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1. Henau u 321244 M3y4YeHUs] TUCHUILIMHBI (MOTYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

@opMHUpOBaHUE Y CTYJACHTOB CUCTEMBI IIOHATUH U IIPEACTABICHUHN B pAMKaX U3y4acMOU
JTUCHHUIIIMHBI, B LEIAX WX MOATOTOBKU K YCHEITHOMY OCBOCHHUIO Pa3ieioB (U3UKU, XUMHUH,
OMo(M3UKN U TEHETHKH, TPEOYIOIIUX MPUMEHEHHUS METOJOB MATEeMATHUYECKOTO aHAM3a U
JIPYTUX Pa3/iesioB BBICIICH MaTeMaTHKH.

1.2 3apauu AMCUMIJIMHBI

Pa3BuTHe y CTyIEHTOB JIOTHYECKOTO M AHAJIMTHYECKOTO MBIIUICHUS, OOydYeHHE
TOYHOMY $I3BIKY MATEMATHKH; MPUBHUTHE HABBIKOB PAa0OTHI ¢ MAaTEMATHYECKHUM allapaTroMm;
MIPUBUTHE HABBIKOB K CaMOCTOSTEIBHOMY JOOBIBAaHUIO 3HAHHWK TPU HM3YUYCHHH pPa3JeioB
MaTEeMaTHKH; OIEHUBAHUIO OOBEKTOB CBOEH MpOodecCHOHAIBHON JESITEIBHOCTH C TTOMOIIBIO
MaTeMaTUYECKUX METOJIOB.

1.3 MecTo AucuunIMHbI (MOXYJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hucuummaa «bl. O.14.01 MaremaTtuka» OTHOCUTCA K oOs3arenbHOM dactu bioka 1
«/lucummmabl (MOyNIN)» Y4eOHOTO TUIaHA.

Jlyig ycrnemHoro ocBoeHusi B By3e Kypca «MaTemaTtukay CTyIeHThl 1 Kypca JOJKHBI
BJIQ/IETh B JOCTATOYHOM 00beME MaTeMaTHUYECKUMHU 3HAHUSIMU B paMKax MIPOrpPaMMBbI CpeHel
IKOJIBI.

3HaHUA, TOJYYEHHBIE B 3TOM KypCE, HCIOIB3YIOTCS B JUCHUIUIMHAX ECTECTBEHHO-
MaTeMaTHYeCKOTo IIMKJIa, B TOM yucie: «MareMaTnyecKkue MeToAbl B OMOIOTHI» U JIp.

1.4 IlepevyeHb NJIAHMPYeMbIX pe3yJbTATOB O0y4YeHUS] MO JMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTeJbHOH NPOrPaMMbI

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
oOyuaronuxcs ciaenyromux kommereHiuii (OI1K-6):

KO/l M HAMMEHOBAHHE WHMKATOpa™ Pe3ynpraTel 00y4deHUs 110 AUCIUILUINHE

OIIK-6. Crioco0eH HCIoJIb30BaTh B MPO(ecCHOHAILHO TeATeJIHLHOCTH 0CHOBHBIE 3aKOHBI (PH3UMKH, XUMUH,
HayK o0 3emje W OHOJIOTMH, NPHMEHATH METOALI MATEMATHYECKOr0 AaHAJIM3a M MOJEIHPOBAHMSA,
TEOPETHYECKNX M HKCIEPUMEHTAJIBHBIX WCCIeI0BAHUIl, NPUHOOpPeTaTh HOBbIE MaTeMaTHYeCKHE W
€CTeCTBEHHOHAYYHbIe 3HAHUs, MHCIOJb3Yysl COBpeMeHHble o00pa3oBaTejlbHble M HH(OPMALUOHHBbIE

TeXHOJIOTHH

OIIK-6.2. MHccnenyer B mpodeccHoHambHOH | 3HaeT 0 HEKOTOPBIX COBPEMEHHBIX METOo/ax
JeATeTbHOCTH HaBbIKH MIPOBEJCHUS | MaTeMaTHYECKOTO aHajM3a u MO/JIETTMPOBAHMS,
7a0OpaTOPHBIX ~ WCCIIEJOBAaHWH, COBPEMCHHBIC | MaTeMaTHYeCKOHW CTAaTHCTHKH, a TakKke COBPEMEHHBIX
METOAbl XWUMHH, (U3UKH, MaTeMaTHYecKoro | o0pa3oBaTeIbHBIX M MHPOPMAIMOHHBIX TEXHOJIOTHH.

MOJIENIMPOBAHMS 1 MaTeMaTHYECKON CTaTUCTHKH,
a TakXKe COBpPEMEHHble 0O0Opa3oBaTelbHBIE U
nH(pOpPMaLMOHHBIE TEXHOJIOTHH.

YMeeT HCIOoNB30BaTh HEKOTOPBIE COBPEMEHHBIE METOJbI
MaTeMaTH4eCKOro aHaM3a u MOJCITUPOBAHUS,
MaTeMaTHYeCKOil CTaTUCTUKH, a TaKKe COBPEMEHHBIX
00pa3oBaTeIbHBIX U HHPOPMAIIMOHHBIX TEXHOJIOTHH.

Ob6namaeT OMBITOM NPUMEHEHHUS HEKOTOPBIX COBPEMEHHBIX
METOJIOB MAaTeMaTH4YeCKOT0 aHalnu3a W MOJISIIUPOBaHMUS,
MaTeMaTHYeCKOil CTaTUCTHKH, a TaKKe COBPEMEHHBIX
00pa3oBaTebHBIX U MHPOPMAIIMOHHBIX TEXHOJIOTHH.

OIIK-6.3./leMOHCTpUPYET BIAJIEHUE METOJAAMHU

CTaTUCTHMYECKOTO  OLEHUBAaHUSI M  IPOBEPKHU
TUNOTE3, TNPOTHO3UPOBAHUS  MEPCIEKTHB U
COLMaJIbHBIX MOCJEICTBHI CBOEH

po(heCCHOHATBHOM e TEIBHOCTH.

3HaeT o HEKOTOPBIX METOAAX CTATUCTUYCCKOI'0 OLCHUBAHUA
1 MPOBEPKHU I'MIIOTES.

Vmeer ACMOHCTPUPOBATH BJIAJACHUEC HEKOTOPBIMU METOJaMU
CTAaTUCTUYCCKOT'O OLICHUBAHUS U IPOBCPKU T'MIIOTE3.

O6na)1aeT OIIBITOM JACEMOHCTpAllMn BJIAACHUS HEKOTOPBIMU
HaBbIKaMH CTATUCTHYCCKOIO OLCHUBAHHUA W [POBEPKU
TUIIOTE3.

Pe3ynbrartel 00ydeHHs MO NHUCUUIUIMHE JOCTHTAIOTCA B pPaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOHM U CAaMOCTOSATEIbHOM paboThl 00yUYaroIINXCsl B COOTBETCTBUU C YTBEPIKJICHHBIM
y4eOHBIM IJIaHOM.



WHaukatopel  JOCTMXKEHHS KOMIIETEHLMH  CUMTAIOTCS  CPOPMHUPOBAHHBIMU  TPU
JOCTH>)KEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0YUEHHUS.

2. CTpyKTYypa U cojep:KaHue TUCHUTIIUHbI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TpYA0EMKOCTh AMCHHUILUIMHBI cocTaBisgeT 5 3adeTHbIX eauuul (180 uacos), ux
pacmpezenieHue Mo BuaaM paboT IPeCTABICHO B TAOIHIIC

Buns padot Bcero Dopma 00yueHHs
4acoB OYHO- 3a04Hast
omas 3a04Has
1 2
ceMecTp CeMecTp
(gacer) (gackn)

KonrakTHasi padoTa, B TOM 4HcJIe: 67,5 37,2 30,3
AyauTopHbIe 3aHATHS (BCEro): 60 34 26
3aHATH JEKIIMOHHOTO THIIA 28 16 12
MIPAKTUYECKHE 3aHATUS 32 18 14
HNHasi KOHTaKTHas padoTa: 75 3,2 43
KonTpois camocTosTenbHOM paboTh 7 3 4
(KCP)
ITpomexyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTeibHasi padoTa, B TOM 76.8 348 42
qucie:
CamocTosTeNIbHOE H3Yy4YEHHE pa3lielioB,
CaMOIIOATOTOBKA (npopaboTka u
MOBTOPEHUE JICKIIMOHHOTO Marepuana | 40 20 20
MaTepualia  YU4eOHHKOB H  Y4eOHBIX
MOCOOMH, MOATOTOBKA K MHPaKTHYECKUM
3aHATHSIM U T.]I.)
[TonroToBKa K TEKyIIeMy KOHTPOITO 36,8 16,8 20
Kontpoasb: 35,7 35,7
[MonroToBKa K IK3aMEHY 35,7 35,7
O6mas gac. 180 72 108
TPY0€MKOCTh B TOM YHCJIe

KOHTAaKTHAasA 67,5 37,2 30,3

padora

3a4. el 5 2 3

2.2 Coneprxxanue QMCUUILTHAHBI

Pacnpeznenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIITUHBI.

Pa3nenbr (TeMbl) TUCHMIUIMHBI, u3y4daembie B 1 cemectpe (Ha 1 kypce) (ounas ¢opma
oOyueHus)



KonmuectBo yacos
Bueayaur
No HaumenoBanue pa3zzenosB (Tem) AymaTopHas op}z;;l
Bcero pabota
pabota
JI 113 JIP CPC

1. DJeMeHTHI JINHEHHOH anreOpHl. 6 2 2 2
2. DJeMeHTHl BEKTOPHOH anreOpHl. 6 2 2 2
3. DJeMeHTHl aHAJTUTHYECKOH TeOMEeTpHH. 6 2 2 2
4. MHuoxecTBa 11 0ToOpaskeHUsI. YHKIINHN U UX TPAQUKH. 6 2 2 2

ITocnenoBarensHOCTH. IIpenen nocienoBaTeIbHOCTH U IPEIEI
5. 8 2 4 2

(hyHKIHN.
6. IIponsBonHas u quddepernnan GyHKINN. 6 2 2 2
7. HeomnpeneneHHslil nHTErpa. 8 2 2 4
8. OnpezeneHHbI HHTErpal. 8 2 2 4

HUTOI'O no pasoenam oucyuniurvl 54 16 18 20

Konrpoiss camocrositensHoi pabotsl (KCP) 3

IIpomexyrounas arrecranus (MKP) 0,2

[ToaroTroBka K TeKyIeMy KOHTPOIIIO 16,8

OO61mas TpyJ0€MKOCTh MO JUCIUILTHHE 74

Pacnpenenenne BuI0B yd4eOHOU pabOTHI M MX TPYJOEMKOCTH TIO pa3JieiaM JAUCIUILTAHBIL.
Paspensl (TeMbl) AMCHMILUTUHBL, U3y4aeMble Bo 2 cemectpe (Ha 1 kypce) (ouHas ¢opma
oOyueHus)

