MHWHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHUS POCCUMCKOM OEJIEPAITNI
®denepanbHOE TOCY JAPCTBECHHOS OO KETHOE 00Pa30BaTEIbHOC YUPEIKICHHE
BBICIICTO OOpa3oBaHUs
«KYBAHCKUM T'OCYIAPCTBEHHBI YHUBEPCUTET»
Kagenpa npuxinagHoit MaTeMaTHKH

YTBEPXJAIO:
I[IpopexTopTioy4cOHOM paboTe,
Kavecys A30BAHU — ICPBBIA

PABOYASA ITPOT'PAMMA JUCHIUTIJIMHBI (MOAYJIA)
B1. O. 13 MaTtemartuka

Hamnpasnenue noarorosku 04.03.01 Xumus

[Mpopuap AHaTUTHYCCKAS XHUMUS
Heopranmueckas XuMus U XUMU KOODAWHALIMOHHBIX COCIMHEHUN
Opraunueckas ¥ OUOOPraHUIeCKas XUMHUS
Du3HUeCcKast XHMHUS

®opma 0OyueHUS OUHAs

Kpamupukanus GakaraBp

Kpacuonap 2025



Pa6Gouast mporpamma aucuuminHel «MaTeMaTHKa» COCTaBlI€HA B COOTBETCTBHH C
denepanbHBIM  rOCY/ApPCTBEHHBIM  00pPa30BaTEbHBIM  CTAHAAPTOM  BBICIIETO
obpazoBanus (PI'OC BO) no Hanpasienuto nmoarotosku 04.03.01 Xumus.

[Iporpammy cocraBui(u):

M.B. IIaTeIKOBCKAs, CT. IPEIIOIABATEND C§%/

~

Pa6ouas mporpaMma JUCHUILTMHBI yTBEpP)KIeHA Ha 3aceanuu KadeIphl IPHKIaTHON
MaTeMaTUKH, TPoTOKOoII Ne 9 «6» mas 2025 r.

HN.o. 3aBenyrontero kadenpoii (pazpaboramka) o ——
[Mucemenckuit A.B. &

YTBepKaeHa Ha 3aceJaHUU Y4eOHO-MEeTOINIEeCKO KOMUCCHH (aKyIbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTHH U MPUKIIAJHON MaTeMaTHKU
npotokos Ne 4 ot «23» mas 2025 .

[Ipencenarens YMK q)aKynM
A.B. KoBanenko s /-/

PenenzeHTsI:

[anomraukoBa T. JI., TOKTOp Mearoruyeckux HayK, KaHauaaT GU3UKO-MaTeMaTHYeCKUX
HayK, mpodeccop. [ToueTHpIif paboTHUK BBICIIEro NpodeccruoHanbsHoro oopasopanus PO.

Mapxos B. H, nokrop texnuueckux Hayk. [Ipodeccop kadenpsl HHOOPMAIMOHHBIX
CHCTEM H [IPOrPaMMHUPOBAHUS HHCTUTYTa KOMIIBIOTEPHBIX CHCTEM M MH(MOPMaIMOHHON
6e3omacHoctu (MKCullb) ®I'BOY BO «KyoI' TY».



1. Ilesu u 3a7a4u U3yYeHUs] JUCHUILINHBI

1.1 leap AMCHUILIMHBI

Teopernyeckass W METOAMYECKAash TOJArOTOBKA CTYACHTOB K TPOCKTHPOBAHHUIO W
peanuzanuy y4eOHO-BOCIUTATENBHOTO Mpoliecca B paMKax MpeaMEeTHONW 00J1acTH MaTeMaTHKU.
[IpodeccrnonansHpIil YpOBEHb CTAaHIAPTOB U METPOJIOTOB BO MHOT'OM 3aBHUCUT OT TOTO, OCBOUIIH
JM OHM COBPEMEHHBI MaTeMaTHMUEeCKUM ammapaT ¥ yMEIOT JM MCHOJb30BaTh €ro MpH aHaJIn3e
CJIOKHBIX CTAHJAPTOB U MPUHSATUU PEIICHUM.

OnHoit M3 1enell NUCHUIUIMHBI SIBIISIETCS O3HAKOMIJIEHHE CTYIEHTOB C OCHOBHBIMU
MOHATUSAMU W MeToAaMHu MaTeMaTtuku. OHU SBISIOTCS Oa30BBIMU IS W3YYEHHUS APYTHX
JUCHUIUIMH U B TO € BPEMs UCIONb3YIOTCS ISl TOCTPOCHUSI TEOPUU U MPHUKJIAJAHBIX MOJIETeH,
KOTOPbIE HAXOAT HEMMOCPEACTBEHHOE IPUMEHEHHUE B U3YUCHUH CTaHAAPTU3AIUHA U METPOJIOTHH.

1.2 3agaun AMCUNILIHHEI

- ¢opMupoBaHHWE KOMIIETEHIIMH, CBA3aHHBIX C NPEACTABICHHEM O TpeaMeTe
«MaTtemaTHKay, ee CTPYKType, KaTeropusx M MeToAaX, OCOOEHHOCTSAX OIEHKH IUIaHHUPYEMBIX
pe3yIbTaToB 00Y4eHNS,;

- M3y4eHHE COBPEMEHHBIX METOJIMK U TEXHOJIOTH 00yueHUs MaTEMATHKE;

- dbopMUpOBaHUE TOTOBHOCTH CTYJCHTOB K MPAKTUYECKOMY MPUIOKEHHIO
MaTEeMaTUKH, OPraHU3aIMs MEXIPEIMETHBIX CBI3€d B Ipolecce 00ydeHUs MaTEeMaTHKE;
ucnosib3oBanue cpencts MKT B oOpazoBaTebHOM Iporiecce.

- o0ecrieueHue YCIOBHH Ui AaKTUBU3ALMH TIO3HABATEIBHOM, CaMOCTOSTEIbHON
JESITeIPHOCTA CTYJEHTOB U (POPMUPOBAHUSI Y HHUX MPAKTAYECKOrO OIBITA B XOJE PEIICHUS
npodeccHoHaNbHBIX 3a1a4.

- O3HAKOMHTH CTYJICHTOB C OCHOBAMH MaTE€MaTHYECKOTO ammapara, HeoOXOauMOro JJist
peLIeHHs] TEOPETUUYECKUX U MPAKTHUYECKUX 3a]1a4.

1.3 Mecrto aucuuniaunsl B crpykrype OOII BO

Jucuunnuna «MaTemaTuka» OTHOCUTCS K 0a30BOM yacTH y4eOHOro MiiaHa MOoArOTOBKH
OakanaBpoB mo HampasieHuto 20.03.01 TexnocdepHas OGe3omacHOCT M HMH(POPMALMOHHO U
JOTUYECKU CBs3aHAa CO CIEAYIOUIMMU AMCUUIUIMHAMM: MH(QOPMATUKOH, TEPMOIMHAMHKOH,
bu3nKoi, Xumuen.

JucuuruinHa 6a3upyeTcst Ha 3HaHUSX, TOJYYEHHBIX 10 CTaHAAPTY BbICIIEro 00pa30BaHus,
U SIBJISIETCS. OCHOBOM JJIs1 peLIeHMs UCCIIE0BAaTEIbCKUX 3a/1ay.

OTa IUCHUIUIMHA JIOTHYECKU U COJIEP’KATEIbHO-METOINYECKU B3aUMOCBSI3aHa C APYTUMU
gactamu  OIIOII, obecrednBaeT NpPEeEeMCTBEHHOCTh M TapMOHM3AllMI0O OCBOEHHUS Kypca,
3aKJIaJbIBACT OCHOBBI 3HAHUHM U YMEHUH AJI BBINOJIHEHUSI HAyYHO-UCCIIE10BAaTEIbCKON paboThI,
IPOXO’KACHUS TNPOU3BOACTBEHHON IPAKTHKH, HAMMCAHUS BBIMYCKHOW KBaJM(DUKALMOHHOW H
KyPCOBBIX paboT.

IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00YUeHHS MO JUCHHMILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJIbTaTaAMHM 0CBOEHHS 00pa30BaTeJIbHOM NPOrPamMMbl
N3yuenune nanHoON y4eOHON TUCIUTIIIMHBI HAIPABJICHO HA (POPMUPOBAHKE Y 00YUYAIOIIUXCS
obmenpodeccnonanbHbIX KommneTeHmi: [TK-1



PGSYJ'IBTaTLI 06y‘leHI/I${ 10 JUCLHHUIIJINHEC
KOI[ 1 HAUMCHOBAHHEC MHIUKATOPA

ITK-1 Crioco0eH ucnoiapr30BaTh 3aKOHBI U METOILI MATEMATHKH, €CTECTBEHHBIX U
TYMaHUTAPHBIX HAYK MPH PEIICHUH MPOPECCHOHANBHBIX 3a71a4

[1K-1.1 O6nanaer HEOOXOAMMBIMH
3HAHUSMU JJTs aHAJIN32 337129 B
npodecCuoHaNBbHOMN eI TEIbHOCTH Ha
OCHOBE ITOJIOKEHH, 3aKOHOB 1 METOJIOB
B 00JIACTH €CTECTBEHHBIX HAYK U
MaTEeMAaTHUKH

3HaerT: 3Tanbl aHaJIM3a 3a/1a4 B Mpo¢deccroHaIbHON
JeSITEIbHOCTH Ha OCHOBE TOJIOKEHHH, 3aKOHOB U
METOOAOB B 00J1acTH  €CTECTBEHHBIX HayK H
MaTEMaTHUuKHUu

Ymeer: OMpCACiIUuTb 1CJIb, 3a/la4, aKTYaJIbHOCTb
aHaJIi3a 3aJga4 B HpO(i)eCCHOHaHBHOfI
JACATCIIBHOCTH Ha OCHOBC HOJIO)I(CHI/Iﬁ, 3aKOHOB U
MCTOAOB B 00JIACTH  €CTECTBEHHEIX HayK H

MaTeMaTUKHU
HNwmeer HaBBIKU: JIEMOHCTpaLU 3HAHUM
MMOJIOKEHHMH, 3aKOHOB M METOJOB B 00JIACTH

CCTCCTBCHHBIX HAYK U MAaTCMAaTUKHN

[1K-1.2 CnocoGeH mpuMeHsTh
MaTeMaTUYECKUE METOABI Ji11 00paboTKu
JAHHBIX W TIPOBE/ICHHS PacCueTOB B
npohecCHOHATBHON AeSITEbHOCTH

3HaeT: BEPOSTHOCTHO-CTATHCTUYECKHE METOJBI
OLICHKH  PUCKOB, OCHOBBI ~ MaTE€MaTHYECKOTO
MOJIEITPOBAHHS ITPOIIECCOB.

Ymeer: COCTaBJIATh u aHAJIM3UPOBATh
MaTeMaTHYECKHE MOEIH /ISl OLIEHKU TEXHOTI' €HHbBIX
PUCKOB M  IPOTHO3UPOBAHMS  YpPE3BbIUANHBIX
CUTYyalUH.

Hmeer HaBBIKH: TIPOBE/ICHHSI pacueToB
BEpPOSATHOCTE W  CTaTUCTUYECKOM 00paboTku
JTAHHBIX MOHUTOPWHTA JIJISl OIEHKH 0€30MacHOCTH

PesynpraTel 00y4eHHS MO AMCIUIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBICHUS BCEX
BHJIOB KOHTAKTHOM U CAMOCTOATENILHOM pabOThl 00yUarOIIUXCS B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM TUIAHOM.

NHpukatopel  JOCTMKEHUS KOMIIETEHIIMHA  CUMTAKOTCSA
JTOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTATOB 00yIEHUSI.

c(OpMUPOBaHHBIMU  IIpU

2. CTpyKTYypa U coJep:KaHue THCHUTLINHBI

2.1 Pacnipenenenune TPyA0EéMKOCTH JUCHUIJIMHBI M0 BUAAM PadoT

OOmast Tpy10EMKOCTh JUCHUILIMHBI cocTaBisieT 14 3avetHbix eaunui (504 wacor), ux
pacrpeesieHle 1Mo BuaaM padoT MpeACcTaBieHO B TaOIHIIe

Buner pador Bcero Dopma 0OydeHuUst
4acoB OYHas
1 2 3 4

ceMecTp ceMecTp ceMecTp Kypc

(dacer) (dacer) (Jacer) (Jacer)
KonrakTHasi paboTa, B TOM 4HcCJIe: 209,2 52,3 52,3 52,3 52,3
AyauTOpHBIE 3aHITHSA (BCEro): 200 50 50 50 50
3aHATUS JIEKLIMOHHOIO THIIA 64 16 16 16 16
nabopaTOpHEIE 3aHATH - - - - -
NPaKTHYECKUE 3aHITUS 136 34 34 34 34
CEeMHUHAPCKHE 3aHATH - - - - -
HMnas koHTaKTHast pabdora:
KoHTpoIb caMoCTOsATeTFHOM paboTHI
(KCPI)’ P 8 2 2 2 2
Ipomexyrounast arrecrarus (UKP) 1,2 0,3 0,3 0,3 0,3




CamocrosiTeJibHasA padoTa, B TOM 152 56 56 20 20
qHcIe:
Kypcosas pabora - - - - -
[IpopaboTka y4eOHOTO (TEOPETHIECKOTO) 46 18 18 5 5
MaTepuaa
Brmmoanenne z[OMaHIHI/I)E 3aJaHuH 5 68 24 24 10 10
(moxroroBKa cOOOIIEHHH, TPE3EHTALIHI)
IToaroroBka K TeKylieMy KOHTPOJIIO 38 14 14 5 5
Kounrtpoab:
IloaroToBka K dK3aMeHy 142,8 35,7 35,7 35,7 35,7
Oo6mas qac. 504 108 144 144 144
TPYAOEMKOCTh B TOM YHCJIE
KOHTAKTHAS 209,2 52,3 52,3 52,3 52,3
padora
3a4. e[ 14 4 4 3 3

