETCTBHM C YyTBepKJIeHHbIM llonoxeHuem 00 DneKTpoHHON
uH(popMalnoHHO-00pa3oBarenbHOU cpene UATO HUAY MUDU.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnone3yercss s peanuzanuu
00pa3oBaTeNbHBIX IPOrpaMM IIPU OYHOM, TUCTAHIIMOHHOM U CMEIIEHHOM pexxuMe o0ydenus. Cucrema
peanu3yeT Clenyoe OCHOBHBIE (DYHKITUU:

1) Co3naHue ¥ yrpaBiieHUE KJIaCCaMH,

2) Co3aHue Kypcos,

3) Opranu3anys 3amucy yJaruxcsi Ha Kypc,

4) [TpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl ydaiuxcs,

5) [Ty6nukanus 3a1anuil U1 y4eHUKOB,

6) Ornenka 3a/laHuid yJaruxcs, IpOBeICHUE TECTOB U OTCIISKUBAaHUE Mporpecca 00yueHus,
7) Opranu3anys B3auMoJIeHCTBUSL yHaCTHUKOB 00pa30BaTeIbHOTO MpoLecca.

Cucrema HHTCIpUPYETCA C OOMNOJHUTCIbHBIMU CCPBUCAMU, O6€CH€‘~II/IBaI-OHII/IMI/I BO3MOXXHOCTb
UCTIOJIb30BaHUS TaKMX (YHKUUH Kak pabouuii KajeHIapb, BUAEO CBsI3b, MHOTONOJb30BATEIbCKOE
peAaKTUpOBaHUE JOKYMEHTOB, CO3JaHHE (OPM ONMPOCHUKOB, NHTEPAKTHBHAS JOCKa JJIsi pUCOBAHUS.
ABTOpH3aIMs M10JIb30BATENCH B CUCTEME OCYIIECTBISETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuensv unghopmayuonnbvlx mexnonozuii

[Tpu ocymecTBIeHIH 00pa30BaTEIHLHOTO MPOIIEcca MO AUCIUTUINHE UCTIOIB3YIOTCS CIIEIYIOIINe
nH(OPMAaIMOHHBIE TEXHOJIOTHU:
— TIPOBEJCHHE OHJIAMH JIEKIMA U MPAKTUYECKUX 3aHITHHA C MCIIONB30BAaHHEM IpadruecKoro
TUTaHIIIeTa,;
— HCIOJB30BaHHE TEKCTOBOTO peaakropa Microsoft Word;
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— HCIOJB30BaHME TaOIMYHOTO peaakTopa Microsoft Excel;
— OpraHu3anys B3auMOJCHCTBHS C 00YYAIOIIUMHUCS MTOCPEICTBOM DIICKTPOHHOH TTOYTHI.

12.2. Ilepeuensv npozpammnozo obecneuenusn

1. TekctoBbii pegakTop Microsoft Word;

2. Tabnmuunslit penakrop Microsoft Excel;

3. PenakTop npesenrtanuii Microsoft PowerPoint;

4. Bpayzepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuens ungopmayuoHHbIX CHPABOUHBIX CUCHIEM
He tpeGyercs

13. OIMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IJIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

AynuTtopun, CHaO)KEHHBIE TOCKON M MEJIOM, UM JJOCKOM U MapKepaMu.
14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o06pazoeamenvHbIX MEXHON02UI, UCHOTIB3YEMBIX HPU  OCYULECHIBTIEHUU
obpazoeamenvro2o npoyecca no OUCYUNTIUHE

- IpPOBEpKa IPAaBUJILHOCTU BHIIIOJHEHUS JIOMAILIHETO 3aJaHus
- pelleHune 3a7a4 Ha CEMMHApax y JOCKU
- paboTa B KOMaHjie
- MO3rOBOM LITYpPM
- 3alIUTa BBIITOJHEHHBIX Pa0OT

14.2. @opmul opeanuzayuu camocmoamensvHol padomosl odyuarouwuxca (memol, blHOCUMbBLIE O
CamMocmoamenbHo20 U3YYEeHUsA; 60NPOCHL  ONA  CAMOKOHMPONA; MUNOGvle 3a0aHus 0.4
camonposepku

