MUHVUCTEPCTBO HAYKY U BBICLLIET'O O5PA3OBAHISI
POCCUICKOI ®EJIEPALIIU

DexepajibHOE TOCYIAPCTBEHHOE OI01KETHOE 00pa30oBaTeIbHOE
y4pe:KIeHue BbIcIIero 00pa3oBaHus
«JIyranckuii rocyiapcTBeHHbIN YHUBepcuTeT UMeHU Biaagumupa dans»

Komnen:xk CeBepo10HENKOT0 TEXHOJIOTHYECKOT0 MHCTUTYTA ((pusaimas)

PABOYAS ITPOT'PAMMA
Y4eOHOM TUCHMIIIMHBI

Or1.01 MaTemaTnuecKne MeTo/ibl PeLLieHNs NPUKIaAHbIX 3aaa4

cnenuaiabHocTh 18.02.14 Xvimnyeckasa TeXHONOrns Npom3BOACTBa XUMUYECKNX
COEANHEHNIA

2025



PACCMOTPEHO n COI''TACOBAHO METOAUYCCKOU KOMHCCHUEH Komnemxka
CeBeponioHenkoro Textoiorudeckoro uHcturyta (punuan) ®I'bOY BO «JII'Y  um. B. Jams»

ITpotokon Ne 8% ot «B5» eensabps_2025T.

Pa3paborana Ha ocHOBe (enepanbHOr0 TOCYAapCTBEHHOr0 00pa30BaTENbHOTO CTaHJAapTa
cpenHero mnpodeccuoHabHOrO oOpazoBaHus Mo crneruanbHocTH 18.02.14 XuMuMyeckas
TEXHO/MOMMS  MPOM3BOACTBA  XMMWYECKMX  COEAMHEHWIA,  yTBEPHKIEHHOTO  IPUKA30M
MuHnucrepcTBa o0pa3oBaHus M Hayku Poccmiickoit ®enepammu ot 15.11.2023 Ne 861,
3aperucTpupoBaHHOr0 B MuHucTepcTBe toctunmu Poccmiickoit ®denmepanun  15.12.2023
peructpanroHHbii  No 76453, mnpuMepHOl OCHOBHOW 00pa30BaTENIBHOW MPOrPaMMBbI  TI0
cnenuansHoctn 18.02.14 XvMuueckass TEXHOMOMMS MPOU3BOACTBA XUMUYECKMX COeAMHEHWI
cpenHero npodeccuoHaIbHOr0 00pa3oBaHusl.

[Ipeacenarens komMuccuu 3amecTuTeNnb JUPEKTOpa
(PR e z*/B.H. Jleckun ) e P.I1. ®uns
ot 1
/ 7 e o’
CocraButenn(un):

ykanoBa Benepa ®daszoBHa, mpenonaBarens CI1O Komtemka CeBepogoHEIIKOTO
TexHoJoruueckoro nHcTuTyTa (punuan) ®I'bOY BO JIT'Y um. B. Hansa».

PaGouas mporpamma paccmorpeHa u cornacoBana Ha 20 /20 y4eOHBIH roj
[Tporokomn Ne 3acenannst MK or « _ » 20 T
[Ipencenarens MK

PaGouas mporpamma paccmotpeHa u cornacoBana Ha 20 /20 y4eOHBIH roa
IIporokom Ne 3aceganus MK ot «_ » 20 T
[Ipencenarens MK

Pabouas nporpamma paccMoTpena u corsiacoBana Ha 20 /20 y4eOHBIH TOJT
[Iporokoin Ne 3aceganust MK ot «_ » 20 T
[Ipencenarens MK

PaGouas mporpamma paccmotpeHa u cornacoBana Ha 20 /20 y4eOHBIH roa
[Tporokoma Ne 3acenanus MK ot «_ » 20 T
[Ipencenarens MK




1. OBIIASI XAPAKTEPUCTHUKA PABOYEI TIPOTPAMMBI YYEBHOM
TACIATITAHBI
OI1.01 MATEMATUYECKHUE METO/IbI PELIEHUS ITPUKJIATHBIX
IMPO®ECCUOHAJILHBIX 3AJAY

1.1. ObaacTs npuMeHeHus1 padodeil NPOrpaMMbI

Pabouass mporpamma yueOHOM aucuummael OILO1 «Maremaruueckue METOIBI PELICHHUS
MPHUKIIATHBIX TPO(ECCHOHANBHBIX 3a/lau» pazpaboTaHa Ha ocHOBe DenepasbHOTO TOCYAAPCTBEHHOTO
o0pa3oBaTenbHOIO  CTaHAapTa CcpeaHero obmero oOpazoBaHus ¢ ydetom  DegepanpHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENFHOTO CTaHIAPTa CPEAHET0 NPOPECCHOHAILHOTO 00pa3oBaHHUA TIO
cneranbiocT  18.02.14 Xumuyeckas TexXHOMOTUA MPOM3BOACTBA XUMUYECKUX COEAMHEHUA B
COOTBETCTBHH C Y4€OHBIMHU IIJIAHAMH M /C YY€TOM IIPUMEPHOMN MporpamMMbl  001Ie00pa30BaTENbHOMN
nucuuruinael «Matemartukay, yreepxaeHHoro IIpukazom Munnpocsemenust Poccun ot 26.07.2022 Ne

617. (c yuerom uzmenennii ®I'OC COQO, BcrynmBLUux B crry ¢ 01.09.2023 r.)

1.2. MecTo AMCUMIIUHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/ibHOM MPOrpaMMbl:

VYyeOnas  gucummimHa — «MaTemaruueckue  METOJbl  pElIeHHUs  MPUKIIAJHBIX
npodeCCHOHATIBHBIX 3a7a4» SBISAETCS 005S3aTENIbHOM YacThio 0OIIENPO()EeCcCHOHAIBHOTO IHKIIA
NpPUMEpPHOM OCHOBHOW 0Opa3zoBaTenbHOM MporpamMMbel B cootBerctBuU ¢ PI'OC CIIO mo
CIEIUAJIBHOCTH.