2.2 Conep:xkanue THCHUTLTAHBI

Pacnipenenenne BU10B yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Paznenbl (TeMbl) AUCUMILIMHBL, H3ydyaeMble B 1 cemectpe (ouHas popma oOyueHus)

KoanuectBo yacoB

AyauTopHa Breayaut
Ne HaumenoBanue pa3zgenos (TeM) Y opHas
Bcero sapaboTa
pabora
JI 13 JIP CPC
1 BBenenue B anainu3 12 2 6 } 4
2. [penen pyukimu. HempepbiBHOCTH HYHKIINU 26 4 8 } 14
3. HuddepermmpyemMocTs ¢ yHKITIH 32 4 8 ) 20
a. OyHKIIMHA MHOTUX NIEPEMEHHBIX 16 2 4 } 10
5 Heonpenenennplit HHTETpal 20 4 8 i} 8
HUTOIO no pazdenam oucyuniumvl 16 34 - 56
Kontpoins camocrositensHoit padotst (KCP) 2
ITpomerxxyrounas arrecranus (MKP) 0,3
IloaroroBka k TeKyIeMy KOHTPOJIIIO 35,7
OO11ast TpyI0EMKOCTb IO AUCIHUIUINHE 144

Paznensl (TeMbl) TUCHMITIMHEL, H3ydaeMble B 2 ceMecTpe (ouHast hopma 00yUueHus)

KonnuectBo yacos

AynuropHas Breaynur
No HaunmMenoBanue pa3aenos (TeM) yITop opHas
Bcero pabora
pabota
JI 13 JIP CPC
6. OnpenenéHHbI HHTETpaT 20 4 6 i 10
7 DJeMeHTHI JIMHEWHOH anreOpbl. MaTpHIIbI U ONPEeeTUTENH. 29 4 6 ) 12
) JIuneiinple npocTpaHcTBa
8. AHamuTHYECKAs TEOMETPHS Ha TIOCKOCTH 18 2 8 } 8
9. AnanuTHyeCcKas FTeOMeTpuUs B IPOCTPAHCTBE 30 4 10 } 16
10. |Kommmekcubie uncia 16 2 4 } 10
HUTOI'O no pazoeram oucyuniutvl 16 34 - 56
Kontpounb camocrositenbroi padoTs! (KCP) 2




IIpomexyrounas arrecranus (MKP)

0,3

HOZ[FOTOBK& K TCKYIIEMY KOHTPOJIIO

35,7

OO011ast TPYIO0EMKOCTh MO TUCIUILTHHE

144

Paznensl (TeMbI) U CHUILIMHBL, H3y4aeMbie B 3 ceMecTpe (ouHas (hopma 00yUCHHS)

KomnuectBo yacos

AynutopHast preayur
No HaunmeHnoBanue pasniesos (Tem) OpHas
Bcero pabota
pabota
JI I13 JIP CPC
11, |Yucnosble 1 GyHKUMOHAIBHBIE PSI/IbI 16 4 6 ; 6
12 |Hubdepenuuanbublie ypaBHEHHs 26 6 10 10
13 J7eMEHTBI KOM6I/IHaT0pI/II<I/I 14 2 10 } 2
14 Cny4aiiHble coObITHS 14 4 8 i 5
UTOI'O no pazdenam oucyuniumvl 16 34 - 20
Konrpounb camocrositensroi padots! (KCP) 2
IMpomesxyrounas arrecranus (KP) 0,3
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 35,7
OO0111ast TPYA0EMKOCTb IO AUCIHUIUINHE 108
Paznenbl (TeMbl) AMCUUITIMHBI, U3ydaeMble B 4 cemecTpe (ouHast popma 00yueHHsI)
Konunuectso gacos
Bueayaut
No Hanmenosanue pa3genos (TeM) AymuTopHas opHast
Bcero pabota
pabora
JI I13 JIP CPC
15. |[MCKpeTHBIC Ciy4aliHble BENUHHbL 8 2 4 } 2
16. |HempepbIBHBIC CllydaiiHble BENHIMHbL 10 2 6 } 2
17. |Maremaruueckas cratuctika. Beibopka u e€ npeacrasinenne 18 4 8 ; 6
18, |CrarucTiyecKoe OLCHUBAHHE 10 2 6 } 2
19. |IIpOBepka CTAaTMCTHYECKHUX TUIIOTE3 12 2 6 ; 4
20. |D7EMEHTBI JIMHEHHOIrO POrPaMMHPOBAHHSI 12 4 4 ; 4
HUTOI'O no pazoeram oucyuniutivl 16 34 20
Kontpounb camocrositenbroi padots! (KCP) 2
IMpomesxyrounas arrecranus (KP) 0,3
IoaroroBka K TeKyIeMy KOHTPOIEO 35,7
OO0111ast TPYA0EMKOCTb IO AUCIUIUINHE 108

[Mpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3austust / cemuHapel, JIP — mabopatopHbie

sarsTusi, CPC — camocrosiTenbHast paboTa cTyaeHTa

2.3 Conep:xanue pa3aejoB (TeM) TUCHUIINHBI
2.3.1 3ansaTHdA JeKIIMOHHOI0 THIIA

Haumenosanue pazaena
(Temsr)

Conep:xanue paszena (TeMbl)

®dopma TeKymIero
KOHTPOJIA




BsBenenue B
aHaIIN3

MHoxecTBa. Yucnosble MHOKECTBA. MHoOkeCcTBO
JEeHCTBUTENBHBIX Yucell. UncnoBbie IpoMexyTku. OKpecTHOCTh
touku. [lonartme ¢ynknun. Yucnosele ¢ynkuun. ['paduk
¢y,  Crnocobbr  3amanust  Qynkuuu.  OCHOBHBIE
xapaktepuctuku Qpynkuuit. Oopatnas Qynkims. CroxHas
¢byukipss. OCHOBHBIE dNIeMeHTapHbIe (PYHKIINU U UX TPadUKH.

Kommoxsuym

[penen GpyHKITHN.
HenpepriBHOCT

dhyHKIIIH

Yucnosas MOCJIENOBATEIBHOCTb. IIpenen YUCIIOBOH
nociuenoBarensHOCTH. [IpenenpHbli mepexoa B HepaBeHCTBaX.
Ilpenen MOHOTOHHOM OrpaHMYEHHOI MOCIEA0BATEIBLHOCTH.
UYwucno e. Hatypansasie norapudmesl. [Ipexen QyHknnu B TOUKE.
CgoiicTBa  mpenmenoB. beckoHedHo  Mamble  (YHKIUH.
beckoneuno Oounbiine QyHkMH. OCHOBHBIE TEOPEMBI O
npenenax. IlpusHaku cymecrBoBaHus mpenenos. IlepBbii
3ameyvaTeNibHbli mpeen. BTopoil 3ameuaTenbHBIN mpenen.
HenpepsiBHOCTh yHKITNH B Touke. HermpepbIBHOCTh (yHKIINH
B MHTEepBaJe M Ha OTpe3ke. Toukm paspeiBa (QyHKIHM.
OCHOBHBIE ~ TEOpEeMBl O  HENpPEphIBHBIX  (DYHKIHAX.
HenpepwiBHOCTH ~ 2siemeHTapHbix  (yHkimic.  CBolcTBa
(YHKIMHA, HENPEPBIBHBIX Ha OTPE3KE.

Konnoksuym

Huddepenunpyemo
CTh (BYHKIIMU

3agaun, NpUBOJSIIUE K MOHATHIO IPon3BoHON. Onpenenenne
MIPOM3BOAHON, €€ MEXaHWYECKHH W T'€OMETPHYECKHH CMBICII.
CBsi3b MEXJy HENpPEphIBHOCTBIO M JUPPEpPEHIHMPYEMOCThIO
¢byHkImMU.  AnreOpanyeckue — CBOMCTBA — IPOW3BOJIHOM.
[powsBomHast ciaoxHOI u oOparHO# QyHKIHMH. [Ipon3BoaHBIC
OCHOBHBIX 3JIEMEHTAapHBIX (hyHKIMiA. Tabmuia mponu3BOIHBIX.
Onpenenenne nuddepeHnnana, ero rTeOMeTPUIECKUIl CMBICIT.
[Ipumenenue muddepernnana K TPUOIIMKEHHBIM
BeIuMcHeHUsAM. [IpomsBomnbsle n muddepeHnnansl BBICIINX
TOPSIIKOB. HccnenoBanne  QyHKIMA ¢ TTOMOIIBIO
npon3BoAHbIX. Teopembl o muddepeHunpyemMbrx QyHKIUAX.
Bospacranne n yobiBanue (GpyHKIUH. MakCUMyM W MUHAMYM
¢yakunu. Hanbonpiiee M HanMeHbIIee 3HAYCHUS () YHKIIHH.
Bemyknocts  rpadmka  pyHknmu.  Toukm — meperu0a.
Acumnrotsl rpaduka GyHkiuu. OO6Imas cxema HUCCIeJOBaHUS
¢yHkmr u moctpoenus rpaduka. Popmyma Teimopa.

KommoxBuym

OYHKIIMY MHOTUX
MIePEMEHHBIX

OcHoBHble moHATHA. [Ipemen QyHKOMHM IBYX NEpeMEHHBIX.
HenpepwiBHOCTh  (yHKIMM JBYX mnepeMeHHbIX. CBoiicTBa
GYHKIMHA, HENpepbIBHBIX B OrPaHMYEHHON  obsacTu.
IponsBomuble u  muddepeHimansl  GYHKIUA  MHOTHX
nepeMeHHbIX. YacTHeIe MPOHM3BOJAHBIE W AU(depeHIasb]
nepBoro nopsiaka. YactHele nmpou3BoAHbIe U Au(depeHIrabl
BeIclIMX  TopsakoB. JuddepeHuupyemMocTs ¥ TOJHBIN
muddepeHunan GbyHKIHN. IIpumenenue MOJIHOTO
muddepennmana K TIPUOIIKEHHBIM BBIUHCIICHUSIM.,
IpousBonmHass cnoxHoW (QyHkiuu. [lonHas mTpoM3BOIHAS.
WuBapuantHocth  ¢Gopmbl  mepBoro  auddepennmana.
OkcrpemyM (yHKOMHM IBYX mepeMeHHbIX. HeoOxommmoe ¥
JIOCTaTOYHOE YCIIOBHE SKCTPEMyMa.

Komnmoxsuym

Heomnpenenennsiii
HHTErpaj

[NonsiTne mepBoOOpa3HO M HEONpENEeNeHHOTO WHTErpasa.
CRBOICTBa HEOMPENEIICHHOTO MHTerpana. Ta0imia OCHOBHBIX
HEONPENENCHHBIX HMHTETPAJIOB. OcHOBHBIE METOJIBI
WHTETPUPOBAHN: METOJ HETIOCPEACTBEHHOTO
WHTETPUPOBAHMSI, METOJ] WHTErPUPOBAHUS IOJCTAHOBKOU
(3aMeHOil TepeMeHHOM), METOJ] MHTETPUPOBAHUS 10 YaCTSIM.
WuTterpupoBanne panuoHanbHBIX (GyHKIHA. VHTErpHpoBaHme
TPUTOHOMETPHIECKUX (YHKIHA. WnTterpupoBanne
HppalOHATBHBIX QYHKINH.

Komnnoxsuym

OnpeneneHHbIH HHTErpa

TunoBele  3amaun. 3agayd, NPUBOAANINE K  TOHSITHIO
ompeneneHHoro uHTerpana. ®opmyma HeiotoHa-JlelOHMIIA.
OCHOBHBIE CBOMCTBA ONpENIENIEHHOI0 HHTErpaia. Beraucnenus

Komnoksuym




ompeneneHHoro wuHterpaia: Gopmyna HerotoHa-JleitOHuIIa,
WHTETPUPOBAaHUE IIOJCTAHOBKOW (3aMEHOH IepeMEeHHOM),
uHTerpupoBanue noyactsam. HecobctBennsie naterpaist (1 u
poxa). IlpunoxeHus onpeneIeHHOr0 UHTErpaja: BBIYUCICHHUE
IUTONIaAeH IIIOCKUX (GUTYp, BRIYUCICHHE JUIMHBI YT IIOCKOH
KpPHUBOW, BBIYHCICHHE OOBbEMa Teia, BBIYMCICHHE IUIOIIAIH
MIOBEPXHOCTH BpalieHus. MexaHn4ecKue NPUII0KEeHUsI.

DJIeMEeHTHI JTUHEHHOMN

anreOpel. MaTpHIls! 1

ONpeIeNIUTENN
JInneitnpie
MIPOCTPAHCTBA.

OCHOBHBIE MOHATHUS: MaTPULB], onpeAenuTeny. JledcTBusa Hax
Marpunamu. OOpaTHast martpuia, panr marpuipl. CBolicTBa
onpenenureneii. CucTeMbl JNTHHEHHBIX ypaBHEHWH. Pemrenue
cucreM ¢ momombio ¢opmyrn Kpamepa, meromom I[aycca.
CucTeMbl JIMHEHHBIX OJJHOPOJHBIX YPaBHEHUH.

