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IIpencenarens 1K OcHaiieHue cpencTBaMu

D.A. AGpamoBa ABTOMATHU3AIMU TEXHOJIOTUYECKUX

ITpotokon Nel0 ot 23.05.2022 r. IIPOLIECCOB U MTPOU3BO/JICTB B

IIPOMBIIIJIEHHOCTH (110 OTpaciisiM)

Cocrasutens: AkumoBa E.B., npenonasatens ['BIIOY «UYXTT»

JKCNepThI:

Buyrpennss skcneprusa:

Texnunueckass skcreptusza: AOpamoBa 3.A. -  mpeacenarens [IIK o6meoOpa3zoBarenbHbIX
mucratinH T'BITOY «UXTTy.

ConepxarenbHas skcneptu3a: Korensankosa H.C., npenogasarens ['BIIOY «UXTT»

PaGouass mporpamma yueOHON mucnumimHbl Martematuka pa3paOoTaHa Ha OCHOBE
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPEeIHEro MpogecCHOHAIBLHOTO
obpazoBanusi mo crenuaidbHOoCcTH  15.02.14  OchHameHue cpeacTBaMH — aBTOMAaTH3AIMH
TEXHOJIOTHYECKMX TIPOILECCOB U MPOU3BOJACTB (MO OTpacisM), YTBEPKICHHOTO IPUKA30M
MunucrepctBa obpazoBanus u Hayku PD ot 09.12.2016 N 1582, pabodero yuyeOHOTO IIaHa TIO
CHENUaIbHOCTH, MPUMEPHON OCHOBHOW 00pa30BaTeIbHON MTPOTrPaMMBI.

ConmepxaHue NpOTpaMMBbl peaTU3yeTcs B MPOILIECCe OCBOEHUS CTYICHTAaMH OCHOBHOMN
00pa3zoBaTeIbHON TPOTPAMMBbI no cnenuaisbHoctd: 15.02.14 OchHamieHue cpeacTBamu
aBTOMAaTHU3AIMH TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOACTB B MPOMBIILIICHHOCTH.
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1. OBLIAA XAPAKTEPUCTHKA PABOYEM ITPOT PAMMBI
YYEBHOU JUCIIUAITJIMHBbI

1.1.MecTo IMCHUILUINHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/bHOM MPOrpaMMbl

Hucuunnuna «MareMaTuka» MPUHAIISKUT K MaTEMAaTHUYECKOMY M €CTECTBEHHOHAYYHOMY
IUKITY OCHOBHOM 0Opa3oBaTenibHOM nporpamMmbl B cooTBeTcTBUU ¢ @I'OC 1o cniermansaoctr 15.02.14
OcHamienue CpeacTBaMHM aBTOMATHU3AIMM  TEXHOJOTHMYECKUX TIPOILIECCOB M MPOU3BOACTB (IO

OTpACIISIM).

VYyebnas nucnuiuinHa «MartemaTukay Hapsay ¢ YYeOHBIMH JUCHUIUIMHAMU 00€CTIeurnBaeT
dbopmupoBaHre o0OmMUX U NPO(ECCUOHATBHBIX KOMIIETEHIMNA JJs JaJbHEUIIEro OCBOCHUS

npodeccroHabHBIX MOIYJIEH.

1.2.].[6.]'[]; U ININIAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA TUCHHUIIINHBI

ypaBHeHI/Iﬁ Pa3;IMYHbIMHU MCTOIaMHU

Kon YMmenust 3Hanus

IIK, OK

OKIl. - QHAJIM3UPOBATH CIIOKHbIE (DYHKIIMH | - OCHOBHbIE MaTe€MaTHYECKHE METO/Ibl

OK2. U CTPOUTH UX TpaduKy; pelLIeHNs NIPUKIIAIHBIX 3a/1a4;

OK 9. - BBIIOJHATH  JIGHCTBUS  HaJ | - OCHOBBl  JAU(QepeHIuanbHOTO U

OK 10. KOMIIJIEKCHBIMU YU CJIAMU; WHTErPATBHOTO MCYUCIICHMI;