Oco0oe 3HaueHue aucuuIInHa umeet npu GopmupoBanuu u pazsutuu OK 01, OK 02,
OK 03, OK 04, OK 05.

1.3 Heap aucHUIUIMHBI: O0ECTEYUTHh YCIOBUSA i (GOPMUPOBAHUS  OOMUX, U
po(h)eCCHOHANBHBIX KOMIIECTECHIIMI cpenctBamMu  yueOHou aucuuiuimabl OI1.01  «MaremaTudeckue
METO/IbI PELICHUS MPUKIIATHBIX MPO(PECCUOHATBHBIX 3a1a4a)

1.4. O0beM yueOHOI TMCUMILUIHHBI M BUIbI Y4e0HO# padoThI

Bupx yueOHoii padoThI Oobvem uacos
MakcumajibHasi ydyeOHasi HAarpy3Ka (Bcero) 60
Oo6si3aTesibHAsE ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 58
B mom uucne 6 popme npaxmuueckoit noozomoexku odyuarouiezo 40
Teopemuueckoe odyuenue 18
Ilpakmuueckue 3anamus 40
CamocrosiTesbHas padora o0yuarwuerocs (Bcero) 2

Hmoeosas ammecmayus 6 hopme ougpgpepenyuposannozo 3auema

1.5.Pabouas nporpamMma pCaAIN3yCTCA C HCIIOJIb30BaAHHUEM JAUCTaHIIMOHHBIX

00pa3oBaTeNbHBIX TEXHOIOTUI U/UIM JIEKTPOHHOTO 00y4yeHus 8 yacoB u3 60.




2. PE3YJBTATHI OCBOEHHSA YUYEBHOM JUCIIUILINHBI

2.1. O01mue KOMIETEeHIIUH

=
=
=
= DopMyIHPOBKA
S Ioka3aTe/ M OLEHKH KOMIETeH N
g £ KOMIIeTeHIIHH
=
=
=
z
Bribupats ciocoOsl YMenus:
pelienus 3a1a4
. Bhlenser u3 nmpeuioKeHHbIX 3a1a4 T€ 3a1a4H,
npodeccnoHaTbEHOMI B
KOTOpBIE CBA3aHBI ¢ Mpodeccuei
JEATETBHOCTH P pod
HPUMEHHTEIBHO K [IpHBOAMT KOHKPETHBIE IPUMEPEI, TJIE€ MOIJIA ObI
pasIniHbIM HPHUIOJUTHLCS TA MM HHAS 00J1aCTh MaTEMATHKH
KOHTEKCTAaM;
Y4acTByeT BO BHEYPOUHBIX MEPOIIPUSATHSAX,
= HAKaIIMBas OMbIT IS TIOPTHOIHO
=
O OueHMBAET Pe3yIbTaT U MOCIEACTBHS CBOMX
JEHCTBHH (CAMOCTOSATENBHO MIIU C HOMOIIBIO
HaCTaBHHKA)
3HaHus:
aJTOPUTMBI BBIIOIHEHUS pabOT M pELICHUS 3a1a4
IOPSAIOK OLEHKH PE3YJIbTaTOB PEIIECHHMS 3a1a4
Hcnons3oBarts Ymenus:
COBPEMEHHBIE CPEJICTBA o .
IpenenseT HeoOX0qUMbIE HCTOUYHUKH MH(GOpMALMH
TIOMCKA, aHAIM3a 1 pea A (bopman
MHTCPIpCTALH Crioco6eH OCyIECTBUTH MMOMCK MH(POPMALIUH,
HHbOpMAIHH, UCIIOJIBb3Ysl Pa3JINYHbIE HCTOYHUKH, B TOH YUCIIE
MH(bOPMAIMOHHBIE UHTEPHET-PECYPCH
TEXHOJIOTUHM IS
BBIIIOJIHECHUS 34124 BLII[CJ'ISIGT HaI/I6OJ'Iee 3HAYUMOC B IICPCUHC
npodecCHOHATLHOI MH}pOpMaIuH;
o NIEATENBHOCTH;
; OlLeHMBAET MPAKTUYECKYIO 3HAUMMOCTh PE3YIbTATOB
O IIOMCKa
[IpUBOIUT CIMCOK UCIIOIb3yEMBIX HCTOYHHKOB 1
HPaBUIEHO €0 0(GOpMIILET
3HaHun:
IIpueMsl CTPyKTYPHPOBaHHUS HH(POPMAIHH;
dopmat 0OpMIIEHHS PE3YIHTATOB MOMCKA
nHdopmanuu




[InanupoBars u
pean30BbIBATH
coOCTBEHHOE
npoeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO
JEATeILHOCTD B

YMmenus:

PanmonansHo maaHUpyeT U OpraHU30BBIBAET
NEeSITeNIbHOCTh BO BpeMsl 3aHATHI

CBoeBpeMeHHO caaeT paboThl

Bri6upaeT panmoHanbHble METO/IbI PEILICHUS

npodeCcCuOHATBHON OpeaIOXKCHHBIX 3a1a4
. cdepe, UCIoIb30BaTh
o . CBOEBpPEMEHHO KOPPEKTUPYET AEATEIBHOCTD Ha
o 3HaHU 10 (PMHAHCOBOM
) OCHOBE Pe3yJIbTaTOB CAMOOLIEHKH BBIIIOJTHEHHOTO
rPaMOTHOCTH B
3a/laHus
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX; SHANMS:
COBpEMEHHAasl Hay4dHas ¥ MPOoPeCCHOHATBHAS
TEPMUHOJIOTHUS;
BO3MOXKHBIE TPACKTOPUHU TIPOECCHOHATHLHOTO
pa3BUTHS U CaMO0OOpa30BaHuUs
DddexTuBHO Ymenus:
B3aMMO/ICVICTBOBATH U
TaHH30BBIBACT Ty K KT ;
pAGOTATE B KOJIEKTHBE Oprann3oBbIBacT padOTy KOJIJICKTUBA U KOMaH/IbI;
B3anmoneiicTByer ¢ k ramu BOJICTBOM
W KOMaHJE; b y OJUIETaMH, PYKOBOJACTBOM,
KIIMEHTaMH B X0JI¢ TPO(HECCUOHATILHOM e TSIIbHOCTH
3HaEeT NCUXOJOTUUECKHE OCHOBHI IESITEIIbHOCTH
KOJIJICKTHUBA, OCHOBBI IIPOEKTHOM JCSATEIHHOCTH
YmeeT paboTaTh B TpyIax
<
; Crnioco0eH crymiaTh ¥ CIbIIaTh YYaCTHUKOB
o o0pa3oBaTeNpHOrO Impoliecca

B komanje pabotaer cornacoBaHHo, 0e3
KOH(JINKTOB

3Hanud:

TICUXOJIOTUYCCKUE OCHOBBI JCATCIIBHOCTH
KOJIJICKTHBA,

IICUXOJIOTHYECKHE 0COOCHHOCTH JINYHOCTH




KOMMYHHUKAIIUIO HA

Ocyl1ecTBIATh YCTHYIO Ymenus:
U NAUCbMCHHYIO

BricTynaeTr my0auvHO mipu 3amuTe npoekTa wim Y P

TOCYIapCTBEHHOM He 60MTCS 03BY4YUTH CBOIO OLEHKY
si3p1Ike Poccuiickoi
(De;lepauHH C YUYETOM FpaMOTHO n3Jjiaract CBOU MBICJIU, UCITOJIB3Yys
v 0COOEHHOCTEM BBIPA3UTENbHBIE CPEJICTBA S3bIKA
e
7 COLIMAJILHOTO U
o BrisBiisier rpaMMaTHYECKUE U CTUITUCTUYECKUE
KYJIbTYPHOT'O
OLIMOKYU M MPEA0TBPAILAET UX.
KOHTEKCTA;

3HaHud:

[TpaBuna opopmieHUS JOKYMEHTOB U TOCTPOCHHS
YCTHBIX COOOIIEHUI

2.2. [IpodeccuonanbHble KOMIETEHIIHMU

Kon
IIK, OK

IMoxa3areau OUEeHKH KOMIIeTeHI[MU

K 1.1 -IIK 1.8, [IK 2.1-
IIK 2.6, IIK3.1- 1K 3.3,
IIK 4.1 -IIK 4.9

3HaHus:

- 3HAQUYE€HHE MATeMaTHKH B MPO(ECCHOHATbHOU JEATENbHOCTH U
IpU OCBOCHMHM OCHOBHOH mNpodeccHOHaNbHONH 00pa3oBaTeIbHOM
MPOrpamMMBl 110 CHIEUUATIbHOCTH;

- OCHOBHBIE MaTE€MaTHYECKHE METOAbl PEIICHUS MPUKIaJIHBIX
3a/1a4y B 00JacTH poecCHOHAILHON A TEIHHOCTH;

- OCHOBHBIC TOHSATHS W METOJAbl MATEMAaTHYECKOTO aHaJINn3a,
JUHEHHON anreOpbl, TEOPUU KOMIUIEKCHBIX YHCEN, TEOPHUH
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTHUKY;

- OCHOBBI HHTETPAIBHOTO U TU(depeHITNaTFHOTO HCUUCTIECHUS

YMmenns:
- pemiaTh NpUKIAAHBIE 3a7adyd B oOnacTu mHpodecCHOHaTbHOU
NEATEIHLHOCTH

2.3. JIn4HOCTHBIE Pe3yJIbTAThl, B COOTBETCTBHH ¢ padoyeii IporpaMmMoii BOCIIHTAHMSA:

JIP 2. Cobmroaronii HOpMbI MPAaBOMOPSAKA, CIEAYIONIUHN HaeaaaM rpakJaHCKOTO 00IIecTBa,

oOecrnieyeHns 6€30IacHOCTH, MpaB U cBoOO rpaxaan Poccun.

JIP 3. ITposiBnsroluii ¥ JEMOHCTPUPYIOIIMK YBaXKEHHE K JIIOJSM TPYya, OCO3HAIOIIUHI [IEHHOCTh

COOCTBEHHOTO Tpy/Ia.

JIP 6. 3a00Tsmuiics 0 3aluTe OKPYKaIOIIEH cpebl, COOCTBEHHON U 4yKOi 0€30MacHOCTH, B

TOM 4uCIIe U(POBOK.




3. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILINHBI

3.1. TemaTuyeckuii NJIaH U coJep:KaHue YUeOHOM THCIMILTHHBI

HaumeHnoBaHue Coaepxxanne y4eOHOro MaTepuaJa U (popMbl OPraHU3ALNH AesATeTbHOCTH O0bem B yacax YpoBeHnb ycBoeHus
pa3aesioB U TeM o0yqarommxcst
1 2 3 4
Pa3nes 1. OcHOBBI JINHETHOM a1redpbl 14
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2
Posib matemaTuku B | 1. MaTtpuia, BUIbI MaTpull, X cBoiicTBa. OCHOBHBIC ONEPALUU HAJl MATPUIIAMH 1
COBPEMEHHOM MHpe. | (clokeHue, BRBIYUTaHHe, YMHOKEHHE, TPAHCIIOHUPOBAHHE)
Matpuusb! u B ToM 4uciie IpakTHYeCKUX U J1a00paTOPHBIX 3aHATHIM 3
AeHCTBUSA HAX HUMH [Ipaktuueckoe 3anstue Nel. JleiicTBus Ha MaTpUIlaMU 3
CamocrosiTeibHast padoTa 00y4yaommxcst
H3zyuenue numepamypul no meme. Hanucanue scce na memy: « Ponv mamemamuxu 9
8 COBPEMEHHOM MUpe U 8 pa38Umul JTUYHOCMU Yel08eKa»
Tema 1.2. Copnepxanue yueOHOro Mmarepmuasa 2 2
Onpenenurenu 2-ro | 1.0npenenurenu, ux cBoiictBa. CriocoObl BEIYHCICHUS ONPEACIIUTENeH 2-0ro, 3- 1
U 3-T0 NOPSAIKOB, X | ero mopsaka. HaxoxxaeHne MaTpHilbl, 00paTHOM JTaHHOW. JleieHue MaTpuIl
cBoOlicTBa B ToM 4uciie NpakTHYeCKUX U J1a00paTOPHBIX 3aHATHIH 1
[Tpaktuyeckoe 3anstue Ne2. Beruncnenue onpeaenuresnei 2, 3 mopsakos 1
Tema 1.3. Copnepxanue yueOHOro Mmarepmuasa 6 2
Pemenue cucrem 1. Cucrembl TMHEWHBIX YpaBHEHUN, METObI PELLICHUSI. 1
JIMHEHHBIX B ToM 4nciie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH 5
YPaBHEHHH [TpakTueckoe 3anarue Ne3,4. Pemenue cucrem ypaBHeHuit merogamu Kpamepa, 5
["aycca, meTo/10M 00paTHOWM MaTPHUIIBI
Pa3neu 2. OcHOBBI aHAJIMTHYECKOI TeOMETPHHU 8
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 2 3




BekTopsl. 1. 1. Cucrembl KOOpAUHAT HA IUIOCKOCTH U B TPOCTPAHCTBE
IIpsiMoyroJibHAsi U (mpsiMoyroJbHas ieKapToBasi, nossipHas). @opMyiibl epexoa U3 0JHOU )
NOJISIPHAST CHCTeMbI CHUCTEMBbI KOOpAMHAT B Apyryro. OnpeneneHue BEeKTopa, A1eUCTBUS €
KOOPIMBAT BEKTOPAMHU, KOOPJMHATHI BEKTOPA, HAXO0KJICHUE YIJIa MEXYy BEKTOpaMU
Tema 2.2. Conep:kanue y4eOHOT0 MaTepHuaJia 2
YpaBHenust npsamoit | 1. OOmiee ypaBHEHHE IUIOCKOCTH. B3anMMHOE pacnoyioKeHUE IIJIOCKOCTEH.
Ha IJIOCKOCTH H B Paznuunble 3agaHus npsMmbIX. B3anMHOE pacnosnoxkeHue npsMbIX. B3aumHoe 1
NPOCTPAHCTBE pacrosoXKeHUe NPsIMOM U MII0CKOCTH
B ToM 4nciie IpaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIM 1
[Ipaktuueckoe 3ansTue Ned. 3amaum Ha COCTABJIEHHE YPAaBHEHHUU M IOCTPOCHHE
OpsIMBIX M IUIOCKOCTEH. BblumclieHne »1eMEeHTOB TpeyroibHHKa, ero P u S 1
KOOPJAMHATHBIM METOI0M
Tema 2.3. JIlunun u Coaep:xxanue yueOHOro MaTepuaJia 4
NOBEPXHOCTH 2-0T0 1. 1. YpaBHeHuUe THHUI BTOPOTO MOPSAKA HA MIIOCKOCTH (OKPY>KHOCTbD, 1
nopsiiKa 2JITUTIC, TUTiepOoia 1 mapadosa). [loBepXHOCTH BTOPOTO MOPSIIKA
B ToM 4uc/ie IpaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIM 3
[IpakTrueckoe 3anstue NeS. HaxoxaeHue napaMeTpoB KPUBBIX BTOPOTO MOPSIKA. 3
[TocTpoeHne KpUBBIX BTOPOTO MOPSAKA
Pasnen 3. Teopusi KOMIUIEKCHBIX YHCeJ 4
Tema 3.1. Copnepxanue yueOHOro Mmarepmuasa 4
Dopmbl 1. IToHATHE KOMILIEKCHOIO YHCIIA, €r0 reoMeTpudecKkas uHTepnperanns. OopMbl
KOMILJIEKCHOT' O KOMIUIEKCHOTO  YHCIa. Apudpmernueckue omnepauud HaJa KOMIUIEKCHBIMU 9
yucaa. Pemenue YHClIaMH, 33/1aHHBIMH B pa3iNuHbIX ¢opMax. PernieHne kBaJpaTHbIX ypaBHEHUH C
YPaBHeHHUil OTPULATENIBHBIM TUCKPUMUHAHTOM.
B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIH 2
ITpakTueckoe 3anstre Ne6. JlelicTBHSA ¢ KOMIUIEKCHBIMU YMCIIAMU, 3alIUCAaHHBIMU 5
B pa3nu4HbIX hopmax. Pemenne ypaBHeHUH
Pasznen 4. OcHOBBI MATEMAaTHYECKOI0 AaHATHU3A 24
Tema 4.1. Conep:xanue yueOHOro MaTepuaJia 4
®Oynxuus. Ipenen 1. 1.Ilonstue pyHKIMHU, €€ CBOMCTBA, CIIOCOOBI 3aaHus. Onpenenenue 1
dynxuun npezena QyHKIUHN; TeopeMbl 0 npeaenax. HempeprlBHOCTh (GyHKIIMK
B TOoM 4nciie IpaKTHYECKUX U J1a00pATOPHBIX 3aHATHIH 3




