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PABOYASI TIPOTPAMMA YUEBHOM JJUCHUILIUHBI (MOAY.JIS)
MATEMATHKA

YpoBeHb 0CHOBHOI MpodeccHoHaIBLHO 00pa30BaTEIbHOI MPOrPaMMBbI
OakasiaBpuat

Hanpagiienue nmoaroroku 36.03.02 3ooTexnans

Hanpasiaennocts (npo¢uiib) 300TeXHUS

®opma 00y4eHUA OYHAs, 3a09HAS

HMucTuTyT 3emueycrporictBa u arporexHosioruit (M3uAT)

Kadenpa dusuxu u Biciieit Mmatematiku (KO u BM)

CraTtyc qiucuunJanHbl 0a3zoBas o0s3arenpHoM Yactu - b1.0.3

Kypcl Cemecrp 1l

Yueoubiii miian Haoopa 2021 rosia v MOCACAYIOMINX JIET

Pacnpenesnienue pabo4ero BpeMeHM:

Pacnpene.ﬂeﬂne 1o ceMecTpam

YueGubie 3ansTHS (Yac.) KonTpons ®dopma

HUTOTOBOM

KonrakrHas padora CamocTosTeIbHast aTTeCTAIH I
abora (CP
Cemectp OO0t p (CP) (3au4., 3at.c
OIIEHKOIA,
00BbeM
9K3.)
Bcero Jlexuuu | Jlp I3 KII Hpyrue
(KP) BUIIbI

lounoe 108 52 20 32 20 36 JK3aMeH

1 3a0uHOE 108 12 4 8 87 9 DK3aMeH

Uroro 108/108 52/12 20/4 32/8 20/87 36/9 DK3aMmeH

/DK3aMeH

OO01mast TpyA0eMKOCTh B 3aueTHBIX equHuiax — 3 3ET.



JIucer corsiacoBanui

PaGouas mporpamma cocTtaBieHa C ydeToM TpeOoBanuii dDenepaibHOTO
["ocynapcTBeHHOr0 00pa3oBaTeNbHOTO cTanaapTa Beiciiero oopazosanus (GI'OC BO
3++) o Hanpasienuto noaroroBku 36.03.02 3ootexHus (mporpamma 6akanaBpuara),
yTrBepkieHHoro Ilpukazom MunoOpHayku ot 22 centsaops uronst 2017 r. Ne 972,
3apeructpupoBaHHoro B Munrocte Poccun 15 aBrycra 2017 r. Ne 4775

PazpaboTunk:
K.TeX.H., JoreHT PuBM CagenneBa E.B
(momkHOCTS, Kadenpa) (®.1.0)

Pabouast mporpamMmma 0100peHa Ha COBETE MHCTUTYTa, MPOTOKOI Ne 9 oT «12»

mas 2021 r.



1 Heiu u 321244 M CHUUILIUHBI (MOIYJIA)

Heasb: mnonydeHnue 3HAHUK Ui 0a30BOM MaTeMaTHYECKOH TMOATOTOBKM OakaiaBpoOB,
MO3BOJISIONIEH YCIIEITHO peniaTb COBPEMEHHBIE, TUIIOBBIC 337]a4i B 00JIaCTH arpOHOMUHU.
3amaun:
- IpUOOPETEHNE HABBIKOB aHAIN3a U (OPMYIMPOBKH MAaTEMAaTHYECKUX ITOCTAHOBOK 3a71ay;
- U3y4€HHUE OCHOB MaTeMaTHUYECKOro anmnapara, He0OX0IMMOIo AJIsl pelIeHus TUIIOBBIX 3a/1a4;
-pa3BUTHE JIOTMYECKOTO MBILIUIEHUS, MATEMAaTHYECKOH KYyJIbTYpHI;
- OBJAJCHHE AHAIUTUYECKUMHU U YHUCICHHBIMH METOAAMU pELICHMs IIOCTABIEHHBIX 3aJay
JUHEHHOW M BEKTOPHOM aireOpbl, aHAINTUYECKOW I'€OMETpPHM, MAaTeMaTHYeCKOro aHaju3a,
JTUCKPETHOM MaTeMaTHUKH;
- H3y4YEHHE METOJ0B MAaTEMaTHYECKOI'O0 MOJEIUPOBaHUS Ul PEIICHUs TUIOBBIX 3343y M3
JMCHIUTUIAH TPO(ECCHOHANBHOTO NUKJIIA U JUCUUIUIMH NMPO(UIBHON HAITPAaBICHHOCTH;
-IPHOOpETeHNE HABBIKOB MPUMEHEHHUS MH(POPMATMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH TIPU
pelIeHny 3a1a4

2 MecTo IMCHUIIMHBI (MOAYJIs1) B CTPYKTYype 00pa30BaTe/ibHOM POTrPaMMBbI:
00s13aTenbpHas YyacTh, 6asosasg gucuuiinaa 51.0.3

3 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO AUCHUILIHHE (MOAYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3yJbTAaTaAMM OCBOEHHsI 00pa3oBaTeIbHOI

NPOrpaMMBbI:
Komnerennuu, popmupyemsle B poliecce 0CBOEHUS AUCIUIIINHBI (MOAYIs):

Tun | ®opmyIHPOBKa KOMIIETEHIIUH Homep ®opMyIHPOBKA HHAUKATOPA
KOMIIe HHAMKATOpa AOCTHKEHHS L eJIH
TeHIH AOCTHKEHU S

" neJIn
YHuBepcanbHasi KOMIETECHIIUS
Crnioco6eH ocyIecTBIATh -1 YK-1.1. | Haxoout u KpUTHYECKH
MTOMCK, KPUTUYECKUH aHaJIU3 U aHaJIM3UpYyeT UH(POPMAIHIO,
VYK-1 | cunre3 unpopmanumy, HEOOXOTUMYIO JIJIS peIIeHUs

MIPUMEHSTh CUCTEMHBIN TTOJXO]] MIOCTaBJICHHOM 3a]1a4uM.