KonugectBo yacos
Bueayaur
Ne HaumeHnoBanue pasnenos (Tem) AyRuTOpHas op}?;ﬂ
Bcero pabora
pabota
JI 113 JIP CPC

9. HecoOcTBeHHBIC HHTETPATIHL. 6 2 2 2

JneMeHTHI TU(depeHIanbHOr0 1 HHTETPAIBHOTO HCUNCICHNH
10. 6 2 2 2

(yHKIMH 2-X IEPEMEHHBIX.
11. |YwcnoBble U CTETICHHBIC PSIJIBL. 8 2 2 4
12. |DmemeHTH qudQepeHIHaTbHBIX YpaBHEHUH. 8 2 2 4
13. |DeMeHTHI TEOPHH BEPOSITHOCTEH. 8 2 2 4
14. |DmeMeHTH MaTeMaTHYeCKOW CTaTUCTHKH. 10 2 4 4

HUTOI'O no pazznenam JUCIUILIMHEBL 46 12 14 20

KonTtpons camocrosrensHoi padbots (KCP) 4

IIpomexxyrounas arrecranus (MKP) 0,3

IToaroTOBKA K TEKyIIeMy KOHTPOITIO 20

[MoaroToBKa K SK3aMEHY 35,7

OO0mast TPyAOEMKOCTh 110 TUCTIATUTHHE 106

[Tpumeuanue: JI — nexuuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble
3ansitusa, CPC — camocrosaTensHas paboTa CTyeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUATLTHHBI
2.3.1 3aHATHHA JEKIMOHHOTO THIIA
HanmeHnoBanue pazaeia

dopMma TeKy1er
Coneprxanue paszena (TeMbl) op CKyIero

(Temsr) KOHTPOJISA
1. [DneMeHTH TMHEHHON Martpuiibl 1 ux BuAbl. Onepanuu Haj MaTpUIIAMU U IIpopaboTka
anreOpsI. HEKOTOPbIE CBOMCTBA 3TUX onepauuil. OOpaTHas MaTpuUa M |y4eGHOro
ee HaxoxJeHue. Hekoropsle cBOWCTBA ompeeuTene u (TeopeTHyecKoro)
npaBuiIa uxX BerauciaeHus. opmyra oOpaTHOW MaTPHIIEL. MaTepuaia

Martpu4HbIii crIOCO0 PEelIeHus CHCTEMBbI JIMHEHHBIX
ypaBHenuil. [IpaBuno Kpamepa.

CucTeMbl TMHEHHBIX YpaBHEHUH, X BUAbL. Meton I'aycca
pELIeHUs CUCTEMbI JINHEHHBIX YpaBHEHUI.




(DneMeHTB! BEKTOPHOI BexTops! 1 AeficTBUS HaJ HUMHU: CJIOKE€HHUE, BEIYUTAHUE, ITpopaborka
anreOphI. yMHOXeHHe Ha unciao. CkanspHOe Mpou3BeCHHE, y4eOHOro
BEKTOPHOE MPOU3BE/ICHNE, CMEIIAHHOE NTPOU3BEIICHNE (TeopeTHyeckoro)
BeKTOpoB. CBolicTBa onepaiuii Haj BekTopamu. JleficTBus MaTepuaia
HaJl BEKTOpaMH1 B KOOPIMHATHOH (opme.
JIIeMEHTHI Buns! ypaBHeHUi npsAMBIX B TTOcKoCcTH (00mee ypaBHeHue, |[IpopaboTka
AHATUTHIECKON ypaBHEHHE, IPOXOIAIIEE YePe3 BE 3a1aHHBIC TOUKH, y4e6HOro
TCOMETPUH IapaMeTpUYeCcKIe YPaBHEHNUS, YPaBHEHHE C yTJIOBBIM (TeopeTHyecKoro)
Ha [IPSIMOKN K03(h(HUIIMEHTOM U Jp.), UX B3aUMOCBsI3b. OMOpHbIE 3a1a4n Matepuana
1 IJIOCKOCTH. Ha MPSIMYIO B INIOCKOCTH; B3aUMHOE PacIONI0XKEHUE IBYX U
[IpocTeiime OoJiee NPSIMBIX.
CBeZCHUSA Ounnurnc, runepboia, napaboa, nX KAHOHUYECKUE ypaBHEHHS,
13 aHAJTUTUYECKON (oKanbHBIE CBOWCTBA.
reoMeTpHu [NonsiTre 0 KIIaCCU(PUKAUOHHO TeopeMe AJIsl KPUBBIX
B IIPOCTPAHCTBE. BTOPOTO MOPSIIKA.
YpaBHEHUS MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE, UX BUIBI
1 B3aUMOCB:3b. [I0BEpXHOCTH BTOPOTO MOPSIIKA, HEKOTOPHIE
UX BUJIBL
MHOXeCTBa U OneMeHTBl TEOPHH MHOKECTB, CTAHIAPTHBIC TIOHATHA U ITpopaboTka
oToOpaxkeHus. yHKkuun |0003HaueHUs. UMCIOBBIE TPOMEKYTKH, OKPECTHOCTH TOYEK. |y4eOGHOTO
n ux rpadukn. CoiictBa |OO0BeANHEHNE, IEPECCUCHUE, PA3SHOCTb, AOTIOJHEHUE U (TEOpeTHYECKOro)
(byHKIMH. CUMMETpPUYECKas Pa3HOCTb MHOKeCTB. IlonsTusa o MaTepuana
MHOYKECTBE AEHCTBUTEIBHBIX U MHOYKECTBE KOMIUIEKCHBIX
yucen. Yucnoas Gynkuus, ee rpapuk. CriocoObl 3a1aHus
¢bynkun. ObparHas ¢pyHkuus u ee rpaduk. CoiicTBa
(YHKIMIA: YETHOCTh U HEYETHOCTh, OTPAHHYEHHOCTD,
MIEPUOANIHOCTH, MOHOTOHHOCTD. | padMKu 371eMEeHTapHBIX
¢byHKImiA, npeobdpaszosanus rpadukos. OmnucaHue CBOHCTB
(GyHKIHU 110 ee TpaduKy.
[Tpenen u HenpepsIBHOCTE |[locnenoBarensHOCTh. ApudmeTndeckast U reomerpudeckas ([Ipopabotka
¢yakunit. [Ipenemst nporpeccun. [lpeaen nocnenoBarenbHOCTH. [Ipenen y4e0HOro
rocienoBarenbHOCTel 1 |pyHKIMN. OCHOBHBIE TEOPEMBI O TIpenenax GpyHKuuii. (TEOpeTHYECKOro)
(byHKIHH. HenpepsIBHOCTE QYHKIIMU U CBSI3aHHBIC C HEH TEOPEMBI O Matepuana
npexaenax. Haxoxaenue acumMnrot rpadukoB GyHKIHUHI.
PackpeiTie HeonpeneneHHocred.  Mcnonbp3oBaHue
3aMeYaTeNbHBIX MPEeIOB IPH HaX0XKIECHUH IIPEEeIOB
GyHKIMH.
[IpousBonHas u [MonsiTre Mpou3BOAHON QYHKIMHU, FEOMETPUUECKUN 1 ITpopaboTka
nuddepernuan GpyHkuU. [MexaHHdeckui cmbici. [IpaBuna nuddepeHupoBanus, y4e0HOro
(OCHOBHBIE TEOPEMBI O Tabnuua npoussoHbIX. [Ipon3BoaHas CIOXKHON QYHKUMK U |(TeopeTHUeCKOro)
i depeHInpyeMbIX obparHol pynkuuu. Auddepernnan u ero npuMeHeHNE B Marepuaa
(OYHKIMAX 1 UX MIPUOIMKEHHBIX BHIYHCIICHUSX.
[IPHIIOKEHHUS. Teopema ®epma. Teopema Posns. Teopema Jlarpanka.
Teopema Komn.
VccrenoBanne ¢pyHkumid. |HaxokaeHne ¢ MOMOIIBIO IPOU3BOIHON MPOMEKYTKOB [IpopaboTka
MOHOTOHHOCTH, TOUEK SKCTPEMYMa U SKCTPEMYMOB, a TAKXKE  |yueGHOro
HPOMEXYTKOB BBIITYKJIOCTH U BOTHYTOCTH rpaduka (TeopeTHyeckoro)
¢byHkuu W Touek mnepernba. Haxoxxaenue riodanbHbIX Matepuaa
9KCTPEMYMOB (DYHKITH Ha OTPe3Ke U Ha MPOU3BOJIHLHOM
HNPOMEXYTKE C MOMOIIBIO MPOU3BOHOH. Cxema
uccienoBanus GyHKIUM.
MurerpanbHoe ITonsTre 0 mepBooOpa3HOii HYHKIIMN U HEOTIPEIETICHHOM [IpopaboTka
ncarcieHne GpyHKIm nHTerpaie. [IpaBmia uHTETpHpoBaHus. Tabmmma y4e0HOro
OIHOW IIEpEMEHHON HEOINPE/ICNICHHBIX HHTErpajioB. VHTErpHpOBaHHE C HOMOLIBIO | (TeopeTHYECKOTrO)
(HeompeAeNeHHbIH 3aMEHbI IEPEMEHHBIX H 110 4acTAM. MeTo HeonpeneNeHHbIX | varepnana
MHTErpaj, onpeaeieHHbi |koadduimentos. [lonsTne 00 onpeneseHHOM UHTETpae.
MHTETpaN). Mertoas! naTerpupoBanus. [Ipunoxenus onpeaeneHHbIX
MHTETPajoB.
OneMeHTsI [Tnomans urypsl, orpannueHHoil rpadpukamn Qynkuumii, |[Ipopaborka
JnpdepeHnnansHOro 1 |JUTMHBL YT, 00BEM, EHTp TAKECTH (QUTYpBI, YUCIEHHOCTb M |yueGHOTO
HUHTETPAJIbHOTO 6romacca MOmyJISIIHi 1 Jp. (TeopeTHyecKoro)