IIpaktnueckoe 3ansatue Ne7. PackpsiTue HeonmpeneineHHOCTER. «beCKOHEYHO
MaJible ¥ OECKOHEYHO OO0JIBIINE BETUYHHBD)

Tema 4.2.
JAnddepennuanbuoe
HcumncieHne

Conep:xanue yueOHOro MaTepuaJia

1. 1. Onpenenenue npou3BOJHON, €€ T€OMETPUUECKUIN U MEXaHUUECKUI
CMBICJI, ITpaBUJIa HAXOXKAECHUS TPOU3BOAHON. [Ipon3BOHBIE OCHOBHBIX U
CIIOXKHBIX (PYHKIHHA. PackpbiTe HEONpeaeIeHHOCTEH C ITOMOIIBIO
npaBuia Jlanuransa. MoHotoHHOCTH (yHKIMH. Haxoxnenue
HKCTPEMYMOB 110 IPOU3BOAHON IIEPBOIO NOPSAIKA

Bemykiioctb, BorHyrocth (yHkuumu. Haxoxaenue Todek meperuba 1o
MPOU3BOAHON BTOpOro mnopsaka. OyHKIUMKU HECKOJIBKUX NEepeMeHHbIX. [loHaThe
yacTHON mpou3BoAHON. HawuOomnblee, HauMeHblllee 3HaueHUE (QYHKIMH Ha
IPOMEXKYTKE.

B ToM yuncie NMPAKTUYIECCKUX U J'IaﬁOpaTOprIX 3aHSATHH

[TpakTueckoe 3ansaTue Ne§. BriunciieHue npou3BOAHBIX

[TpakTraeckoe 3ausaTue Ne9. MccnenoBanue QyHKIIUH, IIOCTPOSHUE TPAPUKOB

Tema 4.3.

JAnddepenunan
byHkunn

Coaep:xanue yueOHOro MaTepuaJia

AN DN B~

1. Onpenenenune quddepeHnnana U TPUMEHEHUE €T0 K Pa3InIHBIM
NPUOIKEHHBIM BBIYUCIICHUSIM.

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

[Tpaktuyeckas pabora Nel(O. Brruncienue npuOIMKEHHBIX 3HAYEHUH (QYHKLUU.
OreHKa MOrpenIHOCTH

Tema 4.4.
HNHurerpaabHoe
HCYHUCJIeHHEe
(pynxkuumn ogHoi
nepeMeHHOn

Conep:xxanue yueOHOro MaTepuaJia

1. 1. Heonpenenénuslii HHTErpa, ero cBoiicTsa. Beruncinenue
HEONPEIEIEHHOTO UHTErpajla METOIaMH HETIOCPEACTBEHHOT O
MHTETPUPOBAHUS U MOACTAaHOBKU. OnpenenéHubiil uurerpan. OcHOBHas
dbopmysa HHTETpaIbHOTO UCYHUCIIeHUs. [IpUmoskeHus onpeaeéHHOro
MHTErpajia B TeOMeTpHH (TUI01a1b KPUBOJIMHEHHOM Tpaneunu, 00bEmM
TeJ BpallleHUs], JUIMHA AYTH)

B ToM unciie NIpaKTHYECKHUX M J1A00PATOPHBIX 3aAHATHI

HpaKTI/IquKOC 3auaTue Nell. Beruucienue HCOMPCACIICHHOI'O  HUHTETpajia
pa3iInuHbIMU criocodamu

[Tpaktuyeckoe 3anstue Nel2. [IpuioskeHus: onpeeneHHOro HHTerpaia

Tema 4.5.

Conep:xanue yueOHOro MaTepuaJia

AN DN B




Huddepennuanvubie | 1. Ompenenenue OOBIKHOBEHHBIX IU(QepeHIMaIbHbIX YypaBHeHHHA. Pernenue

ypagHeHus nuddepeHiansHoro  ypaBHenus. 3amada Komw. Buabl auddepeHimanbHbx 1
ypaBHeHUH. [IpocTelire ypaBHEHUS ¢ pa3AeIIOIUMU IEPEMEHHBIMU.
B ToM umciie npakTHYeCKUX U J1a00PATOPHBIX 3aHATHH 3
[IpakTrueckoe 3ansatue Nel3. YpaBHeHUs ¢ pa3aeistOMMUCS EPEMEHHBIMU 3

Paznen S. OCHOBBI TeOPUU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH 8

Tema 5.1. Copaepxxanue yueOHOro MaTepuasa 4

CoObITHS, 1. IlonsiTHe cimydaitHOro coObITHS. Bupl ciryuaitHbex coObITHii. OCHOBHBIE 1

KOMOMHATOpHKA, TeopeMbl KOMOMHATOPUKU. OCHOBHBIE TEOPEMBI U IIPABUJIA TEOPHH BEPOSTHOCTEH.