JUIS PELLIEHUS TOCTABJIEHHBIX N-2 YK -1.2 | PaccmarpuBaeT BO3MOXHbIE

3a1a4 BapHaHThI PELICHMs 3a/1a4H,
OLIEHMBAs X JIOCTOMHCTBA U
HEJ0CTaTKU

B pe3yabTare 0CBOCHUA IMCHUILIMHBI (MOAYJIs1) 00yYAOIIMHCSH 10JI/KEH :

3HATh:

- METO/IbI aHaIN3a WHPOPMALIUU, HEOOXOMUMOH sl pereHus nocrasieHHoi 3amaun (M1-1 YK
-1.1);

- BApUaHTHI PEIICHHs 33/1a4M, OLIEHUBAsl MX TocTonHCcTBa M Henoctarku (M-2 VK-1.2);

YMeTh:

- HAXOJAWTh W KPUTHUYECKH aHAJIU3UPOBBATh HHMOPMAIINIO, HEOOXOMUMYIO IS PEIICHUS
nocrasiennoi 3amgaun. (MJ1-1 YK -1.1.);

- paccMarpWBaTh BO3MOYKHBIC BAapHAHTHI PEIICHWS 3aJa4yd, OIEHWBATh WX JJAOCTOMHCTBA U
nHenocrarku (M1-2 YK-1.2).




4. O0beM MCUMIVIMHBI (MOAYJISI) B 3a4YeTHbIX €IUHULIAX C YKa3aHUeM
KOJIMYECTBA AKAJAEMHYECKHX 4YaCOB, BbIJCJCHHBIX HA KOHTAKTHYI0 padory
o0yyamomuxcsi ¢ mnpenogasareseM (M0 BHAAM Y4YeOHBIX 3aHSATHI) M HA

CaAMOCTOSITEJIbHYI0 Pa00Ty 00y4aloIuXCcs
OO0m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4E€THBIC STUHUIIBI.

Bun yae6HO# paboThI CemecTtp 3ao4Hoe Bcero yacos
1 1 kypc
KonTakTHas padora ¢ npenogaBaresiem 52 12 52/10
(Bcero)
B ToMm gnce:

Jlexumu (JT) 20 4 20/4
3aHATUS CEMUHAPCKOTO TUTA, B T.4.:
Cemunapsl (C)
[Tpaktuueckue 3ansatus (I113) 32 8 32/8
IIpaxTukymsi (I1)
JlaGopaTopHbie padoTsI (JIP)
Komnoksuymsl (K)
Jlpyeue 6uovl KOHmaxmHou pabomuol
CamocrosiTejibHas pa6oTa (Bcero) 20 87 29/87
B Tom uncne:
Kypcogoii npoekr (padota) (KII, KP)
Pacuetno-rpaduueckue pabotsl (PI'P)
Pedepar (P) 4 - 6/-
KontponbHas pabota - 60 -160

Jlpyeue 6uovl camocmosmenvroi pabomol: 16 27 16/27
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 2 7 9/7
ITonroToBka K KOHTPOJIBHBIM paboTaMm, 6 10 16/10
TECTHPOBAHUIO, KOJUIOKBUYMY,
cobeceJ0OBaHUIO
BrImonHeHne WHAMBHTYaTbHOTO 3a/1aHUS 8 10 8/10
ITonroToBka K 9K3aMeHy
KonTpoiss 36 9 36/9
Bun npomexxytouHoii arrectanuu (3auérT, OK3aMeH DK3amMeH Ok3amen/
3a4€T C OLICHKOM, 9K3aMeH ) DK3aMeH
Oo011ast TPy10EMKOCTh Jac 108 108 108/108

3ad. efl. 3 3 3/3

5 Copep:xanue IUCHUIUVIMHBI (MOAYJIf1), CTPYKTYPHPOBAHHOE IO TeMaM
(pasnesamM) ¢ yka3aHHeM OTBEICHHOI0 HA HHUX KOJIHYECTBA AKAJAEMHYECKHUX

4acoB M BUJI0OB Y4eOHBIX 3aHATHI
5.1 Conep:xanue pa3jiesioB JUCHUIIMHBI (MOTYyJIeil)

No HanmeHnoBanme Coneprkanue pazaena JuCIUILTHHBI
/Tl | pa3nena JUCIUTUIMHBI
1 DJieMeHThI TUHEWHOH, | 1.1.Matpuliibl U 1eCTBUA HAl HUMU.

BEeKTOpHOU anrebpel 1 | 1.2.0mpenenureny W ux cBoicTBa. CrnocoObl BBIYUCICHUS

AHATUTUYECKOU onpeaenuteneil. CucTeMbl JUHEWHBIX ypaBHeHHU. [IpaBuiio
reoOMEeTpUN Ha Kpamepa.
MJIOCKOCTH. 1.3.06parnas mMatpunia. MaTpuU4HBI METOJ] PEIICHUS CHCTEM

JMHEWHBIX anreOpandecKux YpaBHCHHIA.




1.4. JIunerinble BEKTOpPHBIE pocTpaHcTBa. ClI0KEHHE BEKTOPOB
Y YMHOKE€HHE BEKTOpPA HA YUCIIO.

1.5.JIuneitHas 3aBUCUMOCTh U HE3aBUCHMOCTh BEKTOpPOB. ba3uc.
Koopaunatel BekTopa B BeIOpaHHOM Oasuce. [lnmuHa BekTOpA.
JIuHeitHbIe onepaluy B KOOpIUHATaX.

1.6 CkansipHOe, BEKTOPHOE U CMEIIAHHOE IPOU3BE/ICHHE
BEKTOPOB, HUX OCHOBHBIE CBOHCTBA M Te€OMETpHUYECKas
UHTEpIpeTaius

1.7.Meton koopauHAT. YpaBHEHUs MPSMON Ha IUIOCKOCTH.
CocraBiieHne ypaBHEHUU MPSMBIX.

1.8.KpuBbie BTOporo mopsaka. KanoHnuueckue BUIbI KPUBBIX
BTOPOTO MOPSIAKA (IJUIHIICKHI, TUIIEPOOIIBI U TapadOIIbI).

Huddepennmanbaoe
U MHTETPATbHOE
UcUUCIIeHUue PyHKIHI
OJTHOTO
HE3aBUCHMOTO
MIEPEMEHHOTO.