Temul, gvinoCUMbBIE 011 CAMOCHOAMEILHO20 UYHUEHUA
I'padux ¢pynkumn. Onpenenenus u npumepbl. CIOPbEKTUBHBIE U UHBEKTUBHbIE (YHKIIUHU; B3aUMHO-
olHO3HauHble (QYHKIUHU, oOpatHas GyHKuMA. MoHoToHHble GYyHKIUH. Kommosuuus QyHKIHH.
[TapannensHblil HEpeHOC, MaCIITAOUPOBAHUE, OTPAXKEHUE OTHOCUTEIBHO OCEH.
OnemeHTapHble (QYHKUINU U cBoMcTBa. CTeneHu, MOJIMHOMHUAIIbHBIE U pallMOHAIbHbIE (PYHKIIUH,
HKCIOHEHIMAIbHbIE U JorapudmMudeckue GyHKINUN, TPUTOHOMETPHUECKUE (PYHKIIMHN U 0OpaTHbIE
TPUTOHOMETpHUUECKHE QYHKIUH.

Bonpocwt ona camoxonmpona
MHoXxecTBa U ONepalud ¢ MHOXECTBaMU (0ObEIUHEHHE, TepeceyeHHue, Pa3HOCTb, JIOMOJIHEHHE).
YucnoBble MHOXECTBa (HaTypalbHblE, ILI€Jble, palllOHAJIbHbIE, UPPALMOHATIbHBIE) U UX OCHOBHbBIE
CBOMCTBA.
Metoa MaTteMaTH4eCKON MHIYKIIHH.
HepasenctBo bepuymn.
®daxTopuansl 1 OMHOMHAIBHBIE KOG (OULIUEHTHI.
[Tonstue pynxuu. O61acTh ONpeeNeHuss 1 MHOKECTBO 3HAUCHUH.
I'paduk dpyukuuu. Onpenenenus u npumepbl. CIOpbEKTUBHBIE U MHBEKTHBHBIE (DYHKLIMU; B3aUMHO-
OJIHO3HAauYHble (QYHKUUHU, oOpaTHas ¢yHkuuia. MoHoToHHble (yHKIMH. Kommosunus ¢GyHKIM.
[TapannenpHbIi IepeHoc, MaclITabupoBaHKUEe, OTPAKEHUE OTHOCUTENIBHO OCeHl.
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OnemeHTapHble (YHKIUU U CBOIMCTBA.

Cremnenu, MOJMHOMHANIBHBIE M pallMOHANbHbIE (DYHKIWHU, SKCIIOHEHIMAJIbHBIE U JOrapudMuyecKkue
(GyHKLIMHU, TPUTOHOMETpHUYECKUE (DYHKIIMH U OOpaTHBIE TPUTOHOMETPHUECKUE (DYHKITHH.
OrpaHu4eHHbIE MHOXKECTBA.

Bepxwusist rpanb, HuxHsIs rpanb. Cynpemym, nHpuHYM. CBOHCTBA OTHOTHI M OTAEIUMOCTH. Teopema o
CYILIIECTBOBAaHUH TOYHOI BEepXHEH rpaHd OrPaHUUEHHOTO CBEPXY MHOXKECTBA.

IIpenein nocie0BaTeaIbHOCTH.

CaoiicTBa CXOAAIIUXCS MOCIEAOBATEIbHOCTEN (apudMeTHuueckue U CBSI3aHHbIE C HEPABEHCTBAMH).
Teopema «0 IBYX MOJULEUCKHUX).

[Ipenen MOHOTOHHOM OTpaHUYEHHOM MMOCIIEI0BATEILHOCTH.

Yucno Ditnepa.

Teopema 0 BIOXKEHHBIX OTPE3KaXx.

YactuuHble Ipeienbl, BEPXHUE U HUKHUE NPEAEIIBL.

Teopema bosnbiiano-Beiiepirpacca.