BekTopsl 1 omnepaiuu Haj HUMU. BekTopHOE mpocTpaHCTBO.
[lonsTue nMHEHHONW  3aBUCUMOCTHM  BeKTOopoB.  ba3uc,
pa3mepHOCTh. MHOXeCTBO pemreHuiit CJIAY.

Konnoksuym

Ananutnyeckas
TeOMETpHS Ha
IUIOCKOCTH

CucTteMbl KOOpAWHAT: JEKapTOBa, NoJsApHas. JIMHUM mepBoro
MOpsiIKa Ha IUIOCKOCTH. YPaBHEHUS NPSIMOM Ha IIJIOCKOCTH.
OcHoBHbIE 3a7audl. JIMHMM BTOPOTO MOPAIKA: OKPYKHOCTb,
aMIic, runepbosa, napabdosna. Obuiee ypaBHEHHE JTHHUN
BTOPOT'O MOPSAJKA.

Kommoxsuym

AHanutnyeckas
reoOMeTpHsI B
MIPOCTPAHCTBE

VYpaBHEHME IPSAMOH U IIJIOCKOCTH.

Komnnmoxsuym

10.

Kowmriekcusie
qpciia

Ionsitue KOMILJIEKCHOTO yHcha. I'eomerpuueckoe
n300paKeHHEe  KOMIUIGKCHBIX  umcell. DopMel  3amucu

KOMIIJICKCHBIX YUCCII. I[eﬁCTBPIH HaJl KOMINJICKCHBIMUYHUCIIaMH:
CJIOKEHUE, BBIYUTAHUE, YMHOXKEHUE, NCIICHUEC,
BO3BCICHHUC B CTCIICHb, U3BJICYCHUC KOpHCfI.

Komnoksuym

11.

Yucnosble U
(YHKIIMOHAJIEHBIC
psIBI

UucnoBeie psaapl. YuCIOBOM psAll, CXOIUMOCTh, CyMMa.
OCHOBHBIE CBOMCTBa cXxonaduIuxcss psAAoB. JlocTtarouHsle
MPU3HAKK CXOAMMOCTU UHUCIOBBIX psAJOB. CTENEeHHBIE pAJBI.
Hurteppan cxomumocTr. YncnoBble U (PYHKIIMOHAIBHBIE PSIBL.
Paner Teiimopa u Maknopena. Paznoxenune ¢yHKOouidi B
cTerieHHble  psabl.  IIpuMeHeHMe CTENeHHBIX pPSIOB B
NPUOJIMKEHHBIX BEIYUCICHUAX. UNCIIOBbIE U (DYHKIIMOHAIBHBIC
pansl. Psael @ypre.

Konnoksuym

12.

Juddepennumnansabie

ypaBHEHHMS

3agaun, npuBopAnive K auddepeHnnanbHBIM  YpaBHEHHSIM.
Juddepenunansusie ypaBHeHus | mopsiika: ypaBHEHHS C
Pa3OeNAIOIUMHCS TIEPEMEHHBIMI M TIPUBOAAINMECS K HHM,
JINHENHbIE YpaBHEHUS, YpaBHEHUE Bbepnynnu.
JuddepeHunansaple  ypaBHEHHMS  BBICIIMX  IOPSJIKOB:
JMHEHHbIE OJHOpOJHbIe ypaBHeHUs |l mopsinka, nuHEHHbIE
OJHOPOAHBIC ypaBHEHMS N-oro mnopsanka. VIHTerpuposaHHe
muddepeHIIMAIBHBIX ~ YpaBHEHHH  BTOPOTO  TOpsAKa C
MOCTOSHHBIMU Kod(duuuenTamu. JIuHeHHbIe HEOTHOPOIHBIE
muddepennmansusie  ypaBHenust Il mopsagka. CrpykTypa
oOmero penieHus JIMHEHHOTO HEOJHOPOIHOTO
nmudpepennmanpHOro ypaHenus || mopsaka. Meronsapuarym
NPOU3BOJBHBIX IOCTOSIHHBIX. VIHTerpHpoBaHUE JHMHEHHBIX
HeoHOpOAHBIX quddepeHnnansHbIX ypaBaeHu I mopsiaka c
MOCTOSTHHBIMH ~ Kod(puiieHTaMn ¥ CBOOOJHBIM HYJICHOM
CHENUAIBHOTO uma. Cucremsl G depeHITHaTbHBIX
YpaBHEHUHU.

KommoxBuym

13.

OneMeHTHI
KOMOWHATOPHKH

OCHOBHBI€E TTOHSTHS. PaBMeIJ_[eHI/IH, NEPECTaHOBKU, COUCTAHUA.

Konnoxsuym




14. Cryuaiinsle MHoxecTBO ciaydaiiHbix coObTHil. Kitaccmueckoeonpenenenne|  Kommoksuym
COOBITHS BEPOSITHOCTH coObITHH. Teopema O CIOXKEHHM M YMHOXECHUH
BepositHOocTed. [lonHas rpymma coOwiTuii.  BepossTHOCTH
MOSIBJICHUS. XOTS OBl OHOTO COOBITHSA. DopMmyna IOHOM
BepoSITHOCTH U (opmyrna baiieca. dopmyib
bepuynnu u Ilyaccona.
15. | duckperHble cay4aiiHble |3aKoH pacnpeneneHus BEPOSITHOCTEM. Oyukuusa|  Kosmmokeuym
BEJIMYHHBI pacnpenenennss BepoaTHocTed u e€ rTpaduk. IlmoTHOCTH
pacripesienieHust BeposiTHOCTeH. MaTeMaTu4eckoe OKUAaHue U
JTUCTIEPCHUS.
16. HemnipepriBabIC @OyHKIMA ~ paclpefiesieHdss BEpOSATHOCTEH M IUIOTHOCTh|  Koyumokeuym
CIIy4aliHbIC BEIMYMHBl |BEPOSTHOCTH. MaTeMaTHueckoe OXHIOaHHE W JIUCIEpPCHS.
PaBHOMepHOe pacmpenenenue. HopmansHoe pacmperneneHue.
INokazarenpHOE pacipeaeneHue.
17. Maremaruueckas BeiOopka u €€ mpeacraBieHue. PacrpeneneHue YacToT. Komnnoxsuym
craTucTrka. Beibopka u | Omnupudeckass  ¢yHKius — pacnpenenenus. [lommuron n
e€ mpeJCTaBIeHUE THCTOTpamMMa.
18. Craructuueckoe Toueunsie onenku. Bribopounas cpeansii u BbeiOOpouHasi|  Kommoksuym
OLICHUBaHHE mucnepcua.  Merog  MoMmeHTOB.  MeTtox — HamOOJIBIIErO
npaBaononoous. FIHTepBanbHbIE OLIEHKH.
19. IIpoBepka OcHoBuble moHsATHA. CpaBHeHme BbIOOpoYHOW cpemHed c|  Kommoksuym
CTaTHCTHYECKHX TUIIOTE3 |MaTeMaTH4eCKM OxuiaHueM. CpaBHEHHE IBYX HCHEPCHH.
CpaBHeHHE JBYX MaTeMaTH4ecKux oxkupanuid. [IpoBepka
TUIOTE3H! 0 pacupeaenenuu. Kpurepuii [Tupcona.
20. DneMeHTHI JIMHEHHOro |MareMmaTuyecKas MOJIETTb. 3amaun MaTeMaTH4eCcKOro Komnoksuym

MIPOTPaMMHPOBAHHS

nporpammupoBanus. [Ipumepsl. [lpuBenenue oOmieii 3amaun
JUHEHHOTO TMpPOTrpaMMHPOBAaHMs K KaHOHUYECKOH Qopme.
I'paduueckmit  Meronq  pemieHUss  3ajgayd  JMHEHHOTO
MIPOTPaMMHPOBAHNS C JOBYMs IepeMEHHBIMU. CHMIIIIEKCHBIN
METO/1 pEeLIEHM 3a/1a4 JIMHEUHOT0 MporpaMMHupoBaHus. MeTon
UCKYCCTBEHHOro Oasuca. TpaHcrmopTHas 3ajada JIMHEIHOro
MIPOrpaMMHPOBAHUS.

2.3.2 3aHATHSA CEMUHAPCKOr0 TUMNA (IPaKTHYeCKHe / cCeMUHAPCKHE 3aHATH/
JlaboparopHble padoThI)

touke. CBoiicTBa mpenenoB. beckoHEUYHO Manbie (QYHKIWU.
Beckoneuno OGonbime ¢yHKnuH. OCHOBHBIE TEOPEMBI O
npenenax. IlpusHaku cyniecTBoBaHus mpeaenoB. l[lepBaiii
3aMevaTeNbHblil npenen. Bropoll 3amedarenbHBIA  Ipeded.
HenpepeiBHOCTh yHKITNH B Touke. HermpepbIBHOCTE (yHKIINH
B MHTEepBaJe M Ha OTpe3ke. Toukum paspbeiBa (QyHKIHH.
OCHOBHBIE ~ TEOPEMBbl O  HENPEpPBIBHBIX  (QyHKIUSIX.
HenpepeiBHOCTS  2memeHTapHbIX  (yHKImA.  CBolicTBa
(YHKIMHA, HENPEPBIBHBIX Ha OTPE3KE.

No HaumenoBanue pasnena Costepanie pasena (Tembi) dopma TeKyIero
(Temsr) KOHTPOJIA

1. MHoxecTBa. Yucnosble MHOX€ECTBA. MHoxecTBO IIposepka
Beenenne B JEHCTBUTEIBHBIX Yrcell. UucnoBbie IpoMexyTku. OKpeCTHOCTh JIOMaIIIHEeTO
aHalms touku. Ilonsatre ¢yHkuun. Yucnoeble ¢yHkuuu. ['paduk 3a/IaHuUs

¢yukipn.  CnocoObl  3amanust  Qynkuuu.  OCHOBHbIE K/p
xapaktepuctuku Qpynkuuit. O0patnas Qynkims. CrioxHas
¢byskuust. OCHOBHBIE 3JIEMEHTapHbIe HYHKIUK U UX TpaduKu.

2. YucnoBass  IMOCIEIOBATEIbHOCTb. Ilpenen  4ucnoBoi [posepka
IIpenen dymsiym. nocienoBarensHOCTH. [IpenenbHEIi epexoa B HepaBeHCTBAX. JIOMaIITHEeTO
HenpepbiBHOCTD I . N

penel MOHOTOHHOH OIpaHHYEHHOH MOCIeN0BaTelIbHOCTH. 3a/IaHusI
yricinn Uucno e. Harypanpuspie norapudmer. [lpenen ¢pyaxmmm B K/p




Huddepenuupyemoctsb
GbyHKIIIH

3amauy, NpUBOAAIINE K OHATHIO IPOU3BOAHOM. OmpeneneHue
MIPOU3BOJIHOM, €€ MEXaHWYECKUIl U I'e€OMETPUYECKHM CMBICIH.
CBsi3b MEXAY HENpPEPhIBHOCTBIO M IUPPEPEHIIMPYEMOCTHIO
¢byHkmMu.  AnreOpandyeckne — CBOWMCTBA  IPOW3BOJHOM.
[pousBoHast croxHO# U obparHoW GyHKIWiA. [Ipon3BOaHEIE
OCHOBHBIX dJIEMEHTapHBIX (QyHKIMHA. Tabnuma mpou3BOJHBIX.
Onpenenenne nuddepeHnnana, ero reOMeTpUIECKUil CMBICIT.
[Ipumenenue mddepennnana K MPUOIKEHHBIM
BeIYHCICHUSIM. [Ipom3BonmHble W audQepeHIransl BBICIINX
MOPSIIKOB. UccnenoBanue hyHKIIHIA c IOMOIIBIO
npon3BoAHbIX. Teopembl o muddepeHunpyemMbrx (QyHKIUAX.
Bospacranue n yObiBaHue (QyHKIMH. MakCUMyM M MUHHUMYM
¢ynxun. Hambonbiiee W HanMeHblee 3HaYeHUS (YHKIWH.
Bemykmocts  Tpadmka  pyHknmu.  Toukm neperuoa.
Acumnrotsl rpaduka GyHkiuu. OOImas cxema HUCCIeJOBaHUS
¢bynkuu U nocrpoeHus rpaduxa. @opmyna Teitnmopa s
MuorowieHa. @opmyia Teittopa 1t TPOU3BOIBHON HYHKIIUK

IIposepka
JIOMAIITHETO
3a7aHus
K/p

OyHKIMU
MHOTHX
TIEPEMEHHBIX

OcHoBHble moHATHA. [Ipemen ¢(yHKIHMM ABYX NEpEeMEHHBIX.
HenpepbiBHOCTh  (pyHKIIMM ABYX nepemeHHbIX. CBoiicTBa
(GYHKLOUWIA, HENpepblBHBIX B OTPAHUYCHHOM  00JacTH.
IponsBomusle wu  muddepeHnmansr  GyHKIMH  MHOTHX
nepeMeHHbIX. YacTHble mpou3BoxHbIE M IH(pdepeHnnaIb
nepBoro nopsiaka. YacTHbele Mpou3BOJHbIE U AU epeHIHab]
BhICHIMX TOpsAAkoB. JuddepeHimpyeMocTs U MOJNHBIN
muddepeHunan ¢$yHKINN. Ilpumenenue MOJIHOTO
muddepennmana K TIPUOITM>KEHHBIM BBIYHMCIICHUSAM.
[MpousBomHass crnoxuoit ¢Qyukumu. IlonHas mnpousBogHAS.
WuBapuantHocTh  QOpMBI  TepBoro  auddepeHimana.
OkcrpemyM (GYHKIMH JBYX HepeMeHHbIX. HeoOxomumoe u
JIOCTaTOYHOE  YCJIOBHE SKCTPEMyMa.