2.1.Ilpenen ¢GyHKIIMM W €ro TeOMETPHUYECKUH  CMBICI.
Onnocroponnue npeaessl. CBOWCTBA NMpenenoB GyHKIUH.
OKBHUBaJICHTHble OeckoHeYHO Maible (yHKuuu. IlepBblii U
BTOpPOH 3aMeyvaTesIbHbIe IPEIEIbI.

2.2.IloHsATHE HEeNpepbIBHOCTH B Touke. OnpeneneHus pa3pbiBOB
[IEpBOr0O U  BTOPOTO  pOJOB. YCTpaHUMbIE  Pa3phIBHI.
HenpepbIBHOCTH 371€MEHTapHBIX (PYHKIHUI.

2.3.IlpousBonHas GyHKIMK B TOYKE. |'€OMETpHUECKUI CMBICI
IIPOU3BOIHON. YpaBHEHHE KacaTeIbHOM M HOpMAJIU K IJIOCKON
KpuBOM.  (DU3MYECKUH  CMBICI  MEPBOM  IPOU3BOJHOM.
buonorudeckuii cMbICII.

2.4.. TlpaBuia HaxXOXICHUS TPOM3BOJHOW CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS U OTHOIIEHUS (pyHKIMHA. Talbauua nponu3BOAHbIX
OCHOBHBIX AJIEMEHTAPHBIX (hyHKIHI (0€3 BBEIBOA).

2.5. IlepBelii auddepennnan u ero reoMeTpU4ecKUid CMbICI.
[IpumeHenue g depeHnnanos B MPUOIMKEHHBIX
BBIUUCIICHUSX.

2.6.Kputepuit MmoHotoHHOCTH AuddepeHnnpyemMbIx GyHKINH.
HeoGxoauMoe W JOCTaTO4YHOE  YCIOBUE  SKCTpPEMyMa.
Kputnueckue Touku nepsoro poaa. Onpenenenre BeITyKIOCTH
U BOTHYTOCTH, TOo4ek mneperuba. IlpumeHenue BTOpOH
MPOU3BOJHOM K HAaxXOXIEHWIO HMHTEPBAJIOB BBINYKIOCTH U
BOTHyTOCTU. KpuTHuecKkne TOYKHM BTOPOTO pojaa. ACHUMITOTHI.
Bupl. AnropuT™M HaxoX/AeHUs.

2.7.IlepBooOpa3nas. HeonpeneneHHBII WHTETpal ©  €r0
cBoiicTBa. Tabmuma OCHOBHBIX (OPMYJI HHTETPHUPOBAHUS.
Henocpeacrsennoe uHTerpupoBanue. VHTerpupoBaHue 1O
4acTSM U IOJICTAHOBKOM.

2.8.0mpeneneHrie W OCHOBHBIE CBOKMCTBAa ONPEACICHHOTO
unterpana. @Popmyna HetoTona-JleitOnumna. Ilpumenenue
orpeieNIEHHBIX UHTETPajoB B T€OMETPUN U (PU3UKE, OUOIOTHA.
Brruucnenue miomaaen miockux o0yiacTed, JUIMH AT MIIOCKUX
KpUBBIX, MOBEpXHOCTeH (uryp BpamieHuss U OOBEMOB Ten
BpalllCHUS.

Juddepenunanpaoe
ucuuciaeHue GpyHKuun
HECKOJIBKUX
HE3aBUCHMBIX
HEePEMEHHBIX

3.1.06nacth onpeaeneHus:, Ipeaen U HENPEePbIBHOCTh (PYHKIIUU
HECKOJIBKUX MNEPEMECHHBIX. OcHOBHEBIE TCOPEMBI (6]
HEMPEPHIBHBIX (PYHKIIHSIX.
3.2.YactHble npou3BoHbIC U Hu(depeHITUPYEeMOCTh (PYHKITUN
HCECKOJIbKUX IICPECMCHHBIX.
3.3.Ilonnpii quddepennuan. IlpumeHenne B mpUOIMIKEHHBIX




BBIYHCIICHUSIX.
3.4.0kcTpeMyMbl  (DYHKIMM ~ HECKOJBKMX  TIEPEMEHHBIX.
Heob6xomumoe ycnoBue. JloctaTodHble YCIIOBUs. Y CIIOBHBIN
IKCTPEMYM.

OOBIKHOBEHHBIE
g depeHImaIbHbIe
ypaBHECHHUS

4.1.006b1kHOBeHHBIE UMD PEepeHIIMAIbHBIC YPaBHEHHUS IIEPBOTO
nopsiaka (O./1.Y). YactHoe, obmiee 1 ocoboe pemeHus. 3agada
Komm g 0ObIKHOBEHHBIX Au(pdepeHInaIbHBIX ypaBHEHUN
nepBoro mnopsnaka. IloHsTHe O Teopeme CyIIEeCTBOBaHHS U
€IMHCTBEHHOCTH pelleHus 3agaun Komm 11 ypaBHEHH
[IEpBOr0  IMOpsIKA. HuterpupoBanve  ypaBHEHUI c
pa3AeIAIOIIUMUCS IEPEMEHHBIMU.

4.2 HexoTOpble THUIIBI MHTETPUPYEMBIX YpPaBHEHUN IEPBOIO
nopsaka.  JluHelHble ~— ypaBHEHHMs ~ IIEpBOrO  MOPSJIKA.
OnHOpOHBIE U CBOJSIIMECS K HUM THIIBI YPaBHEHUH IEPBOTO
nopsika.

4.3.Ilonarue 00  OOBIKHOBEHHBIX  JU(pdepeHIHATBHBIX
ypaBHEHMAX BbICIIMX mHopsakoB. O6mee pemenue O./1Y.
BTOpOTo nopsiaka. [ToHmkenne mopsiaka.