[Tpenen pynkuuu. JIBa onpenenenus npeaena (mmo ['eitne u mo Komm), nX S5KBUBATEHTHOCTD.
CgoiicTBa (PyHKITUH, UMEIOIIKMX MPe/Ieibl (JIOKAIbLHOE MOBeeHne QYHKIINN, apu(METHIECKHUE CBOWCTBA
U CBOMCTBA, CBA3aHHBIE C HEPABEHCTBAMM).

OnHocTOpOHHHME TIpeiesbl, 06CKOHEUYHbIE MPEeIIbl U NMPeAebl Ha OECKOHEYHOCTH.

JIBa 3aMeyaTenbHBIX Ipeea.

beckoneuno 6obire u 0eCKOHEYHO Malible ()YHKIIHU.

CumBozsl Jlannay (o- 1 O-cuMBOJIBI).

JlokanbHble CBOMCTBA HETPEPHIBHBIX (DYHKIUH.

Knaccugukanus Touek pa3pbiBa.

HenpepbpIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CBolicTBa HENPEPBIBHBIX HA 0Tpe3ke (pyHKUUN. PaBHOMEpHas HENPEPHIBHOCTb.

Teopemsl Beiiepiirpacca u Kantopa

IlonsiTHE NPOU3BONHON, €€ MEXAHMYECKUN U I'€OMETPUYECKHNM CMBICI. YPaBHEHMs KacaTeIbHOM U
HOpMalbHOU mpsMoil k Tpaduky. Huddepenuupyemocts, auddepenuuan. HemnpepbBHOCTH
muddepenmmpyemoii ¢pyakimn. IlpaBuna auddepeHunpoBaHus CyMMBI, NMPOU3BEICHHS, YaCTHOTO.
[TpousBoanas o6patnoii pynkuuu. IIpomsBogHas kommnosunuu ¢yHkuil. NHBapHaHTHOCTH MEPBOTO
mupdepennmana. [lpunoxenuss mnepBoro guddepeHnrana K MNPUOIMIKEHHBIM BbIUHCICHUSIM.

Jlorapudmuueckas mpou3BogHAaS.
Teopemsbl Pomus, Jlarpanxka, Komm.

Bricmne mpou3BoHBIE HEKOTOPBIX JIEMEHTapHbBIX QyHKIMH. @opmyina JleiOHua.

®opmyna Teiinopa ¢ octatounsiM wiieHoM B popme [leano u Jlarpamxa.

MOHOTOHHOCTb, ~ AKCTPEMYMBI,  BBIYKJIOCTh, TOYKM Ieperuda, acUMOTOTHI  (HAKJIOHHBIE,
TOpU30HTaJIbHBIE U BepTUKaNbHBIE). [TocTpoeHue rpadukoB.

[TepBooOpasnas. Heomnpenenennsiii uHTerpan. Tabnuma mnepBooOpasHbiX. [IpaBuima u  MeTONbI
uHTErpupoBanus. JIMHeMHOCTh MHTErpana. MHTerpupoBaHue NO 4YacTAM M C IMOMOIIBIO 3aMEHBI.
WUuTerpupoBanue  palyoOHaJIbHBIX,  HUPPALMOHAIBHBIX M  TPUTOHOMETPUUYECKHUX  (PYHKIIMM.
JuddepenumanbHbIii OUHOM.

[Tnomane kpuBonuHenHoOM Tpaneuuu. Onpenenennbiil unterpain. ®opmyna Hetorona-JleioHuma.
[TpunoskeHns ONpENEIEHHBIX NHTETPAJIOB: IIJIOIAAN B IEKapTOBOW U MOJISIPHOM CHCTEMax KOOPANHAT;
nnuHa 1yru B 2-D u 3-D; 06beM Ten ¢ ucnofib30BaHUEM TIIOMIAJIEH TOTIEPEYHBIX CEYCHHH, 00hEeM Tela
BpallleHUs; IUIOLIA[b MOBEPXHOCTH BPAILLEHUS; Macca, KOOPAMHATHI LIEHTpa Macc U Ap. Teopemsl
['ynpauna.