TIK 1.3. - BBEIYUCIIATE 3HAUYEHUS | - OCHOBHEBIE METOOBl W HOHATHUA

IIK 1.4. reOMETPUUYECKUX BEJIUYUH; MaTeMaTUUECKOTO aHallM3a, JIMHEHHOM

TIK 2.3. - TMPOW3BOJUTH  JCHCTBUA  HaJ | anreOphl,

[IK 2.4. MAaTpPUIIAMH U OTIPEJICTUTENAMU; - TEOPUM KOMIUIEKCHBIX YHCEN, TEOPUH

1K 4.3. - pelarh 3aJa4d Ha BBIYUCIICHUE | BEPOSTHOCTEU u MaTeMaTU4eCKOn
BEPOSATHOCTH C  MCIOJIb30BAHUEM | CTATUCTUKH;
3JIEMEHTOB KOMOMHATOPUKH; - poap U MECTO MaTeMaTHUKh B
- pewmare MpUKIAJAHBIE 3a/a4d C | COBPEMEHHOM MHpE IpU  OCBOEHUU
HCIIOJIb30BAHUEM AJIEMEHTOB | MPO(HEeCCHOHATBLHBIX
muddepeHnnaaTbHOTo U | TUCIUTIIAH u B chepe
HMHTETPAIIBHOIO UCYUCIICHU; npodeccuoHaNbHOM e TeIbHOCTH
- pemarb CHUCTEMBl JIMHEHHBIX




2. CTPYKTYPA U COAEP)KAHUE YYEFHOU JAUCHUILIAHBI

2.1 O0bem y4eOHOM AMCUMIIMHBI M BUABI Y4eOHOH padoThl

Bua yueOHol 1esiTe IbHOCTH O0bém yacoB
MaxkcumanbHasi yueOHasi Harpy3Ka (BCero) 64
OO0s3arenpHas ayAuTOpHAs Harpy3ka (Bcero) 52
B TOM YHCJIE:
MPAKTUYECKHUE 3aHATHS 30

KOHTpPOJIbHBIE PA0OTHI

caMocCTosITeNbHast paboTa CTyJeHTa

Koncynbramus

ol N MO~

OK3aMeH




HaumenoBanue
pa3jaesioB U TeM

Coaepikanue yueOHOro Matepuasia u GopmMbl OpraHu3auN
AeITeJIbHOCTH 00y4YaloIMXcst

Oo0nLeM
4aC0B

OcBanBaemMble
JI€MEHThI
KOMIIeTEHIIH I

1

2

Paznen 1
MaremMaTnuecKuid aHAJIN3

Tema
JuddepenuuanbHoe
U MHTErpajibHoe
HCYHUCJICHHE

ConeprkaHre yueOHOTro MaTepuaa

22

1. Omnpenenenue nmpousBoaHou Gpyukuuu. [Ipasuna nuddepenpopanus.
®u3nyeCcKuil U FreOMETPUYECKUI CMBICIIBI IPOU3BOIHON (PYHKIINH.

2. TlpowmsBoaHble clioXHOU QyHKIMU. Pemenne mpuMepos.
Huddepenunan pynkunu.[IpumeneHre nporu3BoIHON K UCCIET0BAHUIO
(byHKIMH.

3. HeomnpenenenHslil U onpeneeHHbIN HHTErpal, €ro CBOMCTBA U METOIbI
BBIYHCIICHUSI.

IMpakTuueckoe 3ansaTue Nel «/IuddepennmpoBanre GyHKITHI.

IIpakTHueckoe 3ansaTue Ne 2 «MccnenoBanue GyHKIHI 1O 00IIEH CXeMe.

IIpakTuyeckoe 3anaTne Ne 3 «HaxoxaeHrue HEONpeIeTEHHOTO
HHTerpaiay.

IIpakTuyeckoe 3ansaTne Ne 4 «BolunciieHre OnpeieIEcHHOTO HHTETpaja».