MaTtepuralia




UCYHCICHUH QYHKIMU 2-X

MEPEMEHHBIX.
10. |HecobcTBeHHEIE [onatne o HeCOOCTBEHHBIX HHTETPANIaX C HILTIOCTPAITUCH IIpopaboTka
MHTETPATIbI. HaXOXJICHUS Ha IIpHMepax. y4Ie6HOTO
(TeopeTuyecKoro)
MaTepuana
11. |Psagsr UwncaoBBIC PSIBL. IIpopaboTka
CreneHHBIE PSABL. yueOHOTO
HpI/I3HaKI/I CXOOUMOCTH YHCJIOBBIX U CTCIICHHBIX PAIOB. (TeOpeTI/IquKOFO)
MaTepuana
12. |OmemeHTHI Hduddepernunansaeie ypaBHeHUS 1-TO mOpsIKa. IIpopaboTka
Qg depeHIraTbHBIX Huddepennnansapie ypaBHeHUS 1-T0 mopsiaka ¢ y4Ie6HOTO
YpaBHEHHH. Ppa3ienAoIUMHuCS TepeMeHHBIMI. OTHOPOTHbIC (TeopeTHyecKoro)
aubdepeHnuanbHble ypaBHeHHa — 1-ro nopsnxa. JluneitHsle MaTepuaia
muddepeHnnanbHple ypaBHeHHsT  1-To nopsaka. Y paBHEHHE
beprynnu. JIn"eiHble OJHOPOIHBIE U HEOJHOPOIHBIE
i depeHnnanbHbIe ypaBHEHHsT  2-TO TIOPSAKa C
MIOCTOSTHHBIMU K02 urmeHTamu.
Juddepennnanbaple ypaBHEHUs] B OHOJIOTHU.
13. |DnemMeHTHI TEOpUH Ocnoguble noHsATH. COOBITHS U BepOosSTHOCTh. CBO¥CTBA IIpopaboTka
BEpPOSATHOCTEN. BEpOATHOCTH. [IpritoskeHus B GHOJIOTHH. yueOHOro
(TeopeTHIeCcKoro)
MaTepHuaia
14. |SneMeHTHI JuckpeTHble U HepepbIBHBIE CIyYaliHbIE BETUYNHBL. IIpopaboTka
MaTeMaTHYeCcKOi Bri6opounslii MeToa. CTaTHCTHYECKHE OLEHKH IIAPaMETPOB  |yueGHOTO
CTaTHCTHKH pacnpezenenus. MeTopl pacueTa CBOAHBIX XapakKTEPUCTHK | (TeopeTHYECKOro)
BBIOOPKH Marepuaa
2.3.2 3aHATHSA CEMHUHAPCKOI0 THNA (IPAKTHYECKHE 3AaHATHS)
No HaunmenoBanue pasnena TeMaTHKa sarsTHii ®dopma TeKyero
(Tembl) KOHTPOJIS
1. [DnemMeHTHI TMHEWHON Martpuups! 1 ux Buabl. Onepanuu Hal MaTpULIAMU U Pemenue 3amau
QIIreOpHI. HEKOTOpBIE CBOIcTBa 3THX oneparmii. OOpaTHast MaTpuIa U ee
HaxoxaeHue. HekoTopble CBOMCTBA ONPENEIIUTENCH U
IpaBuia uxX BeraucieHus. @opmyina o6paTHOI MaTpPHUITHL.
MartpuuHBIii cIOCO0 pelIeHNs CUCTEMBI JIMHEHHBIX
ypaBHeHuil. IIpasuno Kpamepa.
CucTeMbl TMHEWHBIX yYpaBHEHHH, X BUAbl. Meton "aycca
pELICHUs] CUCTEMBI JIMHEHHBIX YPaBHEHUH.
2. |OnemeHTHI BEKTOPHOH  |BexTops! u neficTBUS HaJ HUMU: CIIOKEHHE, BEIYUTAHHUE, Pemenwue 3amau
QIIreOpHI. YMHOXeHHUE Ha 4ncino. CKalnspHOe IPOn3BeIeHNE, BEKTOPHOE
MPOM3BEACHHE, CMEIIAHHOE TIPON3BE/ICHHE BEKTOPOB.
CaolicTBa onepanuil HaJ BekTopamu. JleficTBus Haf
BEKTOpaMH B KOOPAWHATHOH hopme.
3. |DmemenTHI Bunp! ypaBHeHMI IPSIMBIX B IUIOCKOCTH (00Iee ypaBHeHHe, |Pemienue 3amgaq
AQHATMTHYECKOH ypaBHEHHE, IPOXOIAIIee Yepe3 ABE 3alaHHbIE TOUKH,
reoMeTpHH apaMeTpUYecKue YpaBHEHHs, yPaBHEHUE C YTIOBBIM
Ha IPsIMOI K03 PHUIIUEHTOM U Jp.), UX B3aUMOCB:3b. ONIOpHBIE 331a4H Ha
1 TJIOCKOCTH. MPSMYIO B INIOCKOCTH; B3aUMHOE PAaCIIOJIO’KEHHE JIBYX U Ooiiee
IIpocreiimue NIPSIMBIX.
CBEICHUS
13 aHAIUTUYECKOU
reoMETpUU
B IPOCTPAHCTBE.
4. [SnemeHTHI Onnurnic, runepboiia, napabona, X KAaHOHHYECKHe ypaBHeHUs, |Penienue 3anaq
AQHATUTUYECKON (oxanbHble cBOlicTBaA. [ToHATHE O KIaccUPUKATMOHHON
reoMEeTpUU TeopeMe Il KPUBBIX BTOPOTO MOPSIKA.
Ha IpsSIMOI YpaBHEeHUs IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE, MX BUIBI

1 IIJIOCKOCTH.

IIpocreiimue

" B3aUMOCBS3b. HOBerHOCTI/I BTOPOI'O MOpAJaKa, HEKOTOPBIC
X BHUJBI.




CBEICHUSI
13 aHAJTUTHICCKON
TEOMETPHUH

B IPOCTPAHCTBE.

5. |MHoxecTBa OJIEeMEHTHl TEOPUH MHOXKECTB, CTaHJAPTHBIC TIOHATHUS 1 Pemenwne 3anau
oTtoOpakeHns. PyHKMK |00603HaueHUs. UHCIOBBIE IPOMEKYTKH, OKPECTHOCTH TOUEK.
n ux rpadukn. CroiictBa |O0BeANHEHNE, IEpECCUCHHE, PA3HOCTH, TOTIOTHCHUE U
(hyHKIHH. CUMMETpPHUYECKAsl Pa3HOCTh MHOKECTB.  [loHATHS O
MHOXKECTBE JICHCTBUTEIBHBIX U MHOXKECTBE KOMIUIEKCHBIX
yucen. Yucnosas GyHkuus, ee rpaduk. CriocoObl 3ananus
¢ynkun. O6parnas pyHkuus u ee rpadux. CoiicTBa
(DYHKIMI: 9Y€THOCTh M HEYETHOCTh, OIPAHUYEHHOCTb,
MEePHOANYHOCTh, MOHOTOHHOCTD. [ paduku 3J1eMeHTapHBIX
¢ynkuwmii, npeodpazosanus rpadukoB. Onucanue CBOWCTB
(yHKIHMH IO ee TpaduKy.
6. [[Ipemem n [MocnemoBarensHOCTE. AprdMeTHdeckas i reoMeTpudeckas |Pemenne 3amay
HETIPEPHIBHOCTH nporpeccun. [Ipenen nmocnenoBarensHOCTH. [Ipenen
dyaxauit. [Ipemenst (yaxnun. OCHOBHBIE TEOPEMEI O Tpeenax (yHKIHHN.
rmocienoBatenbHOCTel 1 |HenpephIBHOCT (DYHKITMH U CBSI3aHHBIE C HEH TEOPEMBI O
(yHKITHIA. npexenax. Haxoxxaenne acumMnrot rpadMkoB QYHKIHHN.
PackpriTie HeonpeneneHHocTel. McnonpzoBanne
3aMeyaTesbHBIX MPEIENIOB PU HaX0XKACHUH TPE/ICIIOB
(yHKIHIA.
7. [[Ipom3BoxHas u [TonsiTe MPOU3BOAHON (QYHKIMH, FEOMETPUIECKHN 1 Pewenue 3anau
muddepennman MexaHn4eckuii cMmpicia. [IpaBuna nuddepenmponanus,
(hyHKIH. Tabnuua npou3BoaHbIX. [Ipon3BoaHAs CI0XKHON QYHKINHU U
OCHOBHBIE TEOPEMBI O obpatHoi GpyHKIMuU. AuddepeHnunan u ero npuMEeHEHUE B
i depeHIMpyeMbIx MPUOTMKEHHBIX BHIYUCICHUSX.
(hYHKOHAX 1 UX Teopema ®epma. Teopema Pomns. Teopema Jlarpanxa.
[IPUIIOKEHUS. Teopema Komn.
8. |HUccnenoBanmne ¢pyHknuid. |HaxoxxaeHune ¢ moMOIIpio NpOU3BOIHOM TPOMEKYTKOB Pemenwne 3anau
MOHOTOHHOCTH, TOYEK IKCTPEMyMa U 3KCTPEMYMOB, a TaKXKe
MPOME)XYTKOB BBIITyKJIOCTH ¥ BOTHYTOCTH Tpaduka
¢yakmur ©W Touek mepernOa. HaxoxxaeHune riodaibHBIX
HKCTPEeMyMOB (DYHKIMH Ha OTPE3KEe M Ha POU3BOJILHOM
MIPOMEXKYTKE C IIOMOIIBIO TPON3BOAHON. CxemMa
uccieoBanus QyHKIINH,
9. |HurerpanbHoe ITonsaTue o nepBooOpa3HOil GyHKINH U HEOTIPEAETICHHOM Pewenue 3anau
ncurciaeHue QyHKIIH unrerpaie. [IpaBuna narerpuposanus. Tabnuua
OJHOU IepeMEeHHON HEOIpe/IeNICHHbIX UHTETpajioB. MHTerpupoBaHue ¢ NOMOILbIO
(HeoIpeeIeHHbIH 3aMeHbI IEPEMEHHBIX U 10 YacTsiM. MeTo HeoTpeIelIeHHBIX
WHTETpa). K03 PHUIINCHTOB.
10. |MurerpanbHOE [TonsiTne 06 onpeneneHHOM UHTErpate. MeToasl Pemenwue 3amau
ncumcienue QyHKIUM  |[MHTETrpHUpoBaHue. [IpuioXeHus oNpeeIeHHOro HHTerpaa.
OJIHOM MepeMeHHOU
(ompenencHHBIN
HHTETpa).
11. |DmemeHTHI [Tnomane purypsl, orpaHmdeHHOl Tpadukamu ¢GyHKOui, |Pemenue 3amayu
1 epeHInanbHOT0 U |AJIMHBL IyT, 00beM, LIEHTP TSKECTH (PUTYpPbI, YUCICHHOCTD U
HWHTETPAIILHOTO OGuomMacca NOoMmyJISIHN U JIp.
UCUUCIICHUH QYHKIMH 2-
X MEPEMEHHBIX.
12. HecobcBeHHbIC [ToHsITHE O HECOOCTBEHHBIX MHTETPAIAX C HIUTFOCTpAIIUei Pemenue 3agau
MHTETpaJbl. HAaXO0X/ICHUs Ha TpUMepax.
13. |Psansl. Hucnosble psjbl. Pemenue 3amau
CrerneHHbIe PSIbL.
ITpu3HaKy CXOMMOCTH YHCIIOBBIX M CTENCHHBIX PSIOB.
14. |3nemeHTHI Juddepennnanbabie ypaBHeHHs 1-Tr0 opsaka. Pemenne 3anau
1 depeHInanbHBIX Juddepennnansabie ypaBHeHHs 1-ro opsaka ¢
yYpaBHEHHH. paseNTIoIUMHUCS NTepeMeHHbIMA. OJHOpOHbIE

i depeHnnansHple ypaBHEHHS
JuddepeHnnanbHple ypaBHSHHS

1-ro nopsinka. JIuneHele
1-ro nopsiika. YpaBHeHue




Bepuynnu. JIuneiinpie 0OAHOPOIHBIE U HEOJHOPOIHBIE
nuddepeHIanbHbIe YpaBHEHHS — 2-TO MOPSAKA C
MIOCTOSTHHBIMHU K03 () (hUITHEHTaMHL.
JnddepennnanpcHpie ypaBHEHHS B OHOJIOTHH.