4.4.JIunelinple ypaBHEHHs 2-TO TOpsJKa C HOCTOSHHBIMU
KO3 PHUIHEHTaAMH. XapaKkTepuCTUIECKOe ypaBHEHHE.
[TocTpoeHue oO1iero peuieHus JMHEHHOr0 YpaBHEHUsI BTOPOTro
nopsiIka C TMOCTOSIHHBIMH Kod(dunuentamu. Haxoxnenue
YAaCTHOI'O PpEIIEHUS HEOJHOPOJHOIO YpPaBHEHHS METOJOM
moA0opa 1no MpaBoi 4acTH.

DJIEMEHTHI TEOpUHU
BEPOSATHOCTEN U
MaTeMaTU4YeCKON
CTaTHUCTUKH

5.1 [IpocTpaHcTBO  3JIEMEHTApHBIX  COOBITHH.  AnreOpa
clydyaHbIX  coObITHil. Kilaccuueckass u  reomerpuyeckas
BepOATHOCTh. [locimenoBaTebHOCTh HE3aBHCHUMBIX COOBITHH.
®opmyna bepuyman. Acumnrornyeckue Gopmynsl Jlamnaca u
Ilyaccona.

5.2. CnyyvaifHass BenuunHa. JIMCKpeTHBIE W HENpPEPHIBHBIC
ciydaiiHble BennuyuHbl. DyHKIHA paclpencieHusi, MIOTHOCTh
BEPOSITHOCTH HENPEPBIBHOM CIIy4allHOM BEIMYMHBI. UMCIIOBBIE

XapaKTEPUCTUKHU CIIy4aliHOU BEJIMYMHBI. 3aKOHBI
pacrnpenieNieHns ClIy4yallHbIX BeJIWYMH. PaBHOMEpHas ciydaitHas
BEJIMYMHA. Hopmanbhas cinywaiiHas BelIMYMHA. 3aKOH

OO0JIBIINX YKCEN.

5.3. HccnenoBanue  BapMallMOHHBIX — psiioB.  YucoBble
XapaKTepUCTUKU BBIOOPOYHOM COBOKYNMHOCTU. VHTepBanbHOE
OLICHUBAHUE [1apaMETPOB I'€HEPAIIbHOU COBOKYITHOCTH.

5.4. [TonsiTne 0 CTaTUCTUYECKOMN 3aBUCUMOCTH.
Koppensuuonnoe otHomenue. JInHeliHas MoJenb NapHON U
MHOXXECTBEHHOM perpeccud. MeToJ HauMEHBIIMX KBaJIpaTOB
JUIs TTAPHOM U MHOKECTBEHHOM PErpecCUU




5.2 Pa3nennbl TUCHUNIHHBI (MOYJIs1) U BUbI 3aHATHH

3aHATUSL CEMUHAPCKOTO
TUTIA 3
S s [ |2 |5
Ne Hanmenosanne paszena JUCHUILIMHDL | 5 28 . = |2 5|8 s |8
/1 (Momyns) g5 |s |2E|% 888|582
s |E |Ex|E |5 8% |8 8|5
S |S |EE|% |28 =8 %3
s 198|895 |5 |=
O e IE|8 |E|R
= = O
1. | DneMeHTHI IMHEWHOU, BEKTOPHOM 4 6 6 16
ayreOppl U AHAIUTUYECKON F€OMETpU
Ha IJIOCKOCTH
2 | duddepenuunansHoe u uHTErpaibHoe | 4 10 4 18
ucuucienue GyHKIUH 0HOTO
HE3aBUCHMOTO TIEPEMEHHOTO
3 | IuddepennmanpsHoe HCUUCICHNE 4 4 2 10
(GYHKIIUH HECKOJIBKUX HE3aBUCUMBIX
MIEPEMEHHBIX
4 | OObikHOBeHHBIE AU depeHunanbapie | 4 4 4 12
YpaBHEHHS
5 | DrneMeHThI TEOpUU BEPOSTHOCTEN U 4 8 4 16
MaTEeMaTHYECKOW CTATHCTUKU
Kontpons 36
Hroro 20 32 20 108

6 MeTtoabl u GopMbl Oprauu3anuu 00y4eHus
TexHOMOrMM HHTEPAKTUBHOTO 00yYeHMs TPU Pa3HbIX (opMax 3aHATUH B yacax

@opMBI METOABI Jlexunn CemuHapckue Tpenunr CPO Bcero
(uac) 3aHATUA (Yac) Macrep- (gac)
KJj1acc (Jac)
IT- MmeTozBI
Pabora B xoMaHe 4 4
Urpa
ITonckoBBIN METOX
Pemenue cutyanimoHHbIX
3a/1a4
HccnenoBareabckuii METOT,
Jlexuus -Bu3yanuzanus 4 4
WNHTepakTuBHAS JIEKIUS
HToro MHTEpaKTUBHBIX 8
3aHATHI
6.1 IlpuMeHeHHe AKTHBHBIX H HHTEPAKTHBHBIX METOA0B 00y4eHHUsI
No dopma Tema 3anaTHs HanmenoBanue Komn
3aHATUS MHTEPAKTUBHBIX YECTBO
METOJI0B 4acoB C
y4eTOM
CPC
1 | Ilpaktuueckoe | Marpuusl. JlelictBus Hax HuUMuU. | KoonepaTuBHbIN 2
3aHATHE OO6parHas maTpuIia. MeTtoj (paborta B
MaJIbIX TPyIax —




o0yJeHHue B KOMaH1ax
JIOCTH>KEHHI)

2 | Jlexuusa

VYpaBHeHuE TUHUIA.

CocraBieHne ypaBHEHUS JIMHUH.

Buasl ypaBHEeHUH NPSIMOiA, UX
uccieopanue. Bzanmuoe
PacroIoKeHUE MPSMBIX.

Jlexumst BU3yanu3anus
Ha OCHOBE
IIOMCKOBOT'0 METOA

3 Hrorosoe
MPAKTHIECKOE
3aHATUE

HuddepennmpoBanue GyHKIIUN
oaHOM nepemeHHou. Mtorooe
3aHsTHE.

KoonepaTtuBhblii
Meton (pabora B
MaJIbIX TPYIIax —
oOydeHne B KOMaH/1ax
JIOCTHKCHHH )

4 | Jlekuus

OyHKIUSA HECKOJIBKUX
IIEPEMEHHBIX.