IIpakTuyeckoe 3ansaTHe Ne 5 «BpiunciieHre onpeneeHHOro nHTerpaina
MPUOIMKEHHBIMUMETO JaM U ».

IIpakTuyeckoe 3ansaTHe Ne 6 «Pelienue 3a1ad Ha onpeeeHue
Pa3IUYHbIX (PU3HUECKUX BEJIIMYMH C MOMOIIBIO ONPEAETICHHOTO
UHTETpaiay.
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KoHTposbHble paboThI

N

CamocrosiTenbHas padoTa 00yJarOIIHXCS:
1. PaboTa ¢ KOHCIIEKTOM, ITMCbMEHHBIE OTBETHI HA KOHTPOJIbHBIC
BOIIPOCHI K TEME.
2. Pabota ¢ UnTepHer — pecypcamu.

OK 1.0K 2.0K 9.
OK 10.IIK 1.3.
I1K 1.4.T1K 2.3.
I1K 2.4.T1K 4.3.

Pa3zpen 2
OObLIKHOBEHHDBIE
aupdpepeHuAILH
ble ypaBHEHUS

Coneprxanue yueOHOTO MaTepuana
1. Omnpenenenue quddepeHnnanbHbIX GYHKINHN.
Huddepenunanbapie  ypaBHEHHs IEPBOTO HOPsIKA C
pa3eNsIOIUMU IEPEMEHHBIMU M TOCTOSIHHBIMU

OK 1.OK 2.0K 9.
OK 10.IIK 1.3.
IIK 1.4.IIK 2.3.
I1K 2.4.I1K 4.3.




KO3 QHUIHEHTAMH BTOPOTO MOPSIKA.

JIaboparopHbie pabOThI

HE IIPEyCMOTPEHBI

IIpakTnuyeckoe 3ausiTue Ne 7 «Pemenne 0OBIKHOBEHHBIX
muddepeHInaTbHBIX YPaBHEHUH TIEPBOTO TOPSIKA C Pa3ISIISTFOIIIUMHUCS
NePEMEHHBIMIY.

IIpakTnuyeckoe 3ausiTue Ne 8 «Pemenne 0OBIKHOBEHHBIX
muddepeHnanbHbIX YpaBHEHUH BTOPOTO MOPSJIKA C TIOCTOSTHHBIMH
K03 duLmeHTaMu».

4

CamocTtosrenbHas paboTa 00yJaronuxcs:
1. TloarotoBka pedepara «IIpumenenue nuddepeHnnanTbHbIX
yYpaBHEHHI B HAYKE M TEXHUKE).

Pa3znen 3
Psiab1

Coneprkanne yaeOHOTO MaTepuasa
1. HucnoBble psiibl, TOCIEA0BATENLHOCTH. CXOAUMOCTD PSJIOB.
Paznosxenue snemenTapHbIX GyHKIUH B psaasl Teinopa,
Maknopena

IpakTHyeckoe 3ansaTHe Ne 9 «HaxoxneHue o6macTu CX0IUMOCTH
(YHKIIMOHATBHBIX U CTETIEHHBIX PSAIOBY.
IpakTuyeckoe 3ansaTHe Ne 10 «Paznoxenue aneMeHTapHbIX (PYHKIHN B
pAabI
Telnopa nu MaksopeHna»

OK 1.0K 2.0K 9.
OK 10.IIK 1.3.
IIK 1.4.11K 2.3.
IIK 2.4.I1K 4.3.

Paznen 4
Martpunsi u
onpeneauTeIn

Copnepxanue yueOHOro Marepuala

1. Cucremsbl nuHelHbIX ypaBHeHui. [loHsTHA OnpenenuTeneit
CUCTEeMbl. MaTpHIlbl, CBOMCTBA MATPHII.
2. Pemienue cucteM JTHHEHHBIX ypaBHEHUM.

IIpakTnueckoe 3ansaTue Ne 11 «Penienne cucrem JIMHEHHBIX YpaBHEHHE
pa3INYHBIMU METOAAMM.