BEPOSITHOCTH B ToM 4nciie NpakTHYeCKUX U J1a00paTOPHBIX 3aHATHIM 3
[TpakTueckoe 3ausatue Nel4. BeruncneHne BeposiTHOCTEN ClydallHBIX COOBITUI 3

Tema 5.2. Coaep:xanue yueOHOro MaTepuaJia 4

OcHoBuble mousiTusA | 1. [IpeaMer Mat. CTaTUCTUKH, €€ OCHOBHBIE MOHATHA. YUCIIOBBIE XapaKTEPUCTUKU

MAaT. CTATUCTHKH. BbIOOpKU. ['eoMeTprueckas HHTEpIpeTalis CTATUCTUYECKOTO PACIIPEAEICHUS 1

Bbi0opouHbIe pAAbl | BEIOOPKH (TIOJIMTOH U THCTOTPaMMa)

pacnpenejieHus. B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATUH 3
[Tpaktnueckoe  3anstue  Nel5.  Amnamm3, oOpabotka u  rpaduueckoe 3
MPEAO0CTABICHUE JAHHBIX

IIpomexyTouHas aTTecTanus 2

Bcero: 60

ZL]'IH XapaKTCPHUCTHUKU YPOBHI OCBOCHUS yqe6Horo MaTepHalia UCIIOJIb3YIOTCA CICAYIOIIUC 0003HAYCHHS:

1. O3HAKOMUTEINbHBIN (y3HaBaHHUE paHee U3YYEHHBIX 0ObEKTOB, CBOMCTB);

2. PEenpOAYKTUBHBIHN (BBIIIOJHEHUE IEATEIBHOCTHU 0 00pa3Ily, UHCTPYKIUMHU WIN O]l PYKOBOJICTBOM);

3. POJAYKTUBHBIN (MJIAHUPOBAHUE M CAMOCTOSTEIHHOE BBIMOTHEHHE JESTEIbHOCTH, PEIIeHNEe IPOOIEMHBIX 3a/1a4).




4. YCJIOBUS PEAJIM3AIINA YYEBHOU JUCHUATIIAHBI

MarepuajJbHO-TeXHHYECKOe o0ecneyeHHne

Kabuner marematuku. Pabouee mecTo mperojaBaress, KOMIUIGKT ydeOHOH mebenw,
ayJUTOpHAs J0CKa, aBTOMATH3WPOBAHHOE paboyee MeCTO: HOYTOYK, aBTOMATH3UPOBAHHOE
pabodyee MeCTO C JOCTYIIOM B HHTEPHET: WHTCPAKTUBHAs IaHelb. J[eMOHCTpalMOHHOE
o0opymoBaHue W MPUOOPHI: MEXaHWYECKas PYyJEeTKa, KOMIUIEKT YEepPTEKHBIX HHCTPYMEHTOB,
MoOJielh equHUI] o0beMa. HarmsmHble mocoOus, TUIakaThl MO TeMaM, CTEIUTAXK JJIsi XPaHCHHS
y4eOHO-HATJISTHBIX MAaTePUAIOB U MOJICIICH.

Nudopmanuonnoe odecneyenne od0yuenus. llepevyennb yueOHbIX usnanmii, HWHTepHeT-
pecypcoB, 10NOJTHUTEIbLHOM JIUTEPATyPhI:

OcHoBHasl JiuTepaTypa:

1. Kpemep, H. III. Maremaruka sl KOJUIEDKEH © yaeOHOE MOcoOHue Il CPeaHEro
npodeccuonansHoro oopazoanus / H. ILI. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman ;
nox penakuuer H. III. Kpemepa. — 10-¢ m3z., mepepad. m mon. — Mocksa . M3naTenbcTBO
FOpaiit, 2021. — 346 c. — (IIpodeccuonanshuoe obpazoanue). — ISBN 978-5-534-05640-2.
— Tekcr : oanektponHbiii // O6pasoBatenbHas tiatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/469282 (mara oopamenus: 06.04.2021).

2. [lIumaueB, B. C. Maremartuka @ Yy4eOHHK M TPAKTUKYM JJIS CPEIHETO
npodeccuonanpaoro oopasosanus / B. C. Illumaves ; mox penakmueir A. H. Tuxonoa. — 8-¢
u3n., nepepad. um jgon. — MockBa : M3marensctBo [Opaiit, 2021. — 447 c¢. —

(ITpodeccronansuoe obpasosanne). — ISBN 978-5-534-13405-6. — TekcT : 3aeKTpOHHBIN //
Oo6pasoBarenbHas tiathopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/469417 (mara
oOpamenus: 06.04.2021).

3. boromonos, H. B. Marematuka @ y4eOHUK 7S CpelHEro mpogeccCHOHATbHOTO
obpazopanus / H. B. boromouos, I1. U. Camoiinienko. — 5-e u3., nepepad. u gon. — Mocksa :
N3znarensctBo FOpaiit, 2021. — 401 c¢. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-
534-07878-7. — Tekcr : anekTpouHblit // Obpa3oBatenbhas miatdopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/469433 (nara oopamenus: 06.04.2021).

4. Kpemep, H. III. DnemeHntsl nuHelHHOW anreOpbl : y4eOHMK M NPAKTUKYM IS
cpenHero npodeccronansroro oopazosanus / H. I11. Kpemep, M. H. ®puaman, . M. TpuuuH ;
nop penaxiueit H. I1I. Kpemepa. — 2-e uzn., uctp. u non. — Mocksa : U3gatensctBo KOpaiiT,
2021. — 422 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09975-1. — Texker :
snektpoHHbiii /| OOpasoBarenpHass — mmardpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/469440 (nara obpamienus: 06.04.2021).

5. Cunnsie, H. . Teopus BeposTHOCTEH M MaTeMaTH4YeCKasi CTAaTUCTUKA | YYCOHUK
Ui cpeanero npodeccuonansHoro oopaszosanust / H. Y. Cumnsies. — Mocksa : M3maTenscTBo
FOpaiit, 2021. — 219 c¢. — (IIpodeccuonanbroe odbpazosanue). — ISBN 978-5-534-04091-3.
— Teker : oanektponssiii // OO6pasoBarenbHas miaardpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/469551 (mata oopamenus: 06.04.2021).

I.[OHO.HHI/[TCJIBHI)IC UCTOYHUKMU:

1. Boromornos, H. B. Ilpaktuueckue 3aHsaTus no maremMatke B 2 4. Yacts 1 :
yueOHOoe mocobue Jutst cpeHero npodeccuonanboro oopazosanus / H. B. boromonos. — 11-¢


https://urait.ru/bcode/469282
https://urait.ru/bcode/469417
https://urait.ru/bcode/469440
https://urait.ru/bcode/469551

u3M., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2021. — 326 ¢. —
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : aneKTpoHHbIH //
OopasoBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470650 (nata
obpammenus: 06.04.2021).