IIposepka
JIOMAIITHETO
3aJaHus
K/p

Heonpenenenusiit
UHTerpal

[NonsiTe mepBoOOpa3HO M HEONpENEeNeHHOTO WHTerpasa.
CBOIiCTBa HEOIIPENENIEHHOTO WHTeTpana. Talimiia OCHOBHBIX
HEONPEIeNCHHBIX WHTETPAJIOB. OcHOBHBIE METOJIBI
HWHTETPUPOBAHUS: MeTOx HEMOCPEACTBEHHOTO
UHTETPUPOBAHUsS, METOJ HHTEIPUPOBAaHUS IOACTAaHOBKOM
(3aMeHO# TIepeMeHHO#), MEeTOJ] MHTETPUPOBAHUS 10 YaCTSIM.
WHTerprupoBanne pannoHaNbHBIX (GyHKIMK. MHTETppoBanue
TPUTOHOMETPHUYECKUX GYHKIHA. Wnrerpuposanue
MppalOHAIBLHBIX QYHKIUH.

IIpoBepka
JIOMAIITHETo
3amaHus
K/p

OnpeneneHHbIN
UHTerpal

3aga4y, NPUBOAALINE K MOHATHIO ONPEIEIEHHOI0 MHTErpaia.
dopmyna  Heroorona-JleiiOnuiia.  OCHOBHBIE  CBOWCTBa
OINPEJETICHHOTO HHTEerpana. BpIUMCIEHUs] OIPEAEIEHHOTO
nHTerpana: ¢opmyna Heiorona-JleiiOHuna, wHTETpUpOBaHUE
MIOJICTAHOBKOW (3aMEHOM IepeMeHHOI), MHTErPHpPOBaHHE II0
gactsaM. Hecobctennsie wunHTerpansl (I w1l poma).
IlpunoxeHust  ONpPEAENEHHOTO  MHTErpajia:  BBIUUCIICHUE
TUTOIIA/IEH TUTOCKHUX (PUTYp, BBIYHCIIEHHE JUTMHBI JTyTH THIOCKOH
KpUBOHM, BBIYHCIEHHE OOBEMa Tela, BBIYMCICHHE IUIOIIAAN
IIOBEPXHOCTH BpalieHus. MexaHn4ecKue IpHIOKEeHNUS.

IIpoBepka
JIOMAIITHETO
3aJaHus
K/p

OJIeMEHTBI JTUHEHHON
anreOpsl. Marpuip! u
OTIPE/ICTTUTEIH.
Jluneiinpie
MIPOCTPaHCTBA

OCHOBHBIE MOHATHUS: MaTPULBL, onpenenuTeny. JlecTBua Hax
Marpunamu. OOpaTHas Matpuna, panr matpuibl. CBoiicTBa
onpenenuteneii. CUCTeMBI JIMHEHHBIX ypaBHEHWH. PemieHne
cucreM ¢ momombio ¢opmyn Kpamepa, meromom [aycca.
CucreMbl JIMHEWHBIX OTHOPOJHBIX YpaBHEHHH. BekTopwl u
onepauuu Hajg HuMu. BekropHoe mnpoctpaHcTBo. IlonsTue
JIMHEMHOW 3aBUCUMOCTH BEKTOpOB. ba3uc, pa3MepHOCTb.
MmuosxectBo pemrennii CJIAY.

IIpoBepka
JIOMAIITHETO
3amaHus
K/p




8. | AnamuTHYeckas CucTeMbl KOOpAMHAT: J€KapTOBa, MoJsApHas. JIuHUM mepBoro IIposepka
reoMeTpus Ha MOpsIIKa Ha IUIOCKOCTH. YPaBHEHUsS! NPSMON Ha IJIOCKOCTH. JIOMAIITHETO
MIOCKOCTH OcHoBHBIE 3afa4yd. JIMHUM BTOPOTO TOPSJKA: OKPYKHOCTH, 3aaaHus

AJUTUIIC, TUIIepOoIIa, mapadona. OOIee ypaBHEHUE JTHHHAN K/p
BTOPOTO MOPSIIIKA.

9. |AnamuTHyecka YpaBHeHHE MPAMOM U INIOCKOCTH. THUITOBBIE 3aJauu. IIpoBepka
SITEOMETPHS B JIOMAIITHETO
MPOCTPaHCTBE 3aaHust

K/p

10. |KommnekcHsie INonsiTne KoMIIekcHOTO Ynca. I 'eoMeTprueckoen3o0paxkeHue [posepka

qrcia KOMIIIEKCHBIX uncen. Dopmbl 3amicu KOMIUIEKCHBIX YHCEIl. JIOMAIITHETo
JleiictBust  Haf KOMIUICKCHBIMM YHUCJIAMU:  CJIOXKEHHE, 3aJIaHUs
BBIYMTAHUE, YMHOXXEHHUE, NIENICHHUE, K/p
BO3BEJICHUE B CTEIIEHb, N3BJICUEHHE KOPHEH.

11. |YwmcnoBrie U Uucnossie psaabl. YUCI0BOM psill, CXOIUMOCTh, CyMMa. IIposepka
(yHKIIMOHAIEHBIE OcHOBHBIE CBOICTBa CXOIIMXCS psiioB. JlocTarouHble JIOMAIITHETo
psAabI MIPU3HAKH CXOIUMOCTH YHCIOBBIX Psii0B. CTETICHHBIC PSABL. 3a/laHns

WnTepBan cxopumocty. YncnoBsle U QyHKIMOHAIBHBIE PSIBL. K/p
Psnpr Tetinopa u Maknopena. Pasnoxxenne hyHKIuiA B

cTeneHHbIe psibl. [I[puMeHeHre CTeNeHHbIX PSIOB B

NPUONMKEHHBIX BBIYUCICHUAX. UNCIIOBbIE 1

(byHKIMOHANBHBIC Psifbl. Psiibl Dypbe.

12. |duddepennmansasre 3amaun, npuBondmMe K AuQQepeHIaNbHBIM YPaBHEHUSIM. [Iposepka

YpaBHEHHUS Juddepenunansusle ypaBHeHus | mopsinka: ypaBHEHHS C JIOMAIITHETO
Pa3nensIoMUMHUCI TIEPEMEHHBIMH M TPHUBOASALIMECS K HUM, 3a1aHus
JIMHEIHbIE YpaBHEHUS, YpaBHEHUE beprymm. K/p
JuddepeHunansuple  ypaBHEHHS  BBICIIUX  IOPSJIKOB:

JMHEHHbIE OJHOpOJHbIe ypaBHeHUs |l mopsinka, iuHeHHbIE
OHOPOJIHBIE YpaBHEHMs N-0ro mopsjaka. HHrerpupoBaHue
muddepeHIIMATBHBIX ~ YpaBHEHHH  BTOPOTO  TOpSAJKa C
MOCTOSTHHBIMH KO3 unmentamu. JInHelHbIE HEOIHOPOAHBIE
muddepennmanpaple  ypaBHeHus |l mopsmka. CtpykTypa
o0uero pelieHus JIMHEIHOTO HEOTHOPOJAHOTO
muddepennumansHoro ypasaenus |l nopsinka. MeronBapuanuu
MIPOM3BOJIBHBIX TOCTOSIHHBIX. VIHTErpHpOBaHWE JMHEHHBIX
HeoHOpOoAHBIX MuddepennnansHpIX ypaBHeHud I mopsiaka c
NOCTOSIHHBIMU ~ KO3((UIIMEHTaMH H  CBOOOIHBIM UJICHOM
cnenuanbHoro Buaa. IloHsaTne o kpaeBbIx 3amadax.CHCTEMbI
Qg depeHIHaTbHBIX YpaBHEHHUH. WurerpupoBanne
HOPMaJIbHBIX CHCTEM. Cucrembl JIMHEHHBIX
muddepeHINATBHBIX YPaBHEHHUH C MOCTOSHHBIMU
koddduieHTamu.

13. |DmemeHTHI OcHOBHBIE TOHATHS. Pazmenienns, nepecTaHOBKH, COYETaHUS. IIposepka
KOMOHHATOPHKH JIOMAIITHETO

3a7aHus
K/p

14. |Cnyuaiinsie MHo>kecTBO cityqaliHbIX coObITHH. Kitaccuueckoeonpenenenue IIpoBepka

coObITHA BEPOSITHOCTH coOBbITHH. Teopema O CIOXKEHHH M yMHOXECHUH JIOMAIITHETO
BepositHocTed. [lommas rpymma coOwituit.  BeposTHOCTB 3a1aHus
MOSIBJICHUS. XOTS OBl OJHOTO COOBITHSA. DopMmyna IOHOM K/p
BeposaTHOCTH U (hopmyna batieca. @opmyis
bepnynnu u Ilyaccona.

15. |duckpeTHbIE CTydaiiHble |3aKoH pactipeneneHus BEPOSTHOCTEH. OyHKIHA Iposepka
BEJIMYUHBI pactipenieneHust BeposTHocTell M e€ rpaduk. I[ltoTHOCTB JIOMAILIHETO

pacnpesielieHns] BEpOsITHOCTEH. MaTeMaTnueckoe 0XuIaHue 3aJjaHusl

JIUCTIEPCHSL.

K/p




16. |HenpepsiBHBIE QDyHKIUA  paclpeleNleHds BEPOATHOCTEM U IUIOTHOCTh IIposepka
CllydaifHble BETUUUHBI  |BEPOSTHOCTH. MaTeMaTHdecKoe OXHMIAHHE M JIUCIEpPCHS. JIOMAIITHETO
PaBHOMepHOe pacnpenenenue. HopmansHoe pachpeneneHue. 3aJaHus
Ioka3zarenbHOE pacnpeieneHue. K/p
17. |Maremarndeckas Bribopka u e€ mpencrarieHue. PacmpenencHue YacToT. IIpoBepka
cratucTUKa. BeiGopka u |Ommupudeckas QyHkuust —pacrnpenenenus. [loauroH u JIOMAIITHETO
e€ ImpeJcTaBleHue THCTOTpaMMa. 3amaHus
K/p
18. |Craructuueckoe Toueunsle oneHku. BriOopounass cpenHss W BbIOOpOYHAs IIpoBepka
OILICHUBaHUE mucniepcus.  Mertox  MoMeHTOB.  Meron  HauOoJbIIErO JIOMAIITHETO
npaBaononoous. HTepBanbHbIE OIEHKH. 3a1aHus
K/p
19. |IIpoBepka OcHoBHble mOHATH. CpaBHEHHE BBHIOOPOYHONW CpemHeH ¢ IIposepka
CTaTUCTUYECKUX TMIIOTE3 |MaTEeMaTHUECKUM okugaHueM. CpaBHEHHE IBYX AMCIEPCHIA. JIOMAIITHETO
CpaBHeHHE JABYX MaTeMaTH4ecKux oxwuganuid. IIpoepka 3a/1aHUs
runotessl o pacnpeaenenuu. Kpurepuii [Tupcona. K/p
20. |OmemeHTHl IMHEHHOTO  |Martemarnueckas ~ MOAENb.  33Jaqd  MaTEMaTHYEcKOro IIposepka
IIPOTPaMMHUPOBAHUS nporpammupoBanus. [Ipumepst. TlpuBenenne oOmelt 3amaun JIOMAaIIHEro
JIUHEHHOTO MPOTrPaMMHPOBaHMs K KaHOHUYECKOH Qopme. 3alaHus
I'paduueckuit  Meronq — pelIeHUs  3aja4yd  JHHEHHOTO K/p
MIPOTPaMMHPOBAHNS C JBYMs IepeMeHHBIMU. CHMIIIEKCHBIN
METOJ] peLIeHHNs 3a/1a4 JINHEHHOTO0 IporpaMMUpoBaHus. MeTon,
HCKycCTBEHHOTO Oasmca. TpaHcmopTHas 3amaya JTUHEHHOTO
MIPOTPaMMHPOBAHHS.

3amuTa mabopatopHoit padotsl (JIP), Bemmonaenune kypcosoro npoekra (KII), kypcoBoii
pabotel (KP), pacuetHo-rpaduueckoro 3amanus (PI'3), mammcanue pedeparta (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.1.

[Ipy w3yd4eHMH  JUCHUIUIMHBI ~MOTYT TPUMEHATCS  DJIGKTPOHHOE  OOydeHwue,
JMCTaHITMOHHBIE 00pa3oBaTebHbIe TeXHONOTHH B cooTBeTcTBHH ¢ DI'OC BO.

2.3.3 lIpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOEKTOB) — He MPeyCMOTPEHBI

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 o0ecTiedeHNsl JIsi CAaMOCTOSITeIbHOH PadoThI
00y4arIUXCcs M0 JUCHUIINHE (MOYJII0)

Bun IlepeyeHb y4eOHO-MeTOANYECKOTO O0ecieYeHu st
Ne CaMOCTOSITE/IbHOM | JUCHHUIIMHBI 0 BHINOJHEHUIO CAMOCTOSITEIbHOI padoThI
padoThI

1 2 3




1. Meroauueckue yKkazaHUS UIsi TOATOTOBKH K 3aHSATHIM
JEKIMOHHOTO M CEMHHAPCKOTO THMA. YTBEPKIEHBI Ha
3aceqanuu CoBeTa paKynbTeTa MATEMATUKHU U KOMIBIOTEPHBIX
Hayk @I'BOY BO «KyO6I'Y». [Ipotokon Ne 4 ot «23» mas 2025
T.