Jlexuus —
BHU3yaIu3alus
IMOMCKOBBINA METO/I.

7 JIaGopaTopHBIil MPAKTHKYM - He npedycmMompen

8 IlpakTHYecKHe 3aHATHSA

Ne paznena
JUCIATIINHBI

Ne i/t

TemaTuka MpakTUYECKUX 3aHATUN (CEMUHAPOB)

Tpynoémkocts

(1)

Martpuuibl u neiictBus Hag HUMH. CiocoObI
BBIYHCIICHUS onpeaenuTeneid. OOpaTHast MaTpuIia.
MaTpuuHblii METO/ PELICHUSI CUCTEM JTMHEHHBIX
anreOpanveckux ypaBHeHH. CUCTEMBI IMHEHHBIX
ypaBHeHui. [IpaBuno Kpamepa.

BEKTOPOB.

Bexkrtopsl. JInHelHbIE onepanuy Hal BEKTOPAMH.
Koopaunatel BekTopa B BELIOpaHHOM Oasuce.
CxansipHO€ NMPOU3BE/ICHNE BEKTOPOB, OCHOBHBIC
CBOWCTBA U reOMETpUYECKas UHTEPIIPETALUS.
KoopaunatHoe npencraBieHre Nponu3BeICHUI

['unep6ona. [Tapabomna.

PasnuuHble ypaBHEHMS NPSIMON HA MJIOCKOCTH.
CocraBieHne ypaBHEHUS IPSIMBIX, UX B3aUMHOE
pacnosnoxenue. Kpusble BTOporo nopsaka. JJuINIC.

[Tpenen pyHKIMHU U €O T€OMETPUUYECKHI CMBICII.
CgoiictBa npenenos pynkuuii. [Tonsarue
HEIPEPBIBHOCTU B TOUKe. OnpeneneHus pa3pblBOB
IIEPBOTO ¥ BTOPOI'O POJIOB. Y CTpPaHUMBIE Pa3phIBHI.

BBICHIUX TTOPAIKOB

[TponsBonHas GpyHKIMHU B Touke. Tabnuma
MIPOM3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
[TpousBonHas cnoxHoit ¢pyHkuuu. [IponsBoanble

HeoOxonumoe 1 1ocTaTOYHOE yCIOBHE SKCTPEMYMA.
Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO
3HaueHuil pyHkuuu Ha otpeske. [Ipumenenue
BTOPOM MTPOU3BOJAHON K HAXO0XKJACHUIO HUHTEPBAJIOB
BBIMYKJIOCTH U BorHyTocTu. OOmias cxema




7-8

nccaenoBanus GYHKIUHA U TOCTPOCHUSI TPadUKOB.
ACUMIITOTHI.

Brrunciienne HeonpeaenEHHbIX U ONPEACIICHHBIX
MHTETPAJIOB METOJJaMH 3aMEHBI IEPEMEHHOU U T10
yacTsaMm. HecobcTBeHHbIe nHTETpaTbl. [IpriMeHeHne
onpeeEHHBIX MHTETPAJIOB B TEOMETPUU U (PU3HUKE,
OuoIoTuii.

9-10

OO6nacTb onpenenenus, Mpees U HePepbIBHOCTD
(GYHKIINN HECKOJIBKUX TIEpEMEHHBIX. YacTHBIE
pou3BOHbIC U TUdPepeHIHpPYyeMOCTh PYHKITUN
HECKOJIbKUX MEPEMEHHBIX. DKCTPEMYMBI () yHKITHH
HECKOJIbKUX MTePEMEHHBIX.

11

12

Juddepennnanbabie ypaBHEHHS C
pa3IenAOIMKUMKCS IEpeMEHHbIMU. JInHelHbIE
g depeHIraIbHbIe YpaBHEHHS IEPBOTO MOPSIKA.

YpaBHEHUS BTOPOTO MOPSIKA JOIMTYCKAIOITUE
noHrkeHus. JInnelnsie quddepeHnnaibHbe
YpaBHEHHUS BTOPOTO TOPSIIKA.

13

14-15

Canyuaiinble coObITHs. Anredpa coObiTun. Cxema
bepnyiu.

Crnyuaiinas Benm4uHa. J[MCKpETHBIE U HENIPEPHIBHBIC
CIIy4alHbIE BEJIMYHHBI. Hopmanbhas ciydaitnas
BEJIMYMHA. 3aKOH OOJIbIINX YHCEN.

HccenenoBanue BapualiiOHHBIX PSIIOB.
16 Koppensuronnoe otHomenue. JInaeitHas Mmoiens 2
MApHOW ¥ MHOKECTBEHHOW PETPECCUH.

UTOro 32
9 CamocrosiTejibHasi padoTa
No
KonTpomns
pazznena .
Ne LI Coneprxanue camoctosTenbHol | TpynoeMKoCTh | BBIMOTHEHHS (OTpoc,
|7 HIL{IH paboThI (Oemanuzayus) (dac.) TECT, IOM.3a/IaHUE, U
T.JT)
Kontpons /13
1 1.ITA —ToATOTOBKA K 5 (bponTaNBHBIH,
ayJTUTOPHBIM 3aHSITHSIM. WHIMBUTYaJIbHBIH
onpoc)
2.Bemomaenune M3 Nel 4
«NeMeHThI TUHEHHOM,
. N3 Nel
2 1 BEKTOPHOI anreOpsl U
N Co0OecenoBanue
AHATMTUYECKOU TEOMETPUU Ha
TITOCKOCTH
1. Bemonnenue U3 Ne2 2
«duddepenmuponanue u
3 Hﬂqu)HpOB:HPE)e (GYHKIMH OTHOM A
PHPOT: i TectupoBanue
TIEPEMEHHO .
2.ITonrotoBka pedepara - Pedepar
4 2 OTNHUpasiCh HA MAaTEPUAIIBI JICKITUH 2 (mpe3enTarus)
Y PEeKOMEHIOBaHHbIE HCTOYHUKH,