HecoGcTBeHHble WHTErpajibl (HEOrpaHHMUYEHHbIE OO0JIACTH, HEOTPAaHWYEHHBIE MOJIBIHTETPAIbHbIC
BbIpaxeHus1). CXOAMMOCTb, PpacXOJUMOCTb HECOOCTBEHHBIX HHTerpajsioB. MHTerpaibl  oT
MOJIOKUTETHHO3HAYHBIX (DYHKIMH, HEOrpaHWYCHHBIE TOJBIHTETPATbHbIC BBIpAKEHUS W (WIIH)
HEOrpaHWYeHHbIe O0NacTh MHTEerpupoBaHus. [Ipu3Hak cpaBHEHHS M ACHUMNTOTHYECKHM MMpHU3HAK
cpaBHeHMs. AOCONIOTHAS U yCIOBHas cxoauMocTk. [Ipu3naku AGens u Jupuxie.

bera, 'amma ¢yukuun. Wurterpansr Ilyaccona um Jlupuxie v uUX NPWIOKEHUS TPU BBIUKCICHUU
OIIPEEIEHHBIX UHTETPAJIOB.
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Psanpl ¢ HeoTpUIIATEIbHBIMU YWICHAMH: PAJUKAIbHBINA NMpu3HaK, Jlanambepa mpuU3HAK, MHTETPATbHBIN
MPU3HAK CXOJUMOCTH. AOCOJIIOTHO U YCIOBHO CXOASIIMECS psiibl. 3HAKonepeMeHHble psabl. [IpusHak
Jleitonuna. [puznaku Abens u Jupuxie.

Psnpr gynkmuii, cremennsle psnabl. Psg Teitnopa. OO6nacTe cXOAMMOCTH. BBIYHCIEHHE CYyMMBI
CTETICHHOTO psiia AU GEepeHIIUPOBAHIEM UM HHTETPUPOBAHUEM.

MHoXecTBa - OTKpBITOE, 3aMKHYTO€, TpaHula. JIMHEMHO-CBSI3HBIE, HECBA3HbIE MHOXECTBA,
KOMITOHEHTBI CBSI3HOCTH, BBINYKJIbIE MHOXECTBA, KOMIAKTHbIE MHOXecTBa. @DyHkiuu. OOnacTh
onpezenenus. Jlunuu ypous. [Ipenen u HenpepbIBHOCTH QYHKITUH.

YacTtHble TPOU3BOIHBIE TIEPBOTO MOPsAIKA U IrpaaueHT. JuddepeHnupyeMocTb, J0CTaTOYHOE YCIOBUE
mubdepeHIMpoBaHUs. YpaBHEHHUS KacaTelbHOM IUIOCKOCTHM M HOPMAaJbHOW MpsIMOW K rpaduxy
(moBepxHoCTH). JuddepeHman u ero npuinoxeHus 1 TPUOIMKEHHBIX BerauciieHuid. [IponsBoaHas
10 HAIPABJICHUIO. [ '€OMETPUYECKUI CMBICII IPAIUEHTA.

Bropeie yacTHBIE TIPOM3BOJHBIC W YACTHBIC MPOU3BOJHBEIC OOJiee BBICOKOTO Topsiaka. CMemaHHbIe
npousBoaHbie U Teopema llIBapua. duddepenunanst BToporo u 0osiee BHICOKUX HMopsaakoB. Dopmya
Tewmnopa.

Touku skcTpemyma (QYHKIMH; CTallMOHAapHbIe TOYKW. HeoOxoaumoe ycinoBue skcTpemyma. Bropsie
YacTHBIE Mpou3BomHble W Marpuma ['ecce. Kampatwmunbeie ¢opmbel. Kanonwdeckas ¢dopma
kBagpaTuuHO  ¢dopMbl.  [lONMOXKHUTENBbHO-OMIPEICICHHBIE, OTPHUIATENILHO  ONpEAeTCHHbIE U
HeonpeaeneHHble KBaapatuunbie popmbl. Kpurepuii CunbBectpa. JlocTaTouHOE YCIOBUE JIOKATHHOTO
3KCTpEMyMa.

Teopema o HesiBHOU (pyHKIMU. BbruncieHne 4acTHBIX MPOU3BOAHBIX HESIBHOM (yHKIMU. Paznoxxenue
HesBHBIX (QyHKIHH 110 popmyne Teitnopa. IkcTpeMyM HEIBHOW (PYHKITUH.