2. Meroauuaeckue yKa3aHHsI o BBIITOJIHCHUIO
CaMOCTOSITeNIbHOW paboThl OOydaromumxcs. YTBEpXKICHBI Ha
3acenanuu Coera axkyabTeTa MATEMAaTHKH U KOMITbIOTEPHBIX

[Toaroroska k Hayk ®I'BOY BO «KyO6I'Y». [Ipotokon Ne 4 ot «23» mas 2025
1. TEKyIIEeMY T.
KOHTPOJTIO 3. Meronuyeckue yKa3aHus o HCIOJIb30BAaHUIO

UHTEPAaKTUBHBIX METOJOB OOy4eHHs. YTBEpXKICHbI Ha
3acegannu Coerta (pakyabTeTa MATEMAaTUKU U KOMIBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». ITporokon Ne 4 ot «23» mast 2025
I.

4. Mertoauyeckue yka3aHMsl 110 IOATOTOBKE 3cce, pedepaTos,
KypcoBbIX paboT. VYTBepxaeHsl Ha 3acegaHuu CoBera

dakyabTETa MAaTEMAaTUKU M KOMITbIOTEPHBIX HayKk ®PI'BOY BO
«Ky6I'V». [Iporokon Ne 4 ot «23» mast 2025 1.

1. Meroauueckue yka3aHusl O BBINOJIHEHHUIO JaOOPaTOPHBIX
paboT. VYTBepxkaeHol Ha 3acemaHuu Coera (akynbTera

Brmonnenue
MaTeMaTUKH U KOMIbIOTepHBIX Hayk PI'BOY BO «KyoI'Y».
1a00paTOPHBIX
ITpoTokon Ne 4 ot «23» mas 2025 1.
2. paboT u pacyetHo-
rpadIaeckux 2. Meroandeckne yKa3aHUsi 110 BBINOJHCHUIO PaCYETHO-
saxanmii rpaguueckux 3agaHui. YTBepkaeHbl Ha 3acenanuu CoBera

¢akyipTeTa MaTeMaTUKU U KOMIIbIOTEpHBIX Hayk ®I'BOY BO
«KyoI'Y». [Ipotokon Ne 4 ot «23» mast 2025 1.

Y4eOHO-MeTOMUYeCKHEe MaTepuasbl IS CaAMOCTOATEIBLHON paboThl O0y4YarommMxcs W3
YHCITa MHBAJIUIOB | JIMI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 3710poBbs (OB3) npenocTaBinstoTest
B (hopMax, aJaTHPOBAHHBIX K OTPAHUYCHUSM UX 30POBbSI U BOCHPUSATHS HHDOPMAIUH:

Jlis mu1 ¢ HapyIICHUSIMU 3pEHHUS:

— B TIeyaTHOU (hopMe YBEITMICHHBIM IPH(TOM,

— B popMe IJIEKTPOHHOT'O JOKYMEHTa,

— B (hopme ayauodaiina,

— B nieyaTHoOM (popme Ha s13bike bpaitns.

Jlist i1 ¢ HapyIICHUSIMA CITyXa:

— B IIeyaTtHou opwme,

— B popMe IIEKTPOHHOTO JOKYMEHTA.

Jlns nun ¢ HapyIeHUsIMU OITOPHO-BUTATENIFHOTO armapaTa:

— B IIeyaTHoOu (hopme,

— B popMe 3JEKTPOHHOI'O JOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBI TIepedeHb MOXKET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHI'€HTA
00y4JaroIMXCsl.

3. Oo0pa3oBare/jibHbIe TEXHOJOTHMH, MPHMEHsieMble TNPH OCBOEHUH JAWCIHILIHHBI
(MmoayJist)

B Xxoxme wu3ydeHus JUCHUIUIMHBI TPEAYCMOTPEHO MCIOJIb30BaHUE  CIEAYIOIIUX
00pa30BaTeNbHBIX TEXHOJOTHH: JEKIUH, JabopaTOpHBIE 3aHATHs, MNPOOJIEeMHOE O0y4yeHue,
MOJArOTOBKA MMCbMEHHBIX AHAJIUTUYECKUX paboT (TUIOBOW pacuéT), caMOCTOsATENbHas padbora
CTYZ€HTOB.

KoMIieTeHTHOCTHBI TOAXO0A B paMKaxX NpPenojJaBaHUs TUCHUIIIMHBI peann3yercs B
UCIIOJIb30BAaHUM WHTEPAKTHUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOCKTHBIX METOMK,
MO3rOBOr'0 IITYpMa, pa300opa KOHKPETHBIX CUTYyallli,) B COYETaHUH C BHEAYJUTOPHON pabOTOM.




Wnpopmanmonnbie
UCIIOJIb30BAaHUE

MH(OpPMaIMOHHbIX

TEXHOJIOTHH,

TEJIEKOMMYHUKAIIMOHHOM ceTu IHTEepHET.

AnanTtuBHble 00pa30BaTeNIbHbIE TEXHOJIOTUU, IPUMEHSIEMBbIE ITPU U3YUYEHUU TUCHUTLIIUHBI
— s JUI C OrPaHUYEHHBIMM BO3MOKHOCTSIMU 3[0pPOBbSl IMPEIYyCMOTpPEHA OpraHu3alus
KOHCYJIbTAI[UN C UCITOJIb30BAHUEM BJIIEKTPOHHOM MOYTHI.

4. OueHoOYHLIE

cpeacrsa

OIS

HpOMe)KyTO‘{HOﬁ aTTeCTalmn

MMPUMCHSCMBIC
pecypcos,

TeKyLIero

npu
JOCTYIIHBIX B

KOHTPOJIs1

U3y4EHUU
1H(}OpMaLMOHHO-

IUCIUILIAHEI:

ycneBaeMoOCTH n

OneHouHblE CpEACTBA IpeIHA3HAUEHbl /I KOHTPOJII M OLIEHKHM 00pa30BaTENIbHbBIX
JOCTHKEHUM 00y4aroIyXcsi, OCBOMBILIMX IPOrpaMMy y4eOHOM IucuuIuMHbl «MaTeMaTukay.

OrneHoYHbIE CPEACTBA BKIHOYAIOT KOHTPOJIbHBIE MaTEpHAJIbI JUIsl IPOBEEHUS TEKYLIero
KOHTpOJIsI B (opMe TECTOBBIX 3aJaHMil, TUIIOBOIO pacyera, Pa3sHOYPOBHEBBIX 3aJaHUM U
IPOMEXYTOYHOM aTTeCcTalluu B pOopMe BOMPOCOB U 3aJaHUH K IK3aMEHY.

CTpyKTypa OLleHOYHBIX CPeICTB s TeKylleil U MPoMe:KYyTOYHOH aTTecTauun

KOZ[ 1 HAMMCHOBAHUC

HaumeHoBaHMe OLEHOYHOTO CPEACTBA

Ne Pesynprarer 00yueHus
n/n HHAKRATOpa (B cootBeTcTBUH C 11. 1.4) Texymuii KOHTPOJIb Tpomecyrounas

(B cootBeTcTBUH C II. 1.4) aTTecTalus

IIK-1.1 O6nanaet 3HaeT: dTanbl aHAIu3a KonTponsHas padora Nel, 2 Bomnpoc na

HEOOXOMMBIMU 3a1a4 B (1 cemectp) 9K3aMeHe

1 | 3HaHUAMH I pohecCHOHATHLHON Pabouas terpans 1-24

aHanm3a 3a71a4 B JIeATeIbHOCTH Ha OCHOBE TunoBoii pacuer o

npodecCHOHANBEHON TIOJIOKEHHH, 3aKOHOB U HEONpeeNICHHBIM

JeATebHOCTH Ha METO/IOB B O0JlacTH | MHTErpajam

OCHOBE IOJIOKEHHUH, €CTEeCTBEHHBIX HayK U KonTponsHas padora Nel, 2 Bompoc Ha

3aKOHOB U METOJOB MaTeMAaTUKU (2 cemectp) SK3aMeHe

B 00nacTH YMeer: onpenenuts 1enb, | PaGouas Terpams mo 1-39

€CTECTBEHHBIX HayK U 3aj1a4i, aKTyalbHOCTb TeOMETPUH

MaTeMaTHKH aHanuza 3amad B | KoHTponbHas pabota Nel, 2 Bompoc Ha
npogeccroHaIbHON (3 cemectp) 9K3aMeHe
JesITeTIbHOCTH Ha OCHOBE Pa6ouas Tetpainb 1-22
TIOJIOXKEHHH, 3aKOHOB U
METOJI0B B 001acTi | KourponbHas pabora Nel, 2 Bompoc Ha
€CTCCTBCHHBIX HayK U (4 CeMeCTp) IK3aMCEHE
MaTeMaTHK!

HNmeet HaBBIKK:
JNEMOHCTpAlUN 3HAHUN
[MOJI0KEHHMIA, 3aKOHOB U
METOIO0B B 001aCTH
€CTECTBCHHBIX HAYK H
MaTeMaTUuKU

Pabouas terpanp
Tunosoii pacyer 1o
CTaTUCTHKE

1-18 BeposiTHOCTH
1-23 crarucruka,
JIII

2 | IIK-1.2 Cmocoben
MIPUMEHSTh
MaTeMaTH4ecKue
METO/IBI iiv|
00pabOTKK TaHHBIX
u MIPOBE/ICHUS
pacueroB B
poecCHOHaTBFHON
JeATeIbHOCTH

3HaeT: BepOATHOCTHO-
CTaTHCTUICCKHE METOIBI
OIICHKH PHCKOB, OCHOBBI
MaTeMaTHIeCKOTO
MOJICTTUPOBAHUS
TIPOIIECCOB

YMeeT: cocTaBiATh U
aHATM3UPOBAThH
MaTeMaTHYeCKHe MOJCITH
JUTSI OITEHKH TEXHOTCHHBIX

KonTponsHas pabora Nel, 2
(1 cemectp)

Pabouas Terpans

TumnoBoit pacder no

Bompoc Ha
sk3amene 1-24

HEOoNpeeNIeHHbIM
HHTErpaiam

Konrponbhas padora Nel, 2 Bompoc Ha

(2 cemectp) sk3amene 1-39

Pabouas Terpaas mo
reoOMeTpUH




PUCKOB H KonrposnbHas Bomnpoc Ha

MIPOTHO3NPOBAHUS pabora Nel, 2 (3 sK3aMene 1-22
Ype3BBIYANHBIX CUTYallull | cemecTp)
Hmeer HaBBIKU: PabGouas terpanp

MPOBEJICHUS PACUETOB
BEPOSITHOCTEN U

CTAaTUCTHUYECKOM KontponpHas Bonpoc Ha
00pabOTKYU JAHHBIX pabota Nel, 2 (4 sk3amene 1-39
MOHHTOPHHTA JUISl OLIEHKH | CEMECTp)
6E30IIaCHOCTH. Pabouas Tetpanb

TumnoBoi pacuer no

CTaTUCTUKE

TunoBble KOHTPOJIbHBIE 32IaHUS WIN HHbIE MATEPHAJIbI, HEOOX0AMMBbIE IS OLICHKH
3HAHHUI, YMEHHUH, HABBIKOB W (MJIM) ONBITA [eATEJNbHOCTH, XaPAKTEPHU3YIOLIUX ITAIbI
(popMupoBaHus KOMIETEHIMI B IIpoLecce 0CBOCHHUS 00pa30BaTeIbHON NIPOrPaMMBbI

IIpumepHbIii NepeyeHb BONPOCOB U 3aJaHUIi:

Kontpoabnas padora 1 (1 cemectp)

" lim X2+ X+2
. BIYUCJIUTH IIPECACII: - a2 - .
P x>0 3x% —2X + 4

4
2. Haiitu npousBoaHyto: a) f(x)= \/;-i- ; —5Inx+5

6) f(x)=x"-sinx

Kontpoabnas padora 2 (1 cemectp)

1. [(4x® —6x% +5x+2)dx
2. .(x+1)cosxdx

r X+2
3. [ dx
I X (x+1)

4. Haiiti mowas GUrypsl, orpaHndeHHol kpusbiva T (X) = X +4x+2, f(X)=x+2

KonTpoJsbHasi padora 1 (2 cemectp)

1. Pemute cucremy ypaBHeHuit metonom [aycca, Kpamepa:
2%, —3X, +4x, = 20,
3%, +4X, —2X, =-11,
4% 42X, + 3%, =9.

KontpoabHas padora 2 (2 cemecTp)

1. Jlansl Tpu BepumHbl napawienorpamma A (4,2), B(5,7) u C(-3,4). Haiitu uerBepryio
BepuIMHY /I, mpoTuBOIekKallylo BepurHe B.

6
2. Haiigure Bce KOpHM ypaBHeHus: £ — 1=0.




1.

2.

1.

KonrtpouabHas padora 1 (3 cemectp)

. Haittn sxcTpeMymbl pyHKIME  Z = X2 + Y2 + Xy — 4X —5Y.

n+2
UccnenoBats psii Ha CXOJUMOCTD: Z |
~ n!

Kontpoabnas padora 2 (3 cemectp)

HoMmep MammHbl B HEKOTOPOM T'OpOJIE€ COCTOMT M3 JIBYX pa3iM4YHBIX OYKB, B3SITHIX W3

Habopa M, H, K, T, C, u tpex pazmuusbix nudp. CKOIbKO MalIiH MOKHO 00ECIIEYUTh TAKUMHU
HOMepamu?