MOATOTOBUTH KpaTkoe (10 10
MHH) COOOIICHNE U MTPE3CHTAIIUIO
1o oaHou u3 teme «lIpumenenue
QG epeHIaIbLHOTO |
MHTETPAIIbHOTO UCUUCIICHHUS K
pPEUICHUIO MPUKIIAIHBIX 32124
5 1.IToaroroBka k KP Ne 1 1 KonrpoinbHas
«DyHKIMS ABYX NMEPEMEHHBIX» paborta Nel
3 Koutpons /13
6 2.ITA —moaroToBka K 1 (pponTaNBLHBIH,
ayJIUTOPHBIM 3aHSITHSIM. WHAMBHU1YaJbHBIH
OIpoc)
1. ITonroroska x KP Ne 2 2
KontponbHas
7 «OCHOBHBIE METO/IBI PEIICHUS
pabota Ne2
AY»
4 KonTpons /13
8 2.ITA —moaroroBka K 2 (pponTaNBLHBIH,
ayJTUTOPHBIM 3aHSITHSIM. VHAMBHUIYaJbHBIHI
OIpoc)
1.ITogroroBka k KP Ne 3
KonTponbnas
9 «DNEMEHTHI TEOPHH 2
. pabota Ne3
BEPOSITHOCTEI»
2.ITonroroBka pedepara - Pedepar
OMHPAsCh HA MaTEePHAJIbI JIEKIIUU (mpe3enTarusi)
5 ¥ PeKOMEHIOBaHHbBIC HCTOYHHKH,
MOJATOTOBUTH Kpatkoe (10 10
10 MUH) COOOIICHNE U MPE3CHTAIINIO 2
1o oaHou u3 teme «lIpumenenue
AJIEMEHTOB TEOPUHU BEPOSITHOCTEH
U MaTeMaTUYECKON CTaTCUKHU K
PEUIECHUIO MPUKIIATHBIX 3a/1a4»
20
Hroro

10 IIpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (PadoT) - ne npedycmompeno

11 IlepeuyeHn OCHOBHOM ¥ [IONMOJIHMTEJIbHOW Yy4eOHOM JIUTEPATYpPhl,

He00X0 MO 115l 0CBOCHUS] TUCUMILTHHBI (MOIYJIs1)
11.1  OcHoBHasi 1uTEpaTypa:
1. boromosnos, H. B.Martemartuka: yueobunnk / H. B. boromosnos, I1. M. Camoiinenko. — 5-¢ u3.,

nepepad. u gon. — M. :HOpaiir, 2019. — 401 c. — ISBN 978-5-534-07001-9. — Tekcr :
anektponHbiii. — URL: https://biblio-online.ru/bcode/431945 (nara oOpamenwus: 25.12.2019). —
Pexum nocryna: no noanucke [pumI'CXA.

2. Marematuka: yde0. mocoome / ®I'BOY BO "Ilpumopckasi roc. CenbCKOXO3SMCTBEHHAS
akagemus'" ; cocT. E.B. CaBenbeBa. - Yccypuiick: ®I'5OY BO III'CXA, 2019. - 116 c.

11.2 lonmoJjiHUTe/ILHAS JIUTEpaTypa:
1.ITpakTHueckoe pyKOBOJACTBO K PEIICHUIO 3ajay IO BbICIIEH mareMmartuke. JIuHeliHas anreOpa,

BEKTOpHasi anredpa, aHATUTHYECKass TEOMETpHs, BBEICHHE B MaTeMaTHYECKU aHaju3,
pou3BOHAs U ee mpuioxeHus: yued. nocodue / U.A. ConosreB u ap. — CIIO.: Jlanb, 2009. —


https://biblio-online.ru/bcode/431945

320 c. — ISBN 978-5-8114-0751-4.

2. Coopnuk 3anay mo Beiciieir marematuke / K.H. Jlyary [u ap.]. — 9-e u3n. — M.: Aiipuc-tipecc,
2011. — 576 ¢. — ISBN 978-5-8112-4389-1.

3.ITucemenwnsrii, JI.T. KoHcriekT neknuii o BeIcIiei MaTemaTuke. [lomHbIi Kype: [yuel. mocodue]
/ A.T. Ilucbmennsiid. — 13 - uzg. - M.: AI7IPI/IC-npecc, 2015. - 608 c. - ISBN 978-5-8112-4866-7.

4.COOpHUK 3aj1a4 110 BbICILIEH MaTeMaTHKe (C KOHTPOJIbHBIMU padotaMu). 1 kypc: [yued. nocobue
st ctynenToB By3oB| / K.H. Jlyary [u np.]. - 9-e uzn. - M. Aiipuc-nipecc, 2011. - 576 ¢

11.3. Meroauyeckue yKa3aHusl AJds O0y4alIMXCS IO OCBOEHHI0 JHCHUILIMHBI
(MomyJsi):
Marematuka [DJEKTPOHHBIA peECypc|: METOAUYECKHE YyKa3aHUsi IO OCBOCHUIO JUCIUILIMHBI
(Momysst) mo HampasieHuto moarorosku 36.03.02 3oorexnus / coct. E.B.CaBenbeBa. ®I'BOY BO
[Tpumopckass CXA. — DnekrpoH.TekcT. qaH. — Ycceypuiick: [Tpumopckas ['CXA, 2019. - 25 c. —
Pexxum moctyma: www.de.primacad.ru

11.4. Tlepeyenb MHGPOPMALMOHHBIX TEXHOJOTHI, HCNOJIb3yeMbIX IPH OCYIIECTBJIEHUHU
00pa30BaTe/ILHOIO MPOLECCA MO0 JMCUHUILIHHE (MOAYJII0), BKJIIOYasi lepevyeHb NPOrPaMMHOI0
odecrneyeHus: M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue Hasznauenue
MS Windows 7 | KoHTpoJib KCITONIb30BaHKS M PACIPEICICHHIS PECYPCOB BBIYMCIUTEIBHON
CUCTEMBI 1 OpraHu3allys B3aUMOJICHCTBUS MOIb30BATENs C KOMIIBIOTEPOM.
MS Office 2010 | Co3ganne © pemakTHPOBAHHE TEKCTOBBIX JOKYMEHTOB; 00paboTKa
TaONMYHBIX ~ JIaHHBIX W  BBINOJIHEHWH  BBIUMCICHHH;, IOATOTOBKA
AJIEKTPOHHBIX TPE3CHTAIMI; CO3JaHHE W PEJAKTHPOBAHWE PHUCYHKOB WU
JIEIOBOU TpaPUKH.
Sumatra PDF [IporpaMma aJis MpOCMOTpa JIEKTPOHHBIX JOKYMEHTOB
ESET Nod 32 CpencTBo aHTUBUPYCHOM 3aLIUTHI
Smart Security
Google Chrome | Bpaysep st pabotsl B cetu Internet