VYcnoBHbIil 3kcTpeMyM. Meton MHOkHTENEH Jlarpanxka.

3aMeHa TMEepeMEeHHOW B ABOWHOM U TpoiiHOM wuHTerpane SxoOuan. I[lomspueie, chepuueckue u
UWIMHAPUYECKUE KOOPAUHATHI.

Brruncnenue o6beMa, Macchl, KOOPAUHAT IIEHTPA Macc

Brruucnenue KpuBOIMHEHHBIX HHTETPaioB 1 pona.

Boruncrnenre KpuBOJIMHEMHBIX UHTErpasioB 2 poaa. Teopema ['puna. Beiuncnenue miomaaei.
Brruucnenune moBEepXHOCTHBIX MHTErpasioB 1 popa Ijisi mapamMeTpUYecKH 3aJaHHOM MOBEPXHOCTH, a
TaKXe JIJIS IBHO 33JIaHHOM TOBEPXHOCTH.

Brrurcnenue moBepXHOCTHBIX MHTETPATIOB 2 poja JUIsl MapaMEeTPUYSCKU 3aJaHHOW MOBEPXHOCTH, a
TaKXe U1 IBHO 33JJaHHOU IIOBEPXHOCTH.

CxkanspHble U BeKTOpHbIE 1oysl. PoTop, nuseprenius, rpaaueHT. Teopema ["aycca-Octporpaackoro.
Teopema Ctokca. IloTeHuIHMaNbHOE U COEHOUAAIBHOE BEKTOPHBIE MOJIS.

Tunoevte 3a0anusn 0nsa camonposepku

y7n9+4s—Jn4+3

1. lim

N> b 424

X2 -3x+2
2. lim =3 5

Xx>L X~ 4+ X7 —2X
3. lim|n+327-n3

n—oo

_ e4x _ er
4, lim — - .

x—0SIN4x —sin 2x

2", x<2

5. Ilpu kakux 3HaueHUsAX & QyHKUIUA y(x) = X—a, X>2 HEIIpEPBIBHA.
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sinzx
6. Haiitu ToukH pa3pbiBa Y(X) = m U KJITacCU(HUIUPOBATH HX.
7. BBIYMCIHUTH IPOM3BOIHYIO Y,

x = (arcsint)?
t

Vi-t

8. Haiitu ypaBHeHUs KacaTeIbHOW U HOPMAJIU B TOUKE X,

164/x
3

9. Beruncruts nponssonnyio Y = (X° —1) e

y=63%/x- X, =1

10. Pasnoxurs o popmyse Teitmopa Y =Sin® X B Touke X, =0 10 useHoB 2 mopsiika.

. 1—cosx?
11. BeraucnuTh npezaest ¢ moMoInbio mpasuia Jlomurans ||m - T,
2 A 2
o X2sinx
2

12. Tloctpouts rpadux Y = e .
13. BbuuCIUTh HHTETPAITHI

I dx J‘ dx

I+ cosx Xm.

I X° +4X% +4x+2
(X+1)2(x* +x+1)

J‘%/(HW)Z i j dx ? X2 dx
X% -4/x ' (1+sinX — cosx)?’ 23x-1

14. HaiiTy momas, orpaHidennyio kpusbivu Y = (X—2)°,y = 4x —8.

J.(4 —3x)e dx.

¢ X
15. UccrienoBaTh CXOUMOCTb J dx
1 (X+DVx®* -1

16. Beruucnuth HHTErpasl ¢ HOMOIIbIO OeTa-PyHKIUI
1
f dx
; V1—x*
> _sin (m/ﬁ )

17. UccnenoBaTh CXOOAUMOCTb Z(_l) -/

n=1 n\/H
2n+2

18. HaiiTu 001acTh CXOIMMOCTH M BBIUUCIUTh CYMMY psila i X .
= (2n+1)(2n+2)

ou

3 2
19. BerancinuTh Npou3BOIHYIO 1O HanpaBneHmoa GbyHKIIIHI U=XY +Z + XYZ g rouke

M(1,1,-2), BexTop io6pa3yeT yribel 60°, 45°,60° ¢ ocsiMu KOOpAMHAT.
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20. Hanucath ypaBHEHHs KacaTelbHOM MIIOCKOCTH ¥ HOPMaJu K nosepxHoctu Z = arctg = g rouxe
X

M (1,-1,-/4).