2 PemmTe ypaBHEHHE (2X +1) dx + yde =0.

KourtpoabHasi padora 1 (4 cemectp)

1. Tlo ycnoBusim torepen «Criopmioto 6 u3 45» YyacTHHK JIoTepeu, yrajaapimii 4, 5, 6 BUgoB
CropTa U3 OTOOPAHHBIX NMPH CIYYaiHOM DPO3BITphIme 6 BUIOB cropTa u3 45,moiydaer
JeHeXHbIH pu3. HaliTi BeposTHOCTB: a) TOro, yto OyAyT yranansl 4 uudpsl; 0) TOro, 4To
OyZeT momy4yeH JACHEKHBIN IpH3.

2. Ucnoeityembiii mpuOOp COCTOUT U3 3 MAJTOHAASKHBIX AIeMeHTOB. OTKa3bl 3JIEMEHTOB 32
BpeMs T He3aBUCHUMBI, @ UX BEPOSTHOCTH paBHBI cooTBercTBeHHO 0,1; 0,2; 0,25. Haiitu
3akoH pacnpenenenus, M(X), JI(X) uncna oTkazaBumx 3a Bpems T 371eMeHTOB.
Kontpoabnas padora 2 (4 cemectp)

Permmth rpaduyeckiM U CUMITIIEKC METOZIOM 3a]1ady C ABYMsI IepeMeHHBIMU
z(X) =5x, +3x, — min
4x, — X, =0,
—X, + X, <3,
2x, —3X, <6
X, X, = 0.
3ayeTHO-IK3aMEeHALIMOHHbIE MAaTepUaJbl [Js1 NPOMEKYTOYHON  aTTecTanuu
(3x3amMeH)
1 Cemectp
Yuclia 1 UX CBOICTBA. |al , (@,b), oo,
2. OyHKIUU: 00JIaCTh OMpEIEICHIS, MHOKECTBO 3HAUCHHH, anreOpandecKkue onepainm,
komno3unus pyHkuuu. I'paduk ¢pyHkum, npeodpasoanue rpadukoB GyHKINH.
3. OcHOBHBIE XapaKTEPUCTUKH MOBEACHUS (DYHKIINU.
4. Knaccuduxamnus ynkumii. HessBubie QyHKIIMN, 00paTHBIE QYHKINU.
5. OcHOBHBIE dMIeMEHTapHbIe (YHKITMH U UX CBOHCTBA.
6. Omnpenenenue npenena. CBoiicTBa npenena, CBA3aHHbIE C aNre0panyecKuMHU OIepalusIMU.
7. TlepBslii 3aMevaTenbHbIN Mpenen. Bropoit 3aMeuaTenbHbIH npenes.
8. HemnpepbiBHbIE GYHKIIUU U TOYKU pa3pbiBa. [Ipumepsl.
9. CaoiicTBa (pyHKIMI, HEIPEPHIBHBIX B TOUKE.

10. CaoiicTBa GyHKIHIA, HENPEPBHIBHBIX HA OTpe3Ke. MeTo1 HHTEPBAJIOB.
11. 3agayu, npuBOASIIKE K IOHATUIO TIPOU3BOIHOM.



12.
13.
14.

15.

16.
17.
18.
19.
20.

. (DYHKI_[I/II/I ABYX IICPEMCHHbIX. OCHOBHEBIE TTOHATHS.

22.

21

23.
24,
25.
26.
27.
28.
29.

30.
31.

32.

CooNO WD
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19.
20.
21.
22.
23.
24,

Onpenenenne npons3BoaHoi. [Ipon3BonHas cyMMBl, IPOU3BEIEHUS, YACTHOT 0.
[IpouzBoaHas cnoxkHOW QyHKLUHU, TPOU3BOIHASL OOpaTHON (QYHKIUH.
[IpouzBoanas TpuroHomerpuyeckux ¢pyHkuuii. [IponsBogHas o6GpaTHbIX
TPUTOHOMETPUYECKUX (DYHKITHHA.

[MpousBognas Gpyukuuit log,x, a*, x*.

Huddepennman Gpynkuuu. [IpubamkeHHbIe BBIYUCIEHUS € TOMOIIbI0 AU depeHnuana.
[IpouzBoansie u quddepenimanst Beicnx nopsiakos. [Ipasuno Jlonurans.
MOHOTOHHOCTB. DKCTPEMYM.

Beimykiocts. Touku neperuda.

Acumnrotel. Hanbonbiiee 1 HauMeHbll1ee 3HaUEHUS.

[Mpenen ¢pynkumu. HenpepbiBHOCTh. CBOWCTBA (PYHKIIHIA, HEMPEPHIBHBIX B
OrpaHWYEHHOI 3aMKHYTOH 00JIaCTH.

YacTHble TPOM3BOAHBIE IIEPBOTO NMOPsAKA. YacTHbIE IPOU3BOAHBIE BBICHIMX IOPSIIKOB.
Huddepenuupyemocts u noaHbil auddepenuuan. [IponsBogHas cinoxxHON QyHKINN.
OkcTpeMyM (QYHKIUU JBYX epeMeHHbIX. OCHOBHBIE IOHATHS.

HeoOxoaumoe 1 10CTaTOUHOE YCIOBUS DKCTPEMYMa.

Heonpenenennsiit uurerpai. Ileppoodpasnas. CoiicTBa HEONPEAEIEHHOIO HHTErpaa.
Tabauua OCHOBHBIX HHTETPAJIOB.

OcHOBHEIE MCTO/Abl UHTCTPUPOBAHUA. Metopn HEITOCPCACTBCHHOI'O HHTCIPUPOBAHHA, MCTO

MHTErPUPOBAHUS MTOACTAHOBKOH (3aMEHa [IEPEMEHHOM ).
OcCHOBHBIE METOBI HUHTErPUPOBaHUA. METO HHTErpUPOBAHUS 110 YACTSIM.
WuTerpupoBanue panoHaibHbIX QyHKIMH. [ToHsTHE O pariioHaIbHBIX (PYHKIHIX.

WuTerpupoBanue NpocTel X palloOHaNbHbBIX ApoOel. IHTerpupoBaHue paluoHaIbHbIX

JIPOOEiA.
HHTerpupoBaHue TPUTOHOMETPUY ECKUX (PYHKITHH.

2 CemecTp

. Onpenenennslii uHTErpat. I'eomerpudeckuii u Gpu3nUecKuii CMBICI OMpPEAeTEHHOTO

WHTErpana.
®opmyna HeroTona-JlelioHuma.

OCHOBHBIE CBOMCTBA OIPEEICHHOr0 HUHTErpaa.
HHTerpupoBaHue moaCTaHOBKOM (3aMEeHA IIEPEMEHHOMN ).
HHTerpupoBaHue 10 YaCTAM.

[IpunoxeHus onpeaenreHHOro HHTErpaia.

Matpuisl. OcHOBHBIE TOHATHS. [leficTBYS HaJ MaTpULIaMU.
Omnpenenurenu. OcHOBHbIE TOHATHS. CBOICTBA ONPEAEIUTENS.
Ob6patnas Matpuia. CiocoObl HaX0XKACHUS 00PATHON MATPHUIIBI.

. Cucrtempl IMHENHBIX ypaBHeHU. O CHOBHBIE IOHATHS.

. Pemienne HeBBIpOXKACHHBIX TMHENHBIX cucTeM. Popmyisl Kpamepa.

. Pemenue cucrem JImHENHBIX ypaBHeHU MeTonoM ["aycca.

. Pemienue cucreM IMHENHBIX ypaBHEHUI METOAOM OOPAaTHOM MaTpUIIbL.

. CucreMsl JINHEMHBIX OJJHOPOJHBIX YPaBHEHUH.

. BektopHoe (JinHelHOE) MpocTpaHCTBO. BEKTOpHI U onepaiuy HaJl HUMHU.

. [lonsTHE MMHEIHOM 3aBUCUMOCTH, He3aBucuMocTr. CBOMCTBA.

. [lonsitue 6a3zuca. PasmepHocTs mpoCcTpaHCTBA.

. JlekapToBBI KOOpAMHATEL. PaccTosiHME MEX 1y IByMs TOUKaMHU. JleneHue oTpeska B

JAHHOM OTHOIICHHH.
[TonsipHBIE KOOPAMHATHI.

[Ipsimast iMHMS Ha MIIOCKOCTU. PaznuuHbie popMbl ypaBHEHMSI IPSIMON HA MIIOCKOCTH
[InockocTs.

[Ipsimast B mpocTpaHCTBE.

Omuric, runepbora, mapadona.

KommuiekcHble uncia. OCHOBHBIE IOHATHS.



25. TeoMerprueckoe n300pakeHne KOMIUICKCHBIX ducerr. @opMBbI 3aITMCH KOMILICKCHBIX YHCEIT.
26. JleficTBuUs HAJT KOMIUIEKCHBIMH YHCIIAMHU: CIIOKEHUE, BBIYUTAHUE, YMHOXEHUE, JeJICHUE,
BO3BE/JICHHE B CTEIECHb, U3BJICUEHUE KOPHEH.

3 CemecTtp

Yucnoseie paael. [Ipu3Haku cxoquMocTu.

Crenennbie psnbl. O0JaCTh CXOIUMOCTH.

[TpubnmxeHHble BRIYHCICHUS.

Huddepennmansasie ypapHeHusi. OCHOBHbIC MOHATHS. 3a/1a4H, TPUBOSAIINECS K

muddepeHnanbHbIM YpaBHEHHUSM.

Huddepennmanbable ypaBHEeHHs TepBoro nopsaka. OCHOBHBIE TOHATHS.

HuddepennmanbHble ypaBHEHHsI TEPBOro MOpsiika. Teopema o CyleCTBOBAaHUH U

€IMHCTBEHHOCTH PELICHUs.

7. Henonnele quddepeHnnanbHble ypaBHEHHS IEPBOTo MOPSIKA.

8. VYpaBHEeHHS ¢ pa3ACIMIONMMUCS TIEPEMEHHBIMH.

9. Opnoponusie muddepeHanbHbIe YpaBHEHHUS IEPBOTO MOPSIKA.

10. JIunetinbie nuddepeHinanbHble ypaBHEHHS TIEPBOT0 MOPSIKA.

11. Tuddepennpanbable ypaBHEHUS] BTOPOTO MOPsAKa, AOMYCKAIOIUE TOHUKEHUE
HOpsAIKA.

12. Jluneiinsie nuddepeHnnanbapie ypaBHEHUsT BTOPOTo mopsiaka. OCHOBHBIC TTOHATHSL.

13. JIuneiinsie quddepeHnranbHble ypaBHEHUS! BTOPOTo MOPSJIKA ¢ OCTOSTHHBIMU
KO3 PUIIEHTAMU.

14. Kombunaropuka. [IpaBuna cioxeHust U yMHOKEHHUSL.

15. KomOunaroprka. Beioopka, pa3MeIieHus, MepecTaHOBKH, COYETaHUSI.

16. Cnyuaiinbie coObiTus. Knmaccuueckoit onpeneneHrne BepOsSTHOCTH.

17. Cnyuaiinbie coObITHs. TeopeMbl CIOKEHUsI M YMHOKEHHUS BEPOSATHOCTEH.

18. Cnyuaiinbie coObiTus. [lonHas rpymnmna coObITuil. BepoaTHOCTD MOSBICHUS XOTSI OBl
OZTHOTO COOBITHS.

19. Cnyuaiinbie coObiTus. @opmyJia MOIHON BEPOSITHOCTH.

20. Cnyyaitasie coobTusi. @opmyna baiieca.

21. Cnyyaitabie coObiTus. [ToBTopenue ncnsitanmii. @opmynst bepuynmm u [lyaccona.

PoONhPE

o o,

4 Cemectp

1. uckperHble ciy4yaiiHble BEIMYMHBI. 3aKOH PacHpeeseHUs] BEPOATHOCTEH.
Marematnueckoe oxxuganue. CBOMCTBA MAaTEMAaTHYECKOrO OKUIAHUS.

2. JluckpeTHble ciaydaiiHble BeIUUUHBL. Jlucnepcus, cpeHee KBaApaTHYHOe OTKIOHEHHUE.

CBolicTBa IUCIEPCHH.

JIucKpeTHBIE ciy4aiiHble BEeIMYMHbl. BUHOMUaIbHOE pacipeeneHue.

4. HenpepbiBHblE ciydailHble Bequ4MHbl. DYHKIUS paclpeeeHuss BEpOsSTHOCTEH U
IIJIOTHOCTBh BEPOSITHOCTH. BEpOATHOCTD MoOIajaHusl Cly4aiiHON BEJIMYUHBI B 3aJaHHBIN
WHTEpBAaJ.

5. HenpepriBHbie ciayyaiiHbie BenuunHbl. MaTeMaTtuueckoe oxuganue. CBoiicTBa
MaTEMaTUYECKOTO OKUIaHHUS.

6. HemnpepsiBHbIE ciydaiiHble BenMMUuHBL. Jucnepcus, cpenHee KBaApaTHIHOE OTKIOHEHHUE.
CBolicTBa 1ucCIIEpCU.

7. HemnpepsiBHbIE cilydaiiHble BeTMUUHbBI. PaBHOMEpHOE pacipe/eneHue.

w

HenpepoiBHbIe cnyyaiinble BenmnuuHbl. HopMmanbHOe pacnpeneneHue.