15.

DJIeMeHTHI TEOpUHI

OcHoBHbIe OHATHA. COOBITHS U BeposSTHOCTE. CBOMCTBA

Pemenue 3amau

BBIOOPKH

BEPOSITHOCTEM. BEpOATHOCTH. [IprItoskeHNsI B OMOJIOTHHL. .

16. |OnemenTHI JlucKkpeTHbIE U HENPEPBIBHBIE CITyJaiiHbIC BETHIHHBL. Pemenwne 3amau
MaTeMaTH4eCKON Bri6opounsriit Metoa. CTaTUCTHYECKIE OLIEHKU TTapaMeTpoB
CTATHUCTHKH pacmpesneneHus. MeTonbl pacueTa CBOAHBIX XapaKTEPHCTHK

3ammra nmadoparopHo padotsl (JIP), Bemonnenue kypcororo npoekra (KII), kypcosoit
pabotel (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), acce (D),
kosutokBuyM (K), rectupoBanue (T) u T.1.

IIpn  wn3yyenum

IUCHUIIIINHEI

MOTYT  HPUMEHSTCS  3JEKTPOHHOE  00ydeHHeE,

JTMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
KypcoBbie paboThl (IPOEKTHI) - HE IPEAYCMOTPEHBI

2.4 [lepeyeHb y4eOHO-METOAMYECKOT0 OOecieYeHUs Il CAMOCTOSATEIbHOH PadoThI
00y4YalIIUXCH M0 JUCHHUILIMHE (MOYJII0)

Ne

Bun CPC

HepequL y‘le6H0'M€TOI[I/I‘I€CKOFO obecrneueHus JHUCHUIIIIWHBI I10
BBITIOJIHCHUIO CaMOCTOSTEIHHOM pa6OTLI

IloaroroBka k TCKYILIEMY KOHTPOJIIO

IIpopaboTka yaeOHOTO
(TeopeTmaecKoro)
MarepHaa.

TToaroroska x

MMPAKTUYCCKUM 3aHATUSAM.

Pemenue 3amau.

IlogroToBka IOKJIAI0B,
[IPE3EHTALMH.

1. Meroanueckue yka3aHus AL TOATOTOBKH K 3aHSATHSAM JICKIMOHHOTO U
CEeMUHApPCKOTO THIA. YTBEep)KAEeHb Ha 3aceqaHun CoBera (QakyibTeTa
MaTeMaTHKH 1 KoMIbioTepHBIX Hayk @T'BOY BO «Ky0oI'Y». I[IpoTokom Ne 5
ot 05 mas 2022 r.
2. Meroanveckue yKa3aHUs IO BBIIOJHEHHIO CaMOCTOSTEIbHOW pabOoThI
oOyuatoruxcs. Y TBepxkIeHbl Ha 3aceiannu CoBera (aKynbTeTa MaTeMaTuKU
n kommnbloTepHbIXx Hayk @I'BOY BO «Ky6I'Y». IIporokon Ne 5 ot 05 mas
2022 r.
3. Meroauyeckue yka3zaHHsl 1O MCIIOJIb30BAHHUI0 MHTEPAKTHBHBIX METOJIOB
oOyueHus. YTBepxIeHsl Ha 3acenannu CoBeTa ¢axyiapTeTa MaTEMaTHKH H
komnbioTepHbIX Hayk PI'BOY BO «KyOI'Y». IIporokon Ne 5t ot 05 mas
2022 .
4. Mertonuueckne yKa3aHUs 10 HOATOTOBKE 3cce, pedeparoB, KypCOBBIX
pabor. YTBepxaeHsl Ha 3acenanun CoBera (akyiabTeTa MaTeMaTHKH |
komnbioTepHbIX Hayk @I'BOY BO «KyOI'Y». IIpotokon Ne 5T ot 05 mas
2022 r.

5. Meroanueckue yKa3aHWsi TIO BBITIOJHEHUIO JTAOOPATOPHBIX paldoT.
VYrBepkneHsl Ha 3acemannn  CoBera  (akyibTeTa MaTeMaTHKH |
komnboTepHEIX HayK @TBOY BO «KyoI'Y». [Ipotokon Ne 5 ot 05 mast 2022
T.
6. MeTonnueckue yka3zaHHs 110 BBITNOJHEHHIO PACYETHO-TpadIECKUX
3agaHuid. YTBep)kaeHsl Ha 3aceqanun CoBeTa (haKyabTeTa MaTeMaTHKH U
komiboTepHbIX Hayk ®I'BOY BO «Ky0I'Y». [Ipotokon Ne 5 ot 05 mast 2022
r. [IpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTepHaa.

Y4eOHO-MeToIMYeCKHe MaTepualibl Ui CaMOCTOSTEIbHONM pPabOThl OOydaIOIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) mpenocrasinstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,




— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUII ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3. OoOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUH UCHUNJIHHBI
(Momy.Jis)

B xone wu3yyeHus JUCHMIUIMHBI MNPEAYCMOTPEHO HCHOJIB30BAHUE  CIIEIYIOLIUX
00pa3oBaTeNbHBIX TEXHOJIOTHI: JICKIUW, TNPAKTUYECKHUE 3aHATH, MpoOjJeMHOE oOydeHue,
CaMOCTOSITeNIbHAsI paboTa CTYJCHTOB.

KoMreTeHTHOCTHBIN MOAXOJ B paMKax MpenojaBaHus TUCIHUILUIMHBI pean3yercsi B
UCIIOJIb30BAHUY WHTCPAKTUBHBIX TEXHOJOTHMH WM aKTHBHBIX METOAOB (pa30opa KOHKPETHBIX
CUTYyallui, aHAIM3a NIeIarOTHYECKHX 3a/1a4, MHBIX ()OpPM) B COUETAHUU C BHEAYAUTOPHON pabOTOM.

[ToaroroBka AokiIaa Wik MPE3EHTAIMHU TO3BOJISIET B KOMIUIEKCE OIEHUTh 3HAHUS, YMEHUS
Y HaBBIKH (POPMHUPYEMBIX TUCIHUILIMHON MpodeccHoHaNbHbIX KoMIeTeHIud. [Ipu ux moaroroske
oOyyJarommecs MpeACTaBISAIOT PE3YIbTaThl UCCIEOBAHUS C UCIIOIB30BaHUEM MPOTpaMMbl Power
Point.

NubopmalMOHHbIE  TEXHOJOIMM, MPUMEHSEMble TIpPU U3YYCHUM JAUCLUILIMHBL:
UCTIONB30BaHUEe  HMHMOOPMAIIMOHHBIX  PECYpCOB,  JOCTYNIHBIX B HH(OPMALUOHHO-
TEJICKOMMYHUKALIMOHHOU ceTu MHTepHeT.

AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE IIPU U3YUYEHUN JUCIUILIMHBI
— Ui JIML ¢ OIPAaHMYEHHBIMU BO3MOXKHOCTSMH 3J0pPOBbS IMPEILyCMOTPEHA OpraHU3aLus
KOHCYJIBTAIIMM C UCIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYlero KOHTPOJIS YCIeBAeMOCTH U NPOMEeKYTOYHOMH
aTTecTaluu

OneHouyHble CpeACTBa MpeIHAa3HAYeHbl JJIs KOHTPOJS M OLEHKM 0Opa3oBaTeIbHBIX
JOCTH)KEHUI 00ydaromxcsi, OCBOMBIIMX MPOrpaMMy yueOHON AUCHUIUINHBI «MaTeMaTuka.

OneHouyHbIEe CPEJCTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUalIbl JUIsl IPOBEICHUS TeKyIIero
KOHTPOJIsE B (opMe J0KIaga-Mpe3eHTalul 10 MpOoOJIEMHBIM BOIPOCaM, pPa3sHOYPOBHEBBIX
3a/laHui, IOMAIIHUX KOHTPOJBHBIX padoOT, 1 MPOMEKYTOYHOM aTTecTaluu B JopME BOIPOCOB
Y 33JJaHUH K 3a4€Ty U DK3aMEHY.

CprKTypa OIICHOYHBIX CpPeaACTB AJidA Telcymeii u l'[pOMe)KyTO‘-lHOﬁ aTreCcranmmu
No HanMeHOBaHHE OLIEHOYHOTO CPEICTBA
" KOH 1 HAaUMCHOBAHUE UHUKATOpA Pe3yHLTaTbI O6y‘leHI/IH o HpOMe)KyTO‘-IHaH
n/m Texymui KOHTPOIIb
aTTeCTalys
OIIK-6.2. Vccenyer B 3Haer o0 HekoTophix | Ompoc Bormpoc Ha
npodeccHoHATLHOM NEATENBHOCTH | COBPEMEHHBIX METO/Iax 3Kk3amene: 1-6, 16,
HABBIKY IIPOBEICHUS MaTeMaTu4eCKOro 17,19
1a00pATOPHBIX HUCCIICIOBAHUM, aHajM3a u
1 | coBpeMeHHbIE METO/IbI XUMUH, MO/ICJTUPOBAHHS,
(U3MKH, MATEMATHYECKOTO MaTeMaTHYeCKON
MO/JICTTUPOBAHHUS U CTATHCTHKH, a TaKXe
MaTeMaTHYeCKON CTATUCTHKH, a COBPEMEHHbBIX
TAK)KE COBPEMEHHBIE 00pa3oBaTeNbHBIX U