21. UccnenoBath GyHKIIHIO HA SKCTPEMYM
u(x,y,z) =x2+10x —y? —4y + 1523 = 222 =z + 3
9z 9z 9%z 9%z 9%z

22. Berunciutp — , — ,— ,——
ox ' 9y ’'o9x2 ’'oy?’ oxdy

B Touke M(2,1,1) , ecnu z(x, y) 3amaHa ypaBHEHHEM

x3+y3+2z3—3xyz=14
23. Pasnoxuts Gyukmmio mo dopmyie Teitmopa f (X, y) =2x* —xy— y> —6x—3y +5 B touxe (1,-2).

24. Haiitn ycnoBHbIi skcTpeMyM  3X —4y —extr, x° +y® =25,
1 0
25. VI3MeHHTD TOPSIIOK HHTETPUPOBAHUSI I dx I fdy

0 —Jx

26. Berauciuth H xydxdy, ecnu obnacte D orpanndeHa KpUBBIMHE:
D

X2+ y2=1,x+y?=4n0<y<x

27. Bpruucnuth ”j(x + y)dxdydz ecnu V orpanmuena miockoctssMu Y =X,y =0,x=1,z=0 u
\

napabojonioMm Z = x? + y2.

28. Berauciurs j xydl, ecnu L 3amana mapamerpudecku X =cost,y =sint u te {0, %}
L

2

29. Beranciuth ” zdS . TloBepxHocTb S 3a/1aHa yCIOBUSAMHU: X + y2 =7%, 0<z<1.

S
30. Buumcts [f (d,7)dS

=Xl +Vy]+1Z k , S — BHemmHsAs yacTh numunApa X + Y =9 orpanuyennas niockocTaMu

a
P:z=1PR,:z=2.

15. OCOBEHHOCTH PEAJ/IM3AIIMN JUCHUIIJIMHBI J1s1 UHBAJIMJAOB U JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 310POBbAA

B cootBeTcTBHM ¢ MeTOMYECKMMHU peKoMeHaanusiMu MunoOpHayku P® (ytB. 8 anpens 2014
r. No AK-44/05BH) B Kypce mpeanosaraercs UCrojab30BaTh COIMATBLHO-aKTUBHBIE U PEQIICKCUBHBIC
MeTO/bl 00y4YeHMs, TEXHOJIOTUU COLMOKYJIbTYpHOU pealbmiurtanuu obydarommxcs ¢ OB3 ¢ nenbio
OKa3aHHUs MOMOIIH B YCTAHOBJIEHUH MOJTHOLEHHBIX MEXINYHOCTHBIX OTHOIIEHHI.

OOydeHue Ul ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBSI OCYLIECTBISIETCS C yYETOM
WHAUBUAYAIBHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEW, a JUIs MHBAIUIOB TakXe B COOTBETCTBUU C
WH/IMBUYaJIbHOW IPOTpaMMoil peabuiinTalii HHBAJIUAA.

JIst M1 ¢ HapyIeHneM ¢J1yXa BO3MOKHO IIpelocTaBleHue HH(GOpMaIui BU3yalbHO (KpaTKU
KOHCIEKT JIEKIUI, OCHOBHas W JOIOJIHUTENbHAs JIUTEPaTypa), Ha JIEKIIMOHHBIX W MPaKTHYECKHX
3aHATHUAX  JOIYCKAaeTcsi NPUCYTCTBHE AaCCUCTEHTa, a TaK JKe, CypJONEepeBOJAYUKOB U
TU(IIOCYPIOTIEPEBOIUMKOB.