OK 1.OK 2.0K 9.
OK 10.IIK 1.3.
IIK 1.4.IIK 2.3.
I1K 2.4.I1K 4.3.

Pasznen 5

Cogepxanue yueOHOTO MaTepHuaa

OK 1.OK 2.0K 9.




OcHoBBI TEOpHH 1. Kombunatopuka. Beibopku. OnpeneneHusi COObITHH, 4 OK 10.IIK 1.3.
BEPOATHOCTEH U BEPOSATHOCTEM. IIK 1.4.I1K 2.3.
MaTeMaTH4eCKou 2. Teopembl CIIOKCHUS U YMHOXKEHHS BeposTHOCTEH. DopMmyna [1IK 2.4.11K 4.3.
CTATHCTHKH. noJiHOM BeposiTHocTH. Popmyna baiieca u bepnymnu. 3agaun
MaTEMaTHYECKON CTaTUCTUKU
IIpakTnyeckoe 3ausTue Ne 12 «Pemienne 3a1a4 Te0pun BEPOSTHOCTEI» 4
IIpakTnueckoe 3ansaTne Ne 13 «Pemenue 3a1a4 MareMaTH4ECKOU
CTaTUCTUKI.
Pa3zgen 6 Coneprkanue yaeOHOTO MaTepuasa 6 OK 1.0K 2.0K 9.
KommnuiekcHbie uncJia. OK 10.IIK 1.3.
DopmbI IIpakTnueckoe 3ansaTue Ne 14«Onpenenenue KOMILIEKCHOTO 4 IIK 1 411K 2.3.
KOMILIEKCHOI0 1A yucna.Anredpandeckast opma KOMIUIEKCHOTO qHCTa. [eiicTBus Han K 2.4 TIK 4.3.
KOMIUIEKCHBIMH YHCIIaMU B anreOpandeckoit opmer.
IIpakTuyeckoe 3ansaTue Ne 15 «Onpenenenre TPUroHOMETPUUECKO N
(dhopmbl KoMIUIEKCHOTO uKcina. [lepexos ot anredpandeckoit hopmMbl
KOMIIJIEKCHOTO YUCJIa K TPUTOHOMETPUUYECKOI 1 00paTHOY.
CamocrostensHas paboTa 00yJarouXxcs:
Hrorosas koHTposbHAs paboTa
Koncynprarus OK 1.0K 2.0K 9.
K3aMEH OK 10.IIK 1.3.
IIK 1.4.11K 2.3.
[IK 2.4.11K 4.3.
Bceero 64




3. YCJOBUS PEAJIM3AIIMA ITPOT'PAMMbI YUEBHOM JUCIATLINHBI

3.1. las peaqu3anui NporpaMMbl Y4eOHOM TUCHHMIIMHBI TOJKHBI OBITH IIPeyCMOTPEHbI

cdleayroumue cnenuajabHbIe MOMEIICHU S

Kabuner_«MaremaTuki», OCHAILlEHHBI O0OPYJOBAHMEM: MOCAZOYHBIE MECTa IO KOIHYECTBY

oOyuarommxcsi; pabouee MecTo MmpernoAaBartels; HHHOPMAIMOHHBIE CTCHABI, KOMILIEKT YePTEKHBIX

HUHCTPYMCHTOB [UId 4YC€pUYCHHUA Ha OJOCKE, MOIACIN IMPOCTPAHCTBCHHBIX TCEI W KOHCTPYKTOPLI

TeOMETPUYECKUX (UTYp; HATJISAHbIE TOCOOHs (KOMILJICKTHI YU4eOHBIX TaONHIl, MIaKaToB, MOPTPETOB

BBIIAIOIIUXCS YIEHBIX-MaTEMaTHKOB U TEXHUUECKUMU CPEJICTBAMHU OOyUYEHHUS: - TI0CKa, MET;

3.2. Undopmanuonnoe odecnedeHue pean3alui NPorpaMmbl

Hnst peanuzanuu mporpamMMbl OnOnIMoTeuHbId (OHJ 00pa3oBaTENFHON OpraHU3alyu J0JKEH