2. boromoros, H. B. IlpakTudeckue 3aHsaTHs 10 MaTemMaTrke B 2 4. YacTtp 2 .
yueOHOe mocodue st cpenHero npodeccruoHanbHoro oopasosanus / H. B. boromosos. — 11-¢
u31., nepepad. u qon. — Mockga : U3narensctBo FOpaiit, 2021. — 251 ¢. —
(ITIpodeccuonanbuoe oopazoBanue). — ISBN 978-5-534-08803-8. — Tekcer : anextponHsiii //
OopasoBarenbHas mwiatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/470651 (nara
obpamenwus: 06.04.2021).



https://urait.ru/bcode/470650
https://urait.ru/bcode/470651

5. KOHTPOJIb 1 OHIEHKA PE3YJIBTATOB OCBOEHUA

T CTUTIIAHBI

B pe3ynbrate arrectanuu no y4eOHON TUCIUIUIMHE OCYIISCTBIISCTCS KOMIUICKCHAS

MPOBEpKa CICIYIOINX YMEHUHN U 3HAHWM, a TaKXKe TUHAMUKA (POPMUPOBAHHS OOIIINX

KOMIIETECHIINH:
IHoka3aTenu OLeHKHU DopMbI KOHTPOJIA U
KOMIETEHIIUSI " P P
KOMIIeTEeHI[UH OLIEeHKH
OK 01. Beibupats criocoOsl Ymenus: [IpakTrueckue 3aHATHS

pelieHus 3a1a4d
npodeccnoHaTEHOM
JeSITCIIBHOCTH
IMPHUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTAaM,

ONpenenuTh NpodieMy B
peanu3zyeMoi 1esTelbHOCTH;
[IpOaHaIN3UupOBaTh MpodIEMy
U COCTaBUThH IUIaH JeHCTBUI
10 €€ PELICHUIO;

OLCHUTH U MMPEACTABUTDH

MOJIYYCHHBIC PE3YIIbTATHI
3HaHnud:

QJITOPUTMBI BBITTOJIHEHUS
paloT u perieHus 3aaa4y

NOpAIOK OLICHKU
PE3YJIbTATOB PCHICHUA 3a1a1

YuyacTue B oIMMIIHAIax
pa3InYHOTO YPOBHSA

YCTHBIE OITPOCHI
oOyJaromuxcs

Yyactue B
MEPOIPUATHIX B paMKax
HEIEeJIN MaTEMaTHKHA

[IpoBepounbie paboThI

JuddepenurpoBaHHbIN
3a4er

OK 02 Hcnons30BaTh
COBpEMEHHBIC CPEJICTBA
IMOMCKA, aHaIu3a 1
HWHTEPIIPETAIIH
nHpopmanuu, u
nH(OpMaIMOHHBIE

YMmeHnus:

oopMIIATE pe3yabTaThl
MOMCKa MHPOPMAIUH B
(dhopMme nepedHs JIUTepaTypbl
1 NCTOYHHKOB,

Pecdepar no 3aganHoi
TEMe

Y4eOHo-
HccaeaoBaTeNbckas pabora




TEXHOJIOTHUHU OJIA
BBITIOJIHCHUA 3aJa4
npodeccnoHaTbEHOM
ACATCIIbHOCTH,

CTPYKTYpUPOBaTh
MoJIy4aeMyro HH(OpMAIHIO U
BBIJICIIATD TJIaBHOE.

3HaHud:

[Tpuemsl
CTPYKTYpUPOBaHUS
uH(pOpMaIHH;

dopmar opopmineHus
pe3yabTaTOB MOMCKA
uHpOpMaIU

OK 03 IInanupoBath u
peann30BHIBATH
coOCTBEHHOE
npoeCCHOHATFHOE U
JMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO
JEATEIILHOCTD B
npodeccuoHanbHOU chepe,
UCIIOJIb30BATh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsX;

YMmeHnus:

PaunoHansHO miianupyer
Y OPraHU30BBIBAET
JIEATEIIbBHOCTh BO BpEMSI
3aHATHI

CBOCBPEMEHHO ClIaeT
paboThl

Bri6upaer
palroHaAIBLHBIC METOIbI
pEIICHUS TTPEITIOKEHHBIX
3a1a4

CBOEBpEMEHHO
KOPPEKTUPYET IEATENBHOCTh
Ha OCHOBE Pe3yJIbTaTOB
CaMOOIICHKH BBIITOJITHEHHOT'O
3aJaHHsI

3Hauus:

COBpCMCHHAA Hay4YHas U
npodeccuoHaibHas
TCPMHUHOJIOTUSA;

BO3MOKHBIE TPAEKTOPUU
po¢eCCuOHAIBHOTO
pa3BUTHS U
caMmo00pa3oBaHUs

[IpakTrueckue 3aHATHS

YuyacTue B oIMMIIHAax
pa3InYHOTO YPOBHSA

[IpoBepounsie paboOTHI

JuddepennmpoBaHHbIT
3a4er




OK 04 D¢ dexTBHO
B3aUMOJICVCTBOBATH U
paboTaTh B KOJUICKTUBE H
KOMaH/IC;

YMmenuns:

Opranun3oBbIBacT paboTy
KOJUIEKTHBA U KOMaH/bI;
B3aumoneiicteyer ¢
KOJUIETaMH, PYKOBOICTBOM,
KIIMEHTaMH B XOJI€
npodeccrnoHabHOM
JeSITeNIbHOCTH