00pa3oBaTeNbHBIC U UH(POPMAIUMOHHBIX
WHPOPMAMOHHBIE TEXHOJIOTHH. TEXHOJIOTHIA.
OIIK-6.2. Uccnenyet B Ymeer ucnomab3oBats | Ompoc Bompoc Ha
po¢eCCHOHATBHO NesTeTPHOCTH | HEKOTOPBIC sk3amene: 7-10, 16,
HAaBBIKU IIPOBECHUS COBPCMCHHBIC MCTOIBI 17,19
1abopaTOPHBIX UCCIICIOBAHHUH, MaTeMaTHIeCKoro
COBpEMEHHBIE METO/IbI XUMMUH, aHanM3a u
($u3MKN, MaTEMAaTHIECKOTO MOZCIMpOBAHNA,
MaTeMaTHIECKOH
MOJICIUPOBAHUS U
N CTaTUCTHKH, a TaKXKe
MAaTEeMAaTHUYCCKOW CTATUCTHKH, a
COBPEMEHHBIX
TAKIKE COBPEMCHHBIC 00pa3oBaTelbHBIX U
o0OpazoBarenbHbIC U MHbOPMAITHOHHBIX
HH(POPMAIMOHHBIC TEXHOJIOTHH. TEXHOJIOTHIA
OIIK-6.2. Uccnenyet B Oo6nanaer onsiToM | Ompoc Bompoc Ha
poeCCHOHATIBHOM NESATEIPHOCTH | NPUMCHCHUS sk3amene: 11- 13,
HAaBBbIKU POBECHUS HCKOTOPBIX 16, 17, 19
1a00paTOPHBIX HUCCIICTOBAHUH, COBPCMCHHBIX MCTO/L0B
COBpEMEHHBIE METO/IBI XUMHH, MATEMaTHIECKOro
($u3MKN, MaTEMAaTHIECKOTO aHaimsa "
MOJICITAPOBAHHS,
MOJICITAPOBAHUS U 2
N MaTeMaTHIECKOM
MaTeMAaTHYCCKOW CTATUCTHKH, a
CTaTUCTHKH, a TaKKe
TaK)Ke COBPEMCHHEIC COBPEMEHHBIX
00pa3oBaTeNbHBIC H 06pasoBaTeNBHEIX N
UH(POPMAIMOHHBIC TEXHOJIOTHH. MH(pOPMALMOHHBIX
TEXHOJIOTHIl.
OIIK-6.3.lemoHCTpUpYET 3Haer o0 HekoTophix | Ompoc Bompoc Ha
BIIICHHE METOJIaMHU METO/Iax sKk3amene: 14-15,
CTaTUCTHYECKOTO OIICHUBAHUS U CTaTUCTHYCCKOTO 17,19
MIPOBEPKH THITOTE3, OLICHUBAHHUSA "
MIPOTHO3UPOBAHNUS TICPCIICKTHUB U TIPOBEPKH THITOTES.
COLIMAJIBHBIX ITOCJIEICTBUN CBOEH
po¢eCCHOHATBHOM
JIeSITETEHOCTH.
OIIK-6.3.[leMmoHCTpUpYET Ymeer Ompoc Bomnpoc Ha
BJIAJICHUE METOJaMK JIEMOHCTPHUPOBATh sk3amene: 9-12, 17,
CTaTUCTUYECKOTO OLICHUBAHUS U BJIaJICHUEC HCKOTOPBIMH 19
MPOBEPKH THIIOTES, METOAaMH
HPOTHO3UPOBAHHUS MEPCIIEKTHB U CTaTHCTHIECKOTO
COLMAJIBHBIX ITOCJIEJICTBUM CBOEH OLCHNBAHNS 1
N NPOBEPKU THITOTES.
po¢eCCHOHATBHOM
JeSITETBHOCTH.
OIIK-6.3.leMmoHCTpUpYET Obnanmaet onsiToM | Onpoc Bomnpoc Ha
BJIaJIEHHE METOIaMU JACMOHCTpANH sk3amene: 10-14,
CTATUCTUYECKOTO OLIEHHUBAHUS U BJIaJICHUS HCKOTOPBIMH Ipesentaums 17,19
MPOBEPKH THIIOTES, HaBbIKaMH
HPOrHO3UPOBAHHUS NEPCHEKTHB U CTaTHCTHIECKOTO
COLIMAJIbHBIX TTOCJIEICTBUM CBOEH OLCHUBAHMA 1
N MIPOBEPKH THITOTES.
poheCCHOHATBHOM
JIeSITETIBHOCTH.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI WJIN HHBbIE MAaTepHaJIbl, HEO0X0AMMbIe 1JIsl OLEHKH
3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONbITA [JAEATEJbHOCTH, XapPAaKTEPHU3YIOILIUX 3TANbI
(popMHpoOBaHUsI KOMIIETCHIIHI B po1ecce OCBOCHNs 00pa30BaTeIbHOI NPOrPaMMblI



IIpruMepHBIH BAPUAHT KOHTPOJIbHOI padoThI

1. Jlanbl BepmmHbl TpeyronbHuka: A(4;5), B(6;3), C(2;1). Haiinure: 1) ypaBHeHue
ctoponbl AB, 2) nnuny croponsl BC, 3) BHyrpenHuil yron B, 4) ypaBHEHUE BBICOTHI,
IIPOBEJICHHOW M3 BEpIIMHBI B, 5) Touky nepeceyeHus! BBICOT TPEYrojbHUKA, 6) IIUHY
BBICOTHI, OMYIIIEHHON 13 BEepUIMHbI B, 7) muomans TpeyrojpHuKa.

2 2 _
2. Ha snnunce OX" +25y" =225 HalUTE TOYKY, PACCTOSIHHME KOTOPOH OT MPaBOro
¢dokyca B yeThIpe pasza O0JIbIIE PACCTOSIHUA €€ OT JIEBOro (oKyca.

2 2 _
3. Ompenenure BUJ KpUBOM X +y +4x+12y +15=0

4. VccnenyiiTe GyHKIIMIO M IIOCTPOMTE ACKU3 €€ rpaduka:
— 8x 3 —8X
X*+4
Y= . o y="% Y=
) ) y X B) X2 + 4

2
IIpumepHBIi BADHAHT KOHTPOJILHOH PadoThI

1. Haiiute HeonpeaeneHHbIH HHTerpat I xe ¥ dx.

. 2,2 .
2.Boruncnute miomans GUrypel, orpaHn4eHHON TUHUSIMHU: 4y =X,y = 4X . Cpenaiite

YEePTEXK.
3.Haiinute obuiee pemenue nuddepeHIInanIbHOT0 YpaBHEHHS

(1+ yz)dx = xydy.,
HpI/IMepHaﬂ TEeMaAaTHUKaA JOKJIAaA0B U r[pe3eHTauI/Ii71

DneMeHThl MaTEMAaTUYECKOM JIOTUKH.

Bexkropsl.

CkansipHO€ TPOU3BEIEHUE BEKTOPOB.

BexTopHOE Npon3BeIeHNE BEKTOPOB.

CMeniaHHO€ IPOU3BEIEHUE BEKTOPOB.

KomrmutekcHble uncna.

CaoiicTBa (DyHKIMH.

HenpepriBHble QyHKIIUY.

Kiaccuueckoe U cTaTUCTUYECKOE ONPEAEIIEHUS BEPOATHOCTH.
10 I'eomeTpruecKue BEpOSTHOCTH.

11./luckpeTHble Ciy4aiiHbIe BETUYHHBI.

12. YucnoBsle XapaKTepUCTUKN HETIPEPHIBHBIX CIIyYalHbIX BETUYHH.

WoNOTk~wWN P

13. IIpunoxeHus TeOpUU BEPOSITHOCTEN B OMOJIOTHH.

3a4eTHO-IK3aMEeHAIHOHHBIE MaTepuajdbl Jsi NPOMEXYTOYHOHl  aTTecTAlMU
(3x3ameH/3a4eT)

Bonpockl mo maremaTnke 1Jisl NOATOTOBKHU K 3aueTy B 1-m cemectpe (1-12) u
K JK3aMeHy BO 2-M cemectpe (1-19)

1. Matpuns! u ux Buabl. HeBblpoxkaeHHble MaTpulibl. Onepanuu HaJl MaTpULIAMH U HEKOTOPbIE
cBoiicTBa aTuX onepauuit. ObpaTHast MaTpulla U ee HaxoxaeHue. dopmyna oOpaTHONH MaTPULIBI.



2. CucreMbl IMHEHHBIX ypaBHEHUH W ux pemieHus. OCHOBHBIE MOHATUSA. MaTpuU4HBIN crocod
pEIICHUS CUCTEMBI JIMHEHHBIX ypaBHeHHM. Onpenenurenu 2-ro U 3-ro nopsiakoB. CBolcTBa
onpenenurenei. Ilpasuna BeramciieHus onpenenureneii. Meroasl Kpamepa u I'aycca pemenus
CHUCTEMBI JINHEHHBIX YPaBHEHUM.

3. MHOrouseHsl U UX KOpHH, ajredpanyeckue ypaBHEHHUs.

4. BexTopbl U JEHUCTBUS HAJ HUMU: CJIO’KEHUE, BBIUNTAHUE, YMHOKEHHE Ha uucio. CkanspHoe
IIPOU3BE/IEHNE, BEKTOPHOE IPOU3BE/IECHUE, CMELIAHHOE IPOU3BEJIECHUE BEKTOPOB. BekTophl u
JEICTBUS HaJl HUMU: CJIOKEHUE, BBIYUTAHUE, YMHOKEHHE HA YHUCIIO.

5. Cuctema  KOOpAMHAT Ha IUIOCKOCTH M B NPOCTpaHCTBE. JleneHue oTpe3ka B JaHHOM
oTHoweHHUU. PaccrosgHue Mexny AByMs TOYKaMH. PaccTossHue OT TOYKH 1O NpAMOW. Bumsl
YpaBHEHH MpPSAMBIX B  IUIOCKOCTH (0Oliee ypaBHEHHE, YpaBHEHHUE, IPOXOASIIEe Yepe3 JIBe
3aJJaHHbIC TOYKH, TapaMETPUIECKUE YPaBHEHHS, ypaBHEHHE C YIIIOBBIM KO((UIIMEHTOM U 1p.),
UX B3aUMOCBs3b. B3aMMHOE pacmojoXeHue OBYX U Oojiee NMPSMBIX Ha IUIOCKOCTH. Y CIOBHE
NEPIEHIUKYJIIPHOCTH U MAapaJUIEIbHOCTU JBYX MPSAMBIX. YpaBHEHUS IPSIMbIX U IJIOCKOCTEHN B
IPOCTPAHCTBE, UX BUJIbI U B3aUMOCBS3b.

6. KpuBble 2-ro mnopsjaka: OKpPYKHOCTb, JJIIMIIC, rumnepbona, mapabona. KaHoHuueckue
ypaBHeHUs. DoxanbHble cBoiicTBa. [loHsATHE O KiaccMPUKALIMOHHOM TeopeMe Uil KPHUBBIX
BTOPOTo nopsaka. [loBepXHOCTH BTOPOro NOpsAAKa U HEKOTOPBIE UX BUBI.

7. DneMeHTbl TEOPUU MHOXKECTB, CTAHJapTHBIE OHATUS U 0003HaUeHUs. YUCIIOBbIE IPOMEKYTKH,
OKpecTHOCTH Touek. OObennHeHue, nepeceyeHne, pasHoCTb, JONOJHEHHE M CHMMETpUYecKas
pa3sHOCTb MHOXeECTB. UMcCIOBBIE MHOXKECTBA. MHOXECTBAa: HATypajbHBIX, HEOTPHULIATEIbHBIX,
LIEJIBIX, PALIMOHAJIBHBIX, HPPALMOHAIBHBIX, BEILIECTBEHHBIX YHCEI.