115 TIlepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHONH  CeTH
«MHTEepHeT» HEOOXOAMMBIX /1JIs1 0CBOCHMS JMCHUIIJIMHBI (MOLYJI51)
HanmenoBanue Ha3nauenue
ONEKTPOHHO- PaboTa B 351eKTpOHHO-OMOIMOTEYHON CHCTEME U3JaresbeTBa «JIaHby
OoubnuoTeyHas http://e.lanbook.com/
cucTeMa
OneKTpoHHas PabGota B 9neKkTpoHHOM OHONIMOTEKE METOIMYECKHX MaTepHaioB
o6ubnmuoTexa OI'bOY BO Ilpumopckas rocynapCTBEHHAsl CEJIbCKOXO3SMCTBEHHAs
akagemus http://elib.primacad.ru/
O6pazoBarensHbiii | PaboTta B 2nekTpoHHOW HWHGOPMAIIMOHHO-00pa30BaTeIbHON  Cpejie
rnopran ®I'bOY BO Ilpumopckas rocynapCTBEHHAsl CEIbCKOXO3HCTBEHHAs
akazgemus http://de.primacad.ru/
Caiit @enepanpHoii | Pabota €O CTaTUCTHMYECKUMH JAaHHBIMH, IPEJOCTaBIIEMbIMU B
CITY>KObI OTKPBITOM JOCTyIe WWW.QKS.ru.
rOCYIapCTBEHHOU
CTAaTUCTUKH



http://catalog.primacad.ru:88/cgi-bin/zgate?ACTION=follow&SESSION_ID=16170&TERM=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%D0%A2.%5B1,1004,4,101%5D&LANG=rus
http://www.de.primacad.ru/
http://www.gks.ru/

12 Onucanne MaTepuaJbLHO-TeXHUYECKOM
00pa30BaTEJBbHOI0 MPOLECCa M0 IMCUUILIMHE (MOLYJII0)

OCYIIECCTBJICHUSA

0a3sbl, He00X0AMMO

HaumeHnoBanue crieriuanbHbIX
IOMENICHUN U ITIOMEIICHUIN 11
CaMOCTOATENIbHON pabOThI (MHIEKC,
ajipec, Ha3BaHUe KaOWHeTa, Ha3BaHUE
aynutopun o ®I'OC BO)

OcCHaILEHHOCTD CIIEHUaIbHbIX IOMEIIECHNUN U
MOMEUICHUH /ISl CAMOCTOSITEIBbHON pabOTHI

692519, Ilpumopckuii kpaid,

r. Yccypuiick, yi. PazgonbHas, 1. 8a
Ayn. 3 — JlekuuonHasi.
YyeOHast aytuTopust 17151 TPOBEICHHS
3aHATUH JICKIIMOHHOI'O TUIIA

Kommiekt crenunansHoi y4ueOHoi wmebenmu (70
MOCaZ0YHbIX MecT). Jlocka ayauTopHasi MenoBasl.
YueOHO-HarIsAHbIC TOCOOHS.

MynbpTUMeaHitHOE 00OPYAOBaHUE TIEPEHOCHOTO
tuma: npoekrop Epson EB-X72; skpan Projecta
145x145 cm Ha mTatuBe; HOYTOYK 15,6" Lenovo
B590.

692519, IIpumopckuii kpaii,
r. Yccypuiick, yi. PazgonsHas, 1. 8a
Ayn. 318 — nabopaTopusi MaTeMaTUKH.
Y4eOHast ayTuTOpHs )T TPOBEICHUS
3aHATUN JEKIIMOHHOTO ¥ CEMHUHAPCKOTO
THIIA

Kowmmekt cnenuansHoOl yueOHOU Mmebenu (30
MOCaI0YHBIX MecT). Jlocka MenoBasl.

CreH/ibl, TUTaKaThI, TAOJHIIBL.

MynpTumMenauitHoe 000pyJOBaHHE IEPEHOCHOIO
tuna: npoekrop 3D NEC V260X; skpan Projecta
145x145 cm Ha mtatuBe; HOYTOYK Samsung R530
15.6.

692519, Ilpumopckuii kpaid,
r. Yccypuiick, yi. PaznoneHas, 1. 8a
YuTaanLHBIA 3a1.

KomruiekT cnenmanpHONW ydeOHOUW Mebenmn (55
mocagounbix Mect), 17 TIK Intel Celeron E3200
2,4 GHz, mpuntep, ckaHep.

A

Aynuropus Ui CaMOCTOSITEIIbHON
MMOJATOTOBKH

13 ®oHx OLEHOYHBIX CPEACTB JJIs NMPOBeIeHUsI MPOMEKYTOUHON aTTecTaluu
00y4aKIMXcs Mo JUCUMILIMHE (MOXYJII0) (s6158mes omoenvhvim OOKyMeHmom,).

14 IlepeyeHb Y4eOHO-METOAUYECKOro oO0ecmeYeHHs sl CAMOCTOSITEIbHOM

padoThI 00y4AKIIMXCS MO0 JUCHUILIMHE (MOXYJIIO)

Marematuka [DJEKTPOHHBIA pecypc|: METOIUYECKHe YKa3aHUs JUIsl BBIMOJTHEHUS
KOHTPOJIbHBIX 33aJaHMH M CaMOCTOSTEIbHOM paboThl MO AMCHUIUIMHE (MOXYJIO) JUIS
oOydaromuxcss 3aouHoi  (Gopmbl 00ydeHHs 10 HampaBieHusM mnoarotopku: 36.03.01
BerepunapHo-canutapHas skcneptusa, 36.03.02 3oorexnus /coct. E.B.CaenseBa. ®I'bOY BO
[Tpumopckas CXA. — DIeKTpoH. TeKCT. aaH. - Yccypuiick: [Ipumopckas 'CXA, 2019. — 63 ¢. —
Pexum noctyna: www.de.primacad.ru.