Ouenka 3HaHMNA OOyYarOIIMXCS Ha MPAKTHUYECKUX 3aHSTHUAX OCYIIECTBISETCS Ha OCHOBE
IIMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MMCHbMEHHO BBIINOJIHEHHBIX IPAKTUYECKUX 3aJaHUM.
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JlokIaj Tak ke MOXeT OBITh IPEIOCTABIICH B MUCbMEHHOM (popme (B Bue pedepara), mpu STOM

TpeOOBaHUSA K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUSA K KAadyeCTBY M3JIOKEHHS MaTepuala
(TIOHATHOCTB, KAUECTBO PEYM, B3AUMOJIEHCTBUE C AyAUTOPUEN U T. 1) 3aMEHSIOTCS HA COOTBETCTBYIOIINE
TpeOOBaHUs, MPEABSABISIEMblE K NHUCbMEHHBIM paboTaM (KauecTBO O(QOpPMIIEHHS TEKCTa M CIHCKA
JUTEPATyphl, TPAMOTHOCTb, HAJIMYNE WILTIOCTPALIMOHHBIX MaTEpUAJIOB U T.11.)
C yderoM COCTOSHHUS 3JI0pOBbsSI IPOCMOTP KHMHO(MIBMA C IOCIEAYIOIIMM AHAIM30M MOXET OBITh
IIPOBEJEH JJOMa (HarpuMep, pu HE0OOXOAUMOCTH JONOJHUTENBHON 3BYKOYCUJIMBAIOLEH araparypbl
(HaymHMKH)). B Takom ciryuae o0yyaromuiicst IpeaocTaBiseT NMCbMEHHBIN aHaIN3, COOTBETCTBYIOIUI
IPEIbABISIEMBIM TPEOOBAHUAM.

[TpomekyTouHast arTectauus Ui JIML C HApyLIEHUSIMU Clyxa IPOBOJUTCS B MMCbMEHHOMH
dopme, mpH STOM HUCHONB3YIOTCS OOIIME KPUTEpHM OIleHHMBaHUA. [Ipm HEOOXOAMMOCTH, BpeMms
HOJrOTOBKH Ha 3a4€Te MOKET ObITh YBEIMUYEHO.

Jis aun ¢ HapylleHueM 3peHMs JIOIYCKaeTcs ayaualibHOe NpefoCTaBlieHHe HWH(OpMAIUU
(HampuMep, ¢ UCIOJIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEUH), a TAK )K€ UCIOJIb30BAHUE HA JIEKLUAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB W T.1.). Jlomyckaercsi MPHCYTCTBUE Ha 3aHATHUAX
aCCHUCTEHTA (MIOMOIIHUKA), OKa3bIBAIOILEr0 00YYaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO IIOMOIIb.

OmneHka 3HaHUA 00yJarOIIUXCS Ha MPAKTUYECKUX 3aHATHUSAX OCYIIECTBISETCS B YCTHOU (opme
(KaK OTBEThI Ha BONPOCHI, TAK U IIpaKTUYecKHe 3aaanus). [Ipu HeoOxoauMocTu aHanu3a GuiibMa MOKET
OBITh 3aMEHEH OIMCAaHUEM CHUTYallud MEXAITHUYECKOTO B3aMMOJCHCTBUS (Ha OCHOBE OIbITa
PECIIOHJIEHTa, XYAO0XKECTBEHHOM JuTepaTryppl H  T.JA.), T[O3BOJISIIOUIMM  OLCHUTh CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIIQJICHUS METOJAaMHM aHaIM3a ¢  BBIABICHHUA  CICHUPUKA
(YHKIMOHUPOBAHUS M DPA3BUTHUA IICUXUKH, MO3BOJSIONIMMU YYUTHIBATh BJIMSHUE 3THUYECKUX
¢akropoB. Ilpu npoBeneHHMM MPOMEXKYTOUHOM AaTTeCTallMy JJi JIMI C HapyLIEHHEM 3peHus
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOEeCeJ0BaHUE 110 BOIIPOCAM.