8. Komrekcuele uncna. Anredpandeckasi 1 TpUroHOMeTprudecKast OpMbI 3aIicu KOMIUIEKCHBIX
yucen. @opmyna MyaBpa, U3BlI€4EHHE KOPHEHW U3 KOMIIJIEKCHBIX YHCE.

9. Yucnosas ¢ynkmus, ee rpapux. CrocoOs! 3axanus ¢pynkuuu. O6parHas pynkuus. CrioxHas
¢ynkuus. CBoiicTBa (PyHKIMIA: YETHOCTh U HEYETHOCTb, HEPUOJUYHOCTh, MOHOTOHHOCTb M JIp.
npeoOpazoBaHus rpadMKoB, ONMUCaHWE CBOWCTB (pyHKIMH 1o ee rpaduky. OCHOBHBIC
aneMeHTapHbie  QyHKImH: Y = KX + b, y =ax2 + bx + ¢, y =axn, y = ax, y = logax, y =sinx, y
= COSX, Y = tgX, Y = ctgx, y = arcsinx, Yy = arccosx, y= arctgx, Yy = arcctgx. X cBoiicTBa u
rpaduxmu.

10. [locnenoBarensHOCTH.  ApudmeTudyeckas U T€OMETpUUYECKas nporpeccun. [Ipenen
nocuenoBarenbHOCTH. OCHOBHBIE TEOPEMBI O Mpefenax InocienoBareapHocTel. [IpenenbHbit
nepexol B HepaBeHCTBax (JieMMa o mpomexxyTouHod ¢yHkuuu). Ilpenen MoHOTOHHOMN
OTpaHMUYEHHOW  mocienoBaTenbHOCTH  (TeopeMa  Beiiepmrpacca). UYwcnmo e (BTopoit
3aMevaTesIbHbIN npesen).

11. Tpenen ¢ynkuuu. OcHOBHBIE TeopeMbl O mpenenax (yHkuuil. HaxoxneHue acumMnToT
rpapukoB  ¢yHkumit. OpHOCTOpOHHHME Tipenenbl. beckoHeunble mpenensl.  [lepBsiit
3aMeyvareNbHbIi npenen. Jlpyrue 3amevareabHble Mpeienbl. DKBUBAJICHTHbIE OECKOHEYHO Mallble
Y OCHOBHBIE TEOPEMBI 0 HUX. BaxkHeilne 3kBUBaneHTHOCTH. TexHn4yeckue NpueéMbl BBIYUCICHUS
npezneno. HempepsiBHOCTh pyHKIMIA. Toukn paspbiBa 1 ux kiaccupukanus. CBoicTBa QyHKIUA,
HENpPEephIBHBIX Ha oTpe3ke. OCHOBHBIE TEOPEMBI O  HEMPEPBIBHBIX (PYHKIUSAX.

12. Tlonstue mpou3BOJHON (YHKIIMH, TEOMETPUUYECKHH W MEXaHMYECKUH CMBICI. YpaBHEHHE
KacaTeJbHOM M HopMayd K KpuBoH. [IpaBuna nuddepenumpoBanus, Tabiuia MpOU3BOAHbBIX.
[TpousBonHas cnoxxkHOW GyHKUMH U oOpaTHON QyHkuuu. Juddepenuman QyHKIUH.
['eomerpuueckuit cmbicn auddepeHnnana ¢byaknuu. OcHOBHBIE TOHSTHS. OCHOBHBIE
TeopeMbl O  auddepenunanax.  VHBapuaHTHOCTH (HOPMBI neporo auddepennuana.
Tabmuna nuddepennmanon. [lpousBonusie U AuddepeHnnanbl  BBHICIIUX — TOPSAKOB.
[Tpumenenue auddepennnanoB Kk npudbIMKeHHbIM BeruucaeHusM. @opmyia Teitnopa. opmyna
Maxkmnopena. IIsaTb OcHOBHBIX pasnokeHuil. Hekotopble Teopembl 0 aud@epeHnpyeMbix
¢ynkuusx (Teopema @epma. Teopema Pomns. Teopema Kommu. Teopema Jlarpanxka. IIpasuia
Jlonutans. HaxoxaeHne ¢ NOMOIIBI NPOU3BOJHOM IPOMEKYTKOB MOHOTOHHOCTH, TOYEK



IKCTpEMyMa M 3KCTpeMyMoB (yHKIMH. HaxokIeHne ¢ TOMOIIBI0 TPOU3BOTHON MPOMEKYTKOB
BBITTYKJIOCTH ¥ BOTHYTOCTH Tpaduka (QyHKOUM W TodeKk mepernda. HaxoxxmeHnue riao0ambHbIX
HKCTPEMYMOB (DYHKITUH HA OTPE3Ke U Ha MPOU3BOJILHOM MIPOMEKYTKE C IIOMOIIBIO TPOU3BOHOM.
Cxema uccnenoBanus QyHKIUU.

13. Tlonstne o0 mepBoOOpa3HOM (YHKIMM ¥ HeEoNpeneleHHOM UHTerpane. Tabmuna
HEOIpEACNEHHBIX HMHTErpajJioB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE, METO]
MOJICTAHOBOK (IIpHEM MOJBEACHUs MOJ 3HaK auddepennunana). MHTErpupoBaHue MO YacCTSIM.
HuTerpupoBanue panuoHaIbHBIX, JPOOHO-PALIMOHAIBHBIX (METO HEOTpeIeTICHHBIX
ko3P duurenToB) pynkuuii. MaTErpUpOBaHie palMOHATIBHBIX, IPOOHO-PAIIMOHATBHBIX (METO
HeomnpeaeneHHbIX KoddduunentoB) Gpynkuuid. MIHTErpupoBaHre HEKOTOPBIX UPPALMOHAIBHBIX
¢ynkuuii. MHTerpupoBaHue TpuUroHoMeTpuyecknx (QyHkmuid. OnpeneneHHbll HHTErpat:
ompeJieJieHue, OCHOBHBIE CBOWMCTBa, reoMeTrpuyeckuii cMmbici. @opmyna Herorona-JleiOnwuma.
3aMeHa NEpPEMEHHON M MHTErPUPOBAaHUE IO 4YaCTAM B OIpeneraeHHOM uHTerpaie. Ilnomane
burypsl, orpaHHYEHHOM rpadukamu  QyHKUUH, Tpyrue MPWIOKEHUS OIpPEACIECHHOTO
MHTETpaa.

14. Tlonsitue 0 HECOOCTBEHHBIX MHTErpajax C WJUIIOCTpALMe HaxXOXXIACHHUsS Ha MpUMEpPaXx.
JlokanbpHBIE W YCIOBHBIE JKCTPEMyMbl (DYHKIMI IBYX MepeMeHHbIX. KpaTHble HHTErpabl.
OcHoBuble nousatusa. [Ipunoxenus. KpuBonuneiinsie uHTerpanbl. OCHOBHBIE MOHSTHS.
IIpunoxenus

15. Yucnoseie psnpl. [Ipu3Haku cXoauMOCTH YUCIOBBIX psnoB. CreneHHble psanasl. [lpusHaku
CXOJMMOCTH CTETEHHBIX PSIJIOB.

16. Iuddepenumanbable ypaBHEeHUs, OCHOBHBIE MOHATUS. [{uddepennnanbabie ypaBHeHUus 1-ro
nopsiaka. uddepennnanpapie ypaBHEHHS 1-TO MOpsIKa ¢ pa3aessIONIIMHCS TEPEMEHHBIMH.
Opnnopoausie nuddepennuansupie ypaBHeHust 1-ro nopsaka. Jluneitnsie nuddepennnanbHbe
ypaBHeHHust  1-To mopsiaka. Ypasuenue bepnymnu. Jluneitnsie nuddepeHnuanbapie ypaBHEHHS
2-TO TOPSAKA C TOCTOSTHHBIMHA KO3 PHUIIMCHTAMH.

17. OcuoBubie mnonsTHs. CoObITUSA U BEpOATHOCTh. CBOMCTBA BEpOSTHOCTU. [[MCKpeTHBIE U
HEIPEPBIBHBIE CIyYaliHbIE BETUYHUHBI.

18. Ilpunoxenus: B ONOJIOTHH.

19. Boibopounslii meron. CraTHCTHYECKME OIICHKM IMapaMeTpoB paclpeneneHus. MeTobl
pacuera CBOJIHBIX XapaKTePUCTUK BBIOOPKH.

Oo0pa3sen 3K3aMeHALMOHHOTI0 OnJIeTa

MuHUCTEpPCTBO HAYKH U BICIIIETO 00pazoBaHus Poccuiickoit denepanmu
DenepanbHOE TOCYAaPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIEr0 00Pa30BaHUs
«KybaHckuit rocy1apCcTBEeHHBI YHUBEPCUTET)
(hakynbTeT MaTEMaTUKU ¥ KOMIIBIOTEPHBIX HAYK
kadenpa nH(HOPMAITMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTHI
HampasieHue noarorosku 06.03.0 buomorus
Buner Ne 0
[0 MaTeMaTHKe

1. IlpaBuna Jlommramns.
2. HeonpeneneHHslil HHTETpaJl.
3. [IpakTuueckoe 3a7aHue.

3aB. kadenpoit HHHOPMAITMOHHBIX
00pa3oBaTeIbHbIX TEXHOJIOTHH,
JIOKTOP MEJarorn4eckux Hayk, mpodeccop C.IL I'pymieBckuit




KpuTtepun oneHuBanus pe3yibTaToB 00y4eHHUs

OneHka Kpurepuu onleHUBaHUS IO IK3aMCHY
BbicoKuii ypoBeHb OLICHKY «0THI/I‘IHO>\>’ 3aCIy)KHBAET CTY/ACHT, OCBOI/IBI:HI/Iﬁ 3HAHUS, YMel;II/Iﬂ, KOMITETEH I
S M TEOpeTHYeCKWid MaTepuan ©Oe3 npoOesoB; BHIIOJHUBIIMK BCE 3a/aHMs,
(oTmmaHO) MPEIYyCMOTPEHHBIC y4eOHBIM IUITAHOM HA BBICOKOM Ka4eCTBEHHOM YPOBHE;
MPAaKTUYCCKUE HABBIKM MPO(ECCHOHAIBHOTO IPUMCHCHHS OCBOCHHBIX 3HAHUI
c(OpMHUPOBAHBI.
Cpenuuii ypoBeHb OIICHKY «XOpOII0» 3aCly>KUBACT CTYACHT, MPAKTHYCCKU MOJHOCTHIO OCBOHMBIIUI
«y» 3HaHUS, YMEHUs, KOMIICTCHIIMM U TCOPCTUYCCKUU MaTepuall, yucOHbIC 3aJaHUs HE
(xoporio) OIICHEHBI MAaKCHMAaJbHBIM YUCIIOM 0allIOB, B OCHOBHOM C(HOpPMHUPOBAI MPAKTUICCKUE
HAaBBIKU.
IToporoBerii OIICHKY «yIOBJICTBOPHUTEIEHO» 3aCIIy’)KUBACT CTYJICHT, YaCTHYHO C THpobenaMu
YpOBeHb «3» OCBOMBIINI 3HAHUWS, YMEHUs, KOMIICTCHIMA W TEOPETUYCCKUI MaTepuai, MHOTHE
(YmoBieTBOpUTEIHH ydeOHbIe 3a1aHus JIN00 HE BBHIMIOJIHMII, THOO OHM OLIEHEHBI YHCIIOM 0ailioB OJHM3KNM K
0) MHHHAMAaJIbHOMY, HEKOTOPBIE MPAKTUUECKHE HABBIKKM HE CHOPMHUPOBAHBI.
MUHHMAILHBLH OLICHKY «HEYIOBJICTBOPUTEIBHO» 3aCIy)XHUBACT CTYICHT, HE OCBOMBIIMN 3HAHUSI,
YPOBEHB «2» YMEHHUSI, KOMIIETCHI[H M TEOPETUUECKUI MaTepHa, yueOHble 3aaHusl HE BBITOJIHILI,
(HEYIOBIETBOPHTEN MPaKTHYECKUE HABBIKU HE C(HOPMHUPOBAHEL.
BHO)