UMeTh MEYaTHbIE W/WIM DJIEKTPOHHBIE o00pa3oBareibHble U HHPOPMAIMOHHBIE PECYPCHI,

PEKOMCHAYCMBIX JIA UCIIOJIB30BAaHUSA B O6pa3OBaTeJ'H)HOM mpouecce

3.2.1. lleuaTHbie U3TaHUA

=

Jns npenonaBareneit
H.B. Boromouos. IIpakTuueckue 3aHATUS IO MaTeMaTHKe. Y4yeOHoe nmocoldue ams
CIIO. — 11-e u3a. — M: KOpaiit, 2016.
[[umaues B.C. Maremaruka. Yue6Huk u npaktukym st CI10.— M. FOPAMT, 2016.

Kpemep H.III. Maremaruka: Yueonoe nmocooue mist CI10. — 10-e uzg., mepepad. u go.
— M.: IOHUTU-AAHA, 2015. - 573 c.

Briroackuit M.Sl. CipaBounuk 1o Beiciiei maremaruke. -M.: Hayka, 2015.

Jnst cryneHToB
JIucnukuu B.T. Maremartuka B 3aj1a4ax ¢ pemeHusIMU. YdeOHoe nocodue. 2014.

A.I'. JlykankuH. Marematuka. YueOouuk — M.: ['sotap - Meaua, 2016.
N. . lexnenkuit MaremaTtuka: yaeOHuk — M.: Akagemusi, 2014.

JlonmoJHUTENbHbIE HCTOYHUKH
g mpernoiaBarenei
Sxosnes I'.M. ITocobue mo maremaTuke ¢ mpuMepamMu 1 3agadamu,2014
Owmenbuenko B.I1. MaremaTtuka. YueOHoe mocobue. ®ennke,2014

s ctynenTos

3. M.U. bammakoB. Maremaruka. (CI1O) — M: MacrtepctBo, 2017

3.2.2.271eKTpoHHbBIE U3JaHNUSA (3JEKTPOHHBIE Pecypchl)

1. http://lwww.youtube.com/watch?v=1546Q24djU4&feature=channel
(JIexmust 8. OcHOBHBIE CBEICHHUS O PAIMOHATIBHBIX (DYHKIIUAX)

2. http://www.youtube.com/watch?v=TxFmRLiSpKo

(I'eomeTpuueckuii CMbICI TPOU3BOIHOM )

3.http://www.youtube.com/watch?v=PbbyP80oEVv-q

(JIexmus 1. IleppooOpa3Has u HeoNpeAeICHHbIH HHTETpa)


http://www.youtube.com/watch?v=TxFmRLiSpKo
http://www.youtube.com/watch?v=PbbyP8oEv-g

4 http://www.youtube.com/watch?v=2N-1jQ T798&feature=channel
(JIekuus 5. IHTErprpoBaHue 1o 4acTsMm)
5.http://www.youtube.com/watch?v=3qgGZQW36M8k&feature=channel

(JIexmus 2. Tabmuiia OCHOBHBIX HHTETPAJIOB)
6.http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel
(JIekuus 3. HenocpecTBEHHOE HHTETPUPOBAHUE)
7.http://www.youtube.com/watch?v=s-FDv3K1KHU&feature=channel
(JIekuust 4. MeTto1 o iICTaHOBKH)
8.http://www.youtube.com/watch?v=dU_FMq_IssO&feature=channel
(Jlekuust 12. [lonsTue onpeneneHHOro UHTErpasia)
9.http://www.youtube.com/watch?v=wg_AlYBBO0dg&feature=related

(I'mnepmero; yMHOKEHUS)

10. http://www.youtube.com/watch?v=C_7clQcJP-c
(Teopust BeposiTHOCTH)

11. http://www.youtube.com/watch?v=dZPRzB1Nj08
(JIexmmst 6. Komrmnekcubie uncia (dacts 1)) 10
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http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel
http://www.youtube.com/watch?v=s-FDv3K1KHU&feature=channel
http://www.youtube.com/watch?v=dU_FMq_lss0&feature=channel
http://www.youtube.com/watch?v=wg_AIYBB0dg&feature=related
http://www.youtube.com/watch?v=C_7clQcJP-c
http://www.youtube.com/watch?v=dZPRzB1Nj08