JInua ¢ HapyleHUsiIMH ONIOPHO-ABUTaTeIbHOI0 aNNapaTa He HYX/IalTcs B 0COOBIX (hopmax
IpefocTaBlIeHs yueOHbIX MaTepraioB. OIHAKO, C y4€TOM COCTOSIHUSA 3710POBbS YAaCTh 3aHATUN MOXKET
ObITh pealii30BaHa JAUCTAaHUMOHHO (npu mnomomu cetu «MHTepHeT»). Tak, nmpu HEBO3MOXKHOCTHU
IOCEIIEHUS JIEKLMOHHOTO 3aHATUS OOYyYaroIIUIiCs MOXKET BOCIOJIb30BaTbCsi KPATKHMM KOHCIEKTOM
JEKLUU.

[Ipy HEBO3MOXHOCTH IOCELICHHMsI MPAKTUUYECKOro 3aHiATHUA OO0ydaroluiics JIOJKEH
MPEIOCTaBUTh MUCbMEHHBII KOHCIIEKT OTBETOB Ha BOIIPOCHI, MMCbMEHHO BBIMOJIHEHHOE MIPAKTHUECKOE
3a/laHue.

JlokJiaj Tak ke MOXeT ObITh IPEIOCTaBIIEH B MUCbMEHHOH popme (B Buae pedepara), Ipu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KadeCTBY M3JIOKEHHsS MaTepuaia
(IOHATHOCTb, KAUECTBO PEYH, B3aUMO/IEHCTBUE C ayIUTOPUEH U T.J.) 3aAMEHSIFOTCS] HA COOTBETCTBYIOIIINE
TpeOOBaHuUs, MPEABbABIsIEMble K NMUCbMEHHBIM paboTaM (KauecTBO O(QOpPMIIEHHS TEKCTa M CIHCKa
JUTEPaTyphl, TPAMOTHOCTb, HAJTMYNE WILTIOCTPALIMOHHBIX MaT€pHAIOB U T.1I.).

[TpomexxyTouHast aTTecTanysl Ui JIMI[ C HapyIHIEHUSMH OIOPHO-JBUTATEILHOIO armmapara
IIPOBOAMTCS Ha OOIIMX OCHOBAHUSX, IPU HEOOXOAUMOCTH MPOLIEAYypa 3aueTa MOKET ObITh peau30BaHa
JUCTAHIIMOHHO (HarpuMep, Ipy IOMOIIH Nporpammsl Skype).

Jls 3TOro Mo JAOrOBOPEHHOCTH C MpernojaBareieM oOydaroluics B ONpPENETICHHOE BpeMs
BBIXOJAWT Ha CBS3b AJIA IPOBEACHMs NpoLENyphl 3aueTa. B Takom ciydae 3ader chaercs B BHIE
cobecenoBanusi 0 BompocaM (CM. (OpPMBI TIPOBEACHHUSI MPOMEKYTOUHOM AaTTeCTAIlMU JUIsl JIMI[ C
HapyLeHUsIMHU 3peHus). Bonpoc u npakTuyeckoe 3aiaHue BEIOUPAIOTCS CaMUM TpenojaBaTeseM.

[Tpumeuanue: @OHIBI OLEHOUYHBIX CPEJCTB, BKIIIOUYAIOLIUE THUIIOBBIE 3aJaHUsl U METOJbl OLEHKU,
KpUTEpUN OLICHUBAHMS, TO3BOJSIONIME OLIGHUTh pPE3yJIbTaThl OCBOCHHS JAHHON AMCLMILIMHBI
oOyuyaromumucs ¢ OB3 moryt BxoauTts B coctaB PIIJ] Ha mpaBax OTIeIbHOTO JOKYMEHTA.

IIporpammy cocraBuJIn:

M.B. Kajnamnuk - mnpodeccop xkadenpsl Beiciieid wmarematuku MOIIl  poktop ¢usmko-

MaTE€MaTUYeCKUX HayK, CTapIINM HAYYHBIA COTPYIHUK
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JI.A. KopoaeBa — nonent kadenpsr Boicieii marematuku MOIIIT kananaar Gpusnko-maTeMaTHUECKUX
HayK

Penenzenr:

H.D. KaunmmoHT - gomeHT Kadeapsl Bboiciieii Maremarunku MOIIIl kangupnar  ¢usmko-
MaTEeMaTUYECKUX HAYK, JOLIEHT
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