Kpurepun onieHuBanus 1o 3a4ery:

«3aYTEHO»: CTYJIEHT BJaJIeeT TEOPETUUECKUMHU 3HAHUSMH 110 JaHHOMY pasJielly, 3HaeT U yMeeT
IPUMEHSTh METOJIbl PEIICHUs 3aJad MPaKTUYECKOr0 XapakTepa, JIOMYCKAeT HE3HAYUTEJbHbIE
OLIMOKM; CTYJIEHT YMEET MPaBHJIbHO OOBSACHATH TEOPETUUYECKHM MaTepua, WTIOCTPUPYs €ro
puMepamy,
«HE 3aYTEHO»: MaTepuall He YCBOEH WM YCBOEH YaCTUYHO, CTYAEHT 3aTPYAHSAETCS NPUBECTH
IIPUMEpPHI 110 M3y4aeMbIM B JJAaHHOM Kypc€ T€MaM, JOBOJIBHO OTPaHUYEHHBIM 00bEeM 3HAHUUI
IPOTrPaMMHOTO MTPAKTHUYECKOI0 MaTepHara.

OneHouHble CpeAcTBa JUIsl WMHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU

3J1I0pOBbsI BEIOUPAIOTCS C yUETOM MX UHIAUBUAYAJIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTM HHBAJIWAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BPEMs /ISl IOJATOTOBKM OTBETA HAa 3K3aMEHE;

— MpU IPOBEIEHUH MPOLEAYPhl OLIECHUBAHUS PE3YIbTATOB 00yUEHHs] MHBAJIHMIOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOYKHOCTSMH 370POBbsI IIPEAyCMaTPUBAETCS HCIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMY,

— MpU HEOOXOAUMOCTH 1 00YUaIOLIUXCSI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbSI
U UHBAINWJOB TPOLEAYpa OLEHUBAHUSA pE3yJbTaToOB OOYyYEHHUS MO JUCLUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponetypa onieHUBaHMs pe3yabTaToB OOyueHHs] MHBAJIUAOB U JIMIl C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBBSl IO JUCHUUIUIMHE (MOJYIIO) IpEeAycMaTpUBAeT IPEAOCTaBICHUE
uHpopManuu B (opMax, aJaNTUPOBAHHBIX K OrPAaHUYEHHUSM HX 3]I0pOBbS M BOCHPUATHS
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMH OIIOPHO-JBUTaTEIbHOTO anmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedeHb MOKET OBbITh KOHKPETH3UPOBAaH B 3aBHCHUMOCTH OT KOHTHHIEHTa
00yJaromuxcs.



5. IlepeyeHb y4eOHOM JUTEPATYPHI, HHPOPMAITMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1. YueOHasi auTeparypa

Mauynuc, B. B. Beicias maremaruka: yuyebHoe rmocodue mist By3os / B. B. Mauynuc. —
5-¢ uzn., mepepad. u qon. — M.: UszmarensctBo FOpaiit, 2017. — 306 c. — (Cepus:
Yuusepcuretbl Poccun). — ISBN 978-5-534-01277-4. — Pexxum nmoctyma : www.biblio-
online.ru/book/4BE2493C-98A2-401F-82C5-693AE62E332F

[[Iumaues, B. C. Beicurass maremaruka. [lomHenii kypc B 2 T. Tom 2 : y4eOHHMK st
akanemuueckoro 6akamaspuara / B. C. llumaues ; mox pen. A. H. Tuxonosa. — 4-¢ u3f.,
uctip. u jgon. — M. : UznarensctBo FOpaiit, 2009 — 341 c¢. — (Cepus : bakamasp.
Axkanemudeckuit kypc). — ISBN 978-5-534-02103-5. — Pexum poctymna : www.biblio-
online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF.

Kynpssues, JI.J[. Kpatkuii kypc matematudeckoro ananusa. T.1. duddepenunansuoe u
UHTETPAIbHOE HWCUMCIEHUS (YHKIMA OJHOM mepeMeHHOH. Psager:  YueOHuk
[DnexTpoHHBIH pecypc]: yued. — DnekTpoH. gaH. — Mocksa: @usmariut, 2015. — 444
¢. — Pexum nocryna: https://e.lanbook.com/book/71994

Hukutun, A. A. Maremarnueckuii anann3. COOpHHK 3amad: ydueOHOe mocoOue ais
akajeMuueckoro 6akamaBpuara / A. A. Hukutua. — M.: U3narensctBo FOpaiit, 2017. —
353 c. — (Cepus: bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-8585-6. —
Pexum nocrtyna : www.biblio-online.ru/book/3F4B57E6-5644-4114-84CB-33425485F07C
Byrpos, . C. Beicmas MaTemMaTuka. 3aauHuK : yaeOHOE TTOCOOME ISl aKaIeMUIECKOTO
Oakamaspuata / 5. C. Byrpos, C. M. Hukonbckuii. — M. : U3narensctBo KOpaiit, 2018.
— 192 ¢. — (Cepus : bakanasp. Axkagemudecknii kypc). — ISBN 978-5-9916-7568-0. —
Pexum nocrtyna : www.biblio-online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071

5.2. llepuoauyeckasi JuTEepaTypa

1. Bassr manabeix komnaduu «Mct Beroy» http://dlib.eastview.com
2. Dnexrponnas oubmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBPeMeHHble NpodeccHOHATbHbIE 0a3bl

JAAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
J1eKTPOHHO-0ubImoTeuHblie cucteMbl (IBC):

1. OBC «HOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

1. Xypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

2. Hayunas snextponHas 6ubnuoreka (HOb) http://www.elibrary.ru/

3. VYuuBepcurerckas nHpopmannontas cucrema POCCUS http://uisrussia.msu.ru

HNupopmManoHHbIEC CIPABOYHbIEC CHCTEMBI:
1. Koucynprant Ilmtoc - cipaBouHast mpaBoBast cucTeMa (JOCTYI 10 JIOKaJIbHOU CeTH C
KOMITBIOTEPOB OUOITNOTEKH )

Pecypchl cBOGOIHOTO 10CTYyNA:


http://www.biblio-online.ru/book/4BE2493C-98A2-401F-82C5-693AE62E332F
http://www.biblio-online.ru/book/4BE2493C-98A2-401F-82C5-693AE62E332F
http://www.biblio-online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF
http://www.biblio-online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF
https://e.lanbook.com/book/71994
http://www.biblio-online.ru/book/3F4B57E6-5644-4114-84CB-33425485F07C
http://www.biblio-online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
https://e.lanbook.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://uisrussia.msu.ru/

1. MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

2. ®epnepanbubiii mopran "Poccuiickoe oopazoBanue” http://www.edu.ru/;

3. Hudopmanmonnas cucrema "EauHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

4. EnunHas KoJeKus nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

5. ®enepalbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTeIbHbIX pecypcoB (http://fcior.edu.ru/);

Co0OcTBeHHbIE JIEKTPOHHbIE 00pa3oBaTe/ibHbIe U MH(OopManuoHHbIe pecypchl Kyol'y:

1. Cpena MOJyJIBHOTO TMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

2. bubmmotexa nH(pOpMAIMOHHBIX pecypcoB Kadeapbl nH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

3. DnexkTpoHHBIE 00pa30BaTeNbHbBIE pecypchl Kageapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHA
B oOpasoBanun KyOI'Y wu mnHayuHo-merommyeckoro kypHama "IHIKOJIBHBIE TOIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne yKa3aHus 1Jisl 00y4aOIIUXCS 0 OCBOEHHUIO U CHHUIIIMHBI (MOTYJIs1)

OO01ue peKkoMeHJalMK 110 OCYIIECTBICHUIO CAMOCTOSTEIbHON paboThl MPEACTABIECHbI B
METOAMYECKUX YyKa3aHMUAX (B MyHKTe 2.4), C COAEp)KaHUEM KOTOPBIX MOTYT 3HAKOMHUTHCS
CTYJICHTHI.

[Io xypcy npenycMOTpPEHO IpOBEACHHUE JIEKLMOHHBIX 3aHATHM, Ha KOTOPBIX AACTCS
OCHOBHOM CHCTEMAaTU3UPOBAHHBIA MaTepHall, IMPAKTUYECKUX 3aHATHUH, B XOJE KOTOPBIX
CTYJEHTaMHM MpPUOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE HNPAKTUYECKHM HABBIKM PEIIECHUS
Pa3JIMYHBIX 3a/1a4, B TOM YHCJIE C IPUMEHEHUEM IIOJIYYEHHBIX TEOPETUYECKUX 3HAHUM.

[Ipy moAaroroBKe K JEKIMOHHBIM 3aHATUSAM NPEAIONaracTcs H3y4eHUE Marepuana,
IIPEIUIOKEHHOTO Ha MpPEAbIAYIIEH JEKUUU W BBINOJIHEHHE TEX 3aJaHUil NPAaKTUYECKOIOo U
TEOPETUYECKOI0 XapakTepa, KOTOpPbIE 3a/laHbl MPENnojaBaTesleM, C y4€TOM CAaMOIOAIOTOBKH U
MCII0JIb30BaHUsl PEKOMEHJOBAHHOM JINTEPATYPHI.