9. HenpepsiBHbIE ciydaifHble BennIuHbL. [loka3aTeabHOe pacipeneneHue.

10. Cucrembl cy4aiiHBIX BEJIWYHH. 3aKOHBI pacIpeelIeH s IBYMEPHON CITydaiHON
BEJIMYUHBI.

11. Cucremsbl ciy4aiHbIX BeJM4UH. YHCIOBBIE XapaKTEPUCTUKU CUCTEMBI ABYX CIy4aiHbIX



BEITUYHH.
Crarucrtuka

12. Marematuueckass cratuctuka. Breibopka. Pacnpemenenune dactor. Pacnpenenenue
OTHOCHUTEIBHBIX YACTOT.

13. MaTtematuyeckass CTaTUCTHKA. OMOUpHueckas QyHKIuS pacnpeneneHus. llomuron wu
TUCTOrpaMma 4acTor.

14. Marematruueckasi ctTaTucTHKa. [10MroH 1 rucTorpaMMa OTHOCUTEIILHBIX YaCTOT.

15. Cratuctrueckoe oneHnBanue. TodeuHble olleHKU. Brioopounas cpennsisi. Beibopounas
nucnepcus. Ucnpasiennas aucnepcus. Ctanaapt.

16. CraTtuctuueckoe olleHHBaHHE. MeTo1 MOMEHTOB.

17. Cratuctueckoe onieHuBaHue. Meroa HanbombIIero npasaononodus. bunomuansHoe
pacrpeneneHue.

18. Cratuctuueckoe oneHuBanue. Meron HanbombIero npasaonoaodus. IlyacconoBckoe
pacrpeziesieHue.

19. Cratuctuueckoe onenuBanue. Meroq Hanbosbiero npasaononodus. [lokazatensHoe
pacripezeseHue.

20. Cratucruueckoe oreHuBaHue. MIHTepBaibHbBIE OLICHKH. [|0BepUTEILHBI HHTEPBAI JJIS
MaTEeMaTUYECKOTr0 OXKHIaHHUS.

21. Cratuctuueckoe oreHuBaHue. MIHTepBaibHbIE OLleHKH. [loBepUTEIbHBIN HHTEPBAI AJIs
CpeIHEro KBaJpaTUYHOIO0 OTKJIOHEHHUS.

22. TIpoBepka craTUCTHYECKUX runote3. HyneBas u anprepHaTHBHAS TUTIOTE3bl. OMUOKU
MEPBOr0O M BTOPOro pojaa. YpoBEHb 3HAYMMOCTU. CTAaTUCTUYECKUM KPUTEPHUU.
Kpurndeckas o0acts.

23. IIpoBepka cratuctuyeckux runore3. CpaBHEHHE BHIOOPOYHOM CpEeHEH C
MaTeMaTUYECKUM OXHUIaHUEM.

24. TIpoBepka cTaTHCTUYECKUX runoTe3. CpaBHEHHUE IBYX JUCHEPCUH.

25. TlpoBepka craTcTUYecKUX runote3. CpaBHEHHUE IBYX MAaTEMAaTHUYECKUX OKHJIaHUH.

26. IIpoBepka rumoressl 0 pacnpenenenuu. Kpurepuii [Tupcona.

27. DneMeHTsl TMHEHHOro MporpaMMHUpoBaHusl. MaTemMaTudeckast MOJiesb. 3aJauu
MaTeMaTUYeCcKOro nmporpaMMupoBanus. [Ipumepsi.

28. DneMeHThI TUHEHHOTO MporpaMMmupoBanus. [IpuBuaenue odelt 3agaun TUHEHHOTO
MIPOrpaMMHPOBAaHUS K KAaHOHUYECKOH (opme. I'padmuecknii METO pelIeHus 3aAaun
JMHEHHOr 0 MPOrpaMMUPOBAHUS C IBYMS ITE€PEMEHHBIMU.

29. DeMeHThI TMHEHHOT0 porpaMMupoBanwsi. CHMILIEKCHBIN METOJ] PeIIeHHs 3a1ad
JMHEHHOT O MPOrpaMMHUPOBaHMs. MeTo UCKYCCTBEHHOT0 Oa3uca.

30. DneMeHTHI TUHEHHOTO porpaMMupoBanus. TpaHCOpTHAS 3a/1a4a JTMHEHHOTO
IpPOrpaMMHUPOBAHUSA. MeTO MOTEHLUAJIOB.

KpuTtepuu oneHnBanusi pe3yibTaToB 00yUeHUs

OL[eHKa KpI/ITepI/II/I OLICHUBAHMUA I10 DK3aMCHY
Bricokuii ypoBeHb OILIEHKY «OTJIMYHO)» 3aCITy’>KUBAET CTYIEHT, OCBOMBIIHNKA 3HAHUS, YMEHUS, KOMIIETCHIINN
«5» U TeopeTWdyeckWid Marepuan 0Oe3 TpoOenoB; BHIIOJHUBIIMI BCe 3alaHusl,
(oTIM4HO) MIPEAYCMOTPEHHbIE  y4eOHBIM IUIAHOM Ha BBICOKOM KayeCTBEHHOM  YpOBHE;
MIPaKTHYECKHE HaBBIKU NPO(ECCHOHATILHOTO NPUMEHEHUS] OCBOSHHBIX 3HAaHUN
c(OpPMUPOBAHBI.
Cpennuii ypoBeHb OIICHKY «XOPOIIIO)» 3aCITy’KUBAET CTY/ICHT, IPAKTUYECKH MOJTHOCTHIO OCBOMBIIMH3HAHUS,
«4» YMEHHsI, KOMIIETEHIIMH ¥ TEOPETHYECKUH Marepual, y4eOHbIe 3aJaHusi He OIEHEHbI
(xopoiro) MaKCHUMAJIbHBIM YHCJIOM OajIOB, B OCHOBHOM C(POPMHpPOBAI MPAKTHIECKHE
HaBBIKH.
[oporoBelii ypOBeHb | OLIGHKY «YIOBJIETBOPHTENHHOY 3aCIY)KHBAeT CTYACHT, YaCTUYHO € MpodenaMu
«3»(ynOBIETBOPUTEN | OCBOMBIIHKA 3HAHWS, YMECHHS, KOMIICTCHIIMM M TEOPETUYSCKUIl MaTepuai, MHOTHE
BHO) yueOHbIC 3a1aHus TUOO HE BBINOJIHII, JHOO OHU OICHEHBI YHCIIOM 0a/UIOB OJNU3KUM K
MHHHAMAJIbHOMY, HEKOTOPbIE MPAKTUYECKUE HABBIKH HE CPOPMHUPOBAHBI.




1.

MuHUMAaTHHBIT OIICHKY <«HEYIOBICTBOPHUTEIILHO» 3aCly’)KUBAeT CTYIEHT, HE OCBOUBIIUHA 3HAHHS,
YPOBEHB YMCHUS, KOMIICTCHITUN ¥ TCOPETHYCCKUI MaTepuai, YIeOHbIC 3a/IaHus HE BBITOJIHWIL,
«2»(HEYIOBIICTBOPUT | MPAKTUYCCKUEC HABBIKU HE CHOPMHUPOBAHBI.

€JIBHO)

OneHouHblE CpEACTBA JJIsi WMHBAJIMAOB M JIMII C OrPAHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbsI BEIOUPAIOTCS C YU4E€TOM UX WHIAUBUAYAJIbHBIX MICUXO(PU3NUIECKUX OCOOCHHOCTEH.

— TpU HEOOXOAMMOCTH HWHBAIMAAM U JIMIAM C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MPEAOCTABIACTCS JONOIHUTEIbHOE BpeMs I OATOTOBKH OTBETA Ha SK3aMEHE;

— TP TPOBEIEHUH MPOLEAYPHl OL[EHUBAHUS PE3YJIbTATOB 00yUYEHHsI HHBAJIUIOB U JIUI] C
Or'PaHMYEHHBIMH BO3MOKHOCTAMH 37I0POBBSI ITPEyCMAaTPUBACTCSA HUCIOJB30BAHUE TEXHUUECKUX
Cpe/CTB, HEOOXOAMMBIX MM B CBSI3U C UX HHIMBUIYaITbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOIUMOCTH JIJIsl 00 yYaOIIUXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBb S
M UHBAJHUIOB TpOIEAypa OLIEHUBAHUA pE3yJbTaTOB OOYy4YEHHsS] IO JUCIHHUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa omeHWBaHUs PE3yJTATOB OOYUYCHHS MHBAIUAOB M JIMII C OrPAHUYCHHBIMHU
BO3MO)KHOCTSIMH 37I0POBbSI 1O AMCHUIUIMHE (MOXYIIIO) TIPELyCMAaTpPHBAET IPETOCTABICHHE
uHpopmanuu B ¢opmax, aJanTUPOBAHHBIX K OrPAHUYEHUSM HX 3J0POBbS M BOCIPUSATHSA
uHpopmarmu:

Jns mun ¢ HapyIeHUsIMU 3pEHHUS:

— B IIeyaTHOU (opMe yBEINUEHHBIM ILIPU(TOM,

— B (hopMe 3JIEKTPOHHOI' O JOKYMEHTA.

Jlns nui ¢ HapyIIeHUsIMHU CiIyXa:

— B Iie4yaTtHou (hopme,

— B popMe IIEKTPOHHOTO JOKYMEHTA.

Jis Ui ¢ HapyIIeHUsIMU OMTOPHO-BUTATENIFHOTO arapaTa:

— B TieyaTHou (opme,

— B popMe IJIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4JaroIMXCsl.

5. Ilepedenn yueOHOM JUTEPATYPBI, HH(POPMALHNOHHBIX PECYPCOB H TE€XHOJIOTHIi

5.1 OcHoBHas 1uTEpaTypa:

Kanapetikun, A. . Beiciias matematuka: yueOHuk / A. W. Kanapeiikun. — Bomnorna: Mudpa-

WNwxenepus, 2024. — 224 c¢. — ISBN 978-5-9729-1828-7. — Tekcr: anextpoHHblid // JlaHb:
AJIEKTPOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/429098

2.

COopHuK 3a/1a4 U yIIpa)KHEHUH 10 BhICIIEN MaTeMaTuke. MaTeMaTnyeckoe nporpaMMupOBaHHe:
yuebnoe mocodue / A. B. Kysuenos, B. A. Cakosuu, H. . Xomon, H. M. Ciykun. - 3-e usn.,
crep. - Cankr-IlerepOypr: Jlanb, 2021. - 448 c. - URL: https://e.lanbook.com/book/167811 (narta
obpamienus: 30.03.2022). - Pexxum nocryna: jais aBropus. nosibzoatenei. - ISBN 978-5-8114-
1057-6. - TekcT: 2JE€KTPOHHBIN.

Knerenuk, HaBua BuktopoBuu. COOpHUK 3aqady MO aHATUTHYECKOH TreoMeTpuu: ydeOHOe
nocodue / JI. B. Knerenuk; non penakuueit H. B. Edumona. - 17-e usn., crep. - CaHkT-
[MerepOypr: Jlaus, 2020. - 224 c. - URL: https://e.lanbook.com/book/130489 (nata obpateHus:
10.09.2020). - Pexxum mocTyma: Juist aBTOpH3. mosk3oBateneit. - ISBN 978-5-8114-1051-4. -

TeKCT: ANEeKTPOHHBIM.

5.2 JlonoTHUTEILHAS JTUTEPATYpAa:

[Tucemennsiii, Jmutpuit TpodumoBnd. KoHcnekT nekuuit mo BeICIIed MaTeMaTUKe: [MOJHBIN
kype] / . T. [Tucemennsrid. - 15-e u3a. - Mocksa: Aiipuc [Ipecc, 2018. - 603 c.: un. - (Bsicuiee
obpazoBanmue). - ISBN 978-5-8112-6472-8



2.

boprakoBckuii, Anekcanap CepreeBuu. Jluneiinas anrebOpa B mpuMepax M 3aaadax: yuyeOHOe
nocobue nis cryneHToB BTy30B / A. C. boprakosckuii, A. B. Ilantenees. - U3n. 2-e, crep. -
MockBa: Bricmiast mkomna, 2010. - 591 c.: un. - (Ilpuknagnas maremaruka niusi BTY3oB). -
bubmumorp.: c. 590-591. - ISBN 9785060062045.

XycnytnunoB, P.III. Marematuka Juisi SKOHOMHUCTOB B NIpUMEpPax U 3ajadyax [DJIEKTPOHHBIN
pecypc]: yue6. mocobue / P.III. Xycuyrauuos, B.A. )KuxapeB. — DnektpoH. gaH. — CaHKT-
[MerepOypr: Jlaub, 2012. — 656 ¢. — Pexxum gocryna: https://e.lanbook.com/book/4233. —
3ari. ¢ sKpaHa.

[Munaues, Buktop CemeHoBHY. 3aJauHUK MO BBHICIIEH MaTeMaTuKe. ydueOHOe Mocodue s
crynentoB By3oB / B. C. llumaues. - 10-e u3n. crep. - MockBa: MHOPA-M, 2015. - 304 c. -
(Bricmee obpazoBanue). - ISBN 9785160100715. - ISBN 9785161018316.

[Iumaues, Bukrop CemenoBuy. Briciiast maTemartuka. [TonHbI Kypce: yueOHUK a1 OaKkagaBpoB
/ B. C. llunaues; mox pen. A. H. Tuxonosa. - 4-e¢ u3a., ucnp. u goim. - M.: FOpaiit, 2012. - 608
c.: wi. - (bakanaBp. bazossrii kypc). - ISBN 9785991618069.

53 I/IHTepHeT-pecypcm, B TOM YHUCJI€ COBPEMCHHBIC l'[pO(l)eCCI/IOHa.]ILHbIe 6a3bII[aHHLIX u

I/IH(l)OpMalII/IOHHLIe CIIPpaBOYHBIE CHCTEMbI

agrwphE

oo

10.
11.
12.

13.
14.
15.
16.
17.
18.