15 Oco0eHHOCTH peanTu3anuy IUCHUIINHBI (MOIYJIS) 1JI51 00y4AI0NIUXCH C

OrpaHM4Y¢HHbIMHA BO3MOKHOCTHMHU 310POBbA U HHBAJIN/I0B

15.1 Hanuuue cOOTBETCTBYIOIIMX YCAOBHI peau3aluy TUCHUTIIINHBI (MOLYJIs1)

21.]'[5[ o6yqa}0mnxcsf 13 YKCjia MUHBAJIMAOB U JIUI[ C OTPaAaHUYCHHBIMU BO3MOXKHOCTSAMU 3JOPOBb
Ha OCHOBaHMM NHCHMEHHOIO 3asBJICHUS TUCHMIUIMHA PEaU3yeTcss ¢ y4eTOM OCOOEHHOCTEH
HCI/IXO(i)I/ISI/IIIeCKOFO Pa3sBUTUA, HHAUBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSTHUS 300pPOBbiA ()lanee -

WHANBUAYAIBHBIX — O0coOeHHOCTel). (OOecreunBaeTcs COOMIOAEHHE  CICAYIOMMX  OOIIMX
TpeOOBaHMI: UCIOJIb30BAaHUE CHEIUATBHBIX TEXHHUYECKUX CPEJICTB OO0Y4YEHUS KOJUICKTHBHOTO U
WHJUBUJIyaJIbHOTO  TOJIb30BaHUS, MPEAOCTABIEHUE  YCIyr  acCUCTEHTa  (MIOMOUIHUKA),

OKa3bIBAIOIIETO TAKOMY OOyYaromeMycs HEOOXOIMMYI0 TEXHHUYECKYI0 TOMOIIb, OO0ecreYeHre
A0CTylIa B 3JaHUSA W TIOMCHICHUA, TAC HNPOXOIAAT 3aHATUA, APYIruc YCJIIOBHA, 663 KOTOPBIX
HEBO3MOXKHO HJIH 3aTPYAHEHO M3YYCHUE TUCITUILTHBI.


http://www.de.primacad.ru/

15.2 Obecneuenne coda0aeHNs 00IUX TPeOOBAHM I

[Ipn peanuszanuu AUCUMIIMHBI HAa OCHOBAHWUM NHCHMEHHOIO 3asBIIEHUS OO0YyYaromerocs
obecrieunBaeTcs COOJIOJICHUE CICAYIOMUX OOMMX TpeOOBaHMI: TPOBEACHUE 3aHSATHH s
CTYJEHTOB-UHBAJINIOB U JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbsSI B OJHON ayAUTOPHUH
COBMECTHO C O0YYaIOIUMUCS, HE UMCIOIIMMH OT'PaHUYCHHBIX BO3MOXKHOCTEH 3JI0POBBSI, €CIIH 3TO
HE CO3JaeT TpyAHOCTeH Juis OOy4aromuxcs; TMPUCYTCTBUE B ayAUTOPUU ACCUCTEHTA
(accHCTEHTOB), OKa3bIBAOUIETO(MX) OOYYalOIUMCS HEOOXOJUMYID TEXHHUYECKYI0 IOMOIIb C
YY4€TOM HX HWHAMBUAYAJIbHBIX OCOOEHHOCTEH Ha OCHOBaHMM IHCHMEHHOTO 3asBIICHUS;
MOJIb30BAaHNE HEOOXOAUMBIMU OOYYaIOMIUMCSl TEXHHUYECKHMMH CPEJIICTBAMU C YYETOM UX
WMHAUBUAYaAIbHBIX OCOOCHHOCTEH.

15.3 JloBeneHue 10 cBeleHHUsI OOYYAIOIIUXCSI € OrPAHMYEHHBIMH BO3MOKHOCTAMH
3I0POBbSI B IOCTYIHOM Jisi HUX (popMe BceX JIOKAJIbHBIX HOpMATHBHBIX akTOoB PI'BOY BO
IIpumopckoii 'CXA

Bce nokanbneie HOpMatuBHbie akThl DPI'BOY BO Ilpumopckoit I'CXA mno Bompocam
peanu3aluy J1aHHOW JUCIUIUIMHBI (MOAYJsSl) MOBOASATCS JO CBEICHHUS OOYYarOIIMXCS C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/JOPOBBS B IOCTYITHOM ISl HUX (opMe.

15.4 Peanu3anusi yBeJHYEHHS MPOAOLKHTEJILHOCTH MPOXOKIEHUSI MPOMEKYTOYHOM
aTTecTallMi MO OTHOIIEHUIO K YCTAHOBJIEHHON NMPOJOLKHTEIbHOCTH AJIsl 00y4aKolIerocs ¢
OrpPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

@dopma mnpoBedeHUS TEKyIled H NPOMEKYTOYHOM aTrTecTaluu M0 AUCHUILTHHE MJis
00yJarOIINXCsl MHBATH/IOB M JIUI] C OTPAaHUYCHHBIMEI BO3MOXKHOCTSIMH 3/IOPOBBSI YCTaHABIUBACTCS
C yYETOM HHJMBUIYaJbHBIX MCUXO(MU3UYECKUX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMITBIOTEpE, B (DOpME TECTUPOBAHHUS | T.I1.). [IpOIOIKATEIBHOCTE TTPOXOXKACHHUS
MPOMEXKYTOUHOM aTrTecTalid MO OTHOLICHUI0 K YCTAHOBIGHHOM MPOAOKUTEIBHOCTH
YBEJITUYUBACTCS 110 MTUCbMEHHOMY 3asBJICHHIO 00YYarOIIETroCcs ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU
310pOBbs. [IpOIOIKUTENBHOCT MOATOTOBKH 00YYAaIOIIErocsi K OTBETY Ha 3a4eTe yBEIUYHBACTCS
He MeHee yeM Ha 0,5 yJaca.