[Ipy moaroroBke K NPAKTUYECKUM 3aHATHAM CTYACHTaM CIEAYeT HCIOJIb30BaTh
PEKOMEHIOBAaHHYIO JIUTEPATYpy W JIEKUMOHHBIM Marepuain. IIpexne BCero, CTyIEeHTHI JOJIKHBI
YSICHUTH NPEJIOKEHHBIN MJIaH 3aHSTHSI, OCMBICIUTh BHIHECEHHBIE /Ul OOCYXKIEHHs BOIpPOChl. B
MIPOLIECCE IOATOTOBKH, 3AKPEIUIAIOTCA, YTOYHSIOTCS YK€ H3BECTHBIC, U OCBAMBAIOTCS HOBBIE
kareropuu. CTalkuBasch B XOJ€ MOJATOTOBKU C HEIOCTATOYHO MOHSATHBIMU MOMEHTaMH TEMBI,
CTYAEHTHI JOJKHBI HaXOJIUTh OTBETHI CAMOCTOSITEIBHO WJIM (PUKCHUPOBATH CBOM BOIPOCHI JUIS
IIOCTAaHOBKH U YSICHEHUS UX Ha 3aHATHH.

[TpakTuyeckue 3aHATUS MOTYT HPOBOIUTHCS B (OpMe CBOOOAHOM AHCKycCHU MpU
AKTMBHOM Y4YaCTHMM BCE€X CTYJIEHTOB. B Takux ciydasx y KaXKIOTO CTYJEHTa HUMeeTcs
BO3MOYKHOCTB IIPOSIBUTH CBOM IIO3HAHHUA: JOIOIHATH BBICTYMNAIOLIUX, HE COIJIAIIATLCA C HUMHU,
BBICKA3bIBaTh AJIbTCPHATUBHBIC TOYKH 3pPEHUS M OTCTAMBAaTh MX, MOIPABIATH BBICTYINAIOIIMX,
3aJaBaTh UM BOIIPOCHI, IpeJIaraTh 1Jis 00CyKACHUS HOBbIE TPOOJIEMBI, aHATTU3UPOBATh PAKTUKY
10 pacCMaTpUBAEMOMY BOIIPOCY.

[ToaroToBka nokiaja-mpe3eHTalMy, Mpe3eHTaluu 0a3upyeTrcs Ha moadope, U3y4yeHHH,
00001eHN ¥ aHajau3e HHPOpPMAIMM M3 Ppa3IUYHBIX HCTOYHHUKOB C HCIOJIb30BAHUEM
COBPEMEHHBIX TeXHOJOrud. Pe3ymbraToM pgaHHOro BuAAa pPabOTHI SBJISETCA MyOJUYHAS
MPE3eHTaNMsI C UCTOJIb30BaHWEeM nporpamMmmMbl Power Point. [logBeneHne uToroB mpoBOaAUTCS B
dopme TUCKYCCHH, TO3BOJISIONIEH CTyIeHTaM MPOSBUTH ceOsl.

[IporpamMmmMoil NTHCHMIUIMHBI TPEIYCMOTPEHO BBINOJHEHHUE IPAKTHYECKOrO 3aJaHus B
dopme pemieHus 3agad. BaXxHO MOMHHUTH, YTO pELICHHE KaKIOH 3aJaud WIM NMpUMepa HYKHO
CTaparbCs TIOBECTH J0 KOHIQA. [10 HepeneHHbIM WM HE 10 KOHIIA MOHATHIM, TPYAHBIM 3a/1adyaM
npernojiaBaTeneM 00s3aTelbHO MPOBOAITCS KOHCYJIBTAIlMK, B TOM YUCIIE U UHAWBUYaJIbHBIE.


https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://icdau.kubsu.ru/

[TpakTHdeckoe 3aHITHE KaK pa3BHUBAIONIAs, akTHBHas ¢Gopma ydeOHOTo Impolecca
CrocoOCTBYeT  BBIPAaOOTKE  CaMOCTOSITEIBHOTO  MBIINUJICHUS  CTYJIEHTa, (HOPMUPOBAHHUIO
UH(POPMALMOHHON KYJIbTYPBI, Pa3BUTHIO POPECCHOHATBHBIX HABBIKOB.

BaxknelmmM sTanoM JaHHOTO Kypca SIBIISIETCS CaMOCTOSATEIbHas padoTa IO JTaHHOM
JUCLUIUIMHE.

JInsi yCHenrHoro caMoCTOSITETIbHOTO YCBOCHHMS TUCLUILIMHBI PEKOMEHIIyeTCS H3ydeHHE
JIOTIOJIHUTEIILHOM JINTEPaTyphI.

CamocrositenbHast paboTa TPOBOAUTCS C IENbIO 3aKPEIUICHHS W CHCTEMaTH3aluH
TEOPETHYCCKUX 3HAHHWH, (OPMHUPOBAHMS TMPAKTUYCCKUX HABBIKOB MO HMX MPUMEHCHHIO IIPH
peLIeHUH 3a71a4.

CamocrosTenbHas paboTa BKIIOYACT: IPOPaOdOTKy U MOBTOPEHHE YI€OHOTO MaTepualia K
NPAaKTHYECKUM 3aHSTHUSAM, ITOATOTOBKY JOKIAJOB-TIPE3CHTAIMH, OJrOTOBKY K PEIICHHUIO 3a/ad,
HOATOTOBKY K TEKYIIEMY KOHTPOJIIO.

[IpakTuKyeTcs MpoBeICHHE TPYNIOBBIX M MHIMBUAYAJIbHBIX KOHCYJIbTanui. Bo Bpems
O0ydYeHHs TPEIIoNIaracTcsi OpraHu3alys CHCTEMaTH3UPOBAHHOTO OOOOMIAIOIIETO MOBTOPEHHS
TEOPETHYECKOTO Marepuana. PexoMeHIyeTcs caMoCTOATeNbHOe OQopMiIeHHE (ParMeHTOB
JIEKIUH TI0 IIpe/IIaraeMoi TeMaTuKe.

Llenpro caMOCTOSITENBHOM PaOOTHI CTY/ICHTOB SIBISICTCS YTITYOJICHUE UX 3HAHUU B 001aCTH
M3y4aeMol TUCHUILIMHBI, PACIIMPEHUE 00IEeMaTeMaTHYeCKOro Kpyro3opa.

KoHTposis Haj BBINOJIHEHHEM CAMOCTOSATENBHON pabOTHI MPOBOJUTCS TPH H3YYCHHU
Ka)XJI0M TeMbl TUCIUIUINHBI HA 3aHATHUSIX.

B coorBercTBHM C y4eOHBIM IIJIAHOM HTOTOBOW ()OPMOIl aTTecTalMy SIBISETCS 3a4er,
KOTOpBIA OILICHUBACTCS IO CHUCTEME: «HE 3a4TCHO», <«3a4T€HO» WJIM 93K3aMEH, KOTOPBIH
OLICHMBACTCS 110 MATUOAIBLHON CUCTEME.

3ader cHaeTcs CTYISHTOM IIOCJE BBINOJHEHHUS KOHTPOJBHBIX pPabOT M BBIMOJIHEHHS
paboOTHl IO CaMOCTOSITEIBHOMY HM3YYEHHIO MPEUIOKEHHBIX MpEnoaaBaTesieM pa3lelioB Kypca ¢
NpE/IBAPUTEIBHBIME METOJUYCCKUMU PEKOMEHJAIMSAMU M YKa3aHUSIMH JICKTOpa. JK3aMeH
IPOBOUTCS YCTHO T10 MOJTOTOBJICHHBIM U YTBEPKACHHBIM Ha Kadeape u (paKynbTeTe Onneram.

B ocBoeHMH TUCHUIUTMHBI WHBAJIHIAMU U JIMLIAMH C O'PAaHUYCHHBIMH BO3MOXKHOCTSIMU
30pOBbsi OOJIBIIOC 3HAYCHHE HWMEET WHIMBUAYyalbHas ydeOHas padora (KOHCYIbTAIlMH) —
JIOTIOJTHUTENILHOE pa3bsCHEHHE YIeOHOTro MaTepuaa.

WunuBuyanbHple  KOHCYJIBTallMM MO TIPEIMETY SIBISAIOTCS BaXHBIM  (PaKTOpPOM,
CIIOCOOCTBYIOIINM WHAWBUAYaIH3alUU O0yICHHUS U YCTAaHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy TMperojaBareleM ¢ OOydJaromMMCsS WHBAJIMIOM WM JIMIOM C OIPaHHMYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBBSL.

7. MaTepua/JbHO-TeXHHYeCKOe o0ecniedeHHe M0 JUCHHUILINHE (MOY.T10)

HaunmeHoBaHue crienuanbHbIX OCHaIEHHOCTh CIENUAIBHBIX [lepeyeHps TMIEH3NOHHOTO
NIOMEILECHUI NIOMEILEHU I IPOTPaMMHOTO 00ecTIedeHns
Y4ueOHble ayIUTOpHUN g | Mebenb: yueOHas mebelb
MIPOBEACHUS 3aHATHH JEKIMOHHOTO | TexHnueckue cpeacTra 00ydeHus:
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
YueOHbIe ayIUTOpHUN g | Mebenb: yueOHas mebeinb
NIPOBEJCHUSA 3aHaTuil | Texanueckue cpeacTra 0Oy4eHHUS:
CEMHHAPCKOTO THIIA, TPYMIIOBBIX M | 3KpaH, IPOEKTOP, KOMIIBIOTED
WHAWBUIYANbHBIX KOHCYIbTAIWH,
TEKYILEro KOHTPOJIIS u
IIPOMEKYTOUHON aTTeCTalluu

Jis  caMocTosATeNbHOW  paboThl  OOyYarOmMXCA  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHGHI/IaIII/ISI/IpOBaHHOI\/'I Me6em,}o, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOH C
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecredeHneM JO0CTyIa B JJIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.



HanMmeHnoBanue nmoMenieHui ajis
CaMOCTOSITEILHOH pabOThI
oOyJaromuxcst

OcCHallleHHOCTh TOMEIEHNH IS
CaMOCTOSITEIbHON pabOThI
oOygaromuxcs

[lepeyeHb TUIICH3NOHHOTO
MPOTPAMMHOTO 00eCTICUCHUS

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboThI o0yJaromuxcs (IUTaIbHBIN
3an HayuHoti OnOIHOTEKN)

Meobenb: yauebHas Mebenb
Kommiexr cnenuanun3upoBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C MOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHON ceTu
«VlHTEpHET» W JOCTYmOM B
QJIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obOopynoBaHue, oOecIeynBaromIee
JOCTYm K  CeTH  HWHTEpHET
(mpoBomHOE COeUHEHNE u
0ecrpoBOTHOE  COEIUHEHHE IO
texuoorun Wi-Fi)

TTomemieHne a1t caMOCTOSATEIHLHOMN
paboTel 00yuaronuxcs (ay. )

Meobenp: yuebHas mebenb
Kommniekt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIBIOTEPHAS
TECXHUKaA C IIOAKJIFOUECHUEM K
nHpopMaMOHHO-
KOMMYHHKAIIHOHHON CeTH
«/HTEpHET» M JOCTYyIIOM B
9NIEKTPOHHYIO  HMH(OpPMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTelbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAILIMOHHOE
obopyaoBaHue, 00CCIECYHBAOIICE
JA0CTYyl K CECTHU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE u
0ecrpoBOJTHOE  COEIWHEHUE  TI0
texuonorun Wi-Fi)
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