4. KOHTPO.JIb Y OLIEHKA PE3VJIbTATOB OCBOEHMSI YYEBHOM
JUCHUILINHBI

PesyabTaThl 00yyeHHs

Kpurepun onenkn

MeToabl OLIEHKH

Ilepeyennb 3HaAHMIi, 0CBaBaeMbIX B paMKax
JUCHHUILIMHBI

- OCHOBHBIE MAaT€MAaTHYE€CKHE METOJbI PEIICHHS
MPUKJIAHBIX 33]1a4;

- OCHOBHEIC MMOHSTHUS u METOIbI
MaTeMaTHYeCKOTO aHalin3a, JIMHEHHOW anreOphl,
TEOpUH KOMIIIIEKCHBIX qHCell, TEOpUH

BEPOSITHOCTEN U MATEMATUYECKON CTaTUCTHKU;

- OCHOBHI (D PepeHIINMATBHOTO U UHTETPATBLHOTO
HCYHCJICHUM;

- poJIb U MECTO MAaTEMATUKH B COBPEMEHHOM

MHpE TpU  OCBOEGHUH  NpO(eCcCHOHATBHBIX
JUCLIMIUIMH ¥ B cdepe mnpodeccrnoHalbHON
JeSTETbHOCTH.

Ilepeyenb yMeHHMi, OCBaMBaeMbIX B PpaMKax
AUCHHUIINHBI:

- aQHAJIM3UPOBATh CJIOXKHBIE (YHKIIMU U CTPOUTH
uX rpaduKu;

- BBINOJHATH JIEUCTBHUS HaJ KOMIUIEKCHBIMHU
YUCIIAMH;

- BBIYHCHATH  3HAYEHUS  T'€OMETPUUYCCKUX
BEJIUYHH;

- TPOW3BOJUTH JEHCTBUS HAJ MaTpHUIAMU |
OTIPEICTUTEISIMU;

- pemiath 3a7a4ll Ha BBIYUCIICHHE BEPOSTHOCTH C
WCIIOJIb30BAHUEM JIEMEHTOB KOMOWHATOPHKH;

- peuiaTh NpUKJIaIHbIC 33]]a9 C UCIIOJIb30BaHUEM
AJIEMEHTOB muddepeHInanTbHOTO u
WHTETPATHLHOTO HCUMCIICHHIA;

- pelaTh CUCTEMBbI IMHEHHBIX YPaBHCHUN
pa3IMYHBIMU CIIOCOOAMU

- MpUMEHSET
OCHOBHEIE
MaTeMaTUIECCKHE
METOIbI petieHus
MPUKJIAIHBIX 33]1a4;

- WCTIOJIb3YET
OCHOBHBIEC MOHSITHS U
METOIbI
MaTeMaTUIEeCKOro
aHanu3a, JIIMHEHHON
anredpsl, TEopuun
BEPOSITHOCTEM 3l
MaTeMaTHIeCKOI
CTaTUCTUKH B CBOeEH
npoeCCHOHATBHOM
JIeITEIIbHOCTH;

- MPOBOJUT PACUYETHI U
pelaer  IpUKIaaHbIe
3aJ]aud  C ITOMOIIBIO
9JIEMEHTOB
MHTETPaJIbHbIX "
nuddepeHnanTbHBIX
HCUNCIICHHII B CBOEH
poeCCUOHAITBHOU
JIeSITENLHOCTH;

- BBIUMCIISICT 3HAYCHUS
reOMETPUYECKUX
BEJINYHH;

- aHAJIU3UPYET

rpaduku 1 QyHKIUU

Onenka
pE3yabTaTOB
BBIIIOJIHEHMUSI:

- TECTUPOBAHUS;
- IPAKTUYECKOMN
paboTHI;

- KOHTPOJIbHOU
paboThI
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