DJ1eKTPOHHO-0u0In0TeuHbIe cucTeMbl (IBC):

ABC «FOPAWT» https://urait.ru/

SBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bI JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr uznarensctsa Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas oubmmorexa (HOB) http://www.elibrary.ru/
ITonmHOTEKCTOBBIE apXUBBI BEAYIIMX 3alaJHbIX HAYYHBIX KypHaI0B Ha Poccuiickoit
iatdopme HaydHbIX xypHatoB HOMKOH http://archive.neicon.ru

HanmonanpHas s5ekTpoHHas OubmmoTeka (0oCTymn K DJIEeKTPOHHONW OMOIMOTEKeIuccepTauii
Poccuiickoit rocymapctBennon oubmoreku (PI'B) https://rusneb.ru/
[Tpesunentckas 6udaunorexka uM. b.H. Enprimua https://www.prlib.ru/

OnexTponHas koynekus Oxchopackoro Poccuiickoro ®onna
https://ebookcentral.proguest.com/lib/kubanstate/home.action

Springer Journals https://link.springer.com/

Nature Journals https://www.nature.com/siteindex/index.html

Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks:_https://link.springer.com/

"Jlextopuym TB" http://www.lektorium.tv/

VuuBepcuteTckas nHdopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

NudopMmanmoHHbie ClIpaBOYHbIE CHCTEMbI:
1. KoncynsTant I1moc - cripaBouHas mpaBoBas cuctema (JOCTYII 110 JIOKAJIbHOU CETH ¢
KOMITHIOTEPOB OHOIHOTEKN)

Pecypchl cBOGOIHOTO TOCTYNA:
AMmepukaHcKas maTeHTHas 6a3a maHHbIX hitp://www.uspto.gov/patft/
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10.
11.
12.
13.

[TonHbIC TEKCTHI KaHAACKUX AuccepTaruit hitp://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

4, MuHucTepcTBO HayKU U BeIcuiero oopasosanus Poccuiickoii @enepanuu
https://www.minobrnauki.gov.ru/;
denepanbubiii moprtan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. MudopmannonHas cucreMa "EnrHOe OKHO J0cTyna K 00pa3oBaTelIbHBIM pecypcam”
http://window.edu.ru/;

7. Enwnas komnexus nudpoBeIx 00pa3zoBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®enepanbHBI HEHTP HHPOPMAIIOHHO-00pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBeHHOro HHCTUTYTa pycckoro s3bika uMeHu A.C. [lymxkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;
CrpaBouHO-uH(opManroHHbIi mopran "Pycckuii s3e1k" http://gramota.ru/;
Cnyx0a TeMaTHYECKMX TOJKOBBIX ciioBapei http://www.glossary.ru/;
CroBapu u sanukoneauu http://dic.academic.ru/;
OopazoBarenbHbIil moptan "Yueda" http://www.ucheba.com/;

14. 3axononpoekt "O0 oOpa3oBanuu B Poccuiickoii @eneparun’. Bornpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/bHble H HHPOPMALMOHHbIE
pecypcbiKyoI'y:
Cpena MOayJIBHOTO JuHaMUYeckoro ooyuenus http://moodle.kubsu.ru

. baza yueOHBIX T™JIaHOB, Yy4eOHO-METOAMYECKHX KOMIIJIEKCOB, NYOJMKAUid W

koH(pepennnit http://mschool.kubsu.ru/

. bubnnoreka MHPOPMALMOHHBIX pecypcoB  Kadeapbl HHOOPMAIIMOHHBIX

obpaszoBarenbHbIX TexHOMOrHH http://mschool.kubsu.ru;
DOnexTpoHHbIN apxuB JokymeHToB Kyol'Y http://docspace.kubsu.ru/

. DNEeKTpOHHBIE 00pa3oBaTeIbHBIC pecypchl Kadeapsl HHGOPMAIIMOHHBIX CUCTEM MUTEXHOJOTUN B

obpazoBannn KyOI'Y wu mwayuHo-meromuueckoro okypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKa3aHus AJsl 00y4alOUIUXCS M0 OCBOECHUIO JHCIUIIIHMHbI
(mopyuist)

OO0s3aTeNbHBIMM  TIPH  M3YYEHUU JUCHUIUIMHBL «MaTeMaThka» SBISIOTCS
CJIEAYIOIME BUbI CAMOCTOSITEIIbHOW pabOThI:
pa0oTa Ha JIEKIIMOHHBIX U JIAOOPATOPHBIX 3aAHIATUSX;
BBITIOJTHEHUE JOMAIIIHUX 3a/JaHU;
MOJTOTOBKA K KOHTPOJILHOM pabdore;
MOJIrOTOBKA TUITOBOTO pacuera (1 cemecTp-HeonpeneaeHHbI HHTErpa; 4 ceMecTp-CTaTHCTHKA),
MOATOTOBKA K AK3aMEHY.

Bo Bpems nexkuMM CTyA€HT JAODKEH BHUMATEIBHO BOCIPHUHHMMATh M3JIaracMblid
IpernojaBaTeaeM HOBBIM MaTepuall, KOHCIEKTHpPOBaTb HEOOXOAMMbIE MOMEHTHI, 3a/1aBaTb
IPENo/IaBaTe0 YTOUHSAOIINE BOIPOCHl U ObITh TOTOBBIM K OTBETY Ha BCEBO3MOXKHBIE YCTHbIE
BOIMPOCHI MPEIojiaBaTeis 1Mo NpoijieHHoN Teme. Bo BpeMs NpakTHYECKOTro 3aHSATUS CTYJIEHT
CaMOCTOSTEJIbHO BBIMOJHAET MPAKTUYECKUE 3a/1aHUS 110 TeME, IPEJIOKEHHbIE MTPENnogaBaTeseM,
OTBEYAET Ha BOIIPOCHI MIPENOJABATEN, KAK C MECTa, TAK U Y JIOCKHU.

BeinonHeHyne 1OMalHEro 3aJaHus MO0 JUCLMIUIMHE MpeaIojaraeT: a) pa3oop 3agaHui
IPOIIEIIEr0 MPAaKTHUYECKOro 3aHsATHs; 0) pelleHue MpeIioKEHHBIX Ha J0M 3ajJad [0
NpOIIECHHON TeMe; B) TIOBTOPEHHME TEOPETHMUECKUX CBEIEHUH U3 Kypca MaTeMaTHKH,
HEOOXOAMMBIX Ul IPOXOXKACHUS MaTepuaia CielyloLlero npakTuueckoro 3anarus. B cioyuae,
€CIM Y CTYACHTa BO3HUKAIOT TPYAHOCTH IIPU BBIIOJHEHHUM JOMAIIHEro 3aJaHus, TO B
Ha3HA4YCHHOE 10 PACIMCAHUIO BpEMs OH MOXKET IIPOKOHCYJIbTHPOBATHCS y Ipernojasaress. B
TEUEHHE KaKJO0r0 CeMecTpa MPOBOAATCA IBE KOHTPOJIBHBIX PaOOTHI, JJIMTEIbHOCTHIO 45 MUHYT.
TemaTnka KOHTPOJBHOM pabOThl COOTBETCTBYET TEMAaTHKE COJEpKaTelbHBIX pa3/ielloB
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JUCHUITIINHBIL. I[J'IH IIOATOTOBKHU K KOHTpOJ'IBHOﬁ pa60Te HCO6XOI[I/IMO BBIITOJIHATE 3aaHUA B XOA€
MPAKTUYCCKUX SaHHTHfI, a TaKXKCE€ BBIIIOJIHATH JOMAIITHUEC 3aaHUA.

B ocBoennu JAUCHUIIJIMHBI HHBAJIMAAMU W JIMIaMH C OrpaHUYCHHBIMU BO3MOXKXHOCTAMHA
31I0pOBbsl OOJIBIIIOE 3HAYEHHE HMMEeT WHIAUBUAyaldbHas yueOHas pabora (KOHCYJIbTalUU) —
JIOTIOJTHUTENIBHOE pa3bsICHEHHE YI4€OHOI0 MaTepuala.

I/IH,Z[I/IBI/II[yaHLHBIC KOHCYJIbTallUKW 110 MPEAMCTY ABJAKOTCA Ba’KHBIM (baKTOpOM,
CHOC06CTBYIOHII/IM WHIAWBUAYyaATIU3alluA 06yquI/151 1 YCTaHOBJICHUIO BOCIIMTATCIIbBHOI'O KOHTAKTa
MCXAY MNOpenoaaBarciicM U O6y’~IaIOHII/IMC$I HHBAJIMAOM HJIKX JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTSIMHA 300POBbS.

7. MaTrepuajibHO-TEXHHYECKOe o0ecrevyeHne no JUCHuIInge (Mo1yJiio)

HanmenoBanne crieuagbHBIX
TOMEICHUI

OCHAaIEHHOCTH CIIEIHAIbHBIX
TMOMEICHUH

HepequL JIMICH3UOHHOI'O
IIpOrpaMMHOI0 o0ecreueHust

VYueOHble ayJIUTOPHN
MIPOBEACHUS
JIEKIUOHHOTO TUMA

ISt
3aHSATHI

VuebOHas ayauTopust UL
MIPOBEACHUS 3aHATHI
JIEKITMOHHOTO THIIA, OCHAIICHHAS
KOMILTIEKTOM y4eOHOW  meOenmu
HCTIEUUAIN3UPOBAHHOM, JOCKOM-
SKpaHOM YHHUBEPCAITHHOM,
KOPOTKO(OKYCHBIM
WHTEPAaKTUBHBIM  MPOEKTOPOM,
MYJIBTUMEIUUHON  Kadenpoit,
JIOCKOM MEJNOBOM, B  HAIMYUH
MIEPEHOCHON TPOEKTOp, HOYTOYK.
(aym. 129, 301, r. KpacHonap,yir.
CraBponoibckas, 149).

YyeOHble IUTS
MIPOBEACHUS 3aHATUI
CEMUHAPCKOTO THUIA, TPYNIOBBIX
n WHIUBHULy ATbHBIX
KOHCYJIbTaIU, TEKYLIET0
KOHTPOJIA n
MPOMEKYTOUHOM aTTecTaluu

ayIuTOpUN

YuebHas ayaUTOpHUs JUTS
MIPOBEICHUS 3aHATHH
CEeMUHApPCKOT0 THNA, OCHAlleHHas
KOMIDICKTOM YueOHOM MeOeH,
JIOCKOI-3KpaHOM YHHBEpCaIbHOMH,
TIO/JIBECHBIM MIPOEKTOPOM,
HOYTOYKOM, MEJIOBOH JTOCKOH.
Kommnekr  yueOHOM  mebemnw,
JOCKa-9KpaH YHUBEpCalbHasl,
JIOCKa MeJIoBasi, IEpEHOCHOU
npoekTop, HoyTOykK. (aya. 129,301,
r. Kpacuonap, yi.
CraBpomnoJbckasi, 149)

JLmst

CaMOCTOSTENbHOMN

paboTel  OoOyuaroumxcs

IPENYCMOTPEHBl  IIOMEIEHUS,

YKOMIUJIEKTOBAHHBIE CHEIUAT3UPOBAHHON MeOEIbI0, OCHAIIICHHBIE KOMITBIOTEPHOU TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIIOUEHHs K ceTu «/HTepHeT» u obecrnedeHneM J0CTyIa B 3JIEKTPOHHYIO
nH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.

HanMenoBanue nmomerenunit
JUIICAMOCTOSATEIIEHOW PabOTHI

OcCHAaIIEHHOCTH ITOMEIEHNI
JUISICAMOCTOSI TEIIBHOM PaboThI

IlepedeHp NULIEH3MOHHOTO
MIPOTPaMMHOTO 00eCTIedeHuUs

oOyJaromuxcs oOydJaromuxcs
[omemnienune st MeGenb: yueOHast MeOEb.
CaMOCTOSITENIbHOM KomMmiekT crenuaniu3supoBaHHOM
paboTsl 00yUaroImuxcs MeOeln: KOMIBIOTEPHBIE CTOJIBI
(4uTamBHBINA OO0opynoBaHue: KOMIBIOTEPHAS
3an Hayuroit 6ubnmmoTekn) TEXHHKA C IOJKIIOYEHHEM K
nH(GOPMAITOHHO-
KOMMYHUKALIUOHHON ceTn

«/lHTEpHET» M JOCTYIIOM B
JIEKTPOHHYIO HMH(OPMAIMOHHO-

00pazoBaTeIbHYIO cpeny
00pa3zoBaTeIbHON OpraHU3aIH,
BeO-KaMephl,
KOMMYHHKAIIMOHHOE

000pyI0BaHue, 00ECIICUNBAOIIICe




JIOCTYI K ceTu
HHTEpHET (TIPOBOIHOE
COeIMHEHNE U OeCIIPOBOTHOE

coequHenue 1o Texnonoruu Wi-
Fi)

[lomemenue nms
CaMOCTOSATENbHON

pabotsl oOywatomtuxcs (ayn. 129,
301)

VYuebHast  ayauTopus JUIst
MPOBENICHUSI  TPYIITOBBIX U
WHIMBUIYATbHBIX KOHCYIBTAINH,
OCHAIIICHHAs] KOMIUIEKTOM
yaeOHOI MebenH, JIOCKOIi-
3KpaHOM YHUBEPCAIbHOM,
TMIOJIBECHBIM ITPOEKTOPOM,
HOYTOYKOM, MEJIOBOM JIOCKOH U
COOTBETCTBYIOLINM
IPOTrPaMMHBIM 00eCIICUCHHEM
JJIA IEMOHCTpaAlU Hpe3eHTaHHﬁ.
(aym. 129, 301, r. Kpacuonmap,
ya. CraBpomnoJbckast, 149)
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