3HaeT NCUXO0JIOTHYECKUE
OCHOBBI ACATCIBHOCTU
KOJIJIEKTHBA, OCHOBBI
MIPOEKTHOM JIeATEIbHOCTH

Ymeet paboTaTh B
rpyrmnmnax

Crnoco0eH ciymaTh 1
CIIBIIIATh YYaCTHUKOB
00pa3oBaTeNBHOrO Mporecca

B xomanze paboraer
COTJIACOBAaHHO, 0€3
KOH(JIMKTOB

3HaHnud:

IICUXOJIOTUYCCKUE
OCHOBBI JICSITEIbHOCTH
KOJIEKTHBA,

IICUXOJIOTUYECKUE
0COOEHHOCTH JTUYHOCTH

IIpakTrueckue 3aHATHA

YCTHBIE OITPOCHI
o0ydJaronmxcs

Yuactue B
MEPOIPUATHIX B paMKax
HEIEIN MATEMATUKHU




OK 05.OcymiecTBasiTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHKAITIIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
y4eTOM 0COOCHHOCTEH
COLIMATILHOTO U
KYJIbTYPHOT'O KOHTEKCTA;

YMmeHnus:

BricTynaeTr myGiandHO
MIPH 3alIUTE TPOCKTA WIN
YUP

He 6outcs 03ByuuTh
CBOIO OLIEHKY

r pPaMOTHO H3JIara€t CBOU
MBICJIN, UCITOJIb3Y
BBIPA3UTCIIbHBIC CPCACTBA
SA3bIKa

Brrssiser
rpaMMaTH4eCKue U
CTHUJINCTUYECKUE OIINOKN U
MPEAOTBPAIIALT UX.

3Hauus:

[TpaBuia opopmieHwUsI
JOKYMEHTOB M TTOCTPOCHHSI
YCTHBIX COOOIICHUIM

YCTHBIC OITPOCHI
o0yJaromuxcs

YyebHo-
HccleIoBaTeNbckas pabora

HpaKTI/I‘ICCKI/Ie 3aHATHA

Yuactue B
MEPOIPUATHIX B paMKax
HEIEJIN MaTEMaTHKHA




K 1.1 -IIK 1.8, [IK 2.1-
IIK 2.6, I1K3.1- TIK 3.3, [IK
4.1-1IK 4.9

YMmenuns:

- peliath MPHUKIIAJIHbIC
3a7a4u B 00J1aCTH
npodeccroHabHOM
JCSITCIIBHOCTH

3HaHud:

- 3HAYCHHE MAaTEMaTHKU B
npodecCuoHaIbHON
JCSITCIIbHOCTH u npu
OCBOCHUHU OCHOBHOU
npodeccroHabHOI
o0pa3oBaTebHOI
POrpamMMbl o
CIECIUATBHOCTH;

- OCHOBHBIC MAaTEMaTHUYECKUE
METOJIbI

IPUKIAIHBIX

pelieHus
3a1a4 B
obiactu TPoheCCUOHATBLHOM

JIeSITEIIbHOCTH;
- OCHOBHBIE IIOHATHSI U
METOALI  MAaTeMaTHUYSCKOIO

aHaM3a, JMHEHHOUN areOpsl,
TEOPHH KOMILJICKCHBIX YHCEIl,
TEOPHH  BEPOSTHOCTEH U
MaTeMaTUYeCKON
CTaTHUCTHKH;

- OCHOBBI HHTETPAJILHOTO U
¢ depeHInaIbHOTO
HWCUYHCIICHUS

Y CTHBIN TEOPETUYECKUN
orpoc; GpOHTAIBHBII OMPOC;
Qg depeHIMpOBaHHbIC
3a/laHusl; IPeICTaBICHHE
IIPE3EHTAllUN; IPOBEPKA
OTOPHBIX KOHCIIEKTOB;
MaTE€MaTUYECKHUI TUKTaHT;
pabora ¢
KapTOYKaMH; IIPOBEPKA
JIOMALIHETO 33aHHUS;
CaMOCTOSITEJILHOE PEIICHNE
YIPA)KHEHU;
CaMOCTOATENILHOE PEIICHUE
YIPaXXHEHUH C
MOCIIEeNYoIIEn
CaMOIPOBEPKOM 110 TOTOBBIM
OTBETaM U yKa3aHMSIM K
PELIEHNIO; TECTOBBIE
3a/1aHMUSL.




IIpexmeTHbIC
KOMITeTEeHIIUH

YMmenns

Haxonutb
MIPOM3BOHBIC;

Breruncnare
HEOIpeIeICHHbIE U
onpeJieJICHHbIE UHTETPaIb

Pemats npuknagneie
3a71a4M C UCHOJIb30BAaHUEM
JJIEMEHTOB
Qg QepeHaIbLHOrO |
MHTETPATBHOT0 HCUUCICHUN

Pemate npocreiimue
nudhepeHIraIbHbIC
ypaBHEHHS

3Hanud

OcHOBHBIE TIOHATHUSA U
METOJIbl MATEMaTH4YECKOIO
aHaIM3a JUCKPETHON
MAaTEMATUKMU,

OCHOBHBIE YNCIICHHBIE
METO/IbI PEIICHUS
MIPUKJIAIHBIX 33129

OCHOBHBIE ITOHSITUSI
TEOPUU BEPOATHOCTEN U
MaTEMaTHYECKOM CTATUCTUKHU

IIpakTrueckue 3aHATHA

VYyactre B ouMnOuanax
Pa3IUYHOTO YPOBHS

Yuactue B
MEPOIPUATHIX B paMKax
HEIEIN MATEMATUKHU

Maremaruueckue
JIIUKTAHTHI

TecTsl
[TpoBepounbie paboOTHI

JuddepeHnnpoBaHHBIT
3